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Abstract: Market basket analysis is one of the key technique used by large retailers to uncover association between items. It works 

by looking for combination of items that occur together frequently in transactions. To put it another way, it allows retailers to 

identify relationships between the items that people buy. Association rules are widely used to analyse retail basket or transaction 

data, and are intended to identify strong rules discovered in transactions data using measures of interestingness. The results show 

that if top selling items are used, it is possible to get almost same frequent itemsets and association rules within a short time 

comparing with that outputs which are derived by computing all the items with Apriori algorithm. 
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I. INTRODUCTION 

Terabytes of commercial data are generated every 

second in today's digital world. Huge volumes of data 

are generated on a daily basis, and as a result, the 

volume of data is growing.significantly. Information 

can be gleaned from these rapid expansions.of data has 

become one of the most significant difficulties for data 

scientists.communities of management and mining 

Furthermore, the vast majority Several well-known 

organisations collect and retain large amounts of data.a 

large number of customer transaction records [1] 

Having said that,These vast amounts of data do not 

imply that the organisations were wealthy.[2] 

Commercial information The corporate world need it.to 

gain vital knowledge and information from this a huge 

amount of data Market basket analysis is the result of 

this.This method identifies a customer's buying habits 

by looking for trends in their purchases.Customers 

make connections between different goods they put in 

their carts.their grocery carts [3]. The goal of a market 

basket study is to find out how much money you have 

in your is to figure out which products are usually 

bought together.by the customers The word "frequent 

items" refers to groupings of goods.Must satisfy a 

specific percentage amount given by the user 

Customers who have purchased milk in a supermarket, 

for example,So, how many people have a good chance 

of buying bread.at the same time as milk [2]. This 

analysis is beneficial to the store.owners to make a 

number of crucial business decisions, as well as to 

identify increased product sales, catalogue design, and 

regular consumers There are many more. The primary 

purpose of market basket analysis is to determine the 

value of a basket of goods.find out what things people 

are buying and what they are buying. It's also beneficial. 

merchants to product placement on shelves by putting 

similar products next to each other goods that are near 

to each other For instance, if you have consumers who 

When you buy a computer, you should also acquire 

anti-virus software.at the same time, then putting the 

hardware display in close proximity to the software The 

use of a display may aid in the sale of both commodities 

[3]. 

For discovering new things, many algorithms have 

been proposed. knowledge gleaned from these massive 

databases Association of mining companies One of the 

most significant measurements is rules. a connection 

The rule is of the form X => Y, where X refers to 

something else.X is referred to as the antecedent, while 

Y is referred to as the consequent.Customers who buy X 

are more likely to buy Y, according to the rule.Y is more 

likely to be purchased [1]. The value of regulations is 

determined by how fascinating they are.by 

encouragement and trust The practicality and assurance 

They mirror the rules that have been identified. The 

organization The rules must meet the user-specified 

minimal support requirements.minimum 

trustworthiness Apriori and FP Growth are two of the 

most popular.basic techniques for locating and 

detecting common itemsets [3] There are correlations 

between products. 

 

II. LITERATURE REVIEW 

The field of association rule mining has seen a lot of 

research. Mr. Rakesh and colleagues [4], [5] presented 

an efficient technique for generating all relevant 

association rules and identifying frequent itemsets in a 

database. The authors used sales data from a large 

retailing organisation to try to uncover product 

connections with a minimum support of 1 percent and a 

minimum confidence of 50 percent. By assessing 

accuracy, they were able to ensure that the estimating 

and trimming approaches were effective. 

               For market basket analysis, authors 

Abdulsalam, Hambali, and others employed the Apriori 

algorithm. The authors attempted to portray a 

supermarket's sales pattern by representing six (6) 

different products across thirty (30) different 

transactions.The authors used the Apriori algorithm in 

the JAVA programming language to determine the 

itemsets that are frequent, assuming a minimum 

support of 50%. 

         In their paper [1], Dhanabhakyam and 

Punithavalli discussed Classification Dependent 

Predictive Association Rules (CPAR), Associative 

Classification, Classification Association Rule Mining ( 

CARM), Distributed Apriori Association Rule, Six 

Sigma Technique, and the Apriori algorithm. They 

listed the benefits and drawbacks of each strategy and 

attempted to draw a judgement as to which way was 

superior.According to the authors, the Apriori 

algorithm is the best for association out of all the 

approaches, although it has a lot of drawbacks. 



International Journal for Modern Trends in Science and Technology 2021, 7, 0707124 293 

 
Copyright © 2021 International Journal for Modern Trends in Science and Technology, ISSN : 2455-3778  http://www.ijmtst.com 

 

              The authors recommended combining fuzzy 

logic with the Apriori algorithm to achieve a better 

outcome.In this study, the authors Liu and Guan 

employed FP Growth to address the shortcomings of 

Apriori [2].FP Growth, according to the authors, creates 

an FP tree with extremely compressed information. To 

discover the relationship between transactions, the 

authors created an FP tree using five transactions. 

                Authors Jiangtao Qiu and others attempted to 

develop a model of customer buy behaviour in the 

e-commerce setting, dubbed COREL (customer 

purchase prediction model) [7]. There are two steps to 

this model. Initially, a candidate production collection is 

created by identifying product linkages and predicting 

client motives. The second stage is used to determine 

which proposed products are most frequently 

purchased based on client preferences. Customers' 

information and product reviews were obtained from 

"Jingdong" by the authors. Customers' preferences play 

a large effect in purchase decisions, according to the 

findings of their article. 

             Authors Kaura and Kanga proposed employing 

association rule mining to find evolving trends in 

market data [8]. They began by describing several data 

mining approaches before attempting to explain why 

market basket analysis is significant. They attempted to 

locate outliers using extended bakery datasets. The 

authors also advised that this strategy be used to other 

fields. 

 

III. PROPOSED APPROACH 

This dataset has data which is taken from 

(https://www.kaggle.com/xvivancos/marketbasket-anal

ysis/data)this data belongs to a bakery called "The Bread 

Basket", located in Edinburgh, Scotland. This bakery 

presents a refreshing offer of Argentine and Spanish 

products. This dataset contains over 21,293 records 

which consists of 95 unique items. Business analytics 

approach that mines visit segments from basket sales 

data. Association rules analysis is a technique to 

uncover the correlation between the items. The system 

will be helpful to predict the most purchased products, 

higher transactions by month-wise and year-wise. 

Determining the best-selling product in the most-selling 

time. 

             For Bakery Shop dataset there are four columns- 

Date, Time, Transaction, Item. We have first checked for 

’NONE ‘values in these four columns. In the Item 

column we found ’NONE’ value which means no item 

was purchased and the number of such rows is 786. So 

these have no use in the dataset and we dropped such 

rows. Again, in Transactions column, the rows that 

share the same values belong to same transaction, for 

this the dataset has fewer transactions than 

observations. We have finally 9465 transactions in this 

dataset. Then we have computed the unique items and 

94 items are found which means only these items are 

present in the Items column. After this, Transaction 

Encoder is used so that we can transform our data into a 

correct format for applying the mining algorithms 

         
Fig 1: Proposed Approach 

       For finding frequent item sets and corresponding 

association rules in our datasets, we use  

A.Apriori Algorithm - Apriori is the first and basic 

algorithm for finding frequent itemsets proposed by R. 

Agrawal and R. Srikant in 1994 [4]. Apriori involves an 

approach known as a level-wise search, where 

k-itemsets are used to explore (k +1)-itemsets. Here, at 

first frequent 1-itemsets are found by scanning the 

database which satisfy the minimum support. Again, 

frequent 2-itemsets are found by using frequent 

1-itemsets. So this process continues until frequent k- 

item sets can be found [3]. Actually Apriori follows an 

antimonotonic property which states that every subset 

of a frequent item set must also be frequent and it uses a 

breadth-first search to count the candidate items 

frequently. This algorithm has two main steps- 

Joining step: To find LK, a set of candidate k-item sets is 

generated by joining (LK- 1) with itself [3]. 
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Pruning step: Any (k -1)-item set that is not frequent 

cannot be a subset of frequent k-itemset [3]. 

The main goal of this study is to show 

performance evaluation of Apriori algorithms. First we 

discover all the frequent itemsets which satisfy a 

predefined minimum support and then find 

associations between frequent item sets which satisfy a 

predefined minimum confidence. Then we compare the 

execution time against transaction and mark out the 

results which are given in experimental analysis section. 

When the database is large Apriori generates a huge 

number of candidate sets. So if we can reduce our 

computation by some approach, it will be productive. 

Our proposed way is to reduce the items of datasets 

with top selling products. So we reshape the datasets by 

taking those products that bought most by the 

customers. But how much top selling products will be 

suitable for this proposed approach is a key question. 

For this, we have taken 30%, 40%, 50% and 55% top 

selling products and compared the results against 

frequent itemsets and association rules which are 

obtained by computing all products in the datasets. 

Figure 1 shows the flow-chart of our proposed 

approach. 

 

IV. EXPERIMENTAL ANALYSIS 

The overall experiment is performed on a PC with 

Intel(R) Core(TM) i5-4210U CPU 2.40 GHz processor, 4 

GB main memory and running the Microsoft Windows 

10 operating system.All the analysis are done by using 

python programming language. 

A.Analysis over Bakery Shop Dataset 

Here, minimum support=1% and minimum confidence 

=50%, Figure 5 displays that that the required time for 

Apriori algorithm. 

B.Input Screens 

 
Fig 2 Dataset Reading 

 
Fig 3: Attributes in the dataset 

 

 

 
Fig 4: Items sold in bakery 

 

C.Output Screens 

 
Fig 5: Top most selling products 
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Fig 6: Most sold items 

 
Fig 7 Top 4 First morning selling items 

D.Rule Analysis Using Sampling Without 

Replacement: 

At first we have computed 9465 transactions with all 94 

products without product replacement while keeping 

minimum support=1% and minimum confidence=50%. 

The rules are- 

 
Fig 8: Association Rules 

 [alfajores] => [coffee](1:96; 54:06) 

  [cake] => [coffee](5:47; 52:69) 

  [cookies] => [coffee](2:82; 51:84) 

  [hotchocolate] => [coffee](2:95; 50:72) 

  [juice] => [coffee](2:06; 53:42) 

 [medialuna] => [coffee](3:51; 56:92) 

 [pastry] => [coffee](4:75; 55:21) 

 [sandwich] => [coffee](3:82; 53:25) 

 [scone] => [coffee](1:80; 52:29) 

 [spanish] => [coffee](1:08; 59:88) 

 [toast] => [coffee](2:36; 70:44) 

After 50% reduction, we have done sampling without 

replacement.As there are 9465 transactions, we have 

taken five samples, each has 1893 transactions in it. The 

results are- 

Sample 1: Here, we get same two rules which we had 

chieved before by using without product replacement- 

[alfajores] => [coffee](1:69; 56:14) 

[spanishbrunch] => [coffee](1:0; 67:85) 

Sample 2: Here, we get same six rules- 

[hotchocolate] => [coffee](3:16; 53:09) 

[medialuna] => [coffee](3:22; 58:65) 

[sandwich] => [coffee](4:06; 62:09) 

[scone] => [coffee](2:00; 61:29) 

[spanishbrunch] => [coffee](1:21; 63:88) 

[toast] => [coffee](3:27; 83:78) 

Sample 3: We get same two rules here- 

[hotchocolate] => [coffee](3:22; 55:45) 

[pastry] => [coffee](5:01; 58:64) 

Sample 4: Here, we get same six rules- 

[alfajores] => [coffee](2:69; 67:10) 

[cake] => [coffee](6:28; 57:48) 

[hotchocolate] => [coffee](2:79; 58:24) 

[pastry] => [coffee](5:44; 57:86) 

[scone] => [coffee](1:58; 54:54) 

[toast] => [coffee](2:58; 71:01) 

Sample 5: Again, we get same six rules- 

[cookies] => [coffee](3:38; 56:63) 

[juice] => [coffee](2:27; 60:56) 

[medialuna] => [coffee](3:38; 59:81) 

[pastry] => [coffee](4:64; 56:41) 

[scone] => [coffee](2:16; 56:16) 

[spanishbrunch] => [coffee](1:47; 75:67) 

So we can see that after using sampling without 

replacement,same rules are generated which are more 

accurate compared to those rules which were generated 

without product reduction. 
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V.CONCLUSION 

              Market basket analysis is a quick and easy first 

step towards uncovering hidden patterns from your 

customers. However, there are many more such 

interesting methods to delve into the world of analysis 

and data mining. It is a unsupervised machine 

technique that can be useful for finding patterns in 

transactional data. It can be a very powerful tool for 

analyzing the purchasing patterns of consumers. We 

have also done rule analysis by using sampling without 

replacement and results show that we get the same 

rules with higher confidence. So we can say the 

reduction of items is capable of identifying customers 

purchasing patterns which require less computation.In 

future, more transactional datasets can be used to 

determine the range of percentage for product 

reduction. Also analysis of individual rule with 

correlation analysis will be interesting. 
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