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1- Introduction

Thanks to the tourist and hospitality industries, countries cation destinations gain considerably from
the economic growth generated by tourism and hospitality; ¢
in such countries. Because tourist vacations cover domestic
modes of transportation such as air travel, railway travel, cruis
industry must also supply various food and beverage (F&B) cui
luxury menus or basic foods. Lodging, too, is critical to a tourist's en
guest rooms, homestays, and hostels from 1 to 5 stars. Moreover, holiday

outlets serving specialty and
otels, motels, guest houses,
entertainment through
staurants, forests, and

Malaysia's economy has been severely impacted by the emergence of COVID-19, and tourism
industry. This year, the Malaysian government is estimated to have lost Malaysian Ring [2]. Tour
and vacation packages have been cancelled, which causes serious trouble for hotels and“air in the vi€inity [3].
Malaysia's most famous tourist sites have seen an unprecedented drop in the number of internationa alaysian
government estimates indicate that the country's Gross Domestic Product (GDP) has fallen by betwie percent and

1.2 percent during the last year (RM10.8 billion to RM17.3 billion).
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Malaysia is in the southern-eastern hemisphere and consist of thirteen states and three federal territories, all of which
have different cultural perspectives. Numerous minorities, notably Bumiputras, Chinese, and Indians, live in Malaysia,
a multi-cultural and multi-ethnic country with many ethnic groups [4]. Post-independence GDP in Malaysia has grown
at an average rate of 6.5 percent per year due to the wealth of natural resources and contributions provided by the tourist
and hospitality industry and other industries like science, technology, information technology, commerce, and medical
tourism. Malaysia is a beautiful country with stunning tourist destinations such as beaches, landscapes, islands, hill
stations, mountains, World Heritage Sites, national parks and nature reserves, and rural tourism. It is a popular tourist
destination with visitors worldwide, resulting in increased tourism and economic benefits for the country's tourism and
hospitality industries [5].

, they will recover to normal levels following shocks like the present COVID-19 pandemic.
ivals do not imply reversion, the number of arrivals will not return to normal. As a result,
. Given the substantial economic contribution to Malaysia, the goal of this research
reak has affected the Malaysian tourism industry. We will assess if the reduction

relevant policy meg
is to determine hov
in inbound visitors to
the COVID-19 pande
used in this research [6].

activity and consumers of tourism services and
pandemic. The paper also highlights the substan
tourism is the economic sector most affected b
five sections. After the introduction and literatur
sections show the results, the discussions, and specific meas

andemic. The structure of the paper is composed of
escribed the research design. The succeeding three

2- Materials and Methods

The research design of this study comprises five steps, as fo
(3) Results and Analysis; (4) Discussion; and (5) Conclusion (see

1st Step: — 2) International Tourists

Literature Review 3) Change of Internati

4) Hotel occupancy.

1) Data Collection & Processing;

an Step: — .
Method Application 2) AR_NN'ADF'
3) Unit Root Tests.

1) Results of Unit Root Tests;

3rd Step: —) i
Results and Analysis 4) Results of the ARNN-ADF Tests.

vV

4th Step:
Discussion and Conclusion

Figure 1. Flowchart of Research Design
2-1- Economic Impact of Tourism

Tourism and hospitality have taken an enormous hit because of the COVID-19 sickness and the widespread nature of
the disease. Currently, the COVID-19 pandemic has had an unprecedented negative economic impact on numerous
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industries, including tourism, which is suffering primarily because of international travel restrictions imposed in many
parts of the world. In the short and possibly long term, the pandemic will decrease international visitors to tourist
destinations. It is projected that the number of foreign arrivals would decline by nearly 20-30 percent, resulting in revenue
losses in the worldwide tourist industry of between USD300 and 450 billion. In 2020, a reduction in the number of
foreign passengers resulted in revenue losses for airlines of roughly USD252 billion and revenue losses for airports of
approximately USD77 billion [7]. Millions of livelihoods and jobs have been eliminated because of travel restrictions
and border closures in virtually every country across the world [8].

The Malaysian Institute of Economic Research’s (MIER) projection of 4 percent GDP growth was reduced to just 2.9
percent in 2020, resulting in employment losses of up to 2.4 million, with 67 percent of those losses occurring in the
unskilled group. Initial estimates from the International Labor Organization (ILO) indicate that unemployment and
underemployment are growing substantially as the crisis worsens [9] (Garcia-Mufioz Alhambra et al., 2020). According
to external sourg@s,Gitis anticipated that the unemployment rate and real GDP growth in Malaysia would decline in both

the world e near future (Figure 2). COVID-19's effects on the Visit Malaysia 2020 campaign in Malaysia
have been frig rcent of the tourism business in Malaysia originated from China, Singapore, or Indonesia,
which were all badly affe he pandemic, Malaysia's tourism industry was seriously damaged [11]. In the first six
months of 2020 Orders (MCO's) economic impacts on the country have resulted in an estimate of
about RM45 billio tourism sector according to the Ministry of Tourist, Arts and Culture (MOTAC)
[12]. The leading to ort, accommodation, restaurant sector, and event business (Figure 3). Until

experienced incredible gr .
spend on travel expenses, lodgi penses, hotel-staying expenses, food expenses, and other tourist
destination-related expenses. | '
hazards alone, with a projected 5.5 billio
constraints and MCO's imposed by th

GROWTH PERCENTAGE (%)

2018 2020 2021 2022 3 2024

Global real GDP growth = Malaysia's real rowth

Figure 2. Economic Growth in Malaysia.
2-2- International Inbound Tourists

Malaysia welcomed a record of 13.35 million international tourists during the first six months of 2019, resulting in
an increase in tourism income of 6.8 percent, which contributed to the nation's coffers by RM41.69 billion. In a recent
study, the average stay time of tourists has grown by 0.4 to 6.2 days, according to Tourism Malaysia [12]. It states that
Singapore, Indonesia, China, Brunei, India, South Korea, the Philippines, Japan and Australia were the top 10 foreign
tourist arrivals. In the last two decades the number of overseas visitors to ASEAN countries has shown a constant
increase (1995-2019). Singapore, Indonesia, Vietnam, and the Philippines are the top five tourist destinations in the
world for international visitors. Thailand and Malaysia are the top two destinations for international tourists. Thailand
and Malaysian tourism received 38.18 and 25.83 million international visitors, respectively, in 2019 [13]. According to
Table 1, Malaysia receives the highest number of international tourists. It was Singapore that received the largest share
of inbound visitors (47.74%), followed by Indonesia (11.18%), while Australia received the smallest amount of inbound
visitors (1.70% ).
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Figure 3.

Table 1. International

No. Nationality Percentage (%)
1. Singapore 47.74
2. Indonesia
3. China
4. Thailand 12,478,663
5. Brunei 10,493,282
6. India 5,361,446
7. Philippines 3,845,321
8. Japan 3,645,538
9. South Korea 3,584,344
10. Australia 3,541,296 1.70

Top-10 Total 182,937,987 87.72
ROW* Total 25,607,736 12.28
Global Total 208,545,723 100.00

Note: *ROW stands for the rest of the world.

Table 2. International Tourist Receipts for Malaysia, 2014-2019.

Country Unit 2014 2015 2016 2017 2018 2019
Billion (USD) 24.47 1919 1968 2031 21.77 2238

Malaysia
% of total exports 9.81 9.16 9.79 9.08 8.83 8.76

2-3- Impact of COVID-19 on International Tourists Arrivals

In its 2020 report, the Adventure Travel Trade Association (ATTA) stated that firms and organizations throughout
the tourism sector are struggling and are not immune to the current economic climate. In the face of COVID-19 related
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social limitations, even the most fundamental duties required by the company to generate money are impossible, which
cause financial issues with the passage of each day when mobility and travel limits are implemented [16]. Revenues
have fallen significantly, but expenses continue to accumulate. Cash flow has become a significant issue for the sector.
Almost a year after the first confirmed cases of COVID-19 were discovered in the Chinese city of Wuhan, the pandemic
has caused extraordinary disruptions to foreign visitor arrivals in several countries across Southeast Asia [17]. Table 3
shows the foreign arrivals of the main tourist groups in Malaysia before and after closing the borders. As demonstrated
in Table 3, the number of international tourists arriving in Malaysia has fallen considerably since the onset of COVID-
19. In large part, this is due to tourists' concerns about their health risks and the actions of their respective governments
about travel restrictions. When comparing the number of inbound visitors from February 2019 to February 2020, many
international tourists' arrivals in Malaysia have decreased significantly, particularly those from Brunei and South Korea,
which have decreased from -55.15 to -52.34 percentage points, respectively. In February 2020, only visitor arrivals from
India had a 15.63 percent rise over the previous month.

able 3. Changes of International Tourist Arrivals in Feb. 2019 versus Feb. 2020.

Nationality Feb. 2019 Feb. 2020 A (%)
Singapore 813,186 494,638 -39.17
Indonesia 297,666 256,212 -13.93

295,150 70,137 -76.24
162,595 126,191 -22.39
102,571 45,998 -55.15

59,488 15.63
22,474 -26.34
32,963 -5.14
30,679 -52.34
19,330 -21.43

in Malaysia have been frightening. As 64 percent of the
donesia, which were all badly affected by the
anuary to March 2020, the Tourist, the Arts

S for the country's major tourism operators
comprising the transport, accommodation, restaurant sector [19]. According to hotel cancellation
statistics, about 170,085 rooms were cancelled, resulting in
2020 [20]. The study claims that around 17 percent of hotel em

having to take an unpaid vacation, have their pay decreased, or be perma

is not anticipated to make a profit. According to this estimate, roughly 30 percent of
close their doors permanently or temporarily if the pandemic scenario worsens further [2

Table 4. Malaysia’s Hotel Occupancy Comparison for 2019 vs. 2020.

Comparison 2019 2020 Average Daily Rate (RM) Estimated Loss of Room Revenue (RM)
Month Occupancy (%)  Occupancy (%) Based on 200,000 Star Rated Hotel Rooms Only
January 58.5 55 227.89 (49,452,130)

February 67.72 44 238.07 (327,527,183)
March 64.99 22 223.64 (596,085,583)
April 64.68 6 219.55 (1,126,568,133)
May 52.91 11 206.70 (537,093,414)
June 64.10 16 228.75 (660,172,500)
Total Amount (RM) (3,296,898,943)

Source: This table is based on a survey conducted by MAH, published on The Edge Malaysia Weekly on the 27th of April 2020
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3- Results and Discussion

Malaysia's incoming visits to the country have declined owing to the stresses from the COVID-19 pandemic, but we
still need to do unit root testing to confirm if this is permanent or temporary. If we treat the time series as consisting of
stationary processes, then we may infer that the impacts of shocks on visitor arrivals are transient (or if the unit root null
hypothesis is not rejected). Shock-induced changes in visitors may be regarded to be long-term if they are considered
non-stationary processes (or if the null hypothesis for the unit root is not rejected). The series can be classified as
stationary or non-stationary based on a variety of approaches. Other test types mentioned above are also called
Augmented Dickey and Fuller [24], Phillips and Perron [25], and Kwiatkowski et al. [26].

Specifically, the data examined in this study pertains to incoming tourists to Malaysia from the top ten origin
countries (Singapore, Indonesia, China, Thailand, Brunei, India, Philippines, Japan, South Korea & Australia). The data

. The ARNN-ADF test was used to determine if foreign tourist arrivals were a mean-reverting
is enhanced with a novel multilayer perceptron architecture in this nonlinear unit root test.
work (one input layer, one hidden layer, and one output layer) is defined as follows [6]:

@

where X; is the output t— ) IS the k x 1 vector of inputs, K is the number of inputs, y; = (v1, 2i,
....... i idden unit, g is the number of hidden units, is the hidden unit, Y(yjwt) g

@

®)
This activation function could be put into an ADF fram ; ARNN-ADF unit root test could be
expressed as:
(A= L)ye = a+ Bt+ko+kiyeq +kooy? +ko1VeVe-1 + ki1yé-1 + kooo¥i
q
(4)

ko11YeYe-1Ye-1 + k111 yioq + Z S(1=L)yex + &
k=1

For the ease of calculations, g is set to 1 in this analysis.

We use the ADF, PP and KPSS unit root tests for empirical analysis as Chen (200 (2005) [29].
The early and pioneering work on testing for a unit root in time series was done by Dick . In this case,
the basic objective of the test is to test the null hypothesis that ¢ = 1 in: y: = gyr1 + U; agai sided alternative
p<1. So, we have a null hypothesis (Ho): series contains a unit root (or the series is non-stationary) vs. alternative
hypothesis (H1): series does not contain a unit root (or the series is stationary). We usually use the regression:

Ay = wyr1 + U SO that a test of p=1 is equivalent to a test of =0 (since ¢-1=y).

3-1- Unit Root Tests for Stationarity

The ADF, PP, and KPSS unit root tests are used to determine if the drop in inbound visits to Malaysia because of
the shocks caused by the COVID-19 pandemic is permanent or transitory. Table 5 presents the findings of the study. As
found in Singapore, China, Brunei, South Korea, and Australia, the short-term impact of COVID-19 on inbound tourists
consists of reductions in outbound visitors, while the long-term impact of COVID-19 on inbound tourists shows
reductions in the number of outbound visitors as well as increases in the number of inbound visitors.
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Table 5. Results of Unit Root Tests.

Inbound Tourists to Malaysia

Nationality ADF PP KPSS
Singapore -0.98ns -7.29s 0.25ns
Indonesia -7.59s -7.58s 0.08s

China -1.57ns -4.91s 0.30ns
Thailand -5.90s -5.99s 0.16ns
Brunei -2.47ns -8.45s 0.13s
India -0.70ns -6.03s 0.18ns
Philippines -4.72s -4.90s 0.18ns
Japan -6.22s -6.20s 0.16ns
South Korea -1.14ns -5.58s 0.10s

-0.89ns -8.65s 0.14s

ADF, PP and KPSS are the test statistics for the Dickey and Fuller (1979),
illips and Perron (1988) unit-root tests, and the Kwiatkowski et al. (1992)

Finally, the ARNN-ADF test ed. The bootstrap method with 5000 replications estimated critical
t confirmed the findings from the ADF test that the tourist arrivals
from China, Indonesia, Singapore, Thaila
international tourist arrivals in Malaysi
Korea, Australia, Philippines and Bru
tourists from these countries to return to pre-p

Nationality ADF-ADF Statistics Bootstrapped (5% critical value)

Singapore -4.98* -4.29
Indonesia -5.59* -5.58
China -6.57* -4.91
Thailand -4.71* -3.99
Brunei -2.47 -6.45
India -8.70* 5.03
Philippines -4.72 -4.90
Japan -1.22
South Korea -1.14
Australia -2.89

Notes: * Indicates significance at the 5% level

To the best of our knowledge, this is among the first studies to use the ARNN-ADF test to confirm international
tourist arrivals in Malaysia. We also used the Unit Root Test to determine if the drop in the inbound tourists visits to
Malaysia is permanent or transitory. Using a random walk to simulate the time series of inbound visitors reveals that the
series is non-stationary, indicating that visitor arrivals are influenced by long-term changes in the system. It is worth
noting that the apparent lack of a unit root (or stationary process) in visit arrivals, as opposed to shocks to visit arrivals,
suggests that the shocks to visit arrivals are just transitory [31]. We also confirmed from the ARNN-ADF test that
international tourist arrivals in Malaysia would recover post COVID-19 pandemic.

4- Conclusion

Our findings indicate that the impacts of COVID-19 on inbound tourists in Malaysia are transient. Tourists from five
of the major source markets, for example, China, Indonesia, Singapore, Thailand, and India, were expected to return to
pre-pandemic levels. As a result of the current situation, certain tourist groups are experiencing both short- and long-
term challenges. These findings could be useful for devising targeted marketing campaigns to attract foreign tourists,
particularly from Malaysia’s major source markets. To summarize, it appears that Malaysia's government authorities
should implement a strategy based on the unique impact of the source nation on the long-term number of foreign visitors
to address the impact of COVID-19 [32].
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4-1- Limitations and Future Research

Although we feel our study has sought to break new ground, we admit that it has certain limitations, yet these point
to fruitful paths for future research. First and foremost, we rely on secondary data derived from publicly available
information that appears accurate; nevertheless, it would be worthwhile to collect additional primary relevant data to
confirm our secondary sources. We may see several different limits to our study. For example, our data on tourists'
arrival, hotel occupancy, and other facts are viable options. While the data has been employed frequently in earlier
studies, the metrics used in this research are based on subjective evaluations of the data rather than objective analyses.
It is critical that future research supports our findings by replicating the work with additional data sets, specifically for
studies examining COVID-19's impact in other research investigations. At this moment, we can only locate a limited
number of relevant sources. Additionally, the applicability of these results may be limited because of the industry-
specific data. The scope of this study may be extended in the future to cover other sectors to provide more robust
findings. Future studies should, for example, investigate the role that disease outbreaks have on cross-border tourist
numbers in placesfith the most devastation and how outbreaks affect tourism investment.

it is critical that enabling policies are put in place at the national and local levels. As
| are created, the ASEAN countries may work constructively with businesses and

stimulate demand once containment measures are lifted. nd significant lesson from the crisis is the necessity of
implementing a comprehensive strategy for touri integrates disparate regulations and strategies [33]. In
this manner, response measures may comple independent of, more significant economic stimulus

time in June 2020, as reported by the World Tourist Organization [35]. While we
safe for our families, many believe that an improved policy approach is the way
to the rapid advance of the COVID-19 virus, countries will need to ease their str
their borders to facilitate more efficient travel and tourism.

ain confidence. Due
trols and open

5-3- Worker and Business Support

Countries worldwide have developed various cross-sectoral regulations that grant employ lexibility and
privacy in their schedules to help the travel industry. For many small-scale tourist companies, having legislation that is
explicitly aimed at the self-employed is quite relevant. Some countries in which the pandemic's impact on the tourism
industry has been damaging have focused on helping the tourism sector by granting tax relief to enterprises, such as
postponing VAT payments. The country will also provide other non-financial services, such as educational outreach and
advisory services, to help guarantee regulatory compliance [36].

5-4- Lifting Travel Restrictions

The details of when travel restrictions will be lifted remain unclear at this time. In addition to this, it will be
imperative for cooperation between nations to be strengthened to meet healthcare requirements while also allowing the
tourist industry to return to a sustainable level of growth in a proper length of time. The World Health Organization is
investigating the potential to create travel "corridors™ or "bubbles” as the first step in expanding countries tourism
opportunities. They have found that countries with a comparable number of COVID-19 cases and good case management
processes are planning to use these approaches to facilitate international travel, for example, Singapore and Thailand
[37].
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5-5- Destination Support

The impact of the pandemic on destinations will fluctuate depending on many factors. Those who are the most
dependent on international markets are most likely to be negatively affected, including cities, rural areas, and the natural
environment. Other critical factors to consider are the nature of the trip, the effect on tourist flow, and the scope and
complexity of the firm's operations [38]. Customized responses offered to destinations will be frequent.

5-6- Restoring Traveller Confidence

Governments will need to collaborate with the private sector to set new standards in safety, cleanliness, testing, and
procedures to assure the traveling public that they are traveling safely. To assure tourists have more health advantages
than worries, governments will have to carry out a comparable set of activities [39]. For example, some countries,
Malaysia, Sing e, and Thailand have established safe and clean labels to allay tourists' fears. Moreover, they are also

A.R.A. contribute the design; nd T.K. implementation of the research; A.R.A. and P.S. analysis of the
results; A.R.A.and T. riting e manuscript. The authors have read and agreed to the published version of the
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