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Abstract
Article Info In the procurement of spare parts for the car production process, information
Received 25 March 2021 or knowledge related to auto parts is needed so that the company's production
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Accepted 6 June 2021 processes and results are effective and efficient. The purpose of this study is

to apply an a priori algorithm for prediction of auto parts that often appear.
The research subject used is the BMW car production data of PT Gaya Motor.
The research model used is market basket analysis. The stages of the research
carried out include: (1) Data Collection; (2) Training Data; (3) Formation of
Association Rule, (4) Lift Ratio Test, and (5) Drawing Conclusion. The
research results obtained are the most widely produced BMW car types in
2018 are the BMW 320 and BMW 7 Series. So the company can use these
results to determine strategies related to the procurement of spare parts for that
type of car. Based on the Lift Ratio Test that has been carried out, there are
two very strong and valid rules to be used in the prediction of BMW auto parts,
namely the BMW 320 and BMW 7 SERIES.
Keywords: Apriori, Data Mining, Prediction, Spare Parts.

1. Introduction

Along with the times that require high mobility, the need for transportation for daily activities is
also increasing. This provides opportunities for automotive companies. For a company, this is an
opportunity to dominate the market in the transportation sector, one of which is cars. So we need the
right way to increase the production of quality cars. In the procurement of spare parts for the production
process, related information or knowledge is needed so that the purchase and inventory of spare parts
is in accordance with production information. One solution for company owners is to use data mining
to gain knowledge regarding related spare parts for decision making in car production in the future.
According to Larose, Data mining itself'is a process of extracting information to find important patterns
(pattern recognition) in piles of data in the database so that it becomes knowledge (knowledge
discovery). The functions in data mining include description functions, estimation functions, prediction
functions, classification functions, clustering functions and association functions [1].

One of the data mining functions that are very useful in production activities is prediction.
Prediction function is a process to find patterns from data by using several variables to predict other
variables whose type or value is unknown [2]. Through predictions, making various decisions has a
clear basis and is proven to be profitable in various economic activities such as the use of electricity in
housing to industrial scale [3] [4]. Therefore, the car industry also requires data mining to maximize
decision making.

One algorithm that is often used is a priori. Based on previous studies, the use of the a priori
algorithm was chosen because this algorithm is effective and efficient in determining the association
pattern of an item. In addition, this algorithm is also easy to implement and does not take long in the
process. The type of research used in this research is experimental research. This research is used to
apply data mining based on associations using a priori algorithm, to facilitate companies or analysts in
knowing the company's production patterns. There are several studies related to the a priori algorithm
and its implementation in various fields. The first research was conducted by Ristianingrum and Sulastri
(2017) with the research title "Implementation of Data Mining Using the Apriori Algorithm". The a
priori algorithm in this study helps in determining which spare parts products are purchased based on
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consumer transaction patterns that can be identified from the information and services that appear [7].
The a priori algorithm for determining spare parts was also carried out by Saputra et al (2016). In this
study, the existing sales data is processed using the a priori algorithm, which produces any spare parts
products purchased by consumers, especially outer tires and engine oil. Delta Motor can increase the
stock of engine oil and tire products [8]. Research using a priori algorithms that become other references
include: by Prabawanti (2018) [9], Sholik and Salam (2018) [10] and also conducted by Aditya et al
(2016) [11]. Because of the effectiveness and efficiency of this algorithm, the application also needs to
be applied to PT.

There are so many types of cars in circulation today. One type of car with a high population and
well-known in Indonesia is the BMW. The automotive manufacturer BMW is the parent company of
Rolls-Royce Motor [5]. The object of this research is the BMW car production data at PT Gaya Motor.
PT. Motor Style [6]. In making decisions regarding the prediction of spare parts for production, PT
Gaya Motor has not implemented data mining, especially the a priori algorithm. the use of a priori
algorithm is very much needed for decision making in buying what spare parts will be needed and the
amount according to the type of car produced.

A priori algorithm is one of the association techniques in data mining. The a priori algorithm can
assist in providing information on recommendations for stocking goods and facilitating the arrangement
and placement of spare parts for the car production process at PT Gaya Motor. The formulation of the
problem in this research is how to apply the a priori algorithm for prediction of BMW auto parts at PT
Gaya Motor.

2. Research methods

The research method used is the Association model or Market Basket Analysis. The type of data
used in this study is secondary data obtained from the company's official website. This research was
conducted in several stages, the following are the steps in conducting the research. The steps or stages
taken to obtain association rules on car production data at PT Gaya Motor Jakarta Utara are: (1) Data
Collection; (2) Training Data; (3) Formation of Association Rule, (4) Lift Ratio Test, and (5) Drawing
Conclusion. More complete research stages are presented in the following flowchart.

Pembentukan
Association Rule

‘ Mulai Data —>{ DataTraining |[—>

‘ Selesai i le—| Has"A;:;m““ le——  uiiLiftRatio

Data Testing

Picture 1. Research Stages

A. Data collection

PT. Gaya Motor is precisely located at Jalan Gaya Motor Raya No. 3 Sunter II, Tanjung Priok,
North Jakarta. At first PT. Gaya Motor is located on Jalan Sulawesi Ujung No. 22 Tanjung Priok (at the
port of Tanjung Priok). The data used in this study is secondary data through documentation, namely
the Car Production Data of PT. Gaya Motor in January-December 2018 [6] [12].
B. Training Data

At this stage, the selection of appropriate data and the creation of data tables are carried out so that
it is easy to apply the a priori algorithm. The data used are selected and analyzed. While the data
transformation is done by changing the form of production data into tables. After the data is ready to be
processed, the next step is the application of the a priori algorithm.
C. Formation of Association Rules
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The application of the a priori algorithm goes through two processes and benchmarks, namely
support and confidence. Support (supporting value) is the percentage of the combination of these items
in the database, while confidence (certainty value) is the strength of the relationship between items in
the association rule [13]. In the formation of the production pattern by the a priori algorithm, there are
two stages. The first stage is to find the frequent itemset set of items that meet the minimum support
value. Then the second stage is to form an association pattern from the frequent itemset that has been
obtained using the confidence value [14]. After the two patterns are carried out, the results are analyzed
and described to find research conclusions.

D. Test Lift Ratio

Lift Ratio test is a method used to measure the strength of associations that have been formed. Lift
Ratio can be used as a determinant of the strength and validity of the association pattern. The following
is the formula for Lift Ratio [13].

Confidence (A,B)
Benchmark Confidence (A, B) (]_)
Benchmark Confidence is calculated by the following formula.

Lift Ratio =

Nc
Benchmark Confidence = 5
Information :
Nc = Number of transactions with consequent items
N = Number of database transactions

E. Drawing Conclusion

In the formation of association patterns by the a priori algorithm, there are two stages, namely
looking for frequent itemsets to form association patterns. After the two patterns are carried out, the
results are analyzed and described to find research conclusions.

3. Results and Discussion

The data obtained is processed into a dataset that is ready for use. The data used are BMW car
production data with several types during 2018. The following is a list of BMW car types to be analyzed,
which can be seen in Table 1.

Table 1. BMW Car Type

No Type Type
1. BMW 320 Car
2. BMW 328/330 Car
3. BMW 520 Car
4. BMW 528 Car
5. BMW 7 SERIES Car

The first process is to determine the itemset table for each transaction. Car items are represented by the
letters one to five. One for the BMW 320 type, two for the BMW 328 type and so on as shown in table
1. Transaction data is made monthly from January-December and is denoted by the number 1 for the
month of January, the number 2 for the month of February and so on. The following are the itemsets
that have been created, which can be seen in Table 2.

Table 2. Data Item Set

No Itemset
1 1,54
2 51,2
3 4,53
4 42,1
5 1,4,5
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6 1.5,3
7 12,5
8 12,3
9 34,2
10 1,43
1 41,5
12 3.4

A. Application of the Apriori Algorithm
The application of the a priori algorithm is carried out in the following stages.

1) Formation of 1 Itemset: the minimum specified is 30% (Golden Rule). The following is the
formation of 1 itemset using the formula below [15].

Y. transaksi mengandungA

x100% (2)

Y transaksi
Table 3 is the result of forming 1 itemset.

Table 3. Formation of 1 Itemset

No Type Support
1 1 75%
2 50%
3 3 50%
4 4 66.67%
5 5 58.3%

2) Formation of 2 Itemsets: The process of forming 2 itemsets with a minimum support of 30% is done
using the following formula [15].

Y. transaksi mengandlungAdanB x100% (3)
Y transaksi
The results of the formation of 2 itemsets are shown in Table 4.

Table 4.Formation of 2 Itemset

No Type Support
33.33%
25%
41.67%
50%

N N I T

10.
From the formation of 2 itemsets with a minimum support of 30% in Table 5, several combinations
that meet the minimum support are obtained, namely:

mwwvl\)ul\)l\):—w—“—w—‘
INUENRENTELINIS
)
i
X

Table 5. Combinations that meet the minimum support

No Type Support
1. 1,2 33.33%
2. 1,4 41.67%
3. 3,4 33.33%
4. 54 33.33%

3) Formation of 3 Itemsets: The process of forming 3 itemsets with a minimum support of 30% is
carried out using the following formula [15].
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Y. transaksi mengandungA,BdanC

Y transaksi

Table 6 is the result of the formation of 3 itemset
Table 6. Formation of 3 Itemset

x100% (4)

No Type Support
I. 115, 8.33%
2. | 1.5,2 16.67%
3. | 145 16.67%
4. 12,13 8.33%
5. 1234 16.67%
6. |2,3)5 0%

7. 1345 8.33%

Because in the 3 itemsets above there is no support value above 30%, the association rules
will be formed using 2 itemsets.

4) FormationAssociation Rules: The next step is to find the confidence value of the 2 itemset in
Table 7. At this stage, the minimum confidence applied is 60%. The formula used is as

follows [15].

Discussion

Y transaksi mengandungA dan B

Y. transaksi mengandung A

x100% (5)

Table 7. Formation of Association Rules

Rules Confid
ence

If it produces a BMW 320, it also
produces a BMW 328/330 44.44%
If it produces a BMW 328/330, it also
produces a BMW 320 66.67%
If it produces a BMW 320, it also
produces a BMW 528 45%
If you produce a BMW 528, you will
also produce a BMW 320 40%
If it produces BMW 320, it also
produces BMW 7 SERIES 66.67%
If it produces the BMW 7 SERIES, itf  85.714
also produces the BMW 320 %
If it produces a BMW 520, it also
produces a BMW 528 66.67%
If it produces a BMW 528, it also
produces a BMW 520 50%

Based on the final association rules. The most widely produced BMW car types are the BMW 320
and the BMW 7 Series and the two types of cars are closely related. The rules of this association can be
used as a reference for making strategies and managing companies in increasing production

effectiveness.

The use of lift ratio to evaluate the strength of an association rule that has been formed. Lift Ratio is
a comparison between the confidence of a rule with the benchmark confidence value that has been
obtained. While Benchmark Confidence is a comparison between the number of all consequent items
to the total number of transactions that occur [13]. The lift ratio calculation that has been done can be

seen in Table 8.
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Figure 2. Final Association Rules Graph
Table 8. Lift Ratio Test
If Then Confidence Support Nc Bce Lift Ratio
BMW 320 BMW 44.44% 83.33% 6 6/12=0.5 0.44/05=0.88
328/330

BMW 328/330 BMW 320 66.67% 50% 10 10/12=0.83 0.67/0.83=0.807

BMW 320 BMW 528 45% 83.33% 8 8/12=0.67 0.45/0.670=0.67

BMW 528 BMW 320 40% 66.67% 10 10/12=0.83 0.4/0.83=0.482

BMW 320 BMW 7 66.67% 83.33% 7 7/12=0.58 0.67/0.58=1.155

SERIES

BMW 7 SERIES | BMW 320 85.71% 58.33% 10 10/12=0.83 0.85/0.83=1.024

BMW 520 BMW 528 66.67% 50% 8 0.67 0.67/0.67=1

BMW 528 BMW 520 50% 66.67% 6 6/12=0.5 0.5/0.5=1

The lift ratio test results can be said to be strong and valid if the value is more than 1.00 [13]. Based on
the lift ratio test table that has been carried out, there are two rules that have a lift ratio value of more
than 1 (lift ratio>1). This shows that the two rules are valid to be used to predict BMW car parts by type

4., Conclusion

The purpose of this study is to apply an a priori algorithm for prediction of auto parts that often
appear. Based on the research that has been done, it can be concluded that the test results are as follows:
a) The most widely produced BMW car types in 2018 are the BMW 320 and BMW 7 Series. So that
the company can use these results to determine strategies related to the procurement of spare parts for
that type of car, b) Based on the Lift Ratio Test that has been carried out, there are two very strong and
valid rules to be used in the prediction of BMW auto parts, namely the BMW 320 and BMW 7 SERIES.
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