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Objective:Cross selling analysis is an important analytical tool in the retail industry.The sales of 

a retail store can be improved by determining the positioning of goods, and designing sales 

promotion plans based on product movement.The five month’s billing data sets of a Retail Super 

Market based at Trichy, Tamil Nadu, were considered for the study.Methodology: The issues of 

product positioning in a well-established retail store are examined using data mining to identify 

the item sets that are bought frequently. The item sets collected from the billing database are 

mined usingApriori algorithm in Rplatform and then the association rules are generated. 

Findings: Thestudy analyses the buying pattern of consumers in the general store and its product 

positioning.From the study it is observed that the provisionary items which are labeled with the 

store owned brand name are in high movement than others.Applications/Improvement: The 

outcome of the study will be useful for the retail stores for making better decisions on product 

positioning, increasing the sales margin and the number of store owned products or brands. 
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I. Introduction 

The more time and money consuming process in retail industry is extractingmore useful 

information from point of sale database, in order to gain competitive advantage.India is a market 

zone which comprises of huge number Kirana and petty shops and large number of retail stores 

and supermarkets. In this study an attempt has been made through cross selling analysis to 

identify the association between products and to suggest necessary product promotion strategies. 

In addition using this analysis, the customer preferences and buying pattern have been studied to 

suggest product positioning to improve the sales. The outcome of the study can be used for 
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decisions like pricing, promotion and product assortment and to identify the frequency with 

which some of the unrelated products are purchased.  

 

II. Literature Review 

Data mining plays an important role in the marketing field to analyze the various areas such as 

Consumer Buying behavior, sales forecasting, etc. To achieve their objectives researchers have 

developed many algorithms for developing Association Rule, Mining and Clustering. Market 

Basket Analysis helps the retailers to position their product in the appropriate place so as to 

maximize the consumer satisfaction and for improving the revenue of the store. In the research 

work by Loraine Charlet Annie M.C. and Ashok Kumar Dit was observed the cost effective sales 

promotional activities can be designed by identifying the specific needs of customers.  It was 

also suggested that the consumers are to be segmented and association rules are separately 

generated to satisfy their specific needs in a cost effective manner using some special sales 

promotions.
1
In a study by  KavithaVenkatachari and IssacDavanbuChandrasekaran it was 

observed that the product assortment in a grocery store are  interrelated and these relations are 

exploited applying FP growth and Apriori algorithm.
2
Gajalakshmi.V and MuraliDhar M.S in 

their study found that every algorithm has its own advantages and limitations and has different 

approaches to association rule, discovery, pruning, ranking, prediction and evaluation.
3
In a 

research work by Karthikeyan.T and Ravikumar.N it was found that the Efficiency of an 

Algorithm is measured based on its performance and scalability with other existing algorithm 

using a survey data.
4
The study revealed byK. Antony ArokiaDurai Raj and Panchapakesan 

Padma is based on mining the relationship from data on performance made in One day 

International(ODI) by Indian cricket team.
5 

 

III. Problem Statement 

The ability of a retailer to maximize sales largely depends on the customer need should be 

identified by a retailer and adapted to them. To achievethis retailer should work on product 

assortment and availability of different category of products. By which the opportunity of the 

competitor can be reduced. But the availability of products in store should not be an Inventory 

burden. Cross selling analysis is a possible way to identify the products which can be put 

together and the products which are highly preferred by customers due to availability only in this 
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store as a competitive advantage. Cross selling analysis provides the retailer the information 

about related sales of goods like sanitary napkins and baby diaper. 

IV.Store Description 

The real time dataset comprising of five month’s daily sales was taken foranalysis from a well 

established retail store in Thiruchirapalli district. Cross selling analytical tool was used to learn 

more about product assortment and customer buying pattern. The storehas seven separate 

sections.(i)House hold items (ii)Fruits and vegetables(iii)Bakery(iv)Kitchen wares(v) 

Books(vi)personal care(vii)staples. The store consists of 9055 different products and in which 

there is no. of store owned products. The geographical location of the store is that it is nearer to 

schools, residential area and corporate offices. Due to confidentiality, the name of the store has 

not been revealed. 

V. Apriori Algorithm 

Apriori is an effective algorithm used for mining the itemsets and application of association rules 

on the transactional databases. The association rules determined by Apriori highlight the general 

trend in point of sale database. The Key problem in the retail sector is to find useful hidden 

patterns for business application. Apriori are designedto operate on database containing 

transactions (the collection of items by loyal customers).When frequent item sets are arrived at 

the association rules are formed with confidence larger than or equal to a user defined minimum 

confidence. 

Products are the entities that we are identifying relationship between. A group of products is 

called an item set. 

P={p1, p2...pn} 

Transactions are instances of groups of products co-existing together. For a retail store, 

a transaction is, basically, a, transaction. For an online bookstore, a transaction might be the 

cluster of articles read in a single visit to the website. For each transaction, then, we have an item 

set. 

tn={pi,pj,...,pk} 

Rules are statements of the form 

{p1,p2,...}⇒ {pk} 
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i.e. if you have the products in the dataset (on the left hand side (LHS) of the rule 

i.e. {p_1, p_2...}), then it is likely that a customer will be pursued in the products on the right 

hand side (RHS i.e. {p_k}. In our example above, our rule would be: 

{Coffee powder, milk}⇒ {sugar} 

The output of a cross selling analysis is basically a set of rules, that help us to make business 

decisions. (E.g. Marketing, Product Assortment). 

Support: Percentage or total numberof transactions that contain all of the items in an item set 

(e.g., coffee powder,milk and sugar).The rules with high support, will be applicable to a large 

number of transactions. E.g., Retail supermarket is likely to involve basic products such as 

coffee powder, milk& sugar that are popular across an entire users. In case of Electronics items, 

such as printer toner, may not have products with a high support, because each customer only 

buys toner for their own use and it takes log time to replace. 

Confidence: Probability that a transaction that contains the items on the LHS of the rule (coffee 

powder, milk) also contains the item on the RHS (sugar).Higher confidence value implies greater 

that the item on the right hand side will be purchased. 

Lift: Probability of all of the items in a rule purchasing together (also known as the support) 

divided by the product of the probabilities of the items on the LHS and RHS occurring as if there 

was no relationship between them. For example, if coffee powder, milk and sugar occurred 

together in 3.5% of all transactions, coffee powder and milk in 20% of transactions and sugar in 

6% of transactions, then the lift would be: 0.035/(0.2*0.06) = 2.917. A lift of more than 1 

suggests that the presence of coffee powder and milk increases the probability that a sugar will 

also occur in the transaction. In general, lift tells about the strength of association between the 

products on the LHS of the rule; larger lift value implies the greater link between two products. 

VI. Experimental Results 
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Fig 1: Top 50 Items from the billing details 

 

 

 

Fig 1: 

represents the top 50 items out of 9055 based on the frequency of purchase. It describes the 

consumer buying behavior about a particular product in that time period.  Billing details for a 

period from 1
st
 Jan.2016 – 31

st
 May, 2016 were considered for the cross selling analysis.  The 

data set was cleaned and filtered and employed as input for the analysis process. Apriori 

algorithm is used for finding the relationship between the items and association rules are 

generated.  

 

Output Summary 

No. of Transactions 52674 

No. of Products 9055 

Support ( % ) 0.001 
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Table 1: 

Store 

dataset output 

The given data were analyzed with different support & confidence levels. From the Table 1, it 

was identified that the rules generated were at very low support which means (0.001 * 52674 

=52.674) the combination of products bought together was reflected in 53 bills.  

Fig 2: 

Scatter plot 

 

 

 

 

 

 

 

 

 

The scatter plot displays the various products support and confidence level based on the lift 

Confidence ( % ) 25 

Rules Generated 50 
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value. 

 

  Fig 3. Association Chart 

Fig 3: represents the association between products. In which we can identify the higher number 

of products associated with cut vegetables. And there is also good number of association with 

store owned brands. So, it is suggested that the store can produce more number of variants in 

vegetables segment and store owned provisionary items.     

VIII. Conclusion 

Cross selling analysis using Apriori algorithm helps in identifying the frequently boughtitem sets 

and to establish the association rules for the Retail Stores. This analysis generally facilitates a 

retailstore to manage the positioning ofproducts in theirstore layout. Related products are placed 

along in such a way that customers can logically find the items he/shewould possibly purchase 

such products and the same will ultimately save consumer search time and ultimately to helps to 

enhance turnover andthe profit. Customers are grouped and associationrules are generated 

separately to captivate their specific needs in a price effective manner using some 

specialpromotions. The resultsshown that thecross selling analysis using an Apriorialgorithm for 

retail stores improves its revenue even though the support value and number of rules are 

comparatively less . Store owned products are played a vital role in the transactions and attracts 

more customer and we suggest increasing the volume and variety of such products. 
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