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ABSTRACT

Over the years, the Capital Asset Pricing Model (CAPM) has been continuously improved with the efforts of many
researchers. In this study, Fama-French five-factor model, which is excellent in estimating the average stock return, is
used for regression analysis. Analyzing the performance of the three transportation sectors (automobile industry,
aircraft industry and ship industry) in the market during the period of the COVID-19 can judge the impact of the
COVID-19 on the transportation industry. In addition, to analyze whether the government's effective emergency
rescue measures issued by various countries help various industries to evade the economic risks brought by COVID-
19. The results of this paper show that COVID-19 has indeed had a profound impact on the world transportation
industry and economic market. More importantly, three research objects in this study were totally seriously affected
by COVID-19. On the whole, due to the social alienation policies issued by various countries, the survival threat to
the aircraft industry is the most serious. Even though airlines try to take measures to reduce economic losses, there are
still large airlines that cannot support their daily operations in the short term and declare bankruptcy. In conclusion,
even the most serious period of the COVID-19 crisis is only a few months, and governments of various countries have
also allocated funds for rescue to retain some industries. However, the impact on the world economy cannot be
recovered in the short term.
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transportation are also facing survival challenges. The

1. INTRODUCTION impact of COVID-19 on the world economy is hard to

COVID-19, which broke out in February 2020,
swept the world and caused a serious blow to the global
economy. This has led to heavy losses for many
enterprises. A large number of small and medium-sized
enterprises have gone bankrupt, and many employees
are facing the risk of unemployment. From the overall
market performance, COVID-19 has caused many
industries to be in a state of depression. This negative
impact is especially serious for the transportation
industry, such as road transportation, air transportation
and maritime transportation. The government's policy to
protect public safety, which led to public transport,
suffered a devastating blow quickly. Even many large
enterprises cannot support it and go bankrupt one after
another. For instance, FLYBE Airlines in the UK
declared bankruptcy on March 5, 2020. When the public
transport industry is depressed, this serious negative
impact is interrelated. Tourism and agricultural

recover in a short time.

Due to the far-reaching impact of COVID-19 on the
world's macroeconomy, many researchers launched a
study and discussion on the future economy in the
background of the COVID-19 crisis. Fernandes
discussed the economic impact of the COVID-19 crisis
on different countries and industries. Fernandes first
estimated the possible economic cost of COVID-19's
crisis and then predicted the growth of GDP in different
countries. More, Fernandes discusses the channels that
affect economic activities and the asymmetric results of
different countries and industries. In general, the
economic impact of COVID-19 is almost inevitable [1].
To a certain extent, the economy of every industry is
threatened by COVID-19. Most people were in a state
of anxiety and panic at the early stage of the outbreak of
COVID-19. Fetzer et al. evaluated the impact of the
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rapid emergence of economic anxiety and its causes.
Fetzer et al. collected data from the same period to
investigate the development and determinants of
economic anxiety at the beginning of the COVID-19
pandemic. More, the results of Fetzer et al. show that
most people's subjective understanding of COVID-19
and the psychological model of infectious disease
transmission great probability cause economic anxiety
among the crowd [2].

To protect people's lives, governments of various
countries issued social alienation policies in time. Fatmi
takes Canada as an example to discuss individual's
responses after the launch of COVID-19's travel
restrictions and emergencies. Fatmi collects and
analyzes the information of respondents worldwide on
daily activities, long-distance travel and the number of
urban populations. The results show that personal
outdoor travel decreased by 50% compared with the
period of COVID-19 before the crisis. Furthermore,
40% of the respondents would choose to travel by
private car if their travel plan is not affected, and about
45% of the respondents who change their travel plan
prefer to travel by air [3]. During the period of COVID-
19, the travel needs of the disabled become more
difficult to achieve. Cochran, to study the impact of
COVID-19 on the transportation of persons with
disabilities, in-depth interviews with persons with
disabilities in the San Francisco Bay area was analyzed.
Through sampling and interview data collection,
Cochran found that during COVID-19, respondents
were more difficult to travel than usual and had to rely
more on nursing staff and delivery services. Then,
Cochran mentioned that COVID-19 had a devastating
blow to public transport, which aggravated the
difficulties for disabled people to get access to
transportation and other basic services, especially for
disabled persons who could not use family vehicles.
Finally, Cochran concludes that persons with disabilities
may need to rely more on their care networks and social
support systems than usual in emergencies [4].

At the same time, COVID-19 has also brought great
challenges to the agricultural transport chain. Taking
Canada as an example, Gray analyzed the impact of
COVID-19 on agricultural supply chain transportation.
Analysis shows that under the influence of covid 19, the
demand for transportation services in other industries
decreased. Even if some supply chain transportation
enterprises have labour interruptions, it will not have too
much negative impact on the transportation of
agricultural products. Gray also mentioned that many
transport services are made up of small teams. This
makes them more resilient to COVID-19 [5]. Moreover,
Hobbs believes COVID-19 has a profound impact on
the global macro-economy, and the food supply chain
industry is facing enormous challenges of survival.
Hobbs analyzed the specific impact of COVID-19 on
the agricultural sector and commodity supply chain in
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Canada. First, most of the population was panic at the
early stage of COVID-19, which made the necessities of
supermarket shelves panic buying and hoarding.
People's panic buying behavior has caused the supply
chain of daily necessities to fall short of demand. The
key categories of goods are in short-term shortage,
which makes the lives of people with weak mobility
difficult. For example, the elderly and the disabled
living alone. Secondly, another survival challenge
facing the commodity supply chain is the social
alienation policy issued by the government. During the
lockdown, a large number of restaurants and bars were
closed, leading to the risk of bankruptcy of the supply
chain enterprises providing food for them. Finally,
Hobbs proposes that online grocery distribution services
can alleviate people's shopping demand to a certain
extent and provide living space for most commodity
supply chains [6].

Many managers of enterprises will involve the
capital asset pricing model in reference to capital
decision-making. Therefore, researchers have conducted
in-depth research on CAPM. Dessaint et al. to prove the
difference between the implied revenue and the actual
revenue of CAPM, a model with participants including
bidders, sellers and markets is used for verification.
Dessaint et al. believe that CAPM users are willing to
buy low beta assets at a price considered too high by the
market, while CAPM users are also willing to sell high
beta assets at a price considered too low by the market.
The results show that enterprises gain strategic
significance when applying CAPM to capital budget
decision-making [7]. To better prove whether the
performance of the capital asset pricing model is better
than other models in practical application, Nhleko et al.
estimated the equity cost of the project discount rate by
comparing the capital asset pricing model and Gordon
wealth growth model. First, Nhleko et al. Collected data
from six mining companies that grew steadily and paid
dividends regularly. Then, through the analysis of
descriptive statistics and box charts, Nhleko et al.
concluded that CAPM accurately recorded the actual
cost of equity during the study period, while Gordon's
growth model is more sensitive to the changing trend of
WACC's equity part [8].

In previous studies, a large number of researchers
compared the three-factor model with the five-factor
model. Foye extends previous research by testing
alternative specifications for profitability factors. Foye's
preliminary test shows that the five-factor model
reassigned using gross profit rather than operating profit
provides an improved description of UK equity return.
However, when evaluated according to different test
portfolios, the performance of test factors is
inconsistent, and the prices of value and investment
premium are also inconsistent. The results of the Foye
study show that both the three-factor and five-factor
models cannot convincingly describe the return on
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equity in the UK, so they cannot be regarded as a
reliable indicator to measure financial risk [9].
Furthermore, to help investors estimate the average
stock return of the stock market more effectively,
researchers Mosoeu and Kodongo tested the developed
stock market with the Fama-French three-factor model
and Fama-French five-factor model, respectively.
Mosoeu and Kodongo conclude that the change of stock
return cross-section cannot be fully explained by the
three-factor model, while the performance of the five-
factor model is better than that of the three-factor
model. In conclusion, the five-factor model makes up
for the three-factor model's defects to a certain extent
[10].

This paper takes three transportation industries as
the research object, uses the Fama-French five-factor
model to analyze the impact of COVID-19's outburst on
these three industries by regression analysis of data, and
analyzes the causes of these effects and the possible
consequences of these effects. More importantly, from
an objective point of view, this paper analyzes the
survival challenges brought by the social alienation
policy for the transportation industry during the period
of COVID-109.

2. METHOD

In previous studies, some researchers proposed that
the CAPM model has defects. Fama and French
proposed an alternative to the three-factor model in
1996 [11]. Two unknown state variables were added to
the original CAPM model to improve the model.

Compared with the original CAPM model, the three-
factor model adds size effect and value effect.

Ri-Rr = pmkt (Ru—RF) + fsmeSMB+ fumcHML + &i (1)

Rwm represents the yield of the market portfolio; Re
represents the risk-free interest rate in the market; R;
represents the expected rate of return of the portfolio i;
SMB represents the difference in returns between low
market capitalization companies and high market
capitalization companies; HML represents the
difference value in returns between companies with high
Book-to-market ratio and growth companies with low
Book-to-market ratio.

By analyzing the evidence provided by other
researchers, Fama and French concluded that the three-
factor model is an incomplete expected return model.
Because the three factors in the three-factor model (1)
ignore some changes in average income related to
profitability. Therefore, Fama and French proposed a
five-factor model in 2005, adding two variables of
profitability and investment factors to the three-factor
model [12].

Ri-RF = pmkt (Ru—RF) + fsmeSMB+ fumHML +
PrmwRMW+ femaCMA+ gi 2
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RMW represents the difference in profitability
between companies; CMA represents the difference in
returns between companies with different investment
levels.

Totally, the Fama-French five-factor —model
performs better than the three-factor model in
explaining the expected return of a cross-sectional stock
portfolio.

3. RESULTS

The above methods are used to process and analyze the
data from May 2019 to February 2020 and from March
2020 to December 2020. These two time periods are
divided into before COVID-19 and after COVID-19. In
addition, this paper uses multiple linear regression
(MLR) to obtain the fitting results of three
transportation data.

Table 1. 5-FACTOR REGRESSION of Autos before &

after Covid19

Factor Before After
Coefficient ~ T-value  Coefficient  T-value
MKT-RF 1.035 16.589 0.9055 25.675
SMB 0.979 8.340 1.0084 11.099
HML 0.405 3.365 0.0309 4.1299
RMW 0.869 4.425 0.4851 3.2027
CMA -0.17 -0.732 -0.2403 -1.2389

In the regression analysis of Autos data, it can be
seen from the T value that the significance of the five
factors before and after the COVID-19 crisis has not
changed.

Before COVID-19, only MKT-RF had greater
volatility than the market. After COVID-19, the
volatility of MKT-RF is less than that of the market, and
the volatility of SMB becomes greater than that of the
market.

Table 2. 5-FACTOR REGRESSION of Aero before &

after Covid19
Factor Before After

Coefficient T-value Coefficient T-value

MKT- 0.9491 14.498 0.9568 14.6103
RF

SMB 0.2177 1.7675 0.8192 4.8560
HML 0.0719 0.5690 0.7353 5.2988
RMW -0.0817 -0.3969 0.3648 1.2972
CMA 0.3578 1.4685 -0.6882 -1.9104

2696



ATLANTIS

PRESS

It can be concluded from the statistical data analysis
of the Aero industry, from the T value, the significance
of SMB and HML changed before and after COVID-19.
Both of them changed from "not significant” to
"significant”. The significance of other factors did not
change. Furthermore, the volatility of the five factors
did not change before and after COVID-19, which was
less than that of the market.

Table 3. 5-FACTOR REGRESSION of Ships before &

after Covid19

Factor  Before After

Coefficient ~ T-value Coefficient  T-value
MKT-  0.9566 11981  0.9170 20.2339
RF
SMB 1.1021 7.3346 0.9012 7.7185
HML 0.5986 3.8847 0.4613 4.8039
RMW  0.4712 1.8759 -0.0892 -0.4582
CMA -0.201 -0.6762  -0.6266 -2.5134

From the regression analysis of ship industry data, it
can be shown that the T value that the significance of
CMA changed before and after the COVID-19 crisis,
and its data changed from "not significant” to
"significant”. The volatility of SMB has changed from
greater than the market volatility to less than the market
volatility. The volatility of other factors remains
unchanged and is less than the market volatility.

4. DISCUSSION

After COVID-19 swept the world, governments
have issued policies to restrict entry and exit. Although
these policies are to protect public safety, they have
caused a devastating blow to public transport in a short
time. Therefore, this study used Fama-French 5 factor
model to analyze the data of three transportation
industries before and after COVID-19. Furthermore, it
investigated the negative impact of COVID-19 on the
transportation industry and analyzed and put forward
countermeasures for these impacts.

4.1 Autos

Road transportation is the main mode of
transportation in cities. With the continuous increase of
big cities, urban transportation is becoming more and
more important. But COVID-19 has caused a serious
blow to public transport in the city, and the public will
switch to private cars or walk to protect their own
safety. The regression analysis data show that the
volatility of MKT-RF in Autos is greater than that in the
market before the new crown virus, and the fluctuation
of MKT-RF is less than that of the market after the
influence of the new crown virus. It can be seen from
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the statistics that the share price of the automobile
industry is lower than the market share, which proves
that the outbreak of COVID-19 has brought a lot of
economic cost to the auto industry.

When the number of COVID-19 infected continues
to rise, and there is no ease, governments have
introduced a series of social alienation policies.
Limiting the close ties between the masses and mobility
of the population can prevent the continuous expansion
of the new crown virus [13]. Specific measures include
limiting unnecessary links and gatherings, prohibiting
meals in restaurants, only taking food away and strict
domestic segregation policy [14]. This policy has had a
far-reaching impact on macroeconomic development.
During the popularity of COVID-19, the food supply
chain also suffered a lot of impacts. Specific aspects
include the interruption of the transportation network,
labour shortage and exit and entry restriction policies
issued by various countries. According to the Hobbs
study, many workers are ill because of infection with
COVID-19. Workers who are in close contact with these
sick workers are also restricted to action and are
required to isolate themselves, which results in a labour
shortage food processing and distribution channels.
Hobbs also proposed that in terms of the scale of the
food processing chain, most of the food and beverage
processing enterprises are small enterprises. Most of the
companies responsible for transhipment in the
transportation network are also small companies [6]. For
instance, according to the 2016 study, 94.1% of food
processing enterprises are small enterprises with less
than 100 employees [15]. According to Hobbs, long-
distance truck transportation and goods distribution are
very easily affected by labour interruption or movement
restrictions [6]. For example, due to the scattered
population distribution in Canada, the commodity sales
chain is very long and very dependent on the normal
operation of long-distance road transportation and
railway transportation networks.

In general, in the automotive industry, small and
medium-sized enterprises can take more measures to
deal with the sudden outbreak of COVID-19 than the
big enterprises and are more flexible in handling
business. But small businesses are more vulnerable to
labour disruption.

4.2 Aero

Firstly, the SMB factor in the aircraft industry has
become significant after COVID-19, and its coefficient
is greater than zero. This change shows that the return
rate of stocks with small market value is higher than that
of stocks with large market value. In addition, this
means that after a serious attack by COVID-19, the
survival rate of small businesses in the aviation industry
is larger than that of large enterprises, and large
enterprises are more likely to go bankrupt than small
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ones. Secondly, the HML factor tends to be significant
after being influenced by COVID-19, and its coefficient
is positive. This shows that value companies with a high
Book-to-market ratio have higher returns than growth
companies with low Book-to-market ratios. Fama and
French [12] believe that companies with a high Book-
to-market ratio are more vulnerable than those with a
low Book-to-market ratio, so they have higher risks. For
example, companies already in financial trouble are
more sensitive to changes in their financial position.

The International Air Transport Association (IATA)
has forecast that the airline revenue will drop by about
55% in 2020 compared with 2019. The airlines will lose
the total value equivalent to $314 billion in 2020 [16].
From March 2020 to April, when COVID-19 had the
most serious impact on society, almost all European
airlines took emergency measures to minimize losses.
For example, most flights are grounded, and layoffs are
implemented. Although all airlines have reduced their
losses to the greatest extent, some airlines still cannot
support their daily operations and declare bankruptcy.
For instance, the Flybe airline of the United Kingdom
cannot withstand the serious blow brought by the new
crown virus and declared bankruptcy on five March
2020 [17].

To sum up, the sudden outbreak of the new crown
virus has made the airline industry caught off guard,
which has caused serious losses to all airlines.
Moreover, because most of the enterprises in the
aviation industry are large enterprises, the speed of large
enterprises in the face of crisis and the flexibility of
business management is not as good as those of small
enterprises. Therefore, the loss suffered by the aviation
industry during COVID-19 is the most serious in the
three transportation industries.

4.3 Ships

The statistics of the shipping industry changed little
before and after the outbreak of COVID-19. Only the
CMA factor changed significantly, but its coefficient
remained negative. CMA is a factor in measuring the
return difference between companies with low
investment levels and companies with high investment
levels. Firstly, the negative CMA value shows that
investors prefer small-scale enterprises when investing.
But on the other hand, it may also be a trap for
investors. Secondly, as Railroad Equipment is also
included in the shipping industry, the market is
relatively scattered. This situation indicates that using
the CMA factor to measure the market results may not
be very accurate.

The crew of large oceangoing freighters is separated
from mainland residents when they are transported by
sea, so the crew is not threatened by COVID-19 when
they are transported by sea. With the government's
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policy of social alienation, including port landing
restrictions and crew members' fear of bringing
COVID-19 to the ship, the crew became more isolated.
According to Gray's data analysis, the Baltic Sea freight
rate fell by 80% from September 2019 to February 2020
and then rebounded slightly in the following months [5].
Under the influence of COVID-19, the demand for
marine transportation has declined. Crew members not
only face a decline in income but also may face the risk
of unemployment.

Overall, the demand for transport services in other
industries declined during the COVID-19 pandemic,
which is beneficial to transferring agricultural products
in a special period. The agricultural transport chain does
not have to worry about the interruption of a single
transport industry network, resulting in the non-
transportation of food. What is more important is that
the crew members of the shipping industry earn little
profits from transporting agricultural products by sea.
Still, they are enough to support the crew through the
most difficult period of COVID-19.

5. CONCLUSION

This study uses the regression analysis method and
the Fama-French five-factor model to conduct a market
evaluation of the three transportation industries before
and after the COVID-19 outbreak. The final conclusion
is drawn by the analysis of the impact of COVID-19 on
the three transportation industries. In the transportation
industry, the impact caused by the interruption of the
transportation networks is interrelated. Even if the
governments of various countries issued emergency
hedging policies in the shortest time, they still could not
save most small and medium-sized enterprises or even
large enterprises. Generally speaking, COVID-19 has
had a profound impact on the world's macroeconomy.
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