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Abstract— Association Rule Mining has many useful
applications in business environment like Market Basket
Analysis. In Market Basket Analysis, the relationship between
multiple purchased items is derived so that the products most
often bought together should be kept together in racks and
their marketing should be done together and so on.
This paper implements Apriori Algorithm on a store sale data
using Python and Knime tools, in order to extract and then
compare useful association rules between store items.
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I.

INTRODUCTION

Association Rule Mining is a technique used to uncover
hidden relationships between different items in transactions
data. It highlights that which items come together in a
particular transaction. For example mothers buying diapers
in a super market typically buy baby wipes too. A customer
who buys bread might also buy eggs and so on.
Association Rule discovers some interesting relationships in
such transactions, which can further be utilized to gain more
profit for the company.
Apriori is one of the most commonly used algorithm for
Association Rule Mining. Apriori Algorithm was developed
by Agrawal and Srikant [1]. It has three main parts:
•

•

•

Support- Support is calculated by dividing the
number of records/transactions containing any
product by total number of over all records.
Confidence- Confidence for two items A and B is
the ratio of number of transactions having both A
and B by the total number of transactions having
A.
Lift- Lift is used to measure the accuracy of the
confidence over how often item B is purchased.
(Confidence A+B) / (Support B)
If the lift value is more than 1, the particular items
are said be associated with each other in buying
relationship. If the lift value is less than 1, the
particular items have no together buying history. If
this value is 1, the particular items have no
association.

In this paper, we have implemented Apriori algorithm on a
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super store transactional data in order to extract the
association rules between different store items. Python and
Knime tools have been used for this purpose.
II.

RELATED WORK

[1] has explored Educational Data Mining and suggested an
improved form of Apriori algorithm in order to evaluate the
frequent trends in educational data.
[2] has described Apriori algorithm and Market Basket
Analysis in a very effective way.
[3] have proposed a set of association rules extracted from
different research studies data using Apriori method. [4]
have explained Association Rule Mining and Apriori
algorithm in a simple way.
[5] has introduced a new weighted association rule
algorithm in order to enhance the overall functionality and
work speed of data mining process [6] have presented a
very compact and brief survey of Association Rule Mining
research work done by many different researchers in this
field.
[7] have a done a comparison between different Association
Rule Mining Algorithms in a simple way.
[8] have explored Apriori algorithm and FP-growth
algorithm for Association Rule Mining.

III.

RESEARCH METHODOLOGY

A. Dataset used
A French Retail store dataset taken have been selected. This
dataset has almost 7500 transactions of a week.
This dataset can be downloaded from this link:
https://drive.google.com/file/d/1y5DYn0dGoSbC22xowBq2d4po6h
1JxcTQ/view?usp=sharing

B. Software Used
Kaggle is a platform to perform analytics and predictive
modeling, arrange competitions related to Data Science
around the world. Moreover it has powerful tools and
resources to test our projects. Python language is used for
project coding [9].
Knime (Konstanz Information Miner) tool is one of the best
data analytics tool developed by Silicon Valley Software
Company at the University of Konstanz in early 2004.
Knime has better Graphical User Interface (GUI), where the
connections of data nodes are easily built.

Knime has useful features to support the implementation of
Association Rule Mining for Market Basket Analysis [10].

IV.

RESULTS AND COMPARATIVE ANALYSIS

Python Results

C. Pyhton Project Steps explained:

Fig. 2 shows some of the rules extracted through Python
code.

All Steps of the project explained here:
Step 1: Importing required libraries and Loading the dataset
Step 2: Data Preprocessing (Converting dataset to list to
fulfill the requirements of Apriori Algorithm)
Step 3: Applying Apriori Algorithm with minimum values
for support, confidence and lift parameters so that proper
Association Rues can be extracted. I set
minimum_support=0.0045, minimum_confidence=0.2,
minimum_lift=3, minimum_length=2. I got 48 Association
rules as a result, shown in the results section.

D. Knime Workflow explained

Fig. 1.

Knime workflow

Step 1: File reader node is used to read the store data.
Step 2: Cell splitter node is used to split the purchased
products list. Comma(,) is used as delimiter.
Step 3: Association Rule Learner node is applied in order to
get frequent itemsets.
Step 4: Row Sampling node is applied to get a sample of
rules and then scatter plot, Rule Viewer and Bubble chart
are used in order to visualize the extracted rules graphically.
Step 5: Association Rule Learner(Borgelt) node is also used
on splitted dataset. This node uses Apriori algorithm being
implemented by Christian Borgelt[2].
Step 6: Output Association Rules from Association Rule
Learner(Borgelt) node are written to a file on hard disk
through Table writer node.
Step 7: Row Sampling node is applied to get a sample of
rules and then scatter plot, Rule Viewer and Bubble chart
are used in order to visualize the extracted rules graphically.

Fig. 2.

Association Rules ( Python)

Knime Results:
Fig. 3 shows the output of the Association Rule Learner
node in Knime.

Figure-5 shows output of the Rule viewer for Association
Rule Learner node(Knime).

Fig. 5.

Rule Viewer node output (Knime)

Fig. 6 shows output of the Rule viewer for Association Rule
Learner node(Borgelt) .

Fig. 3.

Association Rules (Knime)

Fig. 4 shows output of the Association Rule
Learner(Borgelt) node.

Fig. 6.

Rule Viewer for Association Rule Learner node(Borgelt)

Fig. 7 shows output of the Scatter Plot for Association Rule
Learner node.

Fig. 4

Association Rule Learner(Borgelt) node

Fig. 7.

Scatter plot for Association Rule Learner node

Fig. 8 shows output of the Bubble chart for Association
Rule Learner node.

Fig. 8

Bubble chart for Association Rule Learner node

Figure-9 shows output of the Bubble chart for Association
Rule Learner node(Borgelt).

Fig. 9.

Bubble chart for Association Rule Learner node(Borgelt)

From the above results, we can conclude that Knime tool
results are more interactive and Association rules can be
plotted in different ways.
V.

CONCLUSION & FUTURE WORK

Association Rule Mining is a powerful technique used to
find out some interesting hidden relationships between
different products in transactional data. Apriori algorithm is
most frequently used to derive association rules from given
data.
In this paper Apriori algorithm is applied both in Python and
Knime tools. Extracted association rules from both tools
have been displayed. Knime tool being a GUI produces
more healthy and graphical representations of extracted
rules. Moreover with the help of different charts in Knime,
support, confidence and lift factors of association rules are
visualized very well.
In the future, we will try to use Association rule technique in
order to build a Recommender System.
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