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Abstract: The advancement of information technology has encouraged retail business owners
to utilize transaction data as a basis for business decision-making, particularly in determining
sales strategies and product recommendations. Shoe Store X possesses continuously growing
sales transaction data; however, this data has not yet been optimally utilized to identify
customer purchasing patterns. This study aims to design a product recommendation
information system using the Apriori algorithm applied to the sales transaction data of Shoe
Store X. The Apriori algorithm is used to discover patterns of relationships between products
based on support and confidence values, thereby generating association rules that reveal the
tendency of products to be purchased together. The research method employed includes the
collection of sales transaction data, analysis of system requirements, system design,
implementation of the Apriori algorithm, and testing of the recommendation results. The
system developed is expected to help the store provide product recommendations to customers,
formulate promotional strategies, arrange product placement, and improve sales effectiveness.
The result of this research is an information system capable of processing transaction data into
more targeted and user-friendly product recommendation information for store owners. With
this system, Shoe Store X can utilize historical sales data as a basis for more effective, efficient,
and data-driven decision-making.

Keywords: Information System, Product Recommendation, Apriori Algorithm, Transaction
Data, Sales, Shoe Store.

INTRODUCTION

The development of information technology has had a major influence on business
activities, particularly in the management of sales data in the retail sector. Every transaction
that occurs in a store generates data that can be used as a source of information to support
decision-making. Transaction data does not merely function as a sales record, but can also be
analyzed to identify customer purchasing patterns, frequently demanded products, and
combinations of products that are often purchased together. Information systems have become
an essential part of helping organizations transform data into information that is useful for
management (Laudon & Laudon, 2020). In the retail business, such as shoe stores, the need for
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information systems is becoming increasingly important as business competition intensifies.
Shoe stores are not only required to provide a wide range of products, but must also be able to
understand customer needs and habits. Sales transaction data can provide insight into the types
of shoes most frequently purchased, the brands in demand, the sizes most often sold, and
complementary products that have the potential to be recommended to customers. According
to Turban et al. (2018), the utilization of information technology in business can help
companies improve operational efficiency and support strategic decisions.

A problem that frequently occurs in small- and medium-scale stores is that sales
transaction data has not been utilized optimally. Sales data is generally used only to determine
the quantity of items sold and total revenue, without further analysis to identify customer
purchasing patterns. As a result, promotional strategies, product placement, and product
recommendations are still largely determined based on the store owner's estimation. In fact,
transaction data that is properly analyzed can produce more objective information that is
beneficial for business development (Han, Kamber, & Pei, 2012).

One approach to processing sales transaction data is to apply data mining techniques.
Data mining is a process for discovering patterns, relationships, or important information from
large collections of data. This technique can be used to help business owners understand
customer behavior based on stored historical data. According to Han et al. (2012), data mining
plays an important role in discovering new knowledge from data so that it can be used to
support decision-making. Within data mining, one of the methods widely used to analyze
customer purchasing patterns is association rule mining. This method aims to discover
relationships among items within a transaction. In the retail sector, this method is often used in
market basket analysis, namely the analysis of sets of products frequently purchased together
by customers. With this method, store owners can identify customer purchasing tendencies, for
example, customers who purchase sports shoes are also likely to purchase socks or shoe-care
products (Larose & Larose, 2015).

The Apriori algorithm is one of the most popular algorithms in association rule mining.
This algorithm is used to discover frequent itemsets, or sets of items that frequently appear in
transaction data. Agrawal and Srikant (1994) explained that the Apriori algorithm works by
searching for combinations of items that satisfy a minimum support value, and then forming
association rules based on the confidence value. Support is used to determine how frequently
a product combination appears across all transactions, while confidence is used to determine
the strength of the relationship between products. Applying the Apriori algorithm to a shoe
store's sales transaction data can help generate more accurate product recommendations. Such
recommendations can be used by store owners to offer additional products to customers based
on previous purchasing patterns. For example, if the data shows that customers who purchase
formal shoes frequently purchase shoe polish, the system can recommend shoe polish to
customers who purchase formal shoes. According to Kusrini and Luthfi (2009), association
rules can help uncover patterns of relationships among items, making them useful for
developing sales strategies.

A product recommendation information system offers a solution that combines
transaction-data management functions with Apriori algorithm analysis. This system not only
stores sales data but also processes that data into recommendation information that can be
utilized by store owners. With a product recommendation information system in place, the
analysis process is no longer performed manually but is computerized, making it faster, more
effective, and more accurate. Ricci, Rokach, and Shapira (2015) stated that recommender
systems can help users find relevant products or information based on specific data patterns.
For Shoe Store X, a product recommendation information system using the Apriori algorithm
is expected to help improve the effectiveness of its sales strategy. The results of the system's
analysis can be used to determine which products are suitable for joint promotion, to create
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bundling packages, to arrange product layout, and to manage stock based on customer
purchasing tendencies. Accordingly, this system can serve as a tool that helps store owners
make more focused and data-driven business decisions.

Based on the foregoing description, research entitled ‘“Product Recommendation
Information System Using the Apriori Algorithm on Sales Transaction Data of Shoe Store X’
is considered important to conduct. This study aims to design an information system capable
of processing sales transaction data into product recommendations through the application of
the Apriori algorithm. The system developed is expected to help Shoe Store X understand
customer purchasing patterns, improve service, support promotional strategies, and enhance
business competitiveness through the utilization of information technology.

METHOD

The research method used in this study is a descriptive method with a quantitative
approach. The descriptive method is used to describe the problems that occur in the sales
transaction data management process at Shoe Store X, particularly in the utilization of
transaction data to generate product recommendations. The quantitative approach is used
because this research processes sales transaction data in the form of product item data, which
is analyzed using the Apriori algorithm based on support and confidence values. The object of
this research is the sales transaction data of Shoe Store X. This transaction data is used to
identify customer purchasing patterns, particularly the relationships between products that are
frequently purchased together. The results of this analysis are then used as the basis for building
the product recommendation information system. This system is expected to help the store
owner determine promotional strategies, product placement, sales packages, and product
recommendations for customers.

The data collection techniques used in this study include observation, interviews,
documentation study, and literature review. Observation was conducted by examining the sales
transaction process and product data management running at Shoe Store X. Interviews were
conducted with the store owner or employees to obtain information regarding the obstacles
faced, system requirements, and the product recommendation process that has been carried out
so far. Documentation study was conducted by collecting sales transaction data, product lists,
product categories, and sales reports. Meanwhile, the literature review was conducted by
studying theories related to information systems, data mining, association rule mining, the
Apriori algorithm, and product recommendation systems. The research stages began with
problem identification, data collection, transaction data analysis, application of the Apriori
algorithm, system design, system implementation, system testing, and drawing conclusions. In
the problem-identification stage, the researcher analyzed the initial condition of transaction
data management at Shoe Store X, which had not yet been optimally utilized to generate
product recommendations. Subsequently, the collected transaction data was processed so that
it could be used in the Apriori algorithm computation process.

The process of applying the Apriori algorithm was carried out by forming itemsets from
the sales transaction data, determining the minimum support and minimum confidence values,
calculating the frequency of item occurrence, forming frequent itemsets, and generating
association rules. The support value is used to determine how frequently a product combination
appears across all transactions, while the confidence value is used to determine the strength of
the relationship between products. Association rules that satisfy the minimum support and
confidence values are then used as the basis for product recommendations. The result of the
Apriori algorithm analysis process is a set of association rules, for example, if a customer
purchases product A, the customer is likely to also purchase product B. This rule is
subsequently implemented within the product recommendation information system.
Accordingly, the system built not only functions to store transaction data but is also able to
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generate product recommendation information that can be used by the store owner in business
decision-making.

Information System Development Method

The information system development method used in this study is the Waterfall method.
The Waterfall method was chosen because it has systematic, structured, and sequential stages,
making it suitable for use in developing the product recommendation information system. The
stages of the Waterfall method consist of requirements analysis, system design, system
implementation, system testing, and system maintenance. The first stage is system
requirements analysis. In this stage, user and system requirements were identified based on the
results of observation and interviews. The system's functional requirements include product
data management, transaction data management, the Apriori algorithm computation process,
the display of support and confidence results, the formation of association rules, and the
presentation of product recommendations. The system's non-functional requirements include
ease of use, access security through login, data-processing speed, and structured data storage.

The second stage is system design. In this stage, the system process flow, database
design, and user interface design were carried out. The system design can be depicted using
the Unified Modeling Language (UML), such as use case diagrams, activity diagrams,
sequence diagrams, and class diagrams. The database design was created to store user data,
product data, transaction data, transaction details, itemset results, support values, confidence
values, and product recommendation results. The third stage is system implementation. In this
stage, the system design is translated into a web-based application. The system was developed
so that users can input product data, manage sales transactions, run the Apriori algorithm
computation process, and view product recommendation results. Implementation of the Apriori
algorithm was carried out by processing transaction data to generate frequent itemsets and
association rules based on the predetermined minimum support and confidence values.

The fourth stage is system testing. Testing was carried out to ensure that the system
operates in accordance with user requirements. The testing method used is black box testing,
namely testing that focuses on the system's functions without examining the structure of the
program code. Testing was performed on the login feature, product data management,
transaction data management, the Apriori computation process, the display of recommendation
results, and the analysis result reports. In addition, testing was also conducted by comparing
the system's computation results with manual calculations to ensure that the support,
confidence, and association-rule values generated were accurate. The final stage is system
maintenance. Maintenance is carried out after the system has been implemented so that it
continues to operate properly and can be further developed as needed. Maintenance may
include error correction, product data updates, security enhancement, development of reporting
features, and the addition of sales-data visualization features. With the Waterfall development
method, the process of building the product recommendation information system could be
carried out in a directed manner, resulting in a system that suits the needs of Shoe Store X.
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Figure 1. Waterfall Method

RESULTS AND DISCUSSION

The application of the Apriori algorithm in this study was used to discover patterns of
relationships between products based on the sales transaction data of Shoe Store X. The Apriori
algorithm works by searching for combinations of products that frequently appear together in
transactions, and then forming association rules based on support and confidence values. The
support value indicates the frequency of occurrence of a product combination across all
transactions, while the confidence value indicates the strength of the relationship between the
purchased product and the recommended product. The formulas used in the Apriori algorithm
computation are as follows.

Support Formula
Support(A) = (Number of transactions containing A / Total number of transactions) x 100%

Confidence Formula
Confidence(A — B) = (Number of transactions containing A and B / Number of transactions
containing A) x 100%

In this illustrative application, sales transaction data comprising 10 transactions was used.
The products analyzed consist of several product types commonly sold at shoe stores, namely
Sneakers, Sports Shoes, Formal Shoes, Socks, Shoe Polish, and Shoe Cleaner.

Table 1. Sales Transaction Data

Transaction Code Purchased Product Items
TO1 Sneakers, Socks, Shoe Cleaner
T02 Sports Shoes, Socks
TO3 Formal Shoes, Shoe Polish
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T04 Sneakers, Socks

TO5 Sports Shoes, Socks, Shoe Cleaner
T06 Formal Shoes, Shoe Polish, Socks
TO7 Sneakers, Shoe Cleaner

TOS8 Sports Shoes, Socks

T09 Sneakers, Socks, Shoe Cleaner
T10 Formal Shoes, Shoe Polish

In this study, the minimum support value was set at 30% and the minimum confidence
value at 60%. This means an item or item combination is considered to satisfy the criterion if
it appears in at least 30% of total transactions, and an association rule is considered strong if it

has a confidence value of at least 60%.

Formation of Itemset 1

The first stage is to calculate the number of occurrences of each product across all

transactions.
Table 2. Calculation of Itemset 1
Product Item Number of Occurrences Support
Sneakers 4 40%
Sports Shoes 3 30%
Formal Shoes 3 30%
Socks 7 70%
Shoe Polish 3 30%
Shoe Cleaner 4 40%

Based on the results of the Itemset 1 calculation, all items satisfy the minimum support
value of 30%. Therefore, all items can proceed to the stage of forming Itemset 2 combinations.

Formation of Itemset 2

The next stage is to form combinations of two products and calculate the support value

of each combination.

Table 3. Calculation of Itemset 2

Item Combination TP Support Remarks
Occurrences
Sneakers, Socks 3 30% Satisfied
Sneakers, Shoe Cleaner 3 30% Satisfied
Sports Shoes, Socks 3 30% Satisfied
Sports Shoes, Shoe Cleaner 1 10% Not satisfied
Formal Shoes, Shoe Polish 3 30% Satisfied
Formal Shoes, Socks 1 10% Not satisfied
Shoe Polish, Socks 1 10% Not satisfied
Socks, Shoe Cleaner 3 30% Satisfied

Based on the table above, the item combinations that satisfy the minimum support are:

1) Sneakers and Socks
2) Sneakers and Shoe Cleaner
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3) Sports Shoes and Socks
4) Formal Shoes and Shoe Polish
5) Socks and Shoe Cleaner

Item combinations that do not satisfy the minimum support are not used in the next stage
because their occurrence level remains low.

Formation of Itemset 3
The next stage is to form combinations of three products from the itemsets that satisfy
the criteria.

Table 4. Calculation of Itemset 3

Item Combination ONc lgﬁtﬁ;:; Support Remarks
Sneakers, Socks, Shoe Cleaner 2 20% Not satisfied
Sports Shoes, Socks, Shoe Cleaner 1 10% Not satisfied
Formal Shoes, Shoe Polish, Socks 1 10% Not satisfied

Based on the results of the Itemset 3 calculation, there is no three-product combination
that satisfies the minimum support of 30%. Therefore, the frequent-itemset formation process
stops at [temset 2.

Formation of Association Rules

After the frequent itemsets were obtained, the next stage is to form association rules.
Association rules are formed from item combinations that satisfy the minimum support.
Subsequently, the confidence value of each rule is calculated to determine the strength of the
relationship between products.

Table 5. Confidence Calculation of Association Rules

Confidence

Association Rule Calculation Confidence Remarks
qu ?:}f;\sl;egs is purchased, then Socks is 374 % 100% 75% Satisfied
;if;’lf::eg purchased, then Sneakers is 3/7%100% 42.86% Not satisfied
g SS:?}]::;: dls purchased, then Shoe Cleaner 374 % 100% 75% Satisfied
g Sllllfceh Sslzgner is purchased, then Sneakers 374 % 100% 750 Satisfied
;ifg)}?;idShoes is purchased, then Socks is 373 % 100% 100% Satisfied
;ifggél;ssells purchased, then Sports Shoes is 377 % 100% 42.86% Not satisfied
{,fo};‘;;“::ﬁ}r‘f;:sf dpu“’hased’ then Shoe 3/3 % 100% 100% Satisfied
Isili};‘s’fspgﬂfs purchased, then Formal 33« 100% 100% Satisfied
Lt;l f;(l:al:sse:is purchased, then Shoe Cleaner is 377 % 100% 42.86% Not satisfied
If Shoe Cleaner is purchased, then Socks is 374 % 100% 75% Satisfied

purchased
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Based on the confidence calculation results, the association rules that satisfy the
minimum confidence of 60% are as follows.

Table 6. Association Rules Satisfying the Criteria

No. Association Rule Support Confidence
1 If Sneakers is purchased, then Socks is recommended 30% 75%
2 If Sneakers is purchased, then Shoe Cleaner is recommended 30% 75%
3 If Shoe Cleaner is purchased, then Sneakers is recommended  30% 75%
4 If Sports Shoes is purchased, then Socks is recommended 30% 100%
5 gfoor;rrnnagnilé(ées is purchased, then Shoe Polish is 30% 100%
6 i Csolf;n I;Eg:l; is purchased, then Formal Shoes is 30% 100%
7 If Shoe Cleaner is purchased, then Socks is recommended 30% 75%

Interpretation of the Apriori Results

Based on the association-rule results, several customer purchasing patterns at Shoe Store
X were identified. The rules with the highest confidence value are the relationships between
Sports Shoes and Socks, Formal Shoes and Shoe Polish, and Shoe Polish and Formal Shoes,
each with a confidence value of 100%. This indicates that every customer who purchased
Sports Shoes in the transaction data also purchased Socks. In addition, customers who
purchased Formal Shoes tended to purchase Shoe Polish. The association rule “If Formal Shoes
is purchased, then Shoe Polish is recommended” has a support value of 30% and a confidence
value of 100%. This means the combination of Formal Shoes and Shoe Polish appears in 30%
of all transactions, and every transaction containing Formal Shoes is always accompanied by
the purchase of Shoe Polish. Therefore, Shoe Polish can serve as the primary recommendation
when a customer purchases Formal Shoes.

The rule “If Sports Shoes is purchased, then Socks is recommended” also has a
confidence value of 100%. This indicates that Socks are a highly suitable complementary
product to recommend to customers who purchase Sports Shoes. The store owner can leverage
this pattern to create promotional packages or bundling strategies between Sports Shoes and
Socks.

In addition, the rules “If Sneakers is purchased, then Socks is recommended” and “If
Sneakers is purchased, then Shoe Cleaner is recommended” have a confidence value of 75%.
This means customers who purchase Sneakers have a fairly high tendency to also purchase
Socks or Shoe Cleaner. This result can be used as a basis for a cross-selling strategy to increase
the value of sales transactions.

Application of the Apriori Algorithm in the Information System

The application of the Apriori algorithm in the product recommendation information
system is carried out through several processes. First, the user inputs sales transaction data into
the system. Transaction data consists of the transaction code, transaction date, and the list of
products purchased by the customer. Second, the system groups products based on the
transaction code to form transaction data ready for processing. Third, the system performs
itemset calculations by counting the number of occurrences of each product and product
combination. Fourth, the system compares the support value of each itemset with the
predetermined minimum support value. Itemsets that satisfy the minimum support value are
processed further, whereas itemsets that do not satisfy the minimum support value are
eliminated.
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Fifth, the system forms association rules from the frequent itemsets obtained. The
confidence value of each association rule is then calculated. Rules that satisfy the minimum
confidence value are displayed as product recommendation results. Sixth, the system displays
the final results in the form of a list of product recommendations, support values, and
confidence values. With the application of the Apriori algorithm in the information system, the
process of analyzing customer purchasing patterns can be performed automatically. Store
owners no longer need to perform manual calculations, as the system is able to process
transaction data and generate product recommendations based on the patterns discovered.

Example of Product Recommendation Results in the System
Based on the results of the Apriori algorithm computation, the system can display product
recommendations as follows.

Table 7. Example of Product Recommendation Results

Purchased Product Recommended Product Confidence
Sports Shoes Socks 100%
Formal Shoes Shoe Polish 100%
Shoe Polish Formal Shoes 100%
Sneakers Socks 75%
Sneakers Shoe Cleaner 75%
Shoe Cleaner Sneakers 75%
Shoe Cleaner Socks 75%

These recommendation results can be used by the owner of Shoe Store X to support the
sales process. For example, when a customer purchases Sports Shoes, the system will display
a recommendation for Socks because it has a confidence value of 100%. When a customer
purchases Formal Shoes, the system will recommend Shoe Polish because it has a very strong
purchasing relationship. In this way, the system can help increase the opportunity for selling
complementary products.

LOGIN ADMIN

Figure 2. Login Page

The product management page illustrates the system's core feature for managing product
data at Shoe Store X. On this page, users can view the list of available shoe products, such as
sneakers, running shoes, futsal shoes, casual shoes, formal shoes, and sandals. Each product is
displayed together with its name, image, weight, price, discount, stock, date added, and action
buttons for editing or deleting product data.

This page serves as the central hub for managing master product data. The product data
stored on this page is subsequently used in the sales-transaction process and in product-
recommendation analysis. With the product management page, the store owner or admin can
update product information more quickly and in a more structured manner. This helps reduce
product-recording errors and facilitates the process of searching for product data.
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Figure 4. Apriori Process Display

The Apriori process page illustrates the feature used to run the analysis process on sales
transaction data. On this page, users can specify the transaction date range to be analyzed,
namely the period from January 2026 to February 2026. In addition, users can also set the
minimum support and minimum confidence values as thresholds for forming association rules.
This page is an important part of the recommendation system because the process of
discovering customer purchasing patterns is carried out at this stage. Transaction data within a
given period will be processed using the Apriori algorithm to find combinations of shoe
products frequently purchased together. The minimum support value is used to filter frequently
occurring product combinations, while the minimum confidence value is used to measure the
strength of the relationship between products.

With this feature, users can adjust the analysis parameters as needed. For example, to
generate more selective association rules, users can raise the minimum support and confidence
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values. Conversely, to obtain a larger number of product-relationship patterns, users can lower
these parameter values.
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Figure 5. Apriori Results Display

The Apriori results page displays the list of analysis runs that the system has performed.
This page contains information such as the process ID, start date, end date, minimum support
value, minimum confidence value, process status, and an action button for viewing the analysis
details. The data displayed on this page shows that the system stores the history of Apriori runs
that have previously been executed. This feature is useful for users because analysis results can
be reviewed again without having to repeat the computation. In addition, the active/inactive
status indicates which analysis result is currently being used as the basis for the system's
product recommendations. The Apriori results page also makes it easier for the admin to
compare analysis results across different periods. For example, the analysis results for January
2026 can be compared with those for February 2026 to determine whether customer purchasing
patterns have changed. Accordingly, the system functions not only as a computation tool but
also as a medium for documenting sales-analysis results.
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3 a. Kaos Kaki Specs => Sepatu Futsal Specs Accelerator 8,00 66,67 2,67 Korelasi Positif
s Proses Apriori
5. Sepatu Casual Adidas Advantage = Semir Sepatu 6,00 60,00 1,71 Korelasi Positif
4 Rule Asosiasi
6. Semir Sepatu = Sepatu Casual Adidas Advantage 6,67 66,67 1,90 Korelasi Positif
Laporan 7 Sepatu Bola Nike Phantom GT = Kaos Kaki Nike Performance 571 57,14 1,90 Korelasi Positif
o8 Laporan Penjualan 8. Sepatu Basket Nike LeBron Witness = Kaos Kaki Nike Performance 5,00 50,00 2,00 Korelasi Positif
9. Kaos Kaki Nike Performance => Sepatu Basket Nike LeBron Witness 6,00 60,00 2,00 Korelasi Positif
[® Laporan Rule Asosiasi
10 Sepatu Training Puma Enzo = Kaos Kaki Puma 6,00 60,00 1,7 Korelasi Positif
1 Kaos Kaki Puma = Sepatu Training Puma Enzo 6,00 60,00 1,80 Korelasi Positif
12, Sepatu Running Asics Gel-Excite = Sepatu Training Reebok Nano X 7,50 75,00 3,00 Korelasi Positif

© Keterangan:
X=>Y  :Jika pelanggan membeli produk X, maka berpotensi membeli produk Y.

Figure 6. Detailed Apriori Results Display

Mu Toko SepatuX =

£ Dashboard A Home / Rule Asosiasi

<5 RULE ASOSIASI

DATA MASTER
H» Produk Sepatu Min Support ;3% Start Date : 01 Januari 2026
©  Kategori Min Confidence : 50% End Date : 28 Februari 2026
TRANSAKS!
NO X => Y (IF => THEN) SUPPORT (%) CONFIDENCE (%) LIFT RATIO KORELASI RULE
Transaksi Penjual
W Transaksi Penjualan 1. Spalding NBA Gold => Bola Kaki Mikasa 6,00 60,00 2,40 Korelasi Positif
i Detail Transaksi 14, Bola Kaki Mikasa => Spalding NBA Gold 6,00 60,00 2,40 Korelasi Positif
ANALISIS 15. Sepatu Bola Kaki Adidas Predator Freak.3 L FG Red Cblack => Prodigy Jersey Ortuseight 8,00 80,00 2,67 Korelasi Positif
@5 Proses Apriori 16. Prodigy Jersey Ortuseight => Sepatu Bola Kaki Adidas Predator Freak.3 L FG Red Cblack 6,67 66,67 2,67 Korelasi Positif
& Rule Asosiasi 17 Baju Jersey Srivdjaya FC Home => Celana Training Jogger Ortuseight 5,00 50,00 1,43 Korelasi Positif
18. Helios Mid FB Socks Putih => Celana Training Jogger Ortuseight 5,00 50,00 1,43 Korelasi Positif
LAPORAN
19. Bola Futsal Ortuseight Lighting FS Ball Biru => Celana Badminton Yonex 6,00 60,00 2,00 Korelasi Positif
ola Laporan Penjualan
20. Celana Badminton Yonex => Bola Futsal Ortuseight Lighting FS Ball Biru 5,00 50,00 2,00 Korelasi Positif
[® Laporan Rule Asosiasi
21 Celana Badminton Yonex => Celana Training Jogger Ortuseight 5,00 50,00 1,43 Korelasi Positif
22 Polaris RN Socks => Celana Badminton Yonex 10,00 100,00 3,33 Korelasi Positif
23. Celana Badminton Yonex => Polaris RN Socks 6,67 66,67 333 Korelasi Positif

© Keterangan
X=>Y Jika pelanggan membeli produk X, maka berpotensi membeli produk Y.

Figure 7. Continued Detailed Apriori Results Display

The association-rule page shows the final output of the Apriori algorithm process. On
this page, association rules are displayed in the form of an X = Y relationship, meaning that if
a customer purchases product X, the customer has a likelihood of also purchasing product Y.
In addition, the table also displays the support value, confidence value, lift ratio, and rule
correlation.

The confidence value indicates the degree of certainty regarding the relationship between
products. The higher the confidence value, the stronger the likelihood that product Y will be
purchased when product X is purchased. The lift-ratio value is used to measure the strength of
the association between products. When the lift-ratio value is greater than 1, the relationship
between products can be said to have a positive correlation. In the figure, all rules are labeled
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“Positive Correlation,” meaning that the products in question have a mutually supportive
purchasing relationship.

The example association rules displayed represent the relationship between shoe
products and supporting products such as socks, shoe polish, or other sports products. These
results show that the system successfully identified customer purchasing patterns based on
transaction data. This information can be used by the owner of Shoe Store X to develop
promotional strategies, bundling packages, product recommendations, and stock management.

8. TOKO SEPATU X Logout  Keranjang Saya ¥t ( “
KATEGORI PRODUK
No Foto Nama Produk Berat (Kg) Qty Harga Sub Total Hapus
& Sepatu Pria (28)
& Sepatu Wanita (24) 1 Celana Training Jogger Ortuseight 0.80 1 < Rp249.000 Rp249.000 n
Warna: Hitam | Ukuran: L
& Sepatu Anak (12)
™ Sneakers (32)
@  Sepatu Olahraga (25) Total : Rp249.000
4 Sepatu Formal (18)
% Sandal | (20) < Lanjutkan Belanja @ Selesai Belanja

R Aksesoris Sepatu (15)

*) Total harga di atas belum termasuk ongkos kirim yang akan dihitung saat Selesai Belanja

Pembeli Celana Training Jogger Ortuseight juga membeli produk berikut :

A |
& &

Sepatu Lari Ortuseight Kaos Kaki Ortuseight Kaos Olahraga Ortuseight Tas Ransel Ortuseight
Hyper Sonic 1.4 Performance Basic Tee Daily Backpack
Rp 499.000 Rp 29.000 Rp 129.000 Rp 199.000
e | e T e
100% Original Pengiriman Cepat S BisaRetur Q Customer Service
@ Produk Original Bergarans: @ Pengiriman ke seluruh Indonesia QL7  Retur mudah dan cepat Siap membantu Anda

Figure 8. Apriori Recommendation Display

The shopping-cart page illustrates the application of the Apriori algorithm results on the
customer side. On this page, a customer who adds a product to the cart will receive
recommendations for other relevant products. For example, when a customer purchases a
particular product, the system displays a recommendation section with the phrase “Customers
who bought this item also bought the following products.”

This recommendation feature is the result of applying the association rules obtained from
the Apriori process. The recommended products are those that have a purchasing relationship
with the main product based on previous transaction data. For example, a customer who
purchases a sports shoe or sports trousers may be recommended complementary products such
as socks, sports shoes, sports shirts, or sports bags.

This display demonstrates that the system is not only used by the admin for data analysis
but can also provide direct benefits to customers. Product recommendations can help customers
find complementary products that suit their needs. For the store owner, this feature can increase
opportunities for additional sales through a cross-selling strategy.

CONCLUSION AND RECOMMENDATIONS
Conclusion

Based on the results of the research conducted, the product recommendation information
system using the Apriori algorithm on the sales transaction data of Shoe Store X can help
transform transaction data into more useful information. Sales data that was previously used
only as an archive or transaction record can now be analyzed to identify customer purchasing
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patterns, particularly the relationships between products frequently purchased together. The
application of the Apriori algorithm within the system is able to generate association rules
based on support, confidence, and lift-ratio values. These association rules are used as the basis
for providing product recommendations to customers. With a rule such as “if a customer
purchases product X, the customer is likely to purchase product Y,” the system can provide
more accurate, transaction-data-based product recommendations.

The system built has several core features, namely product data management, sales
transaction management, the Apriori computation process, the display of Apriori results,
association rules, and product recommendations on the shopping-cart page. These features
demonstrate that the system functions not only as a data-recording medium but also as an
analytical tool to support business decision-making. The product recommendation results
displayed can help Shoe Store X improve its sales strategy, such as offering complementary
products, creating bundling packages, arranging promotions, and implementing cross-selling
strategies. In addition, the system can also help the store owner understand customer
purchasing tendencies, so that decisions related to stock and marketing can be made more
effectively.

Accordingly, the product recommendation information system using the Apriori
algorithm is considered to be a viable solution for Shoe Store X in making more optimal use
of its sales transaction data. This system is able to support the store's business processes,
improve customer service, and help the store owner make data-driven decisions.

Recommendations

Based on the results of the research conducted, several recommendations can be offered
for the further development of the system. First, the system should be developed using a larger
volume of transaction data and a longer time period so that the resulting association rules
become more accurate and representative of customer purchasing patterns. Second, the system
could be enhanced with data-visualization features such as best-selling product charts, monthly
transaction charts, and a sales dashboard. This feature would help the store owner read the
analysis results more easily and quickly, enabling better decision-making.

Third, the product recommendation system could be developed for integration with a
point-of-sale system or an online store. With such integration, the process of capturing
transaction data could be carried out automatically without the need for manual data entry,
making the system more efficient and practical to use. Fourth, future research could compare
the Apriori algorithm with other algorithms such as FP-Growth or Eclat to determine the most
effective method for generating product recommendations. This comparison is important so
that the system can be developed using a faster algorithm suited to large volumes of transaction
data. Fifth, the product recommendation feature could be made more dynamic by displaying
recommendations in real time as customers select products. In this way, the system would not
only benefit the admin but could also enhance the customer shopping experience and increase
the potential for sales growth.
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