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Abstract: After the covid-19 pandemic outbreak and the high uncertainty
index during the covid-19 pandemic. The business world is experiencing a
huge impact in addition to the sluggish interest of buyers is also limited in its
movement. On this occasion, the researcher intends to provide an overview
that can help business people, especially in purchasing goods that are useful
for filling the stock of goods in the warehouse. To get maximum results and
minimum error rate. Researchers use the Apriori Algorithm in analyzing
stock items and use the Tanagra version 1.4 application. Research data used
the sales history of the past 1 year here the data used is between May 2022
and April 2023. With a total itemset of 375. But after applying the Golden
Rule (threshold), there are only 10 products with sales reaching 1623 items.
This research produces a final ordered association based on the minimum
support and minimum confidence that has been determined, namely 12 rules
with a combination of 2 itemsets with a confidence value of 100%.
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INTRODUCTION

The business world is currently still affected by the Covid-19 pandemic that has occurred in recent
years, so it requires an appropriate strategy so that the business being run can continue to run.(Azis,
2023). Apart from strategy, a high and strong work ethic is also required (Halim, 2021). On this
occasion, the researcher intends to conduct research and it is hoped that the results of this research will
become a reference for business actors in running a business, especially in terms of purchasing goods.

Purchasing goods here means filling the stock of goods in the warehouse which will later be sold.
How important is stock management, According to(Sika, 2021)Stock management in a company is very
important because it makes the sales process smooth. Whereas(Saputra & Qoiriah, 2022)that good stock
management can function to avoid goods piling up in warehouses. This research uses an a priori
algorithm. The Apriori algorithm is very efficient and can speed up the process of forming trends in
itemset combination patterns from sales results (Tharig, 2023)Besides that, this algorithm is very
popular in searching for frequent itemsets as well as determining or finding rules from large
databases(Hernando, 2019).

In this study, the method used is to collect valid data on sales results for the last 1 year. The
importance of using sales data is useful for digging up information and being able to predict how much
stock must be prepared to be placed in the store so that there is no accumulation of excess stock (Asward
& Brotosaputro, 2021). And from the results of this sales pattern can be used as a consideration in
developing sales strategies, namely recommendations for making menu packages and recommendations
for offering additional products or commonly referred to as cross-selling(Kurniana et al., 2023). Besides
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that, sales data is obtained from activities carried out in the life of daily sales activities (Akbar et al.,
2020).

Furthermore, the data obtained will be processed. Data itself is a collection of unprocessed facts or
information such as numbers, words, images, or symbols obtained through a search or observation
process from certain sources(Kwintiana et al., 2023). The processed data will later be useful for decision
making. Because to produce good policies and decisions, it is necessary to process data into information
that is relevant to the problems the company is facing(Sudjiman & Sudjiman, 2018).

LITERATURE REVIEWS

Additional research on stock analysis has been conducted by (Asward & Brotosaputro, 2021; Saptadi
et al., 2023), which explains that predicting the quantity of stock is useful for determining the need for
inventory of goods to prevent the accumulation of stock items in the warehouse. (Asana et al., 2022)
analyze information on purchasing decision activities from the customer's perspective in order to
determine consumer shopping patterns with regard to purchasing goods. Subsequent investigations into
this sales trend may inform the formulation of a sales strategy, specifically suggestions for menu package
development and the promotion of supplementary products, also known as cross-selling (Kurniana et
al., 2023). Sales data obtained from daily sales activities is crucial for the analysis of stock items, as it
can serve as the foundation for the procurement of products (Akbar et al., 2020; Panjaitan et al., 2019).
(Dewantara & Giovanni, 2023) conducted research that elucidates the process of optimizing stock
analysis for the purpose of analyzing customer sales forecasting. The research gap at hand pertains to
the utilization of the a priori algorithm in stock analysis, which hinders the investigation of research
implications by merely confirming the availability of stock items and serving as a resource for
customers' knowledge of product purchases.

METHOD

Apriori Algorithm

The a priori algorithm aims to determine the sales of goods that are most in demand by
consumers(Sriyanto et al., 2022). The Apriori algorithm is an algorithm that searches for frequent
itemsets using association rule techniques(Damanik et al., 2022). The a priori algorithm also uses
previous knowledge of an itemset that appears frequently, which is called a frequent itemset(Prasetya et
al., 2022).
Confidence Value

The confidence value is the value of trust or certainty of the itemset-itemset relationship(Valeska et
al., 2022). Confidence (certainty value) is the strength of the relationship between items in the
associative rule(Herlawati et al., 2022) The calculation of the confidence value can be seen in the formula
below.

Confidence (A=>B) :25”125;;22‘ fA“)" By 100% 1)

Decision Support Systems

Decision Support Systems or often called Decision Support Systems (DSS) are model-based systems
consisting of procedures for processing data and considerations to assist managers in making
decisions.(Akmaludin et al., 2023; Sudipa, Wardoyo, et al., 2023). In Computer Science, there is a way
to find the feasibility of a desired alternative according to the criteria determined by the company(Angela
et al., 2022; Kaunan et al., 2023).

Research Flow

The research flow is presented in Figure 1. So that later it can help and provide an overview of the
stages that need to be carried out in carrying out a research.
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Fig.1 Research Flow_biagram

Based on Figure 1, the stages of the research conducted can be explained and completed with the
following explanation.

a) Collecting data
Data collection is an integral part of data analysis activities (Azis & Handoko, 2021). Data
collection can be said to be the procedure of collecting, measuring, and analyzing accurate
insights for research using standardized, validated techniques(Sileyew, 2019; Sudipa, Udayana,
etal., 2023).

b) Cleaning Data
The process of preparing data for analysis by deleting or modifying incorrect, irrelevant,
duplicate and unformatted data (Ridzuan & Zainon, 2019).

c) Data Transformation
To provide optimal results in data modeling (Modelling), some data requires a special format.
Therefore, Data Transformation is carried out so that the data can be used during modeling. This
process can also influence the results of the modeling presented at the evaluation
stage(Rosmayati et al., 2023).

d) Reading Itemset

Itemset is the need to develop a data structure or algorithm, every time a user wants to extract a
different type of itemset(Fujioka & Shirahama, 2022).

e) Calculate the value of each support for each item
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In this process, C1 is formed by calculating the number of transactions for each item. Before
the calculation process is carried out, the thing that must be done is to determine the Golden
rule (threshold). To determine the Golden rule or the minimum number of transactions that will
be carried out in the calculation process, each researcher can determine it by looking at the
pattern of the data used. For this research, the Golden rule (threshold) used is: 20% or a
minimum number of sales of 75. The type of sales item that will be calculated is a minimum
number of 75.

f) Inserting items into itemset
In this process, calculations are carried out by calculating 1 or more itemsets

g) Calculates the confidence of a non-empty subset
This process is calculated based on the minimum support and minimum confidence that have
been determined

h) Include strong rules
In this process is the determination of the final ordered association rule based on the minimum
support and minimum confidence that has been determined.

RESULTS

Apriori Implementation with the Tanagra Application

The first step is collecting data that will be tested to connect to the database on Tanagra. Tanagra
application has various modeling algorithms including a priori algorithm in data processing and is
equipped with data visualization and big data processing capabilities.

File Window Help
O M|
Data mining diagram [empty]
Choose your dataset and start download
Diagram litle
|Defauh title ‘
Data mining diagram file name
‘C‘Program Files (x86)\Tanagra\default.tdm H
Dataset (“.txt.".arff* xls) :
Checking Missing Values Cancel Help
Componenis
Data visualization Statistics Monparametric statistics Instance selection Feature construction Feature selection Regression Factorial analysis

PLS Clustering Spv learning Meta-spv learning Spv learning assessment Scoring Association

4 Correlation scatterplat  [1.2 View multiple scatterplot
Export dataset

E‘Scatterptot

[# Scatterplot with label

BB View dataset

Fig.2 Initial display of data collection
Figure 2 shows the initial appearance of the Tanagra application which will retrieve data and then
connect. After the data is connected, the next step is to select the items in the attributes. The next step is

to perform frequent itemsets. Or in other terms, determining min support is in accordance with Figure
3.
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Fig.3 Frequent Itemsets display

The final step is to display the final association results, namely right click on Apriori then click View,
then the final association results will appear. As seen in figure 4. Minimum Support is determined based
on the lowest value used to determine frequent itemsets to be considered significant while maximum
support is the top value that is acceptable to extract association rules.

Number of rules : 160

Consequent

"Toner Original Hp Laserjet 85A=true"

"Tinta Original Epson 664 Black=true"

"Tinta Original Epson 664 Black=true"
"Refil Catridge Hp 680 Black=true” - "Tinta Canon Black
100mi=true" - "Tinta Original Epson 664 Black=true"

"Refil Catridge Canon 745 Black=true” - "Toner Original Hp
Laserjet 85A=true"

"Catridge Original Canon 810 Black=true" - "Toner Original Hp
Laserjet 85A=true"

"Refil Catridge Hp 680 Black=true" - "Tinta Original Epson 664
Black=true"

"Refil Catridge Hp 680 Black=true" - "Catridge Original Canon
810 Black=true" - "Toner Original Hp Laserjet 85A=true"

"Refil Catridge Hp 680 Black=true” - "Toner Original Hp Laserjet
B5A=true"

"Toner Original Hp Laserjet 85A=true"

"Catridge Original Canon 810 Black=true" - "Tinta Original Epson
664 Black=true"

"Tinta Epson Black 100mi=true" - "Tinta Original Epson 664
Black=true"

"Tinta Epson Black 100mi=true” - "Toner Original Hp Laserjet
B5A=true"

"Tinta Epson Black 100mi=true” - "Tinta Original Epson 664
Black=true"

"Tinta Canon Black 100mi=true" - "Refil Catridge Canon 745
Black=true" - "Toner Original Hp Laserjet 85A=true"

Fig.4 Final Association Results

M®  Antecedent

4 "Refil Catridge Hp 680 Black=true" - "Catridge Original Canon
210 Black=true" - "Tinta Original Epson 664 Black=true"

2 "Refil Catridge Hp 680 Black=true" - "Catridge Original Canon
810 Black=true" - "Toner Original Hp Laserjet 85A=true"

3 "Refil Catridge Hp 680 Black=true" - "Refil Catridge Canon 745
Black=true" - "Toner Original Hp Laserjet 85A=true"

4 "Toner Original Hp Laserjet 85A=true”

5 "Refil Catridge Hp 680 Black=true” - "Tinta Original Epson 664
Black=true"

6 "Refil Catridge Hp 680 Black=true” - "Tinta Original Epson 664
Black=true"

7 "Catridge Original Canon 810 Black=true" - "Toner Original Hp
Laserjet 85A=true”

8  "Tinta Original Epson 664 Black=true"

9 "Catridge Original Canon 810 Black=true” - "Tinta Original Epson
664 Black=true"

10 "Refil Catridge Hp 680 Black=true” - "Refil Catridge Canon 745
Black=true" - "Tinta Original Epson 664 Black=true"

1 "Refil Catridge Hp 680 Black=true” - "Toner Original Hp Laserjet
B5A=true"

12 "Toner Original Hp Laserjet 85A=true"

13 "Tinta Original Epson 664 Black=true”

14 "Refil Catridge Canon 745 Black=true" - "Toner Original Hp
Laserjet 85A=true"

15  "Tinta Original Epson 664 Black=true®
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After testing, the results obtained meet min.support and min. Confidence, the result is 72 itemsets.
Based on the 160 rules used in the study, the results of the final association show several items with the
highest association results, namely the lift ratio value of 1.11111 with a support value of 80% and a
confidence value of 100%.

DISCUSSIONS

In this research, the data that will be tested is past data. As for what was taken between May 2022
and April 2023. After collecting it, it turned out that we were looking for thousands so that if it was
processed it would take a relatively long time. In order to simplify calculations, sample data will be
taken. Namely, taking sales data for one of the months between a predetermined time period. The data
taken is data for January 2023. Next, the data will be filtered by applying the Golden rule (threshold) or
a minimum transaction point of 10% of the number of transactions. In this research, the number of
transactions is the number of operations or openings, in other words the number of CV days. Delta
Computer is open in January 2021, which is 27 days. So the Golden rule (threshold) value is 10%
multiplied by 27 days. The minimum transaction amount is 2.7 so round it up to 3 items. In other words,
only products with a minimum of 3 sales transactions will be followed up for the calculation process in
determining the itemset or entered in tabular format.

Table 1 Recap of Sales Data for May 2022 to April 2023 After implementing the Golden Rule
(threshold)

Number Product name Amount

1 Original Canon 810

Black cartridge 81
2 Refill cartridge Canon

745 Black 86
3 Canon 810 Black

Cartridge Refill 84
4 HP 680 Black

Cartridge Refill 91
5 HP Laserjet 85A toner

refill 212
6 Canon Black 100ml

ink 179
7 Epson Black 100ml

ink 108
8 Original Epson 664

Black ink 79
9 Original HP Laserjet

107A toner 108
10 Original HP Laserjet

85A toner 115

Amount 1623

(Source: Author 2023)

Then, calculations are carried out to form itemsets. The formula for calculating 1 itemset is as
follows:

SUppOTt(A) :Ztransactions containing A*lOO%

transaction
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The following is a calculation of one itemset formation from the product above.

Original Canon 810 Black Support Cartridge Value
S (Original Canon 810 Black Cartridge)

transaction contains Canon Original Catridge 810 Black
= *100%2 g g

= *100% = 21.60%-—~
375

transaction

After searching for the support value for 1 itemset, we find the support value for 2 itemsets using the
following formula:

transaction contains A and B
*10096%

Support(A,B) =

Y Transaction
The following is a calculation of one itemset formation from the product above.

Support Value for the combination of Original Canon 810 Black Cartridge with Canon 745
Black (AB) Refill Cartridge

Support(AB) — *100%Ztransaction contains AB

YTransaction
Support(AB) = *100%2
Support(AB) = 44.53%

After searching for the support values for 2 itemsets, it is found, and judging from the percentage
results that there are already more than 100%, the frequency pattern can be determined, then look for
association rules that meet the minimum requirements for confidence by calculating the confidence of
the associative rule A—B or the combination of 2 itemsets is minimum. of £75%. The Confidence value
of rule A—B can be seen from one of the following calculations:

Original Canon 810 Black cartridge with HP Laserjet 85A (AE) toner refill,
Support(AE) - *100%Ztransaction contains AE

YTransaction
Support(AE) =—-*100%
Support(AE) = 78.14%

CONCLUSION

Based on the results of the research that has been done, it can be concluded that the most sold products
in one year are more than 50 combination itemsets. The implications of the research show that the
Apriori Algorithm can help find the types of sales transaction patterns that often occur at CV. Delta
Komputer Cijantung, From the patterns presented there are several combinations of items that reach a
confident value of 100% so that it can be an alternative decision in analyzing stock items. Future research
can analyze by adding itemsets so that the addition of itemsets will affect the minimum support and
maximum support values to produce the best confident value.
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