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Article history: Gold is a type of precious metal that can maintain value and can be used for
Received: September, 06 2021 exchange. Gold has attractive properties, so many people like to buy gold for
Revised: October, 09 2021 jewelry and also for investments that can be resold when they need money quickly.
Accepted: November, 30 2021 During the COVID-19 pandemic, some sales sectors experienced a decline but

gold was still selling well. M. Siregar Gold Shop serves gold jewelry sales. Gold
jewelery sales transactions at the M. Siregar gold shop are stored in the database.
Every day the transaction data is increasing, so the data is getting more and more.
From the mountains of data we can dig up information or generate knowledge. M.
Siregar's gold shop has difficulty in knowing the type of gold that is selling well,
making it difficult for gold shop owners to determine the right gold supply. This
study aims to classify gold sales at the M. Sisregar gold shop so that it is known
which types of gold are selling well. This grouping uses the K-Medoids method
with the calculation of the distance between the Chebychec distance and the

gﬁgg\; ?:L(Zf/-Distance' Manhanttan distance. The data is taken from the sales of gold_ at the M.' Sirege'ir
Clustering: ' store from_ November_2021 to March 2022. To produce an opt|m§I grouping, this
Data minir;g' grouping is tested V\_/lth several number of F:Iusters by calculgtlng the distance
K-Medoi ds;’ between Chebycev distance and Manhattan distance by calculating the DBI value

of each number of clusters. . The result of the optimal grouping of gold sales is the
K-Medoids method with the calculation of the Chebycev distance with the number
of clusters = 2 with DBI value = 0.024.ns.

Manhattan Distance.
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1. Introduction

For more than two years, Indonesia has experienced the COVID-19 pandemic which has had a negative
impact on the Indonesian economy. Various sales sectors have been greatly impacted by this pandemic.
Many shopping centers or malls were closed to comply with health protocols and caused sales to drop
sharply.

Many entrepreneurs went bankrupt due to the declining sales trend. In contrast to gold sales, which
remained stable, some even experienced an increase.

Clustering is a common unattended machine learning, data sets must be automatically partitioned into
clusters, so that objects in the same cluster are more similar, while objects in different clusters are more
different[1].

K-Medoids is one method of partitioning, because it uses the most centered object in the cluster to be
the center of the cluster of the average value of objects in a cluster[2].

Research [3], the results of forecasting sales of gold bullion at PT Antam (Persero) Tbk with 6 trend
methods that have been applied in this study, it is found that the ordinary least square method has a forecast
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of gold sales in 2017 of 6721,982 kg with MSE 241671, while the semi-average method obtained 8053,588
kg with an MSE of 214163.11. Of the 6 methods, the ordinary least square method has the smallest MSE.

Research [4], the lowest MAPE results obtained lies in the SES method when the parameter = 0.4 with a
value of 56.64. Based on the MAPE value that has been obtained using the three methods of Exponential
Smoothing, the results are above 50, so the Exponential Smoothing method is not suitable for calculating
gold sales forecasting.

M. Siregar Gold Shop serves gold jewelry sales. Gold jewelery sales transactions at the M. Siregar gold
shop are stored in the database. Every day the transaction data is getting bigger and bigger. From the
mountains of data we can dig up information or generate knowledge. M. Siregar's gold shop had difficulty
knowing the type of gold that was selling well, so it was difficult for the gold shop owner to determine the
right gold supply. This study has the aim of classifying gold sales at the M. Sisregar gold shop so that it can
be seen which types of gold are selling well.

This study focuses on grouping gold sales using the K-Medoids method with the calculation of the
Chebychec distance and Manhanttan Distance. The data is taken from the sales of gold at the M. Siregar store
from November 2021 to March 2022.

2.  Research Methods

2.1 K-Medoids

K-Medoids Clustering emerged as a solution to the weaknesses of the K-Means Algorithm [5]. K-Medoids is
a method used to cluster a group of n objects into a number of k clusters. Further in his research, K-Medoids
have reliability in overcoming noise [6].

2.2 Chebycev Distance
Chebychev distance is a distance calculation that is in the K-means or K-Medoids algorithm grouping
method. Here is the formula for calculating distance with chebycev distance[7]:

Max
xi_yi| (1)

d =
che (x.y) 1<k=d

2.3 Manhattan Distance
The Manhattan distance measurement is based on the difference between the two objects that are added
together and the results obtained are in absolute terms. The form of the formula is as follows[8]:

d(l,j) = |xi_1 - x]-,1|++...+|xi,2 - xj_2||xi,n - x]-,n (2)

2.4 Research Framework
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Figure 1. Research Stages

3.  Results and Discussion

3.1 Data analysis
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The data is taken from the sales of gold at the M. Siregar store from November 2021 to March 2022. This
data consists of 51 items of gold type and size of gold as well as sales results from November, December,
January, February, and March 2022. Result data sales at the M. Siregar gold shop can be seen in table 1.

TABLE 1
SELLING GOLD AT M. SIREGAR SHOP
No Gold Type Size November  December January February March
1 Flower Wrapping Ring 1-2 Mayam 0 0 1 0 0
2 Rail Necklace 1.5-5.99 Grams 1 3 0 1 2
3 Rail Necklace 1-6 Mayam 10 5 9 0 2
4 Gubsi Earrings 0.5-0.72 Gram 5 1 3 0 2
5 Nail Earrings 0.53 Gram 1 0 0 0 0
6 Gold bar 2.04 - 20.75 Gram 7 13 16 2 2
7 Gold bar 21.04 - 28.43 3 1 2 1 0
Grams
8 Gold bar 60.91 Gram 1 0 0 0 0
9 Rante's Head Ring 1 Gram -2 16 11 25 6 16
Mayam
10 Rante's Head Ring 3 -5 Mayam 2 1 2 0 0
11 Children's Rings 0.3-1Gram 2 0 1 0 0
12 Flower Bracelet 4 - 8 Mayam 2 0 4 0 1
13 Swivel Ring 1-10 Mayam 3 0 3 1 0
14 Flower Ring 1-5 Mayam 5 3 6 1 0
15 Wrap Ring 1-1.25Gram 0 1 1 2 1
16 Wrap Ring - 3 Mayam 1 7 8 8 7
17 Kendari Earrings 2.32-4.5 Gram 1 0 4 0 0
18 Centipede Bracelet 2.03 - 29 Grams 0 2 0 0 2
19 Centipede Bracelet - 10 Mayam 4 4 11 6 2
20 Wrap Ring 5-7.84 Grams 1 0 1 0 0
21 Brotan Ring 0.45 - 5 Gram 1 0 4 0 4
22 Brotan Ring - 2% Mayam 6 8 10 7 9
23 Bamboo Bracelet 3-10 Mayam 10 0 2 2 1
24 Sun Ring 1% Mayam 1 0 0 0 0
25 Silver Ring 89 Grams 1 0 0 0 0
26 Earrings 0.6 - 2 Gram 1 0 4 0 0
27 Plain Wrap Ring 1 -3 Mayam 2 1 0 0 0
28 Diamond Ring 2 Mayam 1 0 0 0 0
29 Cartier Bracelet 0.5 Gram 1 0 0 0 0
30 Fashion Ring 1.25-3.1 Gram 1 0 1 0 1
31 Channel Ring 0.5-0.6 Gram 1 0 1 0 0
32 Diamond Bracelet 7.9 - 10 Grams 1 1 0 0 0
33 Ring Earrings 1 Gram 1 0 0 0 0
34 Bamboo Ring 2-5Mayam 3 0 1 1 1
35 SSSring 2 Mayam 2 0 0 0 0
36 Channel Bracelet 0.75 Gram 1 0 0 0 0
37 Stamp Ring 5 Mayam 1 0 0 0 0
38 LV Cincin ring 0.6 - 0.64 Gram 1 0 1 1 0
39 Balige ring 5 Mayam 0 5 5 0 0
40 Boxer Ring 0.5-1.5 Gram 0 0 6 3 1
41 Children's Bracelet 1-19 Grams 0 1 1 0 2
42 Earrings 0.6 - 0.9 Gram 0 0 4 0 0
43 Board Bracelet 5 Mayam 0 0 1 0 0
44 Italian necklace 4.6 Gram 0 0 1 0 0
45 Wire Bracelet 5 mayam 0 0 1 0 0
46 Keroncong Bracelet 3.76 - 6.38 Gram 0 0 1 0 1
47 Ariso Bracelet 2 Grams 0 0 1 0 0
48 Rail Bracelet 2.05 - 3 Grams 0 1 0 1 1
49 Rail Bracelet 2Y% - 6 Mayam 0 0 1 0 1
50 Bamboo Necklace 5 - 8 Mayam 0 0 1 0 5
51 Golden Toys 0.6 - 4.2 Gram 0 0 2 0 1

Before the grouping process is carried out using the K-Medoids method with the calculation of the Chebycev

distance and Manhattan distance, the data is normalized using the formula:

'_  (a—min.a)

_(max.a—min.a)

Information :

= Normalized data

®)
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a = Original data
min.a = smallest data
max.a = largest data

The results of normalization can be seen in table 2

TABLE 1
DATA NORMALIZATION
No Gold Type Size November  December January February March
Flower Wrapping 0.0000 0.0000 0.0625  0.0000 0.0000
1 Ring 1 -2 Mayam
2 Rail Necklace 1.5-5.99 Grams 0.0625 0.1875 0.0000  0.0625 0.1250
3 Rail Necklace 1-6 Mayam 0.6250 0.3125 0.5625  0.0000 0.1250
4 Gubsi Earrings 0.5-0.72 Gram 0.3125 0.0625 0.1875  0.0000 0.1250
5  Nail Earrings 0.53 Gram 0.0625 0.0000 0.0000  0.0000 0.0000
6  Gold bar 2.04-20.75 Gram  0.4375 0.8125 1.0000  0.1250 0.1250
21.04 - 28.43 0.1875 0.0625 0.1250  0.0625 0.0000
7 Gold bar Grams
8  Gold bar 60.91 Gram 0.0625 0.0000 0.0000  0.0000 0.0000
1 Gram -2 1.0000 0.6875 15625  0.3750 1.0000
9  Rante'sHead Ring Mayam
10 Rante's Head Ring 3 -5 Mayam 0.1250 0.0625 0.1250  0.0000 0.0000
11  Children's Rings 0.3-1Gram 0.1250 0.0000 0.0625  0.0000 0.0000
12 Flower Bracelet 4 - 8 Mayam 0.1250 0.0000 0.2500  0.0000 0.0625
13 Swivel Ring 1 - 10 Mayam 0.1875 0.0000 0.1875  0.0625 0.0000
14 Flower Ring 1-5 Mayam 0.3125 0.1875 0.3750  0.0625 0.0000
15 Wrap Ring 1-1.25Gram 0.0000 0.0625 0.0625  0.1250 0.0625
16  Wrap Ring - 3 Mayam 0.0625 0.4375 0.5000  0.5000 0.4375
17  Kendari Earrings 2.32-4.5 Gram 0.0625 0.0000 0.2500  0.0000 0.0000
Centipede 0.0000 0.1250 0.0000  0.0000 0.1250
18  Bracelet 2.03 - 29 Grams
Centipede 0.2500 0.2500 0.6875  0.3750 0.1250
19  Bracelet - 10 Mayam
20 Wrap Ring 5 -7.84 Grams 0.0625 0.0000 0.0625  0.0000 0.0000
21  Brotan Ring 0.45 -5 Gram 0.0625 0.0000 0.2500  0.0000 0.2500
22 Brotan Ring - 2% Mayam 0.3750 0.5000 0.6250  0.4375 0.5625
23 Bamboo Bracelet 3- 10 Mayam 0.6250 0.0000 0.1250  0.1250 0.0625
24 Sun Ring 1% Mayam 0.0625 0.0000 0.0000  0.0000 0.0000
25  Silver Ring 89 Grams 0.0625 0.0000 0.0000  0.0000 0.0000
26  Earrings 0.6 - 2 Gram 0.0625 0.0000 0.2500  0.0000 0.0000
27  Plain Wrap Ring 1 -3 Mayam 0.1250 0.0625 0.0000  0.0000 0.0000
28  Diamond Ring 2 Mayam 0.0625 0.0000 0.0000  0.0000 0.0000
29  Cartier Bracelet 0.5 Gram 0.0625 0.0000 0.0000  0.0000 0.0000
30  Fashion Ring 1.25-3.1 Gram 0.0625 0.0000 0.0625  0.0000 0.0625
31  Channel Ring 0.5-0.6 Gram 0.0625 0.0000 0.0625  0.0000 0.0000
32  Diamond Bracelet 7.9 - 10 Grams 0.0625 0.0625 0.0000  0.0000 0.0000
33  Ring Earrings 1 Gram 0.0625 0.0000 0.0000  0.0000 0.0000
34  Bamboo Ring 2 -5 Mayam 0.1875 0.0000 0.0625  0.0625 0.0625
35 SSSring 2 Mayam 0.1250 0.0000 0.0000  0.0000 0.0000
36  Channel Bracelet 0.75 Gram 0.0625 0.0000 0.0000  0.0000 0.0000
37  Stamp Ring 5 Mayam 0.0625 0.0000 0.0000  0.0000 0.0000
38 LV Cincinring 0.6 - 0.64 Gram 0.0625 0.0000 0.0625  0.0625 0.0000
39  Balige ring 5 Mayam 0.0000 0.3125 0.3125  0.0000 0.0000
40  Boxer Ring 0.5-1.5Gram 0.0000 0.0000 0.3750  0.1875 0.0625
Children's 0.0000 0.0625 0.0625  0.0000 0.1250
41 Bracelet 1-19 Grams
42 Earrings 0.6 - 0.9 Gram 0.0000 0.0000 0.2500  0.0000 0.0000
0.0000 0.0000 0.0625  0.0000 0.0000
43  Board Bracelet 5 Mayam
44 |ltalian necklace 4.6 Gram 0.0000 0.0000 0.0625  0.0000 0.0000
45  Wire Bracelet 5 mayam 0.0000 0.0000 0.0625  0.0000 0.0000
Keroncong 0.0000 0.0000 0.0625  0.0000 0.0625
46  Bracelet 3.76 - 6.38 Gram
47  Ariso Bracelet 2 Grams 0.0000 0.0000 0.0625  0.0000 0.0000
48  Rail Bracelet 2.05 - 3 Grams 0.0000 0.0625 0.0000  0.0625 0.0625
49  Rail Bracelet 2Y; - 6 Mayam 0.0000 0.0000 0.0625  0.0000 0.0625
50 Bamboo Necklace 5 -8 Mayam 0.0000 0.0000 0.0625  0.0000 0.3125
51  Golden Toys 0.6 - 4.2 Gram 0.0000 0.0000 0.1250  0.0000 0.0625
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3.1.1Cluster Evaluation Using Chebycev and Manhattan Distance Calculations Based on DBI . Values
The principle of the DBI measurement approach is to maximize the inter-cluster distance and minimize the
intra-cluster distance. The smaller the DBI value indicates the most optimal cluster scheme. Here is the
formula to find the DBI value [8]:

.k=MAEi+MAEk 4
7 d(cjck)

1
DBI = Ezﬁ\il manik Rj,k (5)

3.2 DBI Value from Test Results
The following is the DBI value of K-Medoids Clustering. To classify gold sales using the calculation of the
Chebycev distance with several number of clusters.

Criterion Selector (%) Testview () Annotations

[Davies Bouldin
Davies Bouldin
Davies Bouldin: 0.024
& Log

Figure 2. Number of Clusters = 2

(@) Table / Plot View () TextView () Annotations
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Figure 3. Number of Clusters = 3
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Figure 4. Number of Clusters = 4
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Figure 5. Number of Clusters = 5

The following is the DBI value from K-Medoids Clustering. To classify gold sales using the calculation of
the Manhattan distance with several number of clusters.
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Figure 6. Number of Clusters = 2
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Figure 7. Number of Clusters = 3
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Figure 8. Number of Clusters = 4
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Figure 9. Number of Clusters =5

From the test results using rapidminer 5.0, it shows that the grouping of gold sales using the K-Medoids

method by calculating the Chebycev distance distance with several number of clusters and by calculating the
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Manhattan distance with several number of clusters can be seen in Figure 10 and Table 3. The smallest DBI
value is 0.024, namely sales grouping. gold method of K-Medoids with the calculation of the distance
chebycev distance with the number of clusters = 2.

Pengujian Nilai DBI

5
45
q
3.3
3
15
2
15
1
05
0

8 8 8 & § § § §

= = > > = et - -

§ 4 4§ 3 % : § ¢

§ 5 & & § : § &

2 2 = =

1 F) 3 4 5 b ! 8

W Jurnlah Cluster (k) Nilai DBI
Figure 10. Testing DBI Value
TABLE 1
DBI VALUE TESTING
No Distance Calculation Number of DBI Value
Clusters (k)

1 Chebycev 2 0.024

2 Chebycev 3 0.166

3 Chebycev 4 0.32

4 Chebycev 5 0.179

5 Manhattan 2 0.148

6 Manhattan 3 0.253

7 Manhattan 4 0.123

8 Manhattan 5 0.156

After finding the optimal grouping method with the smallest DBI value,

The results of the grouping can be seen in Figure 11.
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Figure 11. Grouping Results

it is followed by grouping gold sales.
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4, Conclusion

The result of this research is a grouping of gold sales using the K-Medoids method with the calculation of the
Chebycev distance and the Manhattan distance. The results of the comparison of DBI values from 2
predetermined distance calculations with several number of clusters found the most optimal grouping,
namely the K-Medoids method with the calculation of the Chebycev distance distance with the number of
clusters = 2. After finding the most optimal grouping, gold sales are grouped. The results of grouping gold
sales obtained two number of clusters from the existing 51 items, namely the high cluster and the low cluster.
Custer height is a ring of rante head with a size of 1 gram to 2 mayam. The low cluster is 50 items other than
the high cluster. The DBI value of the optimal cluster is 0.024.
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