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Introduction

Abstract: In the increasingly fierce business competition, utilizing sales
transaction data is crucial to improve business performance, including at
Warung Dini. This research aims to identify customer purchasing patterns
at Warung Dini by applying the Apriori algorithm, which is one of the
effective data mining methods in uncovering associations between items in
large transaction data. Using the Apriori algorithm, this research
successfully found 12 association rules consisting of 5 combinations of two
itemsets and 2 combinations of three itemsets, with a minimum support
value of 60%, confidence 100%, and lift ratio 1. These itemset combinations
reveal products that are often purchased together, such as Rice and Soy
Sauce, as well as combinations of three products such as Rice, Soy Sauce,
and Instant Noodles. These findings provide important insights for
Warung Dini to optimize marketing strategies, such as designing attractive
promotional packages and arranging product placement more strategically
to increase sales. In addition, the results of this analysis also help the store
in predicting stock needs, thus improving operational efficiency. The
implementation of the Apriori algorithm in this study not only provides
insight into sales patterns, but also supports more precise and strategic
business decision-making, so as to strengthen the competitiveness of
Warung Dini in a competitive market.

Keywords: Data Mining, Sales Pattern, Apriori Algorithm

In competition in the business world, especially small businesses, sellers need to find
marketing strategies that can increase sales of goods or products. One way to increase the
number of sales of goods by utilising assets in the form of data on sales transactions of goods
or products. In today's digital era, data is an important asset for every organisation,
including small businesses. Data can provide deep insights into customer behaviour
patterns, sales trends, and product preferences. By utilising data effectively, business
owners can make better decisions and more appropriate strategies to increase sales and

customer satisfaction.

Warung Dini is a shop that sells various kinds of goods such as household supplies,
household appliances, accessories, flowers, clothes, bags, shoes, cosmetics, and others.
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Located at on Jalan Timor Timur, Putri Hijau District, North Bengkulu Regency. The
building area is 8x25 M and a height of 2.5 M Every day, of course, there are transactions
for the sale of goods, data on consumer purchase transactions if left unattended only
becomes archive data even though this data can be utilised. Consumer transaction data can
be processed into decision making as an analysis of customer behaviour in purchasing
goods (Yu, 2024).

Without the right analytical tools, it is difficult for shop owners to understand sales
patterns and make accurate predictions. Therefore, a method is needed that can identify
sales patterns hidden in existing transaction data. One method that can be used is the
Apriori algorithm, a data mining algorithm used to find associations or relationships
between items in large datasets. This algorithm is very effective in finding frequent itemsets
and association rules that can help businesses understand customer buying behaviour. By
applying the a priori algorithm, Warung Dini can identify product combinations that are
often bought together, which in turn can be used to devise better marketing, promotion and
product structuring strategies.

Erma (2018) conducted research with the title, "Application of Data Mining for Shoe
Sales Using the Apriori Algorithm Method", in the study using the apriori algorithm to
determine the relationship between the frequency of shoe sales that are most in demand by
consumers. Based on the results of this study, it shows that the apriori algorithm can assist
in forming customer purchasing patterns that can be used to develop business strategies,
this algorithm can be used as very valuable information in decision makers to prepare stocks
of what types of shoes are needed in the future. So that the algorithm can be used to be
applied in this research in helping to find patterns and increase the number of sales of
Warung Dini later (Lu, 2024).

Based on this, this research will use the apriori algorithm as a method to find itemset
relationship patterns that can be used to develop business strategies for =~ Warung

Dini. Apriori algorithm as a method to find itemset relationship patterns that can be used
to develop business strategies for Warung Dini. So a research is proposed with the title
"Implementation of Data Mining to Find Product Sales Patterns Using the Apriori Algorithm (Case
Study: Warung Dini)”.

Methodology

1. Problem Analysis

Warung Dini, a shop selling a wide range of goods on Jalan Timor Timur, Kecamatan
Putri Hijau, Kabupaten Bengkulu Utara, faces challenges in increasing sales and
understanding customer behaviour. Despite having valuable daily sales transaction data,
the data currently only serves as an archive without providing meaningful insights. Without
the right analytical tools, it is difficult for the owner of Warung Dini to identify sales
patterns, understand customer preferences, and make accurate predictions. To solve this
problem, Warung Dini needs to implement an effective data analysis method. The Apriori
algorithm, which is known in the data mining field for finding associations or relationships
between items in large datasets, can be used to identify product combinations that are often
purchased together. By applying the Apriori algorithm, Warung Dini can leverage
transaction data to devise more precise marketing strategies, improve product structuring,
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and optimise promotions, thereby increasing sales and overall customer satisfaction
(Kurniawan, 2019).

The research method carried out in this study using the data mining technique method. The

stages in the research method are as follows:

1. Planning

At this stage, research-related planning will be carried out with several processes, namely

as follows:

a. Direct Observation
At this stage, a direct observation process will be carried out to the research site, namely
Warung Dini, to find out the condition of the research site to be carried out and observe
the process related to processing product sales transaction data carried out by the
research site.

b. Interview
At this stage, interviews will be conducted with the Warung Dini to the shop owner
who archives product sales transaction data carried out by the shop.

c. Study Literature
At this stage, information collection is carried out to obtain supporting theories in
research and related to the problems raised in the research. This is studied in the
literature study, among others, regarding research related to the research being carried
out, sales patterns, data mining, association rules and the apriori algorithm.

Result and Discussion
Implementation

This part of the research will explain the operation of Tanagra 1.4 software as a
system used to determine sales patterns at Warung Dini. The stages can be explained as
follows
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Figure 1. Sales Transaction Data

First, prepare an excel file in the form of sales transaction data that will be processed
by the Tanagra 1.4 application where the data is the result of the process of the data mining
stage from 162 data obtained 7 product items namely rice, seasonings, salt, sugar, soy sauce,
instant noodles and candy from 5 transactions which are then formed in a tabular table as
shown in Figure 1.
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Figure 2. Tanagra 1.4 Application and New Project Creation

Next, open the Tanagra 1.4 application on a computer or laptop and the work page
of the application appears. Then create a new project to start the application user in
processing the data that has been owned to be processed with the apriori algorithm by

clicking FILE then NEW (Xie, 2022).

Diagram title
‘I"on;ualnn Warung Dini [

Data mining diagram file name
[CAWINDOWS system 32\default tdm el
Datasat (* txt.” arff, xls) —
[D \SKRIPSNSKRIPS! IINNPROSES TANAGRA\Warung Dini.xla E’
OK Cancel Help

Figure 3. New Project

A dialogue box will appear to create a new project consisting of a diagram title or
diagram name, namely the name of the project being created. In this process, it is named
"Early Warung Sales", data mining diagram file name, namely the location of the project with
the extension .tdm which is stored on the local C computer and the dataset location of the
excel file of sales transaction data that has been made before then click OK (H. Chen, 2024).
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Figure 4. Early Stall Sales Dataset

After the excel file of Warung Dini sales transaction data is entered, the page in Figure
4. will appear in the form of a dataset that will be processed.

i ; e .
sk ik Wikl Mgl (A | FINATE Rk N L A T T Fralig s i Rertidiar
Ftral i i (hmiarim b ey Mater by | o oy vt ey

ititin

. ot [ S ot
f st et Modes duimat
§ St ¥ i gl ecanplai

I

l'!|P|'-III..'I.|||-1-'||-|l-nu.n|.|1'-|i-|!l'll1rr|il1ld'nhulu| - 0 &
r!Fn [iapen Compyows] Yhichm Help R
3

MMW | [Temzmnpns Byemr | |oili PuazeMeowy  [Miw DoatazPacess
(] D Mg Gk |

Yilm

Figure 5. View Dataset
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The next step is in the componets column click data visualisation and select view dataset.

Then pull towards the Warung Dini dataset right-click then select EXECUTE and VIEW, a
sales transaction data table will appear.
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Figure 6. Define Status

Next, click the blue, yellow, red and purple icons to display the difine status. The define
attributes statutes dialogue box will appear then in the attributes section select the rice to candy
items to be processed and move them to the input then click OK. Then right-click select
EXECUTE and click VIEW, then define status 1 will appear then parameters and results are the
results of the attributes that have been entered previously (Dasgupta, 2024).
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Figure 7. Fragments Itemset

At this stage, the a priori algorithm process is carried out to determine the
combination of itemsets by finding the support value. First, select association in the
components section then select fragments itemsets and drag it to the defined status so that it will
appear in the section below. Then right-click and select parameters and a frequent itemsets
dialogue box will appear. In that section fill in the min support 0.6 or 60%, then max support 1
or 100%, min length 1 and max length 4 which is the number of itemset processes from 1

itemset to 4 itemsets then click OK (S. Chen, 2024).

Figure 8. Results of Frequents Itemsets
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After filling in the data in the previous form, the display in the picture above will
appear by the system. The display brings up the combination process of the data that was
previously entered. The combination is based on the rules given in the previous stage,
namely the minimum support of the itemset is 0.6 or 60%. On the display there is a number,
combination of itemset and support value.
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Figure 9. Association Rule

At this stage, the a priori algorithm process is carried out to determine the association
rules by looking for the value of support, confidence and lift. First, select association in the
components section then select A Priori and drag it to the defined status so that it will appear
in the section below. Then right-click and select parameters and an association rule parameter
dialogue box will appear. In that section fill in min support 0.6 or 60%, confidance 1 or 100%,
max card itemsets 4 and lift 1 then click OK.
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Figure 10. Association Rule Results

After filling in the data in the previous form, the display in the picture above will
appear by the system. The association is based on the rules that have been given in the
previous stage, namely the minimum support of the itemset which is 0.6 or 60%, confidance 1
or 100% and [ift 1. On the display there are several parts, namely parameters consisting of
min support, confidance, max length and lift. Then the results are items and rules. In the rules
section is the overall result of the apriori algorithm process in the form of a table consisting
of number, antecedent, consequent, lift, support and confidance. These results will later be used
to determine product sales patterns at Warung Dini.

Conclusion
After going through various stages of the a priori algorithm in determining sales
patterns, the authors can draw the following conclusions:

1. The application of the Apriori algorithm in this study can help identify significant sales
patterns, which can be utilised for more effective business decision making.

2. From the results of the apriori algorithm process on sales data at Warung Dini, there
are 12 association rules, 5 combinations of 2 itemsets and 2 combinations of 3 itemsets
of product item sales patterns that meet the minimum support value of 60%, confidance
100% and [ift ratio 1.

3. The results of 5 combinations of 2 itemsets are Rice and Soy Sauce, Rice and Instant
Noodles, Salt and Soy Sauce, Salt and Instant Noodles, and Soy Sauce and Instant
Noodles. The results of 2 combinations of 3 itemsets are Rice, Soy Sauce and Instant
Noodles, and Salt, Soy Sauce and Instant Noodles.

4. The results of the combination of product items can be used by Warung Dini to
optimise marketing strategies, such as developing promotional packages or placing
products that are often purchased together in order to increase sales.

5. The a priori algorithm process performed by Tanagra 1.4 software has the same results
as the manual process that has been carried out.
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