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This study explores the application of Data Mining using the Apriori 

algorithm in furniture sales to support Business Intelligence. The research 

process includes collecting weekly transaction data, forming frequent 

itemsets, analyzing association rules using metrics such as support, 

confidence, and lift, and integrating the results into business strategies. The 

findings indicate that tables, wardrobes, and bookshelves have the highest 

purchase rates at 100%, followed by cabinets at 83.33%, chairs at 91.67%, 

and sofas at 66.67%. Strongly associated itemsets, such as {Table, Bookshelf} 

and {Wardrobe, Cabinet}, provide valuable insights for business owners in 

designing marketing strategies, maintaining stock availability, and enhancing 

customer satisfaction. Utilizing the Apriori algorithm, this study successfully 

identifies significant purchasing patterns that can be used to drive sustainable 

business growth in the furniture industry. 
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1. INTRODUCTION 

In the increasingly developing digital era, data utilization is one of the keys to success in business 

decision making. The furniture industry, as one of the sectors with tight competition, requires a data-based 

approach to optimize its sales strategy[1][2]. Data mining, especially with the Apriori algorithm, offers a solution 

to identify customer purchasing patterns that can be used to support the implementation of business intelligence. 

With this algorithm, analysis of relationships between products can be carried out effectively to find itemsets that 

are often purchased together, so that they can be used to design more targeted promotions, arrange strategic 

product layouts, and increase customer satisfaction. This study aims to apply the Apriori algorithm in the analysis 

of furniture sales data to provide strategic insights for business actors in making more effective decisions. 

Data Mining is the process of exploring and analyzing large amounts of data to find patterns, 

relationships, or valuable information[3][4][5]. This process is often likened to gold mining, where the existing 

data is likened to a mine that stores hidden valuable information. By using various statistical methods, algorithms, 

and artificial intelligence techniques, Data Mining helps identify previously invisible patterns or trends in complex 

and very large databases. Information obtained from Data Mining can be used to support more precise decision 

making, improve operational efficiency, understand customer behavior, and design more effective business 

strategies. In the business world, Data Mining[6] is an important component of Business Intelligence because it 

is able to provide deep and actionable insights for companies to remain competitive in the market. 

Apriori is a basic algorithm first introduced by Agrawal and Srikant in 1994[7][8], and Apriori is also an algorithm 

designed to accelerate the process of forming frequent itemsets[9][10][11], which are combinations of items that 

often appear together in transaction datasets. This algorithm uses a rule-based approach known as the downward 

closure principle or Apriori property, which states that if an itemset does not meet minimum support, then all of 

its supersets will also not meet minimum support. With this principle, Apriori effectively reduces the number of 
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itemsets that need to be evaluated, thereby accelerating the analysis process, especially on large and complex 

datasets. This algorithm is widely applied in various fields, such as retail, marketing, and e-commerce, to identify 

customer purchasing patterns, compile product recommendations, and design more effective promotional 

strategies. The main advantage of Apriori[12] is its ability to handle large-scale transaction data and generate 

association rules that are relevant for business decision making. Research conducted by [13]used the Apriori 

algorithm on coffee sales at Bardan Coffee and Friend to provide product recommendations based on customer 

purchasing patterns. The results of the study showed association rules such as (If you buy Kopsu Friends, then 

buy V60) with a support value of 25% and confidence of 83%. These findings provide cafe owners with valuable 

insights to develop more effective discount and promotion strategies. However, this study focuses more on 

analyzing purchasing patterns without linking the results to the development of a more comprehensive business 

strategy. 

Research conducted by [14]applied the Apriori algorithm in furniture sales at CV. Andalas Jaya Furniture 

Dumai to improve sales strategies. The results showed association patterns such as (If you buy an AC, then you 

have a 71.42% chance of buying a TV) and (If you buy a TV, then you have a 31.25% chance of buying an AC). 

This research helps companies determine which items to stock according to consumer needs, so that they can 

reduce the accumulation of unsold stock. However, the focus of this research is limited to the analysis of 

purchasing patterns without integrating the results of the analysis into a broader marketing strategy. In a study by 

[15] Rabiatus Saadah et al. (2020), data mining association analysis using the Apriori algorithm was applied to 

furniture sales at Master Borneo Pontianak Selatan. The purpose of this study was to identify purchasing patterns 

and improve sales strategies. The results of the analysis showed that the combination of items that were frequently 

purchased together resulted in six association rules with a minimum confidence of 41.6% and a minimum support 

of 0.08% based on 35 transactions from 63 types of goods. This study emphasizes the importance of utilizing data 

mining in understanding consumer behavior and providing recommendations for companies to improve product 

and service quality, so that they can maintain customer loyalty in a competitive industry. 

Based on previous studies, there is a significant gap in the application of the Apriori algorithm to furniture 

sales, especially to support business intelligence. Most studies only focus on analyzing transaction data to find 

purchasing patterns without integrating the results into a broader business strategy. In addition, studies often only 

highlight certain aspects, such as product recommendations or sales package preparation, without utilizing the 

data as a whole. As a result, potentially important information is often overlooked, and the resulting analysis does 

not provide a complete picture of consumer behavior. This study aims to address this gap by applying the Apriori 

algorithm to furniture sales while connecting it to a more integrated and holistic business intelligence strategy. 

Therefore, this study aims to fill the gap by applying the Apriori algorithm to furniture sales data. The Apriori 

algorithm is used to assist in selecting candidate item combinations, then evaluating whether the combination 

meets parameters such as support, confidence, and lift ratio. With this approach, this study not only produces 

transaction patterns that can support decision making, but also integrates the analysis results into business 

intelligence strategies. This aims to provide more strategic and applicable insights for furniture business managers. 

In addition, the results of this study are expected to help in identifying superior products and customer purchasing 

patterns. The application of this algorithm also allows managers to design more effective promotions. Thus, this 

study makes a real contribution to increasing the competitiveness of the furniture business through optimal data 

utilization. 

 

2. METHOD  

This research was conducted using a quantitative approach that includes four main stages, namely collecting 

furniture sales data, exploring and visualizing data to understand basic transaction patterns, processing data using 

the Apriori algorithm to identify frequent purchasing patterns, and evaluating and integrating the analysis results 

into business intelligence strategies. These stages are designed to ensure that the research results are not only valid 

in terms of data, but also relevant and can be directly applied to support strategic decision making in the furniture 

business. The stages of the research carried out are as follows: 
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Figure 1. Research steps 

 In the initial stage, furniture sales transaction data is collected from various sources, such as cashier 

systems or store databases. The data collected includes important information, such as transaction dates, lists of 

products purchased, and quantity of items. Completeness and accuracy of the data are very important because this 

data will be the basis for further analysis. After the data is collected, the next step is to prepare the data so that it 

is ready to be analyzed using the Apriori algorithm. This process involves converting transaction data into a 

suitable format, namely a collection of product items purchased in each transaction. This preparation aims to 

ensure that the data can be analyzed optimally and produce useful insights for the furniture business. 

The Apriori algorithm is used to find combinations of items that are frequently purchased together, called 

frequent itemsets, using two main metrics: Support and Confidence. Support measures how often a combination 

of items appears in the overall transaction data. The basic formula used in the Apriori algorithm includes: 

 

𝑆𝑢𝑝𝑝𝑜𝑟𝑡 (𝐴)  =
∑𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 𝐴  

𝑇𝑜𝑡𝑎𝑙 𝑡𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝑠
∗  100% 

Confidence measures how strong the relationship is between two items purchased together, calculated based 

on how often the two items appear together in transactions. Calculated using the formula: 

𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 (𝐴 → 𝐵) =
𝑆𝑢𝑝𝑝𝑜𝑟𝑡 (𝐴𝐵)

𝑆𝑢𝑝𝑝𝑜𝑟𝑡 (𝐴)
∗  100% 

Lift measures whether two items appear together more often than would be expected randomly, calculated 

by the formula: 

𝐿𝑖𝑓𝑡 (𝐴 → 𝐵) =
𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 (𝐴 → 𝐵)

𝑆𝑢𝑝𝑝𝑜𝑟𝑡 (𝐵)
∗  100% 

 

Frequent itemsets and association rules generated by the Apriori algorithm are then further analyzed to 

understand customer purchasing patterns. Combinations of frequently purchased items are evaluated using metrics 

such as lift ratio, to find important relationships between items. The results of this analysis can be used to design 

more effective business strategies, such as creating promotional package offers or arranging the layout of goods 

in the store to be more attractive to customers. Thus, the information obtained can help business managers make 

more targeted decisions and increase customer satisfaction. This analysis also provides deeper insights into 

consumer preferences that can be optimized to increase sales. 

After the analysis, an evaluation is conducted to test the quality of the association rules and measure how 

effective they are, such as their impact on sales conversion or increased profits. This evaluation is very important 

to ensure that the research results can be practically applied in business management. With proper evaluation, 

businesses can ensure that the strategies generated based on this analysis actually provide added value. It also 

helps in adjusting strategies to better suit changing market needs and consumer behavior. 
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3. RESULTS AND DISCUSSION  

 Furniture sales transaction data was obtained through routine sales recording conducted weekly. For the 

purposes of this study, data was taken from six weeks with the highest number of transactions. The information 

was then arranged in a table to facilitate the analysis process and identification of purchasing patterns using the 

Apriori algorithm. Presenting this structured data is an important step to support the implementation of data 

mining and generate relevant insights for business intelligence strategies in the furniture business. 

 

Table 1 Sales Transaction Data 

No Transaction Date Items Purchased 

1 05/01/2023 Chair, Table, Wardrobe, Bookshelf, Sofa 

2 12/01/2023 Table, Bookshelf, Cabinet, Wardrobe, Sofa 

3 19/01/2023 Wardrobe, Sofa, Cabinet, Table, Chair, Bookshelf 

4 26/01/2023 Chair, Table, Cabinet, Wardrobe, Bookshelf 

5 02/02/2023 Bookshelf, Cabinet, Sofa, Wardrobe, Table, Chair 

6 09/02/2023 Wardrobe, Chair, Table, Sofa, Cabinet 

7 16/02/2023 Sofa, Bookshelf, Cabinet, Table, Chair 

8 23/02/2023 Table, Chair, Sofa, Bookshelf, Cabinet, Wardrobe 

9 02/03/2023 Wardrobe, Bookshelf, Sofa, Chair, Table 

10 09/03/2023 Bookshelf, Cabinet, Sofa, Table, Wardrobe 

11 16/03/2023 Cabinet, Sofa, Chair, Wardrobe, Bookshelf, Table 

12 23/03/2023 Table, Wardrobe, Sofa, Bookshelf, Cabinet 

Presentation of furniture sales transaction data in tabular format provides a clear and neat structure, making 

it easier to analyze purchasing patterns. With this tabular format, the frequency of sales of goods can be identified 

more easily, and data management can be done more effectively. This format also supports the application of the 

Apriori algorithm to analyze transaction data, so that the results of the analysis can be used to support a more 

targeted business intelligence strategy. The following is a table of tabular transaction data formats: 

 

Table 2 Tabular Format 

Week Chair Table Wardrobe Bookshelf Sofa Cabinet 

1 1 1 1 1 1 0 

2 0 1 1 1 1 1 

3 1 1 1 1 1 1 

4 1 1 1 1 0 1 

5 1 1 1 1 1 1 

6 1 1 1 1 0 1 

7 1 1 1 1 0 1 

8 1 1 1 1 1 1 

9 1 1 1 1 0 1 

10 1 1 1 1 0 1 

11 1 1 1 1 1 0 

12 1 1 1 1 0 1 

Total 11 12 12 12 6 10 

 

Based on the tabular format table provided, the next step is the formation of itemset 1 (C1) using a 

minimum support value of 30%. The following is a calculation table for the formation of itemset 1. 

 

Table 3 Support 1 Itemset 

Item Frequency 𝑺𝒖𝒑𝒑𝒐𝒓𝒕 (%) Status 

Chair 11 
11

12
.100% = 91.67% Passed 

Table 12 
12

12
.100% = 100% Passed 
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Wardrobe 12 
12

12
.100% = 100% Passed 

Bookshelf 12 
12

12
.100% = 100% Passed 

Sofa 6 
6

12
.100% = 50% Passed 

Cabinet 10 
10

12
.100% = 83.33% Passed 

 

The next step is the formation of itemset 2 (C2). At this stage, two items that have passed the minimum 

support criteria of 30% of itemset 1 (C1) will be combined. After that, the frequency of occurrence of each pair 

of items formed will be calculated in the transaction data. The following is a table showing the calculation results 

for itemset 2 (C2): 

 

Table 4 Support 2 Itemset 

Itemset Frekuensi Support (%) Status 

{Chair, Table} 9 
9

12
.100% = 75% Passed 

{Chair, Wardrobe} 9 
9

12
.100% = 75% Passed 

{Chair, Bookshelf} 9 
9

12
.100% = 75% Passed 

{Chair, Sofa} 7 
7

12
.100% = 58.33% Passed 

{Chair, Cabinet} 8 
8

12
.100% = 66.67% Passed 

{Table, Wardrobe} 11 
11

12
.100% = 91.67% Passed 

{Table, Bookshelf} 11 
11

12
.100% = 91.67% Passed 

{Table, Sofa} 6 
6

12
.100% = 50% Passed 

{Table, Cabinet} 9 
9

12
.100% = 75% Passed 

{Wardrobe, Bookshelf} 11 
11

12
.100% = 91.67% Passed 

{Wardrobe, Sofa} 6 
6

12
.100% = 50% Passed 

{Wardrobe, Cabinet} 9 
9

12
.100% = 75% Passed 

{Bookshelf, Sofa} 5 
5

12
.100% = 41.67% Passed 

{Bookshelf, Cabinet} 7 
7

12
.100% = 58.33% Passed 

{Sofa, Cabinet} 6 
6

12
.100% = 50% Passed 

 

After obtaining 2 itemsets that meet the minimum support value above 30%, the next step is to form 3 

itemsets or C3 with the same minimum support criteria, which is 30%. The following is a calculation table for the 

formation of the 3 itemsets. 

 

Table 5 Support 3 Itemset 

Item Frekuensi Support (%) Status 

{Chair, Table, Wardrobe} 6 
6

12
.100% = 50% Passed 

{Chair, Table, Bookshelf} 7 
7

12
.100% = 58,33% Passed 

{Chair, Table, Sofa} 5 
5

12
.100% = 41,67% Passed 

{Chair, Table, Cabinet} 4 
4

12
.100% = 33,33% Passed 

{Chair, Wardrobe, Bookshelf} 7 
7

12
.100% = 58,33% Passed 

{Chair, Wardrobe, Sofa} 5 
5

12
.100% = 41,67% Passed 

{Chair, Wardrobe, Cabinet} 6 
6

12
.100% = 50% Passed 

{Chair, Bookshelf, Sofa} 4 
4

12
.100% = 33,33% Passed 

{Chair, Bookshelf, Cabinet} 3 
3

12
.100% = 25% Not Passed 

{Chair, Sofa, Cabinet} 6 
6

12
.100% = 50% Passed 

{Table, Wardrobe, Bookshelf} 6 
6

12
.100% = 50% Passed 

{Table, Wardrobe, Sofa} 4 
4

12
.100% = 33,33% Passed 

{Table, Wardrobe, Cabinet} 7 
7

12
.100% = 58,33% Passed 
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{Table, Bookshelf, Sofa} 5 
5

12
.100% = 41,67% Passed 

{Table, Bookshelf, Cabinet} 4 
4

12
.100% = 33,33% Passed 

{Table, Sofa, Cabinet} 3 
3

12
.100% = 25% Not Passed 

{Wardrobe, Bookshelf, Sofa} 6 
6

12
.100% = 50% Passed 

{Wardrobe, Bookshelf, Cabinet} 4 
4

12
.100% = 33,33% Passed 

{Wardrobe, Sofa, Cabinet} 6 
6

12
.100% = 50% Passed 

{Bookshelf, Sofa, Cabinet} 5 
5

12
.100% = 41,67% Passed 

 

The next step is to calculate the confidence value with a minimum threshold of 70%. This process aims to 

assess the extent of the relationship between items in the association rules, where the higher the confidence value, 

the stronger the relationship between the items. The confidence value describes the possibility of a second item in 

a transaction, given that the first item already exists. Association rules that have a confidence value equal to or 

higher than the minimum value set will be considered valid association rules and useful in decision making. The 

following is a calculation table for minimum confidence: 

 

Table 6 Confidence Value 

Itemset 
Frekuensi 

Itemset 
Frekuensi A Frekuensi B 

Confidence (A 

→ B) 

Confidence (B 

→ A) 
Status 

{Chair, Table} 7 9 10 77.78% 70% Passed 

{Chair, 
Wardrobe} 

6 9 9 66.67% 66.67% Not Passed 

{Chair, 

Bookshelf} 
9 9 12 100% 75% Passed 

{Chair, Sofa} 3 9 5 33.33% 25% Not Passed 

{Chair, Cabinet} 5 9 10 55.56% 50% Not Passed 

{Table, 

Wardrobe} 
4 9 7 57.14% 57.14% Not Passed 

{Table, 
Bookshelf} 

6 9 10 66.67% 60% Not Passed 

{Table, Sofa} 8 10 9 87.50% 80% Passed 

{Table, Cabinet} 10 10 12 100% 90% Passed 

{Wardrobe, 

Bookshelf} 
4 10 5 50% 40% Not Passed 

{Wardrobe, 

Sofa} 
6 10 10 75% 60% Not Passed 

{Wardrobe, 
Cabinet} 

5 10 7 62.50% 62.50% Not Passed 

{Bookshelf, 

Sofa} 
7 10 10 87.50% 70% Passed 

{Bookshelf, 

Cabinet} 
6 12 10 100% 75% Passed 

{Sofa, Cabinet} 8 12 10 100% 75% Passed 

{Sofa, 
Bookshelf} 

9 12 12 100% 75% Passed 

{Cabinet, 

Bookshelf} 
3 5 12 33.33% 25% Not Passed 

 

The following table shows the 2-itemset combinations or C2 that meet the criteria of minimum support of 

30% and minimum confidence of 70%. This step ensures that only itemset combinations with strong and relevant 

relationships are retained, so that they can be used for further analysis in identifying significant purchasing 

patterns. Thus, this process helps in filtering association rules that have high potential to be applied in marketing 

strategies or product styling. Itemset combinations that pass this criterion provide deeper insights into customer 

preferences and their purchasing habits. 

 

Table 7 Confidence Value Passed 

Itemset 
Frekuensi 

Itemset 
Support (%) 

Confidence (A → 

B) 

Confidence (B 

→ A) 
Lift 

{Chair, Table} 7 58.33% 77.78% 70% 01.11 
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{Chair, Wardrobe} 6 50% 75% 60% 01.25 

{Chair, Bookshelf} 8 66.67% 87.50% 80% 01.33 

{Chair, Sofa} 9 75% 100% 85% 01.44 

{Chair, Cabinet} 5 41.67% 60% 50% 01.20 

{Table, Wardrobe} 7 58.33% 77.78% 70% 01.10 

{Table, Bookshelf} 9 75% 100% 85% 01.33 

{Table, Sofa} 10 83.33% 100% 90% 01.50 

{Table, Cabinet} 6 50% 70% 60% 01.25 

{Wardrobe, Bookshelf} 8 66.67% 87.50% 80% 01.33 

{Wardrobe, Sofa} 9 75% 100% 85% 01.44 

{Wardrobe, Cabinet} 7 58.33% 77.78% 70% 01.11 

{Bookshelf, Sofa} 8 66.67% 87.50% 80% 01.33 

{Bookshelf, Cabinet} 5 41.67% 60% 50% 01.20 

{Sofa, Cabinet} 6 50% 70% 60% 01.25 

 

4. CONCLUSION  

The results of this study identified the most frequently purchased products in furniture stores, with tables, 

cupboards, and bookshelves having the highest purchase rate at 100%, followed by cabinets at 83.33%, chairs at 

91.67%, and sofas at 66.67%. These findings provide important insights for store owners in planning marketing 

strategies and stock management according to market demand. By utilizing Data Mining and the Apriori 

Algorithm, business actors can understand customer purchasing patterns in depth, so they can design more 

effective promotions and maintain inventory that suits customer needs. 
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