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ABSTRACT

This research aims to find out whether or not many tourists visited Indonesia after Covid-19 by clus-
tering. This will generate foreign exchange earnings and contribute directly to the country’s economic
growth. The analytical method used in this research is K-Medoids. K-Medoids is a partition clus-
tering technique that groups a collection of n objects into k clusters by utilizing the objects in the
collection of objects to represent a cluster called a medoid. The data in this research used secondary
data related to foreign tourist visits to Indonesia from several publication sources in 2017-2021. The
results of this research show that there were 3 clusters obtained: Cluster 1 shows the number of
tourist visits visiting Indonesia in 2017, 2018 and early 2019 because the Covid-19 pandemic has not
yet occurred, Cluster 2 shows that there were no tourist visits in 2020 due to the start of the Covid-19
pandemic, and Cluster 3 indicates low tourist arrivals in 2021 due to the Covid 19 pandemic which
temporarily prohibited foreign tourists from visiting Indonesia.
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1. INTRODUCTION

The tourism industry is one of the foreign exchange earning sectors highest for Indonesia. Based on data from the Ministry
of Tourism total Indonesia’s tourism foreign exchange in 2018 2018 was $19.29M. Besides that based on data from World Travel &
Student Council, Indonesia is number one in Southeast Asia as fastest growing country intourism sector [1]. A foreign tourist is any
visitor who visits a country other than his/her place of residence for one or more reasons and whose stay is no more than 12 months,
without the intention of earning income in the destination country. As the number of foreign tourists increases, the impact will be
greater. The positive impact of tourism is that it creates new jobs for local people, increases economic income and makes it possible
to learn foreign languages, for example. English, Japanese [2]. There are several factors that influence the number of foreign tourist
visits, namely the condition of natural and cultural wealth as well as security issues in terms of environmental health. At the end
of 2019, there was a virus outbreak in Wuhan, China which had an impact on human health. Chinese authorities confirmed that the
virus was a new corona virus and WHO called this virus COVID-1 which resulted in a lack of tourist visits in Indonesia [3]. The
Central Statistics Agency (BPS) recorded that the number of foreign tourist visits to Indonesia during 2022 reached 5,47 million
visits. This figure increased by 251.28% compared to the 2021 period. Meanwhile, the number of foreign tourist visits increased
from 5,47 million in 2022 to 4,15 million through the main gate, and 1,32 million entered through the border gate. The number of
foreign tourist visits is estimated to be the highest in 2022 compared to the COVID-19 pandemic period, namely 2020-2022. If we
look at previous data, the number of foreign tourist visitors in 2020 reached 4,05 million people, but in 2021 it will still be at 1,56
million people. Before the corona virus pandemic, the number of foreign tourists in 2019 was 16,11 million people and will increase
in 2022.

One analysis process that can be based on distribution patterns in certain clusters with the technique of forming certain cluster
groups is Clustering [2]. Clustering is a technique of multivariate analysis which aims to group objects by combining objects in
a group of objects that are similar (or related) to each other and different (not related) to objects in other groups [3]. K-Medoid a
partition clustering technique that groups a collection of n objects into k clusters by utilizing objects in the collection of objects to
represent a cluster called a medoid [4]. Biplot analysis is an attempt to explain data in the form of tables and two-dimensional graphic
summaries. With a presentation like this, the characteristics of the variables and objects of observation as well as the relative position
between the objects of observation and the variables can be analyzed [5]. Biplot information source contains objects and variables
into one photo. Biplot analysis can be expressed visually in a set of objects and variables in a diagram [6]. There are three important
things to take away from this Biplots are: 1) Proximity between objects. which objects have similar properties to certain objects, 2)
Diversity of variables: This information is used to find out whether there are certain variables whose values are more or less the same
for each object, or vice versa, 3) Correlation between variables. This information can be used to assess how a variable influences or
is influenced by other variables.

Based on research conducted by [7] it shows that the clustering results of countries with very high, high, quite high, low and
very low tourist arrivals use K-Means and PCA modeling. Meanwhile, according to [8] using the K-Mean algorithm obtained results
that almost 90% of provinces in Indonesia still have low tourism potential. This is proven by the number of foreign guests staying
at hotels based on reports from the central statistics agency. Meanwhile [9] stated that Applying k-means algorithm methods to
cluster country of origin, the results showed they were three clusters formed based on the attributes of visiting, i.e. length of stay in
Indonesia and total amount of their expenditures. Each cluster consists of 14, 54 and 18 countries. The first cluster is characterized
by countries that have high tourism spending; the second cluster is formed by countries with moderate tourism spending; and the
third cluster is characterized by countries with low tourism spending. The accuracy of the three clusters in explaining the variance of
tourist spending is 68.8 %.

Several relevant studies have not yet grouped tourist visits using biplot clustering, only using Algorithm K-Means and
PCA. Therefore, research aims to find out whether or not many foreign tourist visits in Indonesia according to the Rupiah exchange
rate, the gross regional income, and the population of Indonesia, using cluster and biplot analysis. It is hoped that this research
can contribute to the Indonesian government in improving tourist destination facilities, supporting training to improve services and
performance, and supporting the socialization of tourist attractions, therefore more foreign tourists will visit Indonesia as well as
equalizing tourist attractions in the Indonesian region in terms of their development.

2. RESEARCH METHOD

2.1. Data Source

The data in this research uses secondary data related to foreign tourist visits to Indonesia from several publication sources in
2017-2021. The data in this research were taken from four places where the number of Indonesian tourist visits was sourced from
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BPS of the Republic of Indonesia, the Rupiah exchange rate was sourced from Bank Indonesia and https://fx-rate.net/historical, GDP
per capita was sourced from the World Bank via data.worldbank .org, and the Indonesian population is sourced from Work Bank via
data.worldbank.org.

2.2. Research Variables
The variables in this research are as follows:

X1 : Number of tourist visits to Indonesia
X2 : Rupiah exchange rate
X3 : Indonesias GDP per capita
X4 : Total population of Indonesia

2.3. Research Procedure
The steps taken in this research include:

a) Collect data based on predetermined variables
b) Carry out descriptive statistical analysis tests
c) Carry out cluster analysis by showing the midpoint of the data as well as the year and month with Euclidian distance on

Equation (1) [10].

dij =

√√√√ p∑
n=1

(qi − pi)
2 (1)

With, dij is distance between objects i and j, xia is value of object i when variable to a, xja is value of object j when variable
to a, and p is Total observed variables. Algorithm for performing K-Medoids clustering (See in Figure 1 [11]

Figure 1. K-Medoids Algorithm

International Journal of Engineering and Computer Science Applications (IJECSA)



46 ISSN: 2828-5611

d) Carry out biplot analysis to find out data points that have the same characteristics and correlation between variables using
the biplot feasibility measure on Equation (2) [12].

p2 =
λ1 + λ1∑r

k=1λk
(2)

Where, p2 is measure of the feasibility of a two-dimensional biplot for the corresponding value, λ1 is first largest eigenvalue,
λ2 is second largest eigenvalue, and λk is k-th largest eigenvalue, where k = 1,2,3,..,r .

3. RESULT AND ANALYSIS

3.1. Description Analysis

Disciption analysis to determine the number of foreign tourist visits in Indonesia based on the number of Indonesian tourist
visits, Rupiah exchange rate, per capita income and the number of Indonesian residents for 5 years with the total population of
Indonesia. To see how large the number of foreign tourist visits is, see Figure 2.

Figure 2. Number of Tourist Visits to Indonesia

Figure 2 shows that the highest number of foreign tourist visits was in September 2018 and September 2021, namely around
1,500,000 people, while the lowest number in May 2020 and May 2012 did not reach 500,000 people. To find out how much the
rupiah exchange rate occurred during visits by foreign tourists to Indonesia from 2017 to 2021, you can see in Figure 3. From Figure 3
it is known that the highest rupiah to USD exchange rate occurred in 2021, namely 14,900, while the lowest rupiah to USD exchange
rate occurred in 2018, namely 14,000. To find out gross regional income in 2017-2021, see Figure 4.
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Figure 3. Rupiah to USD Exchange Rate

Figure 4. GDP

Figure 4 shows that the largest gross regional income in 2021 is $1,190,000,000,000.00 and the smallest is in 2017, namely
$1,020,000,000,000.00.

3.2. K-Medoid Clustering
K-Medoid are used to collect objects that are very far away in location/characteristics so that if they are inserted into a cluster

the data can distort the average (mean) value of the cluster. K-medoid is used to group foreign tourist visits based on the number of
tourist visits to Indonesia, the Rupiah exchange rate, Indonesian GDP per capita and the number of Indonesian residents by looking
at the midpoint or collection of objects that represent a cluster (See in Figure 5).
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Figure 5. K-Medoid

From Figure 5, the findings of this research are known that some data distributions are located at a distance of -1.5, one data is
at a distance of -0.8 and is close to 0.0 (this is the midpoint of the data distribution). Other data is between 0.0-1.2. To find out the
distribution of data by month and year, see Figure 6.

Figure 6. K-Medoids (Month and Year)

From Figure 6, the findings of this research are a distance of -1.5 there are several points/data in February-December 2020 and
May, June, July 2021, a distance of -0.8 in March 2020, and a distance approaching 0.0 in February 2020. Meanwhile, the data at
0.0-1.2 was in January-December 2017, 2018 and 2019.

3.3. Clustering Biplot
Biplot analysis is a descriptive statistical tool that simultaneously represents the relative position of objects observed in two

dimensions with the variable p. This analysis is based on singular value decomposition (PNS) of the matrix and is applied to data with
an interval or ratio measurement scale and can also be used for ordinal data. To find out the dimensions of the point/data distribution,
see Figure 7.
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Figure 7. FP-Growth Method with RapidMiner

From Figure 7, the findings of this research are points in the same group have the same characteristics. Variables that have
small variations are GDP and population density variables. Meanwhile, the variables that have great diversity are the exchange
rate and tourist visits variables. The correlation between variables between GDP and population density shows a strong positive
correlation, meaning that the greater the population, the higher the GDP. Meanwhile, population density and tourist visits show a
weak negative correlation, meaning that the higher the population, the lower the number of foreign tourist visits. Many foreign
tourists visited Indonesia in 2017, 2018 and early 2019, this is because in 2019 there was no Covid-19 pandemic. 2019 and early
2020 had strong characteristics in the exchange rate variable, this is because that year was the beginning of Covid-19. 19 so that the
money exchange rate continues to rise. The years 2020 and early 2021 have strong characteristics in the GDP and population density
variables, this is because that year was a period of lockdown which required staying at home to avoid the spread of Covid-19

The results of this research are in line with or supported by [13] which states that there were significant differences in the
tourism sector before COVID-19 and when COVID-19 occurred. This occurred as a result of travel restrictions imposed by the
government to reduce the spread of COVID-19, resulting in a reduction in both domestic and international travel. The spread of
the COVID-19 pandemic has caused foreign tourists to cancel trips and bookings on a large scale and the reluctance of tourists to
visit is influenced by concerns about the impact of tourism travel during the pandemic. Meanwhile, research [14] states that Decline
in foreign and domestic tourism as well due to the temporary ban on foreign tourists entering Indonesia and restrictions domestic
tourists go to several cities and provinces in Indonesia, mode restrictions air and sea transportation. There is an influence of the
Covid-19 pandemic on hotel occupancy rates in Indonesia. The longer the Covid 19 pandemic lasts, the more the occupancy rate for
star hotels in Indonesia is increasingly decreasing due to restrictions activities in public places or facilities, restrictions on modes of
transportation, hotel room prices, quality of hotel services and hotel facilities.

4. CONCLUSION
From the research it can be concluded that 1) clusters with red dots indicate the number of Tourist Visits who visited Indonesia

in 2017, 2018 and early 2019 because the Covid-19 pandemic has not yet occurred, 2) clusters with green dots in 2020 indicate that
Tourist Visits are not very many due to the beginning of the Covid-19 pandemic. 3) Clusters with blue dots indicate that the lack
of Tourist Visits in 2021 was due to the Covid-19 pandemic which temporarily prohibited foreign tourists from visiting Indonesia.
In this case, researchers suggest carrying out mapping using different methods and variables with the aim of perfecting research on
foreign tourist visits to Indonesia.
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