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Abstract: Revealing complex associations between entities is of vast significance for business optimization, 

prediction and decision making. Such associations include not only co-occurrence-based explicit relations but 

also non co-occurrence-based implicit ones. Associative rule mining (ARM) is used to study these implicit and 

explicit relationships. Online shopping customer review (OSCR) data has become a major information resource 

for consumers and has extremely important implications for a wide range of management activities. Consumer 

reviews examine the bond between service quality and customer purchase behaviour in online shopping context. 

Apriori is a key algorithm for mining frequent item sets for Boolean association rules. To develop the efficiency 

of the level-wise generation of frequent itemsets in online customer shopping customer review data, Apriori 

property is used to reduce the search space .The detection of interesting patterns in this collection of data can 

guide to important marketing and management strategic decisions. In this survey paper, some of the research 

work carried out on customer online shopping data is discussed. Also, the use of Apriori algorithm for the same 

type of data set is analyzed. 
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I. INTRODUCTION 

 

Data Mining (DM) detects unseen and potentially valuable information from a large data storehouse and 

generalizes useful structure in order to help people to make practical, knowledge –based decision. It is typically 

used by business intelligence groups, financial analysts and it increasingly used in the sciences to extort 

knowledge from the huge data sets by applying modern experimental and observational methods. One of the 

popularly used technologies of DM is association rule mining. The Association Rule Mining (ARM) technology 

is well worn by various researchers for finding frequent mould among variables in large datasets. ARM is 

suitable for non-numeric, unrestricted data and is suitable for both implicit and explicit of data in a set of 

relation approach.  

 

It has brought varied methods similarly Apriori, FP-growth, multi level frequent item sets, DHP (Direct Hashing 

and Pruning), maximal   association rule mining, primitive association rules, and soft-matching rules etc. 

Mainly, this work discusses about the Apriori algorithm and its usage in online shopping customer review data. 

In the real world applications, ARM mostly worn in sales transaction dataset, it also called market basket data 

that contain in barcode technology and it has made possible to store items purchased on a transaction basis. 

Usually, ARM can be termed of the form P=>Q, where P and Q are sets of items.  Infrequent itemsets from the 

database can be filtered using this algorithm. 

 

Online shopping customer review data helps to find out association among different products and decision 

making activities. This study finds both implicit and explicit association among reviews provided by the online 

shopping customers. The main goal of this work is to study about the different areas of association rule mining 

algorithms. Hence, this will stimulate research on online shopping customer review data using Apriori 

algorithm. The organization of this research work is as follows. Section II explores the applications of ARM in 

customer data. The online shopping customer review data in data mining are discussed in section III.  Section IV 

discuss particularly about OSCR using Apriori algorithm. Finally, last section V concludes the research work. 
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II. ASSOCIATION RULE MINING FOR CUSTOMER DATA 

 

Association rule mining is a data mining task that discovers relationships among items in a transactional 

database. Association rules are used in many application domains such as recommender systems, diagnosis 

decisions support, telecommunication, intrusion detection, etc. Market basket analysis and cross selling 

programs are distinctive examples of association modelling. Familiar tools for association modelling are 

statistics and Apriori algorithms. Initially, association rules are defined as follows: Let I = {i1, i2 ...,in}be a set of 

items. Let R be a set of transactions, where each transaction TD is a set of items such that TD belongs to I.  In 

other words, the support of the rule is the probability that P and Q hold together among all the possible 

presented cases. It is said that the rule P⇒ Q holds in the transaction set R with confidence C if C% of 

transactions in R that contain P also contain Q . In other words, the confidence of the rule is the conditional 

probability that the consequent Q is true under the condition of the antecedent P. The difficulty of discovering 

all association rules from a set of transactions R consists of generating the rules that have a support and 

confidence greater than given thresholds. These rules are called strong rules. 

 

Shi-Sheng Xia et al., [1] proposed a novel customer requirements translation method by constructing a 

classification mechanism between customer requirements and product architecture. In the methodology, 

association rule mining was employed to find the relationship between customer requirements and the items of 

product family architecture. Wenmin Li et al., [2] proposed a novel associative classification method, CMAR, 

i.e., Classification based on Multiple Association Rules. 

 

Manimaran.J et al., [3], among the different algorithms used to analyze text data by using ARM techniques; 

Apriori algorithm is appropriate and mostly utilized in their chosen domains.  Analysis on mining frequent 

itemsets algorithm with the help of Apriori algorithm and mining association rules with the aid of enhanced 

measure system is given by Pei et al.,[4]. In this work mining association rules technique with the aid of 

Support, Confidence and Interestingness is improved, aiming at developing interestingness in effective rules. 

Useless rules are negated; creating more realistic association rules including negative items were identified. 

Chinho Lin et al., [5] developed an information system that can detect changes in customer behavior based on 

customer transaction data and sales data. The introduction of data mining has enhanced the accuracy of 

predicting customer behavior. In this study, the association rules are used to recognize links between customer 

profiles and products purchased. 

 

Wang et al., [6] performs an exploration on association rules mining based-on ontology in ecommerce. With the 

rapid growth of World Wide Web and electronic commerce, huge volume of data is available online. The 

available online data is plenty and with rich descriptions. Since data are electronically collected they are 

reliable. Qingliang Miao et al., [7] proposed a novel approach for mining and retrieving sentiment information 

from customer reviews. They used unified way of incorporating temporal opinion quality and relevance. 

Experimental results indicate that opinion search system is promising in searching opinion in customer reviews. 

Sumalatha et al., [8] proposed that, in transactions only enumerated items are considered using Association 

rules. Market-basket analysis is used to recognize products that conflict with each other or products that 

complement each other with the help of negative association rules. They are also useful for developing 

associative classifiers. In this work an algorithm that mines positive and negative association rules without 

adding any additional measure and extra database scans was proposed. 

 

III.  ONLINE SHOPPING CUSTOMER REVIEW DATA IN DATAMINING 

 

Customer relationship management (CRM) is the deployment of customer associated information or knowledge 

to deliver relevant product or services to customers. To mine the information from the customer database and 

find the problem of customer to improve by the organization for attracting more customers for buying and 

selling of products to their organization, many data mining tools are available. The first and simplest systematic 

step in data mining is to describe the data, i.e. summarizes its statistical attributes, review visually using charts 

and graph that appear at the distribution of values of the field in data. 



Integrated Intelligent Research (IIR)               International Journal of Data Mining Techniques and Applications 

Volume: 08, Issue: 01, June 2019, Page No.36-42 

ISSN: 2278-2419 

38 

In the work proposed by GamgarnSomprasertsri et al.,[9] for mining opinions from online customer reviews 

using dependency and semantic based approach, focused on extracting associations between product features 

and opinions. A novel way to capture the authentic relations of product features in sentences regardless the 

distance from them to opinions. The possibility of online mining of transaction data for associative rules will 

remain attractive, in any large organization using this approach. Naresh Jotwani [10] explored a hierarchical 

approach to online data mining. The practical requirements can be met using a simple and efficient strategy with 

tight bounds on the computational effort was required.   

 

KushalBafna et al., [11] proposed a novel technique for summarization of customers' reviews which facilitates 

according to the domain of the product. It was based on natural language processing and opinion mining. 

Results indicate that the proposed methods are highly effective and efficient in performing their tasks. The 

information contained in large numbers of products review corpus has become much easier for users by 

allowing users for a quick and efficient way of skimming through the product reviews. Minqing Hu et al., [12] 

swot the problem of generating feature-based summaries of customer reviews of products sold online. A set of 

techniques for mining and summarizing product reviews based on data mining and natural language processing 

methods was proposed to provide a feature-based summary of a huge number of customer reviews of a product 

sold online. Summarizing the reviews not only handy to common buyers, but also useful to product 

manufacturers for their growth.  

 

In the research work [13] proposed CRM strategies which can be helpful to a small-sized online shopping mall. 

They developed classification models which classify customers into VIP or non-VIP and compare their hit 

ratios. This study helps to be paid attention of small-sized online shopping malls where a huge amount of useful 

data still remains unused. The recommendation system is an important tool to offer personalized service and 

maximize customer satisfaction. Yuanchun Jiang et al., [14] argue that a truly successful recommendation 

system should be the one that maximizes the customers' after-sale satisfaction, not one that just lures customers 

into the act of purchasing. The main contributions of this research are twofold. First, they make a distinction 

between the customer purchase and the customer endorsement; they proposed a more effective and efficient 

rating classification model based on the customer's profile and feedback. The associative classification method 

proposed in this research is capable of mining multi-class information from the need-rating data. It predicts the 

appeal of the specific product to the customer through integrated utilization of information, and the 

recommendation is meticulous and valuable. 

 

Minqing Hu et al., [15] proposed mining opinion features from product reviews. The objective of this work is to 

produce a feature-based summary of a bulky number of customer reviews of a product sold online. It is 

necessary to summarize these customer reviews on web as it become increasingly important as more people 

buying online rely on this review to choose best products. Li et al., [16] product review, is considered as one of 

the most important measurement that reflects the extent to which buyers perceive the review in facilitating 

judgement or purchase decisions. A product review plays an important role in consumer purchase decisions. 

This study is a modest step towards developing a theoretically sound measurement for product review 

helpfulness in the online shopping context. Zhang et al., [17] proposed an effective technique to detect the 

customer credibility in purchasing which in turn can use it to re-score the reviews for products and shops to 

improve their profits. Results from the experiments shown that this technique is promising as the online existing 

reviews are important for future potential users. The reliability of the reviews is very difficult to evaluate 

without this techniques. 

 

An unsupervised information extraction system which extracts fine-grained features, and associated opinions 

from reviews called OPINE was proposed by Ana-Maria Popescu et al., [18]. OPINE determines the semantic 

orientation of potential opinion words in the context of the extracted product features for particular review 

sentences using a novel relaxation-labelling technique. Customer opinions and their divergence with high 

accuracy and recall are identified using OPINE. Xiaowen Ding et al., [19] proposed an effective method for 

identifying semantic orientations of opinions expressed by reviewers on product features. In their work, both 

explicit and implicit opinions are considered in which implicit features were represented by feature indicators. 
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The proposed technique performs noticeably better than the state-of-the-art existing methods were shown in 

their experimental results. Summarizing the reviews is not only useful to common consumers, but also essential 

to product manufacturers [20]. Minqing Hu et al., proposed a set of techniques for mining and summarizing 

product reviews, useful for both online consumers as well as seller using data mining and natural language 

processing methods 

 

IV. APPLICATIONS OF APRIORIALGORITHMS 

 

In the ARM, the Apriori algorithm performs a center point to the impending new algorithm. Apriori is a well-

known association rule learning algorithm for finding frequent items over transactional data sources. The regular 

approach of the Apriori algorithm is run into two passes. The first pass of the algorithm counts item occurrences 

to determine the large M-itemsets. Subsequently a second pass say k, is subdivided into two stages. First one is 

the large itemsets Mk-1 found in the (k-1)
 th 

pass which is used to generate the candidate itemsets Ck by the 

Apriori function. Next, the database is scanned and the support of candidates in ck is counted. Basic principles 

of the Apriori algorithm are demonstrated as follows. 

 In order to find the set of frequent m-itemsets. Then Mk is completed through scanning the data and 

accumulates the count of each item to see the minimum support in a new set called Mk.  

 To find ck+1 it uses Mk (the set of candidate 2 itemsets)  in a two step process, first generates ck+1 based 

on Mk and secondly prunes ck+1 by liberating ck+1 itemsets using the Apriori method.  

 It order to find Mk+1: It is done  by finding the support count for all the itemsets in ck+1 and getting rid of 

those that are below the minsup.  

 Step 2 and 3 were repeated until no new frequent (k+1) itemsets are found.  

 

The above algorithm is to use k-itemsets to explore (k+1) itemsets and Mk denotes a set of frequent k-itemsets 

and Ck denotes a set of candidate k-itemsets. As well, it is largely extending in some of the new algorithm as 

Apriori-hybrid which performance increased in many real world applications [21]. Mohammed Al-Maolegi et 

al., [22] proposed an improved Apriori through reducing the time consumed in transactions scanning for 

candidate itemsets by reducing the number of transactions to be scanned.  Analysis of customer behavior 

enables companies to improve support of their customer oriented business processes, which aims overall 

performance of the organization to be improved. Data mining methodology has a tremendous contribution for 

researchers to extract the hidden knowledge and information.  

 

The research [23] identified significant product association rules within each segment. To motivate customers to 

increase their purchases and keep loyal to the company, product association rules can be used at the same time, 

behavior of customers were identified.  Apriori algorithm is very helpful to find the best association rules as 

well as most frequent itemsets can be easily identified from the databases. AlhassanBala et al., [24] used Weka 

tool to compare two algorithms Apriori and FP-growth based on execution time and database scan parameters 

used are number of instances, confidence and support levels it is categorically clear that FP-Growth algorithm is 

better than Apriori algorithm. 

 

For grid based knowledge discovery a distributed Apriori association rule and classical Apriori mining 

algorithm was proposed by Sumithra et al., [25]. The major intention of this work is to extract knowledge with 

the help of predictive Apriori and distributed grid dependent Apriori algorithms for association rule mining for 

online customer data. Implementation of an association rules discovery as data mining task with the help of Grid 

technologies were used for customer databases. In the comparative analysis proposed by Shweta et al., [26] 

author find that Apriori Association algorithm performs better  in the comparative analysis with the Predictive 

Apriori Association Rule and Tertius Association Rule algorithms using data mining tool. Vishal Jain et al., [27] 

concerned about application of data mining in an Online Shopping System where we are performing various 

mining tasks like Association Rule, Clustering and Classification on customer dataset. It describes Apriori 

algorithm that is used for generating frequent item sets and describes relationship among customers and sellers 

and their success. They applied data mining techniques to discover knowledge to identify customer records. 
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Table 1: Results Analysis 

 

Author Proposed Algorithm Results 

Shi-Sheng Xia et al., Association Rule 

Mining 

Customer requirements translation method using 

association rules. 

Wang Xuping et al., Association Rule 

Mining 

Mining based-on ontology in ecommerce provides better 

results using associative rule mining. 

GamgarnSomprasertsri 

et al., 

Dependency and 

semantic based 

approach 

Summarizing opinions using dependency and semantic 

based approach. 

 

NareshJotwani Association Rule 

Mining 

A simple and efficient strategy with tight bounds on the 

computational effort by using Hierarchical approach to 

online data mining.   

KushalBafna et al., Dynamic feature based 

mining 

Dynamic feature based summarization of  

Customer reviews. 

Beomsoo Shim et al., Classification models Classify customers into VIP or non-VIP and compared 

their hit ratios using classification methods. 

Yuanchun Jiang et al., Associative 

Classification 

Approach 

A distinction between the customer purchase and the 

customer endorsement through mining multi-class 

information from the need-rating data. 

Minqing Hu et al., Mining opinion 

features 

A large number of customer reviews of a product sold 

online were summarized on feature basis. 

Li et al., Mining opinion 

features 

Helpfulness in the online shopping context using the 

theoretically sound measurement for product review 

P.Isakki alias Devi et 

al., 

Association 

Rules(Apriori 

algorithm) 

Significant product association rules within each segment 

Vishal Jain et al., Association 

Rules(Apriori 

algorithm) 

Generating frequent item sets and describes relationship 

among customers and sellers and their success. 

Sumalatha et al., Association Rule 

Mining 

An algorithm that mines positive and negative association 

rules without adding any additional measure and extra 

database scans. 

R Zhang et al., Natural Language 

Processing 

Detect the customer credibility and improve marketing. 

Shweta et al., Apriori Association 

algorithm 

Apriori Association algorithm performs better than other 

rules. 

ManishaGirotra et al., Apriori algorithm Apriori algorithm outperforms other algorithms in cases 

of closed item sets. 

SoujanyaPoria et al., 

 

Rule based approach A method for extracting both explicit and implicit aspects 

from opinionated text. 

 

Table.1 evaluates the work proposed by different authors and their results. Results show that Apriori algorithm 

outperforms other proposed algorithm for decision making as well as finding frequent itemsets using online 

shopping customer data for Business organizations. Also, direct association rules were identified efficiently 

using Apriori algorithm. 

 

A research work described in [28], Illustrated Apriori algorithm on simulated database and finds the association 

rules on different confidence value. To generate association rules with confidence larger than or equal to a user 

specified minimum confidence it is straightforward to generate, once frequent item sets are obtained. Another 

work in [29], CARMA was proposed in 1999 by Hidber to compute large itemsets online. This algorithm uses 

novel method to limit the interval size to 1.The user can change some design parameters, such as minimum 

https://scholar.google.co.in/citations?user=iJtZsaQAAAAJ&hl=en&oi=sra
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confidence, minimum support and the parameters during the first screening of the transaction sequence. 

CARMA outperforms other algorithms namely Apriori and DIC on low support thresholds. Mita K. Dalal et al., 

[30] proposed approach for product feature set extraction, i.e., using frequent multi words with decomposition 

strategy outperforms other contemporary approaches like the Apriori-based approach and the seed-set expansion 

approach. In the research paper [31] a conceptual approaches to discover knowledge, formally represented by 

association rules, from large textual database. Once, the exposed association rules were obtained, additional 

implicit association rules are derived through an algorithm by applying associated taxonomy. In Comparative 

Survey on Association Rule Mining Algorithms, Apriori algorithm outperforms other algorithms in cases of 

closed item sets, i.e. fast, less candidate sets, Generates candidate sets from only those items that were found 

large [32]. 

 

V. CONCLUSION  

 

Data mining is a strategy for inspecting a tremendous proportion of data that discovers supportive information 

for essential administration activities. The major complication for the vendor is to identify the implicit product 

and plan to sale at the right time. This survey mainly focuses about the use of Apriori algorithm in ARM for 

online shopping customer review data. The behavior of customers can be identified at the same time; best 

association rules for implicit and explicit relationship are identified. From the various researchers found results 

in their work by using different applications, this survey concludes that among the different algorithms used to 

analyze online shopping customer review data , Apriori remains more efficient and reliable. This paper also 

provides some of the existing data mining algorithm applied for online shopping customer review data for better 

decision making activities. 
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