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The development of music service technology is currently making it easier to
listen to songs. One of them is the Spotify application. Services on music
attributes are random, such as Danceability, Energy, Acousticness,
Instrumentalness, Liveness, Loudness, Speechiness, Valence, and Tempo. The
purpose of this study is to compare the results of clustering on the K-Means and
K-Medoids algorithms using the Rstudio tools. The results of this comparison
obtain the optimal number of clusters and obtain high, medium, and low cluster
results. The results of the K-Means calculation are based on the average in cluster
1 the highest is Tempo with a value of 118 in cluster 2 the highest is Tempo with

Keywords: a value of 125, and in cluster 3 the highest is Tempo with a value of 123. The
Data Mining, calculation of K-Medoids is based on the average in cluster 1 the highest is
Clustering, Tempo with a value of 129, in cluster 2 the highest is Tempo with a value of 122,
K-Means, and in cluster 3 the highest is Tempo with a value of 110.
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1. Introduction

Rapid technological developments provide music streaming services that are increasingly complete and
easily accessible from various platforms. One of them is the Spotify application. Spotify provides a variety of
music, podcast, and video services that provide millions of access to songs and other content. Spotify is a big
platform and has a lot of users, of course, it needs analysis to get better and increase competition on other
platforms. This data uses Spotify’s public data based on the genre of Indonesian Pop songs based on 9
audiotrack feature attributes, such as Danceability, Energy, Acousticness, Instrumentalness, Liveness,
Loudness, Speechiness, Valence, and Tempo. Each song has a different level of audio features. The music
attributes provided by Spotify are random, it is necessary to cluster each song attribute and optimize it
because people tend to want to listen to the songs they want to hear[1]. Based on these problems, it is
necessary to analyze the attributes of the audio track features using the K-Means and K-Medoids algorithm
methods. The purpose of this method is to cluster the database on the audiotrack feature attributes to produce
several clusters.

Based on the previous analysis, the K-Means algorithm was used for the process of grouping active
students with the elbow method. The results are used as a basis for determining the same cluster in different
amounts of data [2]. The previous analysis of the K-Medoids algorithm was used to group new students to
determine the pattern of study program selection. These results are based on the testing process using the
Silhouette Coefficient method, with the best value of 0,690754 with a total of 3 clusters and a total of 15 data
[3]. The K-Means and K-Medoids algorithm methods are used to compare the results with the Spotify genre.
By using the Global Top 50 data and calculating 3 clusters, cluster 1 contains 2,833 members, cluster 2
contains 21 members [4]. The grouping of potential forest and land fires based on hotspot has a Silhouette
Coecfficient global K-Means value of 0,558. While the K-Medoids are 0,529 [5]. Data collection of insurance
products of national companies, using 3 attributes, namely premium, number of customers, and year of
release for each product. The test results using the K-Means method with the smallest value is K = 5, namely
0,118. While the K-Medoids algorithm, the smallest value is K = 2, which is 0,027 [6]
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The data collection used is based on Spotify data for the Indonesian Pop song genre with a total of
3,259 records. Data collection techniques are carried out through the scraping process. Web Scraping is a data
collection method that has been provided by certain platforms via the internet [7]. A web scraper is generally
a page on the web in a markup language such as HTML or XHTML. The document is used to analyze using
scraping tools and collect data via the web [8]. The comparison of K-Means and K-Medoids resulted in
groups based on the highest, medium, and low clusters.

2. Method

Data collection results from grouping based on attributes of Indonesian pop genre song data using
Spotify Developer data obtained through Web Scraping on Rstudio, after that the data will be processed
through Data Mining Clustering using K-Means and K-Medoids algorithms to determine the highest cluster
results, medium, and low. Data Mining is the process of finding patterns and knowledge from large amounts
of data that helps make decisions to use. The pattern is analyzed to find new knowledge that is used to solve a
strategic problem in the form of future predictions [9]. Data mining has several signs, such as knowledge is
still hidden in data chunks [10].

Clustering is a data mining technique used to find cluster characteristics of large data. Clustering groups
large amounts of data into clusters which later in each cluster contains the same or similar data. One example
is database technology, data warehouse, statistics, machine learning, computing, and others [11]. The K-
Means algorithm is an iteration clustering algorithm on the data partition into the number of K clusters that
have been set at the beginning [12]. The K-Means algorithm is implemented because it is relatively fast,
adaptable, and generally used in practice [12]. K-Medoids algorithm or Partitioning Around Medoids (PAM)
is an algorithm that performs cluster grouping by using a representative object (medoid) as the center of the
cluster for each cluster [13]. The K-Medoids algorithm is usually used to overcome the weakness that exists
in the K-Means algorithm, because the K-Means is very sensitive to outliers and the object is very far from
the majority of other data, so if placed in a cluster, this kind of data can deviate from the average value
(mean) of the cluster [14].

This comparative analysis aims to compare the results on the attribute data of audiotrack features based
on the genre of Indonesian Pop songs by grouping the K-Means and K-Medoids algorithms. There are
several stages in the Clustering process, namely using the data analysis method according to CRISP-DM
(Cross Industry Standard Process for Data Mining) [15] which is divided into 6 stages, hamely :

a. Business Understanding Stage
Problem understanding based on audio feature attributes. This stage is needed for audiotrack feature
analysis to find out the results of each cluster to compare the results of K-Means and K-Medoids.

b. Data Understanding Stage

This stage is carried out for initial data collection, then will analyze the data and understand all the
contents of the data based on the Data API on Spotify Developer. The technique used to get Spotify
data is web scraping. The web scraper technique takes data that has been published on the web [16].
Then it will be saved in a soft file in XLSX format. The data collected is in the form of attribute data
for the audiotrack feature with the Indonesian pop song genre, The data collected is 3.259 data and
stored in Microsoft Excel. Figure 1 shows a snippet of the initial dataset before it is processed.
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Information on each attribute column of the Indonesian pop song dataset can be seen in table 1.

TABLE 1
Atribute Column
No Attribute Description
1 Danceability Refers to how ideal a song is to make listeners dance
2 Energy Measuring the energy of a number
3 Loudness Perception of song or sound volume
4 Speechiness Refers to the density of words in the song
5 Acousticness Measures the extent of effect and distortion on each
instrument
6 Instrumentalness Refers to the variety of instruments used in one song
7 Liveness Measuring music production with roles when songs are
performed live
8 Valence Refers to the emotions that appear in the song
9 Tempo Scales that use the same notes as the standard major but in

a new and different way

c. Data Preparation Stage
This stage is done to prepare the data. The data obtained is still in the form of raw data, therefore
this stage is carried out to consider the completeness of the data and the selection of fields.

d. Modeling Stage
This stage is carried out to determine the appropriate modeling technique. This study uses the K-
Means and K-Medoids algorithms with several techniques to solve these problems. Figure 2 shows
the modeling stage.

Algorithm K-Means

o Silhouette
Dataset | atioa

Figure 2. Modeling Stage

Algorithm K-Medoids

Figure 1 explains that the dataset is then clustered optimally using the Silhouette method. By using 3
clusters to determine the results of high, medium, and low clusters on the K-Means and K-Medoids
algorithms.
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e. Evaluation Stage
At this stage, an evaluation of the modeling technique used is carried out to determine whether the
modeling technique chosen is appropriate and to see if there are problems in the research that are not
resolved properly. Then conclude from the results that have been completed. In this study, no
evaluation stage was carried out.

f. Deployment Stage
At this stage, the preparation of the report presents the results of the modeling technique that has
been used and then explains it to the parties concerned. In this study, it was not used at the
deployment stage.

3. Results and Discussion

The implementation of the K-Means and K-Medoids algorithms using the Rstudio tools has several
stages, the first stage is to install and load the package, then data preparation, look for the optimal K cluster,
and the last is the execution of K-Means and K-Medoids.

3.1 Data Preparation

Preparing the dataset used in the calculation process Rstudio has several stages such as importing the
data, cleaning the data, and selecting the variables used in the clustering process. Figure 3 shows data that
can be used to perform cluster calculations with the file name “audio fix”.

© deeceability energy

= e WM ew N -

Figure 3. A file named “audio fix”

3.2 Optimal K Cluster

The next stage is to find the optimal K using data that has been processed through data preparation
beforehand. Finding the optimal K on the K-Means and K-Medoids algorithm using the Silhouette
Coefficient method. Figures 4 and 5 show the K optimal results for K-Means and K-Medoids.

Optimal number of clusters

e

rage silhouette width

1 2 3 465 6 7 8 8 10
Number of clusters k
Figure 4. Visualization of optimal K results on K-Means
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Figure.5 Visualization of optimal K results on K-Medoids

In optimal K results, the K-Means algorithm uses 3 clusters, while the K-Medoids algorithm uses 2
clusters. However, because the purpose of this study was to obtain high, medium, and low cluster results, the
calculation process was carried out using the 3 clusters.

3.3 K-Means Execution

The next step is to calculate the K-Means algorithm because the optimal K has been determined, namely

K=3, Figure 6 shows the results of cluster membership and cluster means at Rstudio.

s> print(final)’
K-means clustering with 3 clusters of sizes 277, 1208, 1774

Cluster means:

danceability energy  loudness speechiness acousticness instrumentalness
1 ©.609106745 0.4538720 -06.2045984 1.66484971 -0.2703396 -8.14565868
2 -8.585334145 -0.9610734 -08.5579030 -0.30979284 ©.8183202 8.01839052
3 ©0.403969041 ©.5835705 ©0.4118493 -0.04201991 -8.5158207 ©6.01022080
liveness valence tempo

1 2.1762565 0.2340674 ©.8e727913
2 -0.2142857 -0.885192¢2 -0.15161172
3 -0.1938912 0.5662211 ©.10210295

Figure 6. Cluster membership and cluster means
Figure 6 describes the grouping of 3 clusters, cluster 1 each with 277 members, cluster 2 each with
1.208 members, and cluster 3 each with 1.774 members. Figure 7 shows the results of the visualization of the
K-Means algorithm. Cluster 1 is marked in red, cluster 2 is marked in green, and cluster 3 is marked in blue.

Cluster piot

3 cluster
[

< 3 Ji
;é' p &) 2
8, "

Dim1 |3|,:4-,;-|

Figure7. visualization of K-Means algorithm

The final result of clustering is the process of calculating the average of each cluster. Figure 8 shows the
final result of the K-Means algorithm.
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loudness speechiness acousticness instrumentalness liveness valence tempo
9.9381 0.568 @.00723 @.162 9.274 118,
2.855§ e.182 0.8000629 e.197 0.624 125,

§.99 9.93%8 8.497 9.697 9.161 9.461 123

Figure8. Final K-Means

Figure 8 explains that in cluster 1 it is Tempo because it has the highest value among other audio
features reaching a value of 118, in cluster 2 it is Tempo because it has the highest value among other audio
features reaching a value of 125, in cluster 3 it is Tempo because it has the highest value. High among other
audio features reaches a value of 123.

3.4  K-Medoids Execution

The next step is the calculation of the K-Medoids algorithm because K optimal has been determined
K=3, then the calculation of the K-Medoids algorithm can be carried out, Figure 9 displays the medoid
representation, clustering vector, and numerical information for each cluster.

Figure 9. Medoid, Clustering vector, numerical information for each cluster

Figure 9 explains that the data selected as representative of the medoids are data 903, 1101, and 1446.
Clustering is carried out on the 2.259 records displayed in the form of information on the number of data
from each cluster. The maximum distance and the average value of the distance from each cluster. The
number of data in cluster 1 is 1.024 data, with a maximum distance value of 7,93762 and an average distance
value of 1,972092. The amount of data in cluster 2 is 1.621 with a maximum distance value of 11,96204 and
an average distance value of 2,423424. The number of data in cluster 3 is 614 data, with a maximum distance
value of 15,39547 and an average distance value of 2,490118. Figure 10 shows the results of the visualization
of the K-Medoids algorithm, cluster 1 is marked in red, cluster 2 is marked in green, and cluster 3 is marked
in blue.
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Figure 10. Visualization of K-Medoids algorithm

The final result of the K-Medoids clustering is the process of calculating the average of each cluster.
Figure 11 shows the final result of the K-Medoids algorithm.

ciuster danceabllity energy loudness speechiness acousticness Instrumentalness liveness valence tespo

i 8.517 98.56% -7.31 9.e333 @,316 9,818) 8.155 8.327 129
2 0.626 0.751 -6.58 a.0602 9,292 8.8241 0.2:8 @.582 122
3 2.430 8.327 -18.5 0.8424 e.722 9.08484 8.158 @8.233 119,

Figure 11. Final K-Medoids

Figure 11 explains that in cluster 1 it is Tempo because it has the highest value among other audio
features reaching a value of 129, in cluster 2 it is Tempo because it has the highest value among other audio
features reaching a value of 122, in cluster 3 it is Tempo because it has the highest value. High among the
audio features reaches a value of 110.

3.5 The results of the comparison of the number of cluster members in the K-Means and K-Medoids
algorithms.

After performing calculations on Rstudio, the number of cluster members for each attribute is obtained.
Comparison results of K-Means and K-Medoids can be seen in table 2.

TABLE 2
Comparison Results Of K-Means And K- Medoids
Attributes and K-Means K-Medoids
number of members 1 2 3 1 2 3
Danceability 0,481 0,607 0,516 0,517 0,626 0,439
Energy 0,422 0,736 0,614 0,564 0,751 0,327
Loudness -9,06 -6,52 -8,90 -7,31 -6,59 -10,5
Speechiness 0,0381 0,0556 0,0398 0,0332 0,0604 0,0424
Acousticness 0,560 0,188 0,407 0,316 0,204 0,722
Instrumentalness 0,00733 0,00620 0,697 0,0181 0,0241 0,0484
Liveness 0,162 0,197 0,161 0,155 0,210 0,158
Valence 0,274 0,624 0,461 0,327 0,682 0,233
Tempo 118 125 123 129 122 110
Number of members 277 1208 1774 1024 1621 614

Based on table 2, it is explained that the highest number of cluster members in the K-Means algorithm
occurs in cluster 3 with a total of 1.774 members, the number of medium cluster members occurs in cluster 2
with a total of 1.208 members, the lowest number of cluster members occurs in cluster 1 with a total of 277
members. While the highest number of cluster members in the K-Medoids algorithm occurs in cluster 2 with
1,621 members, the number of medium cluster members occurs in cluster 1 with a total of 1.024 members,
and the lowest number of cluster members occurs in cluster 3 with a total of 614.
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4, Conclusion

Based on the results of clustering audiotrack features based on the Indonesian pop genre by
implementing data mining using Rstudio tools, the conclusions generated are as follows K Optimal on the K-
Means and K-Medoids algorithms use the Silhouette Coefficient method using 3 clusters. The results
obtained from the K-Means algorithm calculation process are based on the average, namely the Tempo audio
feature because it has the highest value among other audio features. In cluster 1 it reached 118, in cluster 2 it
reached 125, and in cluster 3 it reached 123. While the results obtained from the K-Medoids algorithm
calculation process are based on the average, namely the Tempo audio feature because it has the highest
value among other audio features. In cluster 1 it reached 129, in cluster 2 it reached 129, in cluster 3 reached
116. The results of the comparison of K-Means and K-Medoids, the highest cluster value for each member is
found in the K-Means cluster 3 algorithm with a total of 1.774 members.
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