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Abstract. The aim of this research is to take advantage of data mining techniques using the Apriori
sales data algorithm for agricultural equipment. This is due to the fact that the high potential
agricultural sector in Indonesia has obstacles to the use of technology. Research was conducted in the
district of Simalungun in a shop selling agricultural needs. Sales activities in the store continue and
generate more and more data. In order to be of use to the resulting data, it is necessary to process these
data with a certain algorithm that provides great benefits, in particular by maximizing the sales profits
of agricultural products. Apriori Algorithm is one of the methods of data mining, the activities of
which include data collection and the use of old data with the aim of finding regularities, patterns or
relationships in data collection. The output of the algorithm can help future decision-makers, where
one of the advantages is the rearrangement of the product layout, such as the most frequently sold
products being assembled so that they are easily visible to consumers and can properly prepare stock
items for the store.
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1. Introduction

Indonesia is known as a country with a high potential for agricultural yield. This is demonstrated
by the agricultural sector, which is currently not only an area of employment, but also a food producer.
The emergence of industry and small and medium-sized enterprises generated significant foreign
exchange. However, the obstacle that arises, particularly in this technological era, is that the
agricultural sector is faced with a problem of lack of use of technology and information. This affects
the performance and profits of the agricultural sector [1][2]. Overcoming this problem, the
Government is providing guidance to a number of small and medium-sized enterprises that have been
set up to become a strong foundation for supporting the country's growing economy, in particular the
agricultural sector in today's modern technology era by managing agribusiness and food processing
using technology, information and communication. One shop engaged in business in the agricultural
sector, which supplies different types of sceds and other agricultural needs, has problenfd recording
every sale transaction where there is no data on the types of products available because there are so
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many types of products sold. This research was carried out in the district of Simalungun in one of the
shops, which is a place to shop for agricultural equipment and needs that are complete, high quality
and cheaper than its competitors. There are also a lot of consumers in this store, which results in a lot
of data piled up in the transaction process, so that there is often confusion between customers to find
the place for the product they are looking for simultancously. On the basis of the above problems, we
need a system that is able to combine products that are often purchased at the same time. Data from
each transaction carried out in cash can be analyzed in order to identify future sales strategies using
artificial intelligence applications [3]-[5]. Data mining is one of them [6]-[8]. This is very useful for
stores in the determination of product stk supplies, in the enforcement of discounts, and in helping
to identify layouts that can make it easier to find items that are often purchased simultaneously.

Data mining is [9] the process of analyzing the data to find a pattern from the data set. Data mining
is capable of analyzing large data[10], [11] into information in the form of patterns that are meaningful
to decision support. One of the mining data techniques that can be used is association data mining
[12], [13] or what is commonly referred to as market basket analysis. The market basket is defined as
an item that is purchased simultaneously by a customer in a transaction [ 14]. Market basket analysis is
a powerful tool for the implementation of a cross-selling strategy. This method begins with the search
for a number of frequent items and continues with the formation of association rules. The Apriori [10]
algorithm is one of the most popular algorithms for finding a number of frequent transaction data
items stored in the database. This study uses the Apriori algorithm to help find a number of association
rules in the sales transaction database of agricultural products in stores so that they can be used as
consideration for the development of effective marketing and sales strategies.

2. Methodology
2.1. Association Rule Mining

The Association Mining Rule, which is one of the most important data mining techniques, is based
on the identification of associations, correlations and patterns between items or items in the database.
The aim of the Association Mining Rule is to discover strong rules of association between all frequent
items. It can be made real through two procedures [15]. The first procedure involves the discovery of
all frequent items, and the frequency of the item set should be at least equal to the minimum support
threshold. The second procedure involves the establishment of a strong corresponding association rule
based on the frequent item set obtained, a rule which must meet the minimum confidence threshold.
Finding frequent patterns or set items in large databases is the core of any association rule discovery
algorithm [ 16]-[18].

2.2. The Apriori Algorithm

Apriori tool has been applied effectively in most cases. market basket analysis, e-commerce
recommender system and healthcare domain [19]. This method helps in identifying recurring
characteristics in a large data set. This algorithm is very robust as it employs several rule-metrics.
‘Support', ‘Confidence' and ‘Lift' to differentiate intense associating rules with high correlation among
them. Association rules and rule measurements will be discussed in the following subsections [15].

.
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Figure 1. Flow diagram of the original Apriori algorithm.

3. Results and Discussion

Data needs to be processed when the a priori algorithm is used to determine the pattern of purchase
of agricultural equipment. Sources of research data obtained from data collected through observational
phases, interviews and literature studies in the district of Simalungun. In this study, an analysis of the
sales data was carried out in stores with the aim of being able to see the most purchasing pattemns so
that they could supply the most purchased stock of goods so that the inventory was still there and to
fix the combination of product arrangements to make it easier to find together as a strategic step
towards satisfying the customer with the needs of the goods.

Table 1. Agricultural Product Sales Transactions

Transaction Product name
1 Corn Seeds, Urea Fertilizer
2 Urea Fertilizer, Red Chili Seeds
3 Organic Fertilizer, Phonska Fertilizer, Green Chili Seeds
4 Gramoxon Pesticides, Kangkung Seeds, Green Mustard Seeds, Urea Fertilizer, NPK
Fertilizer
5 SS Fertilizer, ZA Fertilizer
6 Cayenne Pepper Sceds, Push up Pesticides, Urea Fertilizer
7 Curly Chili Seeds, Red Chili Seeds
8 Urea Fertilizer, Gramoxon Pesticides, Corn Seeds
9 Basmilang Pesticides, ZA Fertilizers, ST
10 TSP Fertilizer, Urea Fertilizer, Pesticide Basmilang
11 Corn Seeds, Kale Seeds, Organic Fertilizer
12 Basmilang Pesticides, Gramoxon Pesticides, Tomato Seeds, Phonska Fertilizers
13 Urea Fertilizer, Phonska Fertilizer, Basmilang Pesticides, Corn Seeds
14 Gramoxon Pesticides, Phonska Fertilizers, Push up Pesticides
15 Corn Seeds, Tomato Seeds, Kale Seeds
16 Cayenne Pepper Seeds, ZA Fertilizer, SS Fertilizer
17 ST Fertilizer, Urea Fertilizer, Curly Chili Seeds
18 Phonska Fertilizer, Urea Fertilizer, Pesticide Basmilang
19 Mustard Green Seeds, Corn Seeds, Gramoxon Pesticides, Push up Pesticides
20 ZA Fertilizer, ST Fertilizer, Push up Pesticide, Urea Fertilizer, Phonska Fertilizer
21 Corn Seeds, Tomato Seeds, Organic Fertilizer
22 Corn Seed, Urea Fertilizer, ZA Fertilizer
23 Red Chili Seeds, Gramoxon Pesticides, SS Fertilizers, Basmilang Pesticides
24 Phonska Fertilizer, Urea Fertilizer, Pesticide Basmilang
25 Kale sceds, curly chili seeds, corn seeds
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3.1. Analysis of High Frequency Patterns

At this stage, it begins by setting the minimum support with the aim of looking for the highest
frequency pattern in each item combination, in which case the minimum support is 16%, then
separating cach item to look for the highest frequency pattern.

Table 2. List of Agricultural Product Sales Transactions

No Item Name Quantity
1 Corn Seed 9
2 Kale seeds 4
3 Green Mustard Seeds 2
4 Cayenne Pepper Seeds 3
5 Red Chili Seeds 3
6 Curly Chili Seeds 3
7  Tomato Seceds 3
8  Organic fertilizer 3
9 Urea fertilizer 12
10 Phonska fertilizer 7
11 NPK fertilizer 1
12 SS fertilizer 3
13 ZA fertilizer 5
14 TSP fertilizer 1
15  Fertilizer ST 3
16  Gramoxon pesticide 6
17  Basmilang Pesticides 7
18  Pesticide Push up 4

a) Based on table 2, look for the minimum value for iteration-1 Support using the following formula.

— ¥ Jumlah Transaksi Mengandung A
Support A= Y Total Transaksi (l)
The following is the support value data for each product as shown in Table 3.

Table 3. Item Set and Support Value

No Item Name Number of Items  Support
1 Corn Seed 9 36%
2 Kale seeds 4 16%
3 Green Mustard Seeds 2 8%
4 Cayenne Pepper Seeds 3 12%
5  Red Chili Seeds 3 12%
6  Curly Chili Seeds 3 12%
7  Tomato Seeds 3 12%
8  Organic fertilizer 3 12%
9 Urea fertilizer 12 48%
10 Phonska fertilizer 7 28%
11 NPK fertilizer 1 4%
12 SS fertilizer 3 12%
13 ZA fertilizer 5 20%
14 TSP fertilizer 1 4%
15 Fertilizer ST 3 12%
16  Gramoxon pesticide 6 24%
17  Basmilang Pesticides 7 28%
18  Pesticide Push up 4 16%

Table 4 shows the selected data items with a minimum support of 16%. Table 4. Types of set items that meet a
predetermined minimum support.
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Table 4. Types of set items that meet a predetermined minimum support

No Item Name Number of Items  Support
1 Corn Seed 9 36%

2 Kale seeds 4 16%

3 Urea fertilizer 12 48%

4 Phonska fertilizer 7 28%

5 ZA fertilizer 5 20%

6  Gramoxon pesticide 6 24%

7 Basmilang Pesticides 7 28%

8  Pesticide Push up 4 16%

b) The Iteration-2 formation is formed from product items that meet minimum support by combining all items
into two combinations. The results of the combination of 2 items can be seen in table 5 below:

Table 5. Combination of 2 itemset
Two Item Names amount
Corn Seceds, Kale Sceds
Corn Seeds, Urea Fertilizer
Corn Seeds, Phonska Fertilizer
Corn Seeds, ZA Fertilizer
Corn Seeds, Gramoxon Pesticides
Corn Seeds, Basmilang Pesticides
Corn Seed, Pesticide Push Up
Kale seeds, Urea fertilizer
Water spinach seeds, Phonska fertilizer
Water spinach seeds, ZA fertilizer
Kale seeds, Gramoxon Pesticide
Kale seeds, Basmilang pesticide
Kale seeds, Pesticide Push up
Urea Fertilizer, Phonska Fertilizer
Urea Fertilizer, ZA Fertilizer
Urea Fertilizer, Gramoxon Pesticides
Urea Fertilizer, Basmilang Pesticides
Urea Fertilizer, Pesticide Push up
Phonska Fertilizer, ZA Fertilizer
Phonska Fertilizer, Gramoxon Pesticide
Phonska Fertilizer, Basmilang Pesticides
Phonska Fertilizer, Pesticide Push up
ZA Fertilizer, Gramoxon Pesticides
ZA fertilizer, Basmilang pesticides
ZA Fertilizer, Pesticide Push up
Gramoxon Pesticides, Basmilang Pesticides
Gramoxon Pesticides, Push up Pesticides
Pesticides Basmilang, Pesticides Push up
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Finding the minimum value of 2 items can be obtained by the following formula:
Support (A,B)=P(A N B)
_ Z Jumlah Transaksi Mengandung Adan B
Support A= ¥ Total Transaksi (2)
The result of the 2nd iteration calculation.

Table 6. Combination of 2 itemset and Support value

No Two Item Names amount Support
1 Corn Seeds, Kale Seeds 3 12%

2 Corn Seeds, Urea Fertilizer 4 16%

3 Corn Seeds, Phonska Fertilizer 1 4%

4 Corn Seeds, ZA Fertilizer 1 4%

5 Corn Seeds, Gramoxon Pesticides 2 8%
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No Two Item Names amount Support
6 Corn Seeds, Basmilang Pesticides 1 4%
7 Corn Seed, Pesticide Push Up 1 4%
8  Kale seeds, Urea fertilizer 1 4%
9 Water spinach seeds, Phonska fertilizer 0 0%
10 Water spinach seeds, ZA fertilizer 0 0%
11 Kale seeds, Gramoxon Pesticide 1 4%
12 Kale seeds, Basmilang pesticide 0 0%
13 Kale seeds, Pesticide Push up 0 0%
14  Urea Fertilizer, Phonska Fertilizer 4 16%
15  Urea Fertilizer, ZA Fertilizer 2 8%
16  Urea Fertilizer, Gramoxon Pesticides 2 8%
17  Urea Fertilizer, Basmilang Pesticides 4 16%
18  Urea Fertilizer, Pesticide Push up 2 8%
19  Phonska Fertilizer, ZA Fertilizer 1 4%
20  Phonska Fertilizer, Gramoxon Pesticide 2 8%
21 Phonska Fertilizer, Basmilang Pesticides 4 16%
22 Phonska Fertilizer, Pesticide Push up 2 8%
23 ZA Fertilizer, Gramoxon Pesticides 0 0%
24 ZA fertilizer, Basmilang pesticides 1 4%
25  ZA Fertilizer, Pesticide Push up 1 4%
26  Gramoxon Pesticides, Basmilang Pesticides 2 8%
27  Gramoxon Pesticides, Push up Pesticides 2 8%
28  Pesticides Basmilang, Pesticides Push up 0 0%
The 2nd iteration has found 2 set items that meet the 16% minimum support.
Table 7. Combination of 2 itemset and Support value
No Two Item Names amount _ Support
1 Corn Seeds, Urea Fertilizer 4 16%
2 Urea Fertilizer, Phonska Fertilizer 4 16%
3 Urea Fertilizer, Basmilang Pesticides 4 16%
4 Phonska Fertilizer, Basmilang Pesticides 4 16%

¢) Rules of Association

In the association rules, this is done after a high-frequency pattern is found, which then looks for the
association rules first looking for a certainty value or commonly referred to as the confidence value, which
functions to see how close the relationship is between these items, first determine the confidence value of 50%
and the rules can be found. Association by applying the following formula.

Confidence = P(A|B)

¥ Jlumlah Transaksi Mengandung A dan B
Y Total Transaksi A

Table 8. Value of Association Rules with Confidence

Item Combinations Confident

If you buy Corn Seeds, you will buy Urea  9/9  100%
Fertilizer

If you buy Urea Fertilizer, you will buy 9/12 75,0%
Corn Seed Sticks

If you buy Urea, you will buy Phonska 712 58%
Fertilizer
If you buy Phonska Fertilizer, you will 7T 100%

buy Urea Fertilizer

3)
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If you buy Urea Fertilizer, you will buy 712 58%
Basmilang Pesticides

If you buy Basmilang Pesticides, you will ~ 7/7  100%
buy Urea Fertilizer

If you buy Phonska Fertilizer, you will 7T 100%
buy Basmilang Pesticides

If you buy Basmilang Pesticides, you will ~ 7/7  100%
buy Phonska Fertilizer

By setting a minimum confidence value of 80%, the results of a rule that meet the minimum confident value can
be seen in table 9 below:
Table 9. Value of Association Rules with Confidence
Item Combinations Support  Confident
If you buy Corn Seeds, you will 16% 100%
buy Urea Fertilizer

If you buy Phonska Fertilizer, you 16% 100%
will buy Urea Fertilizer

If you buy Basmilang Pesticides, 16% 100%
you will buy Urea Fertilizer

If you buy Phonska Fertilizer, you 16% 100%
will buy Basmilang Pesticides

If you buy Basmilang Pesticides, 16% 100%
you will buy Phonska Fertilizer

4. Conclusion

On the basis of the discussion with the Apriori algorithm, a number of conclusions can be drawn,
namely the use of data mining, by using data on the sale of agricultural equipment, because it can
establish a relationship between one item and another, so that it can be used as valuable information to
set patterns. The placement of goods and the preparation of stock of what types of goods are needed
later.
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