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Abstract 
 

Economic situations of societies have direct impacts on buying behaviors of the 

citizens. Iran inflammatory recession economy resulted in deduction of GDP. Government 

employees suffered more since the rate of inflammation was almost twice the size of their 

yearly raise. Therefore as a result the purchasing power of these families reduced drastically 

and even though the corporate society retail stores tried to keep the prices as low as possible, 

still there are goods expired and unsold. 

 

             Retailers owned vast amounts of data however lack of technologies made these data 

hard to save and sort resulting in poor information extracted from those data. Introduction of 

new technologies helped data mining and data analysis majorly. Data mining a rather new 

concept have a positive impact on retail stores in various aspects from inventory to 

promotional strategies. Market basket analysis is a type of data mining and its best example 

for a very useful technique in finding affinities amongst items in consumer shopping baskets. 

Such information are basis for decision making process of marketing activities. This is a very 

new concept in Iran’s market and the idea of it being able to affect a homogeneous customers 

of a corporate society retail store seemed very interesting. The main objective of the thesis is 

to see how different products assortment interrelate and how to exploit these relations by 

rearranging. Mining association rules from transactional data will provide us with valuable 

information about co-occurrences and co-purchases of products. Such information can be 

used as a basis for decisions about marketing activity such as promotional support, inventory 

control and cross-sale campaigns. 
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1. Introduction 
Current economic situation in Iran is an exceptional case which requires special care. In 

the last four years, Iran’s economy has been facing inflammatory recession (39.3% on 2013) 

and it resulted in reduction of the purchasing power (-2% GDP) (The World Bank, n.d.). 

According to the financial data, the purchasing power parity has been drastically decreased. 

Hence, all businesses have been seeking ways to improve their sales by improving their 

marketing strategies . In order to overcome the mentioned problem, some companies reduced 

the cost of production and lowered the quality of their products. Although at first this strategy 

brought more profit, in long run it resulted to ignorance by customers until they went 

bankrupt . 

In this situation retail stores are trying to keep their shelves filled with various product to 

answer the needs of their customer however due to economic position of families some goods 

goes out of date and unsold. Corporate society retail stores which targets government 

employees (helping their families find daily needs in more convenient way for both financial 

and nonfinancial reasons) specially faced lower turnover since middle class families had the 

most negative experience in this scenario( they have fixed salary and could not raise their 

profit like other businessmen did). In order to avoid lowering their quality, these retail stores 

seek for marketing strategies which can help them get back at their previous state share. 

Number of items on shelves is declining and the shareholders do not find it profitable any 

more to keep their shares. Only new marketing strategies could help this situation by offering 

efficient promotions and proper product planning. Market basket analysis which has been 

practiced in other countries has shown remarkable success.  As a result, multinational retail 

stores such as Walmart and Tesco have been using market basket analysis in order to achieve 

higher profit. This thesis will utilize Market Basket Analysis to help raise the turnover of a 

sample corporate society retail store. 

1.1. Background 

“With multi-channel shoppers, the need for customer analysis and the ability to predict 

and guide purchasing behavior has become even more critical for retailers. When, how, and 

why they purchase a product.” (Moore, 2012). 
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Before the introduction of product scanners, storage, modelers and monitoring devices it 

was hard to track the shopping basket of the customers. Marketing and specially promotions 

however is not a new concept. So previous to the data mining there used to be employees 

who randomly had the task of asking and writing down from the customers the type of 

products they have bought and why while introducing the proper product that could go with 

it. As an example the employee had a stand in front of ready to serve product shelve and 

would introduce three minutes pastas and ask the customer what they have bought from this 

shelve and why. However the mass of data and they being written in papers made it very hard 

to process and complicated to find a useful model.  

The retail stores and their bottleneck competition made it hard for customers to choose 

among them. So efficient promotions could guide customers and save their times. Meanwhile 

the advancement in technology and introduction of scanners and other devices of same nature 

came to rescue and retailers had the option to track down the items bought by each 

customers. While reviewing the data the co-occurrence of some products was noticed. Now 

the promotions could circle around these relations and possibly affect the sales and further the 

profit. In words of Chen et al the market basket analysis is a powerful tool for the 

implementation of cross-selling strategies (Chen, Tang, Shen, & Hu, 2005).  

This interest in this subject is due to the use of new technologies and its touch with direct 

data which can further makes it a quantitative thesis, also when there is a backup of the 

conclusion with actual number it raises the credibility. Having a pattern of shopping 

behaviors and being able to guide customers could be related to marketing, psychology, sales 

and IT department. How these lines are getting narrower is a subject to think about. Also 

being able to help the current economy is another reason the subject has been chosen.  

Most of the previous research in this area came from actual observations of market 

baskets in retail stores with customers from all types such as works by Samira Madani in her 

thesis mining changes in customer purchasing behavior on 2009 (Madani, 2009). In this 

research it has been tried to choose a special families and see if any type of this co-

occurrence could be found and if offering a promotion on them could affect the sales on those 

items. Future studies could find other use for market basket analysis to follow the changes in 

tastes and predict what type of product might be in need or could be offered to future 

customers. 
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1.2. Problem Discussion 

Due to the financial crisis in the past couple of years and since the rate of salary 

promotions are around half the inflation rate, sales volumes of corporate society retail stores 

had been facing a tremendous decrease. Some corporate society retail store branches had 

been shut down and few main branches are still servicing the government employees and 

distributing their elementary needs (relations, 2011). This research will try to find out a more 

efficient shelve arrangement in order to enhance the sales volume in accordance to the data 

mining based on shopping basket of the customers of a certain corporate society retail store. 

1.3. Research Questions 

 What are the co-occurrence relationships amongst different products bought by the 

customers? 

How items in the basket are related and finding out if there are any such relations 

among the shopping basket of the selected sample. Is it among two items or if two 

items are selected it is likely to be a third common items. 

 How does shelf layout affect customers to buy other products?  

In accordance to the found relationships, do proper changes in shelves layout affect 

the shopping pattern and behavior of the customers. Would it lead to further 

shopping?   

1.4. Purpose of Study 

In this project, it is aimed to analyze the customer purchases of a sample corporate society 

retail store and finding how shopping patterns are related to shelf layout and promotion. 

This research is looking to find the results of implementing market basket analysis in a 

retail store. 

Proper shelves rearrangement and promotions may lead to rise in sales volume. It is 

intended to find the co-occurrence pattern amongst some products in shopping baskets using 

the software SPSS Modeler. The finding would be presented to the store management in 
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order to aid them decide and implement the proper layout and promotions. Further, it is 

aimed to closely observe the changes in sales amount and concluding the impacts of market 

basket analysis.  

1.5. Definitions of Key Terms, Concepts and Variables 

Data Mining: According to David Hand et al, “Data mining is the analysis of (often large) 

observational data sets to find unsuspected relationships and to summarize the data in novel 

ways that are both understandable and useful to the data owner”. (David Hand, Heikki 

Mannila, and Padhraic Smyth, 2001) 

Market Basket Analysis (MBA): Market basket is defined as an item set bought together by 

a customer on a single visit to a store. The market basket analysis is a powerful tool for the 

implementation of cross-selling strategies (Chen, Tang, Shen, & Hu, 2005). 

Cross-selling strategies: In words of Rouse current economic situation in Iran is an 

exceptional case which requires special care (Rouse, 2007). In the last four years, Iran’s 

economy has been facing inflammatory recession (39.3% on 2013) and it resulted in 

reduction of the purchasing power (-2% GDP) (The World Bank, n.d.). According to the 

financial data, the purchasing power parity has been drastically decreased. Hence, all 

businesses have been seeking ways to improve their sales by improving their marketing 

strategies . In order to overcome the mentioned problem, some companies reduced the cost of 

production and lowered the quality of their products. Although at first this strategy brought 

more profit, in long run it resulted to ignorance by customers until they went bankrupt . 

Itemset: An itemset is the set/group of every product in one transaction.  

Antecedent and Consequent: In every association rule we have an antecedent and a 

consequent, also called rule body and rule head accordingly. The generated association rule 

relates the rule body with the rule head. 

 

Confidence and Support: They both measure the strength of an association rule. Since the 

database is quite large, there is a risk of generating too many unimportant and obvious rules, 

which may not be of our interest. In that case a common practice is to define thresholds of 

support and confidence prior to analysis if only useful and interesting rules are generated. 

The support measures how often a rule is applicable to the given dataset. Confidence is a 
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measure of the strength of association rules and is used to determine how frequently items 

from itemset Y appear in transactions that contain itemset X. 

In this situation retail stores are trying to keep their shelves filled with various product to 

answer the needs of their customer’s needs however due to economic position of families 

some goods goes out of date and unsold. Corporate society retail stores which target 

government employees (helping their families find daily needs in more convenient way for 

both financial and nonfinancial reasons) specially faced lower turnover since middle class 

families had the most negative experience in this scenario( they have fixed salary and could 

not raise their profit like other businessmen did). In order to avoid lowering their quality, 

these retail stores seek for marketing strategies which can help them get back at their 

previous state share. Number of items on shelves is declining and the shareholders do not find 

it profitable any more to keep their shares. Only new marketing strategies could help this 

situation by offering efficient promotions and proper product planning. Market basket 

analysis which has been practiced in other countries has shown remarkable success.  As a 

result, multinational retail stores such as Walmart and Tesco have been using market basket 

analysis in order to achieve higher profit. This thesis will utilize Market Basket Analysis to 

help raise the turnover of a sample corporate society retail store. 
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2. Literature Review 
2.1. Studies on market basket analysis 

 

Market Basket Analysis (MBA) is a data mining technique which is mainly used in the 

consumer package goods (CPG) industry to determine which products are chosen together 

and, how the purchase of one item influence the chance of another item being purchased 

(Qualls, 2013) . MBA is only one of the many tools there is to keep track of the continuous 

changes in taste of customers since it rapidly varies with time sway (InfoCepts, 2004) there 

are new monitoring devices introduced or glasses offered to volunteer shoppers and many 

other techniques that are the results of technology innovations. The ability to predict a 

customer’s purchase behaviors has become so vital for retail enterprise that software 

applications, (systems), like SalesForce, Microsoft Great Plains and CRM accounting 

applications like Quickbooks, have all promoted the fact that their product has the ability to 

do MBA processing (Gupta, 2013).  

This topic is rather a practical subject than academicals, therefore most of the studies on 

the matter have been practiced in actual retail stores. MBA as an old field in data mining is 

also one of the best examples of mining association rules (Gancheva, Market basket analysis 

of beauty products, 2013).Rakesh Agrawal and Usama Fayyad as pioneers in data mining, 

Association Rule Mining (ARM) and Clustering have developed different algorithms to help 

users achieve their objectives. 

MBA can be classified into two categories namely qualitative and quantitative which will 

be discussed briefly. Quantitative rules are defined in terms of the type of attributes contained 

in these relational tables. Attributes can be either quantitative (salary, weight, etc.) or 

categorical (type of product, gender, etc.). Boolean attributes are such attributes that can take 

on one of two options. They are considered a special case of categorical attributes. 

(Prakash & Parvathi, 2011) Suggests a qualitative approach for mining quantitative 

association rule, and the approach is qualitative since it converts numerical attributes to 

binary ones and the type used is categorical. In most of the cases these rules are shown as 

decision trees, patterns or dependency tables (Shapiro & Frawley, 1991). (Agrawal & 

Imielinski, Mining Association Rules between Sets of Items in Large Databases, 1993) 
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Propose that rule mining algorithm discovering qualitative rules with no restriction for 

Boolean attributes. Data gathered from a large retail store is used to test the effect of the 

algorithm and the paper shows the applied algorithm. Market basket analysis has been 

classified into two models of explanatory and exploratory according to marketing literature. 

Exploratory models use POS (point-of-sale) data to determine purchasing patterns however 

this model do not include information on consumer demographics or marketing mix 

variables. (Dippold & Hruschka, 2010) Methods like association rules (Agrawal & 

Ramakrishnan, Fast Algorithms for Mining Association Rules, 1994) or collaborative 

filtering (Mild & Reutterer, 2003) summaries a vast amount of data into a fewer meaningful 

rules or measures these methods could be helpful in discovering uncommon and 

unpredictable relationships among the matters of data, also they are easy to work on with help 

of various software. But the important matter to be kept in mind is that exploratory 

approaches are not suitable for forecasting and finding the cause-roots of complex problems 

and they are solely used to find cross-category interdependencies based on the patterns of 

product types purchased together (Gancheva, Market basket analysis of beauty products, 

2013) . By simple association measures a typical application of these exploratory approaches 

is identifying product category relationships. The same case goes for associations which are 

used to compare entities in pairs and judge which entity is preferred or has greater amount of 

some quantitative property (Julander, 1992) compares the percentage of customers buying a 

product and the percentage of all total sales generated by the same product. These 

comparisons can lead to finding the further products and their share in sales. These 

knowledge will be useful not only in strategy, promotion but in-store traffic, since it is crucial 

to use this information for placing other specific products nearby, also the inventory can be 

more effective both in orders as well as costs point of view. Julander’s paper shows how 

combinatory analysis could be used in studying the patterns of cross-buying amongst certain 

brands or product types. Another major area of interest in research, in the field of exploratory 

analysis is the process of generating association rules and many sorts of algorithms for 

distinguishing mining patterns in market basket analysis have been introduced.  

Also other use of market basket data is introduced in the finite mixture model in the 

paper (Andrews & Currin, 2002) the idea of which is to identify segments of households that 

have identical behavior across product chosen and to answer the research questions paper 

suggests both marketing variables and scanner panel data.  
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Exploratory models cannot be used to explain the root cause of the co-occurrences 

among items but to solely finding them out so the main task of exploratory market basket 

analysis is to reveal and present hidden relationships between product categories. However, 

explanatory models aim at explaining these findings. Explanatory models help in identifying 

and quantifying the cross-category influences on marketing variables, such as price, 

promotion and other marketing features and mostly these models rely on regression analysis, 

and multivariate logistic model explained in (Mild & Reutterer, 2003) paper in detail.  

Use of mining transactional data and the customers involve with helps the managers 

in customization and target marketing actions which are vital in the competing stage of 

various retailers available for same customers. Studying and analyzing previous interactions 

makes it possible for managers to do a better pricing with intelligence while servicing 

heterogeneous consumers (Kumar & Rao, 2006).  

Consumer-oriented information is derived from shopping baskets that retailers use 

instead of monitoring single articles and retailers use scanner data to discover the effects of 

promotional strategies on their consumer behavior.  

As consumer purchase behavior is a known area in the marketing literature along with 

price sensitivity and elasticity is through applied data mining techniques it’s a given that 

customers are commonly divided into large-basket shoppers and small-basket shoppers. 

While large-basket shoppers have higher expected basket attractiveness in everyday low price 

stores (like Walmart), the small-basket shoppers would rather go for high-low price retailers 

which is explained in (Bell & Boztu, 2007) paper and not a matter of interest for this thesis. 

For predicting brand choice Logit and probit models are mostly used (Russell & 

Petersen, 2000)which can help in retail shops which targeting upper middle class families and 

aim in selling branded or luxury goods. 

Using binominal logit models enables the examining interaction effects among 

various categories of products with interdependency relationships which could be used in 

predicting the promotional strategy planning, while most of other approaches finds these co-

occurrences solely. In the paper by (Dippold & Hruschka, 2010) multivariate logit model are 

introduced to measure dependencies and promotional effects across various type of products 

in a retail store and how these dependency can manipulate purchase probabilities . 

The relationship amongst household demographic variables and price sensitivity has 

been measurable with help of scanner data and other variables as a part of sensitivity towards 
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marketing mix and (Ainslie & Rossi, 1998) measures the covariance of observed and 

unobserved heterogeneity in marketing mix sensitivity across various categories.  

In the paper by (Russell & Petersen, 2000) they examine brand choice process in four 

paper goods categories. While brand choice among other categories can be calculated simply 

with use of a conditional probability formula, on the other hand the complexity level can raise 

drastically with addition of categories under study. 

Explaining the pros of the exploratory analysis this thesis move to cons and 

controversies as well. Despite the use of discovering cross-category interdependencies, for 

different means the managerial value of this models is rather limited. Since it can only 

provide limited number of ideas in decision-making and promotional strategy and there are 

no Apriori assumptions about ‘response’ and ‘effect’ and no marketing variables are 

incorporated into the analysis. Also omitting the consumer heterogeneity and marketing mix 

might affect the planning and even lead to biases.  

To overcome the limitations of both explanatory and exploratory approaches (Boztug 

& Reutterer, 2006) propose a model that links both the employing data compression first and 

then estimating the cross-category purchase effects so that the complexity of the model is 

minimized selecting only meaningful categories relevant to a specific segment of households. 

To select categories to be included for estimation of cross-category effects the Boztug & 

Reutterer procedure that combines both exploratory and explanatory models can be used as a 

guideline.  

With confusing matter of classification of products in various categories different 

researchers offer various types of categorization and in the book by (Berry & Linoff, 1997) a 

simple yet helpful idea is proposed. The approach includes all kinds of items in their 

respective categories. The frequent items are not aggregated at all, while less frequent items 

need to be pushed up to a higher level of the hierarchy. Depending on the categories the items 

which are alike can move in the taxonomy and all the single items of a retail store are then 

the lowest level. For example, there are seven different type of iPhone. They can be all 

grouped into a category ‘iPhone’, which is a subcategory of ‘smartphones’. The term 

taxonomy refers to the classification of different categories in a hierarchical method. 

In the standard rule mining procedure the transaction-level data of a single customer 

purchase is used while, with the concurring that aim new researches are on aggregate level to 

distinguish more data and interdependencies in bigger more useful level conducting on more 
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market basket data. These data are mostly aggregated by the measures of time so that there is 

no more individual transaction, but it goes as big as daily sales of a retail store or any other 

units under study. It is also possible to roll up transaction-level data by more than one 

attributes which leads to the problem of multi-dimensionality discussed in detailed in the 

paper by (Nestorov & Jukic, 2003) where the information on several dimensions such as 

product, location, customer and calendar exists for each transaction. The usual single 

dimension question of what items are frequently bought together in a transaction? Is now 

extended to what products are bought together in a particular region in a particular month? 

When multiple dimensions are involved some associations might be hidden so a new model 

that captures these dimensions is proposed. The advantages of the concept of extended 

association in terms of the generated rules are easy to explain, providing more accurate 

predictions for certain variables and the number of discovered rules is tend to be less for the 

same threshold support.  

Various authors dedicated their papers to comparing different mining techniques. An example 

would be the recent paper by (Khan, Lee, Lee, & Khattak, 2010). The paper is a comparative 

analysis of two data mining techniques: ARM (association-rule mining) and Clustering. 

Useful information is extracted from transaction data of a supermarket called sales day 

(which is the same as current paper). Apriori algorithm is used for association rule mining. 

By finding associated products and rearranging the shelves for their benefit the chances for 

increase in sale volume are higher. However in classification, Clustering is many a time more 

preferred to be used. Khan paper applies K-means clustering to classify different types of 

products in a basket, and customers according to their behavior and purchasing power. With 

proper usage of clustering technique retailers could improve their promotional strategies 

resulting in enhancement in sale. Clustering technique extracts data such as customers’ 

profile like age, purchasing power, also customer traffic.  

Also the problem of generating too many association rules which is both confusing 

and unnecessary is addressed in a paper by (Jaroszewicz & Simovici) 

  In (Gancheva, Market basket analysis of beauty products, 2013) literature review 

following table was suggested. This thesis follows same order to design its own figure of 

literature sumarry. 

 

 



Master’s Thesis 

 

 
16 

 

 

 

 

Table 1 Overview of works done by previous researchers  

(Gancheva, Market basket analysis of beauty products, 2013) 
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1. Market basket analysis of beauty 

products (Gancheva, Market 

basket analysis of beauty 

products, 2013) 

Exploratory Exploit 

association 

rules from 

transactional 

data  

Aggregate Yes 

2. mining changes in customer 

purchasing behavior: a data 

mining approach (Madani, 2009) 

Exploratory Modify data 

to get 

information 

on changes 

with high 

accuracy 

Aggregate No 

Table 2: Overview of further literature reviews 

2.2. Conceptualization and frame of reference  
 

In this thesis the frame work will be conceptualized graphically. This thesis is relied on 

(Gancheva, Market basket analysis of beauty products, 2013) as basis due to the closeness of 

the topic and the strength of their work.  

2.2.1. Research Question  
 What are the co-occurrence relationships amongst different products bought by the 

customers? 

 Hypothesis: there is at least one significant affinity among different type of 

products. 

 How does shelf layout affect customers to buy other products? 

 Hypothesis: changing the shelves layout will affect the buying behavior of the 

customers significantly. 

 Hypothesis: data mining will significantly guide the decisions regarding 

product promotions into more efficient and more influential way. 
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3. Methodology 
 

A methodology is a set of ideas or guidelines about how to proceed in gathering and 

validating knowledge of a subject matter. Different areas of science have developed very 

different bodies of methodology on the basis of which to conduct their research (Little, 2012).   

3.1. Research Purpose 
The ultimate purpose of every business enterprise is to find improvement in the profit and 

for long run, but for this research the aim would be encountering actual case of dependencies 

among products chosen by customers. Although far different products could be bought in a 

single visit to a mega store from groceries to baby shampoo and furniture as well as a TV set 

however market analyst believe there is no coincidence for these choices ‘These multi 

category decisions results in the formation of consumer’s "shopping baskets" which comprise 

the collection of categories that consumers purchase on a specific shopping trip.' 

(Manchanda, Ansari, & Gupta, 1999) 

3.2. Research Approach 
As mentioned in chapter 1 of this research the result of implementation of market basket 

analysis data in shelves rearrangement and promotion strategies is predictable only if it 

actually be tested. The co-occurrences also would be sorted out by use of SPSS modeler. So 

the hypothesis is actually tested and use of mathematical statics can help to be sure of it. 

Therefore this is a hypothesis testing thesis. In order to prove the efficiency of market basket 

analysis, the only way would be to implement the idea and check the result to see the 

approval or disapproval of the hypothesis. The exploratory data mining is used followed by 

association rules or ‘if-then’ statements. Also this research will be deductive since it gathers 

data and in accordance to the data develops the theory in the conclusion chapter. Every 

individual items will be aggregated over appropriate category (pastas, meats, chocolates, 

etc.). (Mark Saunders, 2009) 
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3.3. Research Strategy 
Three main type of research strategy namely quantitative, qualitative and mixed exist 

(Creswell, 2013) Researches can also be experimental and non-experimental which in some 

books are falling into another category while Creswell believes they are under the main three 

mentioned category. In the book research design by John W.Creswell he mentions that these 

three categories are not discrete and they actually are at the ends on a continuum (Creswell, 

2013). The research tends to be more qualitative than quantitative and vice versa so as a 

result all other types can be fitted in between this continuum. Therefore he adds that the 

mixed methods is in middle since it contains the elements of both these types. The methods 

alongside their types are presented in the following Tables. 

 

Table 3 Research Strategy Methods  

(Creswell, 2013) 

 

Table 4 Methods in Detail  

(Creswell, 2013) 

3.4. Sample Selection 
Before discussing in depth about sampling first the type of sample needed in this thesis will 

be explained. The research targeted a major population of the society who are government 
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employee families. The sample derived from the research question is the all the data for a 

month derived from the corporate society retail stores backups and that is the data we focus 

on. Therefore it can be said that there is no sampling needed. 

First the various types of sampling will be discussed and then the method chosen by this 

thesis will be determined.  

 Probability methods: can be subsequently used to build statistical data on the result. 

 

Table 5 Probability Methods  

(Shahbazmoradi, 2013) 

 Quota methods: when in a particular results the number of sampled items is chosen. 

 

 

Table 6 Quota Methods  

(Shahbazmoradi, 2013) 

 

 Selective methods: when the nature of the study is in fact selective and target is 

determined. 
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Table 7 Selective Methods 

 (Shahbazmoradi, 2013) 

 Convenience methods: when the time, budget or other barriers prevent from good 

sampling. 

 

Table 8 Convenience Methods 

(Shahbazmoradi, 2013) 

 Ethnographic methods: when only narrow volunteers or participant are available.  

 

Table 9 Ethnographic methods 

(Shahbazmoradi, 2013) 
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The majority of the government employees are in middle class families with similar 

salary range and standard of living. As earlier mentioned in chapter 1 to be able to control 

over the mass of data the target has been chosen from government employee families so that 

the customers are homogeneous and therefore the sample had been chosen from the same. 

The current financial and economic situation affected these families the most since the 

official salary raise declared were close to half of the official inflation rate and so their 

purchasing power has been weaken due to this while other families tried to sort of adjust with 

the inflation by changing the rates and prices they used to charge for the services or products 

they offer. 

 Government employee use their corporate society retail stores that are available for them 

and have their daily needs near where they work. As the level of salaries and incomes are 

rather similar in these families it is assumed that the data will be homogenous and therefore 

quit reliable. Out of various government department randomly ministry of finance and main 

branch of their retail stores for this study had been selected so the size be big enough for the 

research, and data will be under control. Choosing the whole population of data made the 

results stronger which is why the whole one month sales data will be input of the software 

without any deduction.  

3.5. Data Collection 
Different type of data collection methods exist for researchers to choose from according 

to their subject. Types can be sorted as: 

 Questionnaires: forms which are completed and returned by respondents. An 

inexpensive method that is useful where literacy rates are high and respondents are 

co-operative. 

 Interviews: forms which are completed through an interview with the respondent. 

More expensive than questionnaires, but they are better for more complex questions, 

low literacy or less co-operation.  

 Direct observation: making direct measurements is the most accurate method for 

many variables, such as catch, but is often expensive. Many methods, such as 

observer programs, are limited to industries.  

 Reporting: Reporting requires literacy and co-operation, but can be backed up by a 

legal requirement and direct measurements. 
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 Focus groups: when a group of people are asked about their attitude towards a 

product, service, concept, an idea. 

 Case study: Often used to provide context to other data (such as outcome data), 

offering a more complete picture of what happened and why. 

(Shahbazmoradi, 2013) 

Various Source of data exist in the same field. Although the whole concept is ratter new, 

giants of retail and marketing organizations spend millions of dollars in R&D in order to find 

a way to analyze the behaviors of their customers. They now can answer the question of how, 

what, and when customer selects an item(s) in their stores. Multiple journals, theses and 

articles have been written in this area such as (Sung Ho Ha, 1998) and (Madani, 2009) but 

still there are more to investigate. 

The sales database saved in the store servers will be used in order to study transactions for 

a month. Data will then be fed to SPSS Modeler where it will be analyzed and the algorithm 

will indicate which products will be having the most of co-occurrence. Based on the results, a 

layout rearrangement would be suggested. The same software will be used to check the 

effectiveness of the rearrangement. Therefore the method used for data collection is under 

direct observation. 

 

Figure 1 The illustrated pattern of the steps taken in the thesis 
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3.6. Data Analysis 
Two main approaches for analysis phase could either be exploratory or confirmatory. In 

an exploratory analysis no clear hypothesis is stated before analyzing the data, and the data is 

searched for models that describe the data well. In a confirmatory analysis clear hypotheses 

about the data are tested (Shahbazmoradi, 2013) . In case of this thesis confirmatory analysis 

of data is preferred. 

Other analysis for first phase of data analysis are as follows: 

 Univariate statistics (single variable) 

 Bivariate associations (correlations) 

 Graphical techniques (scatter plots) 

It is important to take the measurement levels of the variables into account for the 

analyses, as special statistical techniques are available for each level.  

 Nominal and ordinal variables  

 Frequency counts (numbers and percentages) 

 Associations  

 Circumambulations (cross tabulations) 

 Hierarchical log linear analysis (restricted to a maximum of 8 variables) 

 loglinear analysis (to identify relevant/important variables and possible confounders) 

 Exact tests or bootstrapping (in case subgroups are small) 

 Computation of new variables 

 Continuous variables  

 Distribution  

 Statistics (M, SD, variance, skewness, kurtosis) 

 Stem-and-leaf displays 

 Box plots 

(Ader, 2008) 

Today, technology is being used in all areas and aspects of human life and is utilized 

in almost every science. As a result, lots of data is created and stored in every business. 

However, all these data would be useless and a burden if not used properly. In recent years, 

marketing experts have employed computer intelligent systems to analyze and study all these 
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data pools to find possible patterns and relationships between purchased items. However, 

despite all the benefit it can have, market basket analysis is still not commonly utilized by 

retail store marketing departments in Iran. The students proposing this thesis have found a 

great interest in applying computer intelligent systems and data mining models in conjunction 

with the marketing science in order to improve the sales and profit for retail stores. 

To gather data to support this thesis a random branch of corporate society retail store has 

been selected and the manager allowed the group to have the financial data as well as 

shopping lists and finally the permission to rearrange the shelves as per the results of data 

mining. Since this thesis is quantitative, the data is based on a whole month sale of the retail 

store and analyzed. The data is then imported in a system so that the relations stands out. 

Based on the found relations, shelves will be rearranged and another month data will be 

analyzed. Finally the difference in sales volume will answer the research questions.
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4. Empirical Data 
This research will be conducted and reviewed in Tir and Shahrivar (two months of 

summer season in Iran) so that the needs and taste are not affected due to seasonal reasons. 

The intended steps are as follows: 

 Observation and collection of the sales details data for a whole month  

 Data will be sorted out and the possible co-occurrence will be selected  

 Based on the findings, shelves will be rearranged and some promotional options will 

be added to the products with affinity to see if this relations will stand out and their 

sales will increased for another whole month. 

 Final data will propose if the hypothesis was correct 

4.1. Preparing Transaction Data 
Market Basket Analysis can be used as an efficient way to discover and understand 

customer shopping behavior using big data. The transaction data of “Tir” month that 

could be obtained for this thesis, was originally provided to the authors in XML format 

and hard to be read and analyzed.  

The first step performed was to prepare the data to be analyzed. Data in form of XML 

is a kind of text-based data which can be converted into rational database tables. As it can 

be seen in the above screenshot, all transactions are in form of nested tags. In order to 

convert this data into Access database, a free software called “XML 2 mdb” was used. The 

results was an Access database with some 10 tables, most of which contained data which 

was unusable for the sake of this thesis.  

 

However, as it was mentioned previously, most of this data was irrelevant to the 

market basket analysis being performed for this thesis. On the other hand, the needed data 

which is useful for the analysis and shown in the above tables is located in several 

different tables. Hence, there is a need for some database queries to join these records and 

save all the needed data in one table, without any extra unwanted figures and numbers. 

For this purpose, database Join function is performed, and the result is saved as Excel 
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sheet to be easier to handle. So the final transaction data to be analysis is ready in form of 

MS Excel spreadsheet. 

4.2. Preparing Product Codes 
Moreover, there was another data needed, the product codes and names which were 

surprisingly not included in the database for security reasons. As a result, the data had to 

be retrieved in txt format directly from the transaction application used in the store. 

And finally, to make it useable for furthur refrences, the text data was imported into excel 

using the import tool. 

At this stage, the data is ready to be fed to the analysis software. It needs to be mentioned that 

the very same steps needs to be performed to “Shahrivar” month data after testing the 

hypothesis. 
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5. Analysis 
5.1. Market Basket Analysis 
In order to find the product affinities, the data needs to be fed to the SPSS Modeler 

software, and since the available data is in excel format, first step is to drag and drop an Excel 

node from the source tab. By double clicking on the node, the excel dialog box is opened in 

which the source data can be browsed, opened and previewed.  

The next step is to apply the Apriori algorithm to the data. For this purpose, the Apriori 

node is selected from the modelling tab. The default value for support is 1 and for confidence 

is 40, these numbers need to be tested later. There is another number for the maximum 

number of antecedents which is 6 by default in most of association rule mining programs. 

Logically there would not be more than 2 or 3 items associated. So it will be left to the 

default value.So for now, accept these support and confidence and hit apply. Then the first 

node is connected to the second node. Finally, the run button can be hit. When the process is 

ran, a new node with the shape of a gem is automatically added and connected to the nodes.  

At this stage, with double clicking the gem node, the results of the affinity analysis can be 

seen. However, note that since the program had problem processing Farsi product names, the 

data fed to the software contains only the product code, hence the results will have the code, 

and then there is a need to check the code in the product code table manually. 

And the associated products are: 

Consequent Antecedent Support Confidence 

Shirin Asal Nani Cookie Khersi Chewing Gum 1.5% 58% 

Shirin Asal Nani Cookie Anata chocolate wafer 1.4% 42% 

Table 10 The item associations with Support 1 and Confidence 40 

Unfortunately, as it can be seen, the associated items have no logical affinity to each other. 

So this time, the same test is repeated with lower confidence number to see if there can be 

other relationships found. Setting to confidence to 30%, the results would be the following 11 

items: 
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Consequent Antecedent Support Confidence 

Shirin Asal Nani Cookie Khersi Chewing Gum 1.5% 58% 

Shirin Asal Nani Cookie Anata chocolate wafer 1.4% 42% 

Ave Shampoo for Dyed Hair Ave Shampoo for Greasy 1.5% 39% 

Khersi Chewing Gum Yek O Yek Mayo 1.3% 35% 

Shirin Asal Nani Cookie Yek O Yek Mayo 1.3% 35% 

Khersi Chewing Gum Anata chocolate wafer 1.4% 33% 

Zarrin 3KG Corn Can Dannet 200ml Coconut Drink 1.2% 32% 

Siv pink liquid hand wash Golha Dried Lemon 1.7% 31% 

Anata chocolate wafer Khersi Chewing Gum 1.5% 31% 

Yek O Yek Mayo Khersi Chewing Gum 1.5% 31% 

Khersi Chewing Gum Shirin Asal Nani Cookie 2.9% 30% 

Table 11 The item associations with Support 1 and Confidence 35 

At this stage, having a confidence of 30%, the relationship were all non-logical except for 

one. The third relationship was between two types of shampoo both made by one brand 

which were already located side by side in the shelves. The other items were mostly repeated 

in an unknown fashion. For this reason, it was decided to have a meeting with the store staff 

and cashiers to find the mystery behind these irrelevant but repeated relationships. 

Surprisingly, the answer was so simple. These items were all low priced items and because of 

today’s economic situation, there is no enough change in the market. As a result these low 

priced items are used as the remaining change at the cashiers! Although this may look 

unusual to many people in the world, the Iranians are quite used to get a chewing gum instead 

of change when they buy something in a supermarket. 

So the confidence number was lowered again, this time to 25 which gave 17 item 

relationships. The following table shows the results: 
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Consequent Antecedent Support Confidence 

Shirin Asal Nani Cookie Khersi Chewing Gum 1.5% 58% 

Shirin Asal Nani Cookie Anata chocolate wafer 1.4% 42% 

Ave Shampoo for Dyed Hair Ave Shampoo for Greasy 1.5% 39% 

Khersi Chewing Gum Yek O Yek Mayo 1.3% 35% 

Shirin Asal Nani Cookie Yek O Yek Mayo 1.3% 35% 

Khersi Chewing Gum Anata chocolate wafer 1.4% 33% 

Zarrin 3KG Corn Can Dannet 200ml Coconut Drink 1.2% 32% 

Siv pink liquid hand wash Golha Dried Lemon 1.7% 31% 

Anata chocolate wafer Khersi Chewing Gum 1.5% 31% 

Yek O Yek Mayo Khersi Chewing Gum 1.5% 31% 

Khersi Chewing Gum Shirin Asal Nani Cookie 2.9% 30% 

MazMaz Large Cheesy Snack Car Wet Tissue 1.2% 29% 

Yek o Yek Pickles Yek O Yek Mayo 1.3% 27% 

Farmand Milky Toffee Clear Anti Dandruff Shampoo-Greasy 3.2% 27% 

Yek o Yek Pickles Khersi Chewing Gum 1.5% 26% 

Kaf Washing Machine Powder Sehat Dish Washing Liquid 1% 25% 

MazMaz Large Cheessy Snack Yek o Yek Pickles 1% 25% 

Table 12 The item associations with Support 1 and Confidence 25 

As it can be seen in the above table, three new relationships are found which can be 

described to some degree: 

 Cheesy snack and car wet tissue are related. Perhaps it can be described as when 

people are having this types of snacks in the car, their hand will get quite dirty and 

since they are in the car, they cannot wash their hand, so they need wet tissue to clean 

their hands. 

 Pickles and mayonnaise are both used in French salad. The customers of the studied 

case studied are mostly the employees of the ministry so it can be said that many of 

them are interested in easy to make foods, like French salad.    
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 A type of machine wash powder and a dish washing liquid are often bought together. 

Though no logical reason can be thought of, since they are in the same category, it can 

be some unknown relationship and it is worth trying. 

So based on the above findings, the following actions are suggested to test: 

1. To add a small rack of wet tissues on the side of snacks’ shelves. 

2. To rearrange the required ingredients of French salad shelving’s and put them closer 

to each other. The suggested ingredients are: Mayonnaise, pickles, canned sweet corn, 

canned green peas. 

3. To put Kaf machine wash powder and Sehat dish washing liquid in a discounted 

package together. 

5.2. Promotion 
Talking to the staff and cashiers of the store, there was some interesting facts found based 

on their observations.  

 They believed that most customers who are visiting the shop with their kids, most 

probably have a visit to the kids shelves to buy kids schools stationaries and some 

toys. However, what they did not notice, was that since this location was in the middle 

of store, many products located after, were left unvisited and no more products were 

picked.  

 Another interesting observation was that peanut butter was located close to sesame 

butter and hazelnut nutter and honey, but since Iranian market is not used to, or 

familiar to peanut butter and jam, these items are located in different shelves. 

 Cashiers believed that most of the customers visit the store on the weekly basis, 

however they do not keep track of customers so their observation was the only 

reference. 

According to these observations, there are some recommendations made to be tested: 

1. Move the kids’ shelves to the end of store, so those customers with kids who want to 

go to this part, have to pass all these shelves and products, and consequently they may 

be encouraged to pick more items that they need. 

2. Put peanut and jam bottle in a package with “try these together” sign with some 

discount to familiarize the customers with the new tastes. 



Master’s Thesis 

 

 
32 

3. Add a middle section between the shelves where items that are bought on weekly 

basis and are close to expiry date are put in a pile there with discount. Items like toilet 

tissues, paper towels and even non-alcoholic beers can be used in this section. It is 

important that these items be the first things seen by customers so they are convinced 

to buy them at the discounted price. 

5.3. Hypothesis Testing 
Following the recommendations mentioned in section 5.1 and 5.2, the group had a 

meeting with the management of the store. Unfortunately the management did not agree with 

any kind of discount neither on peanut butter and jam package nor for the middle section 

items for products close to the expiry date. However, other suggestions including the 

rearrangements and new packaging were accepted and implemented after the required 

bureaucracy. The following actions were taken to test the hypotheses in the beginning of 

Sharivar month. It should be noted that these changes were in place for one whole month: 

1. A small shelf o wet tissues was added next to the snacks shelves 

2. Mayonnaise, pickles, sweet corns and canned green peas were located close to each 

other. 

3. Kaf washing powder and Sehat dish washing liquid were packaged together, but 

without any discount offered. 

4. The kids’ shelves were moved to the end of the store. 

5. Peanut butter and jam bottles were packaged together with a “Try these together” 

sign.  

6. A middle section was added in middle of shelves with piles of toilet papers and paper 

towels. 

And at the end of shahrivar, the transaction data were obtained and analyzed again. The 

results are the following: 
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Consequent Antecedent Support% Confidence% 

1472.0=T 5746.0=T 2.004 35.556 

1295.0=T 737.0=T 1.849 32.53 

1273.0=T 1194.0=T 1.514 32.353 

3312.0=T 3313.0=T 1.158 30.769 

1273.0=T 6610.0=T 1.091 30.612 

1275.0=T 1194.0=T 1.118 28.119 

Table 13 The Item relationships in Shahrivar with the confidence 25 

 

Consequent Antecedent Support Confidence 

HieBy Chocolate  BBQ Snack 2% 35% 

Maz Maz large Cheesy Snack Car wet tissue 1.8% 32% 

Shirin Asal Nani Cookie Yek o Yek Mayo 1.5% 32% 

Zarrin 3KG Corn Can Dannet 200ml Coconut Drink 1.1% 30% 

Shirin Asal Nani Cookie Anata chocolate wafer 1% 30% 

Yek o Yek Pickles Yek o Yek Mayo 1.1% 28% 

Table 14 Item relationships in Shahrivar with confidence 25 

 

As it can be seen, two of these relationships are repeated in Shahrivar again. The 

following table compared the support and confidence for these two months. 

Consequent Antecedent Support Confidence 

Tir Shahrivar Tir Shahrivar 

Maz Maz large Cheesy Snack Car wet tissue 1.2 1.8 29 32 

Yek o Yek Pickles Yek o Yek Mayo 1 1.1 25 28 

Table 15 Comparing confidence and support of the associated items for Tir and Shahrivar 

Both affinities show an increase in confidence and support. However, the Kaf washing 

powder and Sehat dish washing liquid affinity is not repeated even at the same rate and seems 

invalid.  
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Although there was no exact measurement for benchmarking the effects of changing the 

location of kids shelves, the staff and management of store mentioned that they observed that 

this has an overall effect on the shopping experince of the customers. They said though in 

shahrivar the total sales has been less comparing to  Tir  in the last few years, they feel that 

this approach can cause a total increase of sales in upcoming months.  

Also, trying the pile of paper towel had a great impact on sales. For this purpose, the 

product “Narme Paper Towel Package of two” with product id 1950, close to exipy date were 

selected.The following figures illustrate the the enquiry formula and results of the sales of 

these two items in this two months. 

COUNTIF 

Range B:B =  {“ProductID”;”23”;”23”;”23”;”23”;”23”;”23”;”23”} 

Criteria “1950” =”1950” 

 

Formula Result = 7 

Table 16 Number of paper towel sold in Tir: 7 

COUNTIF 

Range B:B =  {“ProductID”;”20”;”20”;”20”;”20”;”20”;”20”;”20”;…} 

Criteria “1950” =”1950” 

 

Formula Result = 47 

Table 17 Number of paper towel sold in Shahrivar: 47 

So as it can be seen, the applied method had a positive effect on the number of items sold 

in one month. This approach is going to be continued in the future as the management liked 

the results and may implement the discount strategy as well. 

For offering peanut and jam, the total number of peanut butters sold in Tir and Shahrivar 

were considered and compared. The product code of this item is 7917.The following images 

illustrates the enqueries and results: 
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COUNTIF 

Range B:B =  {“ProductID”;”23”;”23”;”23”;”23”;”23”…} 

Criteria “7917” =”7917” 

 

Formula Result = 5 

Table  81  Total number of peanut butters sold in Tir: 5 

COUNTIF 

Range B:B =  {“ProductID”;”20”;”20”;”20”;”20”;”20”… } 

Criteria “7917” =”7917” 

 

Formula Result = 18 

Table 19 total number of peanut butters sold in Shahrivar: 18 

Although the number of sold item is increased, but the difference is not significant and 

the management decided not to continue this packaging anymore as they believed this taste is 

not popular for Iranians. 
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6. Conclusion 
6.1.  Overall Conclusion 
Market basket analysis benefits various parts of retailing that are challenging without it. 

Tracking products helps the inventory process and control, also in promotional strategy and  

cross-sale campaigns a retailer might use the data sorted out by market basket analysis since 

it gives a over view of the co-occurrence products. Knowing what products are more likely to 

be chosen together, informs the marketers and retailers of a possible influential strategy by 

which the sale of one or both of the products can be affected. 

 

If the retailers know exactly where they stand and how the products are presented to the 

eyes of customers it gives them valuable information even though many of the standard co-

occurrences has been determined by retail giants. Still each retail store have their own local 

characteristics and in case of this thesis the customer segment in rather homogeneous as it 

assumed. Since the retailer store is rather a small one and the number of transactions is not as 

big as the number in a big hypermarket and because the opening hours of the store is limited 

to the government office hours and days therefore the products variety is rather limited to the 

fact that the store represent and sell mainly products of a certain companies and the variety is 

limited in comparison to other public retail shops. Middle class families of such prefer non 

luxury products and average quality grocery goods and the store provide them with same 

goods to minimize the loss of shareholders. As a result it is quite difficult to determine an 

unusual or interesting case of affinity as the product options aren’t too vast. However, still it 

is very beneficial for the even retail store of small capacity to know exactly which products 

are purchased together. Although the generated rules might not be unusual, it still carries 

useful and actionable information helping to provide useful ideas as how to influence 

shoppers in accordance to their products affinity. 

6.2. Thesis Contribution 
In the past decade the discovery of affinities has been a well-studied subject since the 

best example of data mining is market basket analysis. Retailer used the data as researchers 

build up their work on previous researches, using established methods of mining association 

rules allowed the discovery of various useful information. After analysis of the data and 
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finding product affinities, the multinomial logistic regression extends the analysis by adding 

up some probabilities of a consumer purchasing certain products in different seasons and in 

certain times of the day (Gancheva, Market basket analysis of beauty products, 2013) 

however this thesis is limited to the store short opening hours and seasonal changes might not 

affect the grocery shopping of the customer greatly but still the logistic regression could help 

in suggestion of probable products purchases in cycle time. Availability of data on when a 

product category has been mostly chosen and finding the probabilities is depended on the two 

factors of season and time of the day of purchase and it provides better understanding and 

planning of consumer’s needs and strategic advertising and other promotions. 

6.3. Conclusion on data analysis 
This thesis could extract following data to be used in the retail store according to the 

market basket analysis, and the suggestions has been proposed to the management. 

1. The items with affinity are explained in detail on chapter 5 but, some suggested that the 

customers use them to make French salad since it included mayonnaise and pickles. Same 

logic applies to the other affinities found. Therefore we planned to rearrange their shelves 

to close them together. This information was mainly available to the retailer by data 

mining using market basket analysis and the promotional activities followed by those 

information seemed rather useful.  

2. The peanut butter was next to sesame butter, hazelnut butter and honey bars when we 

started first data. Since the Iranian market hardly uses peanut and jam so we suggested 

that the jam bottles be next to the peanut butters and to attach a “try these together” sign 

connecting the two in a breakfast basket to check if the new combo will be acceptable in 

this market. 

3. Since observation of the cashier suggested that the customers check the store on weekly 

basis we planned a middle space where every week a new product has a shout out of its 

own with special pricing mostly products that have their expiry dates in near future such 

as tissues or washing machine powders. That could be done on Fridays that are Iran’s 

weekends and the store used to do their inventory. 

4. To convince the customers to check most of the shelves by just passing them we 

suggested that the kids section including their toys and school materials (not the kid food 

section) change to the far back of store. And the product with less chance of being seen 

before was in between the way. 
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6.4. The co-occurrence relationship among different products 
 The data suggest a proper answer to the research questions. In accordance to the 

found relationships, do proper changes in shelves layout affect the shopping pattern and 

behavior of the customers. Would it lead to further shopping? The items with interesting 

relationship were rather a small group however the shelve rearrangements did affect the 

secondary data that was collected positively. The management as well as customers were 

satisfied with better access of required goods, knowledge of what items are hot on the week 

and the new signs and shout out seemed very interesting to shoppers as well as staff. 

The co-occurrences among items of the basket could lead to a clear resolution of what 

type of product are of prime interest. The ordering, and inventory system could use the data 

and the related goods with the products with affinity now had the chance to be better 

presented and be bought! The data showed that the hypothesis was correct and data mining in 

market basket can affect the sale of an item positively.    

6.5. Shelf layout effects on shoppers decision making 
Targeted shelf layout was the prime plan of the thesis using the data on shopping baskets. 

As customers go through the shelves related items, items that might be considered in case of 

another item being chosen can all be sited alongside. Also the general positioning of shelves 

and their design can encourage the shoppers to go further and look more or leave the store 

before they get lost. Having said that the rearranged items of this thesis faced better 

notification, and moving toy section to far back the other shelves on the way to be noticed. 

The answer to the second research question therefore is positive. The hypothesis that was 

with changing the shelves layout the buying behavior of the customers will be affected 

significantly turned out to be true. 

6.6. Limitations of the study and directions for future research. 
Although the information derived from market basket analysis are very useful and 

quit easy to be studied due to the new technologies however it has its own set of limitations. 

Due to lack of data on households and individual consumers, co-occurrences across 

purchases of individual consumers or households are neglected resulting in omitting the 

mindset behind choosing a special good while with that data a whole new world of data and 

promotions on them might be open to marketers. An insight view on customers and 

individuals enables retailers to classify their customers into sets of segments and plan and 

program their products, promotion and pricing according to each segment of customers. 
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However this data could be very expensive, and not easily available since customers might 

find it too personal or not be cooperative.  

One of the main limitation of this thesis is the problem of authorities on promotion 

part. Since the management consisted of a large group of government employees every 

details of a decision needed to be approved by them. Therefore aside from the rearrangement 

which was agreed with open hand the promotional activity was mainly limited to packaging, 

signs, shout outs. The group could not make use of discounts, price deductions, samples, etc. 

As a result the final conclusions are not definite and might not be interesting since the 

influence of full potential promotion have not been tested. 

So an area of interest for the further research might be to discover sequences of 

shopping that the customers follow in a deeper more personal way since the process of 

buying behavior in general had already been found. A useful technique for this study can be 

sequential time series analysis, however anonymous transactions do not unveil information 

on consumer behavior. (Gancheva, Market basket analysis of beauty products, 2013) 

Also using chosen, known household data that can enables the use of techniques such 

as clustering, decision trees or artificial neural networks could provide more insightful 

information on the shoppers and their preferences. 

 

6.7. Managerial Implications 
Many departments within a retailing sector could get the benefits they need from a 

single analysis from the all managerial level to operations, marketing and merchandising. 

Data analysis especially in market basket type, not only used in cross sale and up sale 

campaigns but also in inventory planning cost cutting. How to use the space more 

effectively? What to order before being out of stock if the pattern suggest that the need is 

high? And the answer to this type of questions are all in hands of the obscure patterns 

discovered by market basket analysis.  

Mining into their data provides managers with a unique overview into what is 

happening with their business so that they can implement strategies efficiently and get a pick 

on their competitors. Since more retailers are seeking competitive edge through advanced and 

innovative technologies these days. Market basket analysis is the next step in the retail 
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evolution. Applications of association rule mining are growing rapidly in different sectors – 

from analyzing debit and credit card purchases to fraud detections. 
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