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Abstract: The COVID-19 pandemic has shocked the financial market since 2020. The lock-
down and social distancing measures have brought challenges to the film industry. This study
analyzes stock prices and examines the impact of the pandemic on film industry through
CAPM. Five big film companies are selected as a typical sample to investigate the
performance of film industry. Data including daily returns and close prices of each stock is
extracted from Yahoo Finance. In addition, linear regression is used in this study to calculate
the stock’s beta, alpha and R-square based on CAPM. According to the analysis, the
pandemic outbreak has increased the unavoidable risks of the film industry brought from the
market. Stocks of five film companies performed worse than expected, which indicated that
the pandemic did put a bad effect on the film industry. Besides, the performance of five film
companies is relative with the market but with higher fluctuation, indicating that there are
more uncertainties in film industry compared to the market. These results shed light on
guiding further exploration of film industry’s emergency responses towards events like
pandemic.
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1. Introduction

The market of films was thriving before the pandemic outbreak. In 2019, global film industry reached
an undefeatable high record of 42.5 billion U.S. dollars overall [1]. However, the outbreak of the
COVID-19 in the early 2020 has caused a huge impact on the global economy [1]. This also affected
the companies in the film industry in many ways. This pandemic has produced a direct consequence
that film companies have been asked to stop the business and ordered their employees to stay at home,
causing a massive impact on Hollywood’s traditional production [2]. The shirking workforce of
entertainment industry, including film industry, has caused unemployment of 890,000 professionals
overnight [2]. Due to the COVID-19 pandemic and lockdown, the Hollywood in United States of
America, one of the major markets in the world, was broken by the virus. It also made the film makers
have no choice but releasing the recently released films online, which led to the bad condition of
cinema hall. Apart from the threat of streaming platform, other challenge has emerged in the form of
lacking new released film. The production schedule has been disturbed by the pandemic, resulting
some delayed of released dates or total cancellation [2].

To measure possible effects of the COVID-19 on a particular business-like film industry, analyzing
stock price could be one accessible way [3]. In 2020, the beginning of the COVID-19 pandemic,
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information is provided by the stock prices on how certain companies were influenced by the
pandemic in line with investors [3]. CAPM model is introduced to analyze stock returns, volatility,
and profits. It has been widely used to discuss the impact of the outbreak of COVID-19 on certain
industries. Based on CAPM model, investigation on food supply chain under the outbreak found that
the pandemic has smaller impact on food sector, showing a lower volatility than in the S&P500 [3].
Another investigation on forest industry shows that it was hit hard by the pandemic, but it recovered
rapidly during 2020. They also discovered that systematic rick of forest industry in North America
experienced a dramatic change in 2020, by measuring beta values of CAPM model [4]. Fan analyzed
traditional Chinese medicine industry’s performance during the COVID-19 pandemic, and found that
the fitting efficiency of CAPM model was not very good. Stock of Chinese medicine not only affected
by systemic risk, but it’s also affected by some other non-systemic risk, which shows the boundedness
of CAPM model [5]. It’s noticed that another investigation conducted by Zou and Wang on the
investment value of China’s medical sector found that the medical and pharmaceutical sector now
have a stable systematic risk and their values are obviously underestimated by the investors [6].
Another case with the result discussed the investing decisions during the COVID-19 by using CAPM
model, concluded the inverse relationship of beta value and E(Ri). They expected to help making
comparison when making investment decisions during the outbreak period [7].

Many researchers have conducted studies to investigate how pandemic outbreak had affected
various industries adopting CAPM model, while there’s a lack of study focusing on stock price
performance of film industry under the effects of the pandemic outbreak. The main aim of this study
is to investigate the performance variation of film industry during the COVID-19 pandemic. It’s
expected to gain a valuable insight into the film industry’s resilience and potential for growth. Five
big film industry companies in Hollywood are investigated as the sample of the study. The first step
of study is to show a general picture of the five companies’ annual variation over the period from
2020 to 2022 through extracting the stock close price. Furthermore, the regressions will be run to
investigate the impact of the outbreak on film industry companies in different phases of the pandemic
by using CAPM model. Therefore, some comparisons will be made to show the different
characteristics of the companies and how COVID-19 induced shock to film industry. At last, the
limitations of the CAPM model in this study will be discussed along with the outlook of film industry.
In this way, some solutions and coping means towards sudden events will be expected to be
introduced.

2. Data & Method
2.1. Data

In order to analyze the impact of the COVID-19 on film industry, five big film industry companies
are chosen as a typical sample: Warner Bros. Pictures, Walt Disney Studios, Universal Pictures, 20th
Century Studios, and Sony Pictures Entertainment. The reason why these five companies are chosen
is that they are the head film companies of Hollywood and they can be a typical sample to represent
the performance of film industry over the period of the pandemic. Stock data of these five companies
is extracted from Yahoo Finance in the years 2020, 2021, 2022 by Python. The evolutions of the price
for the selected stocks are shown in Fig. 1.
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Figure 1: Time series plot of the stock prices of five film companies from 2020 to 2022.

2.2. CAPM Model

This study uses the Capital Asset Pricing Model (CAPM) which is a theoretical model based on
the risk-free rate of return, the expected market return, and the asset’s beta that can describe the
relationship between expected return on an investment and risk [1]. It uses single variable (system
risk known as the Beta variable) to describe risk. Compared to the market index, the beta factor
measures the system risk of an asset [8]. The alpha represents the excess return of an asset or portfolio
surpassing its expected return based on the systematic risk [9]. It measures the asset’s performance
relative to CAPM model’s prediction. More formally, the regression model of the CAPM model is
estimated as:

Rit — Rft = ai + Bi(Rmt — Rft) + &it 1)

The intercept term is calculated by CAPM model, representing the deviation between the actual
market return and the expected return. Furthermore, Rit represents the monthly return of the stock in
month t, and Rft represents the risk-free return rate in month t. Therefore, Rit-Rft represents the excess
return rate of relative risk-free assets in month t, Rmt-Rft represents the market risk premium in month
t [10].

2.3. Processing

For the analysis of the impact of the COVID-19, the years 2020, 2021, 2022 are discussed separately
as different phases of the pandemic. Firstly, S&P500 is chosen as stock index, which explains a large
share of the market capitalization in the U.S. market. 500 large companies in U.S. were listed in
S&P500 to measure their stock performance. Based on the close price, daily returns can be calculated
using pct.change method in python. For the regression model, based on the market return of S&P500,
beta values are calculated by the mean of linear regression. The alpha values are the intercepts also
worked out by the mean of linear regression. R-squares are used to measure whether the CAPM model
is well-fitted.
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3. Result & Discussion
3.1. Regression Results in 2020

Fig. 2 shows the daily returns for five film companies and S&P500 in 2020. High fluctuations can be
seen in the beginning phase of the pandemic. It shows its lowest point on 16 March 2020, where
negative returns exceed those of the other time in 2020. All five companies show more volatility than
the market, which mean the pandemic has caused more uncertainty in film industry.
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Figure 2: Time series plot of the stock daily returns of five film companies in 2020.

Statistics of regression variables are illustrated in Table 1. The mean of R-square is approximately
0.467, which indicates that CAPM model can explain 46.7% of the excess returns of individual stocks.
According to Financial modelling, the financial regression that gives R square around 20% to 30% is
a reasonable result [11]. However, mean of R-square in 2020 is much higher than the reasonable
range, which means that in this period 46.7% of the risk may come from market fluctuation which
are almost unavoidable. Since beta value determines a portion of a stock’s stand-alone risk [12], and
the mean of the beta values in 2020 is about 0.900, which means that during the period of the
beginning of COVID-19, the performance of the five film companies is basically same as the market.
Nevertheless, the mean of alpha values is a weak negative value (-0.000049) which indicates that the
average performance of five film industry companies is overrated by the investors. In this case, film
industry performed worse than previous years during the outbreak period.

Table 1: CAPM linear regression results of five film companies in 2020.

Value Warner Walt Disney Universal 20th Century Sony Pictures Means
Bros.Pictures Studios Pictures Studios Entertainment

Beta 0.731 1.086 0.922 0.970 0.741 0.890

Alpha -0.001 0.000 0.000 -0.001 0.001 0.000

R? 0.207 0.552 0.653 0.441 0.543 0.479

Regression results of Warner Bros. Pictures can be seen in Table 1, giving the R-square
approximately 20.7%. There is a weak negative alpha -0.001 which below average. The beta also
shows below the mean of five companies. With both beta and alpha below the average level,
performance of Warner Bros.Pictures in 2020 was worse than expected. Walt Disney Studios’s R-
square is illustrated in a reasonable result, which is 55.2%. The beta value is the highest among the
five film companies, reaching 1.086 in 2020. Alpha value 0.000 is also ranked second in five film
companies. The R-square of Universal Pictures shown in Table 1 is about 0.653, higher than others.
Both beta and alpha show above average values, which are 0.922 and 0.000 respectively. R-square of
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20th Century Studios is slightly lower than the mean of the five film companies. A weak negative
value of alpha can be seen in Table 1, but the beta rate is 0.970, ranked second among five companies.
Sony Pictures Entertainment holds the highest alpha value, exceeding that of Walt Disney Studios.
Nevertheless, the beta value is lower than the mean of five companies.
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Figure 3: Time series plot of the stock daily returns of five film companies in 2021.
3.2. Regression Results in 2021

The stock daily returns in 2021 are shown in Fig. 3. Compared to that in 2020, though the average
fluctuation is lower, it still shows a high fluctuation in particular period. Different from that in 2020,
market return had become stable in 2021. However, the five-film industry remained unstable,
indicating that there is more uncertainty in film industry than others. Table 2 lists the regression
results of five film companies in 2021. R-square is about 0.145. it’s much lower than that in 2020.
However, the mean of alpha value decreases compared to that in 2020. The subsequent effect of the
pandemic made film industry performed even worse than the beginning phase of COVID-19. The
decrease of beta value indicates that the risk of film industry lower in the year 2021.

Table 2: CAPM linear regression results of five film companies in 2021.

Value  Warner Walt Universal 20th Century Sony Pictures Means
Bros.Pictures  Disney Pictures Studios Entertainment
Studios
Beta 0.135 0.919 0.857 0.463 1.085 0.692
Alpha  -0.001 -0.001 -0.001 0.001 0.000 0.000
R? 0.015 0.233 0.213 0.030 0.252 0.146

According to the results, R-square of Warner Bros.Pictures is about 0.0148, and it has beta and
alpha value 0.135 and -0.001 respectively. Walt Disney Studios has R-square approximately 0.233,
and beta value 0.919, alpha value -0.001. Universal Pictures’ R-square is about 0.213, and its beta
value 0.857, alpha value -0.001. 20th Century Studios has R-square approximately 0.030, beta value
0.463. Alpha value 0.0007, highest among five companies. Sony Pictures Entertainment has R-square
0.232 and beta value 1.085, both are the highest among five companies. In addition, it has a weak
negative alpha 0.000.

3.3. Regression Results in 2022

Fig. 4 illustrates the stock daily return in 2022. Both market return and film industry companies’
return became more stable in this year. Nevertheless, a noticeable high fluctuation of Warner
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Bros.Pictures can be seen in the graph. In general, it seems that film industry gradually recovered
from the shock of the pandemic. Regression results in 2022 can be seen in Table 3. The mean of R-
square is 0.367, slightly higher than the reasonable range. Beta value increases compared to that in
2021, very close to that in 2020. However, the mean of alpha value still shows a drop trend in 2022,
reaching about -0.001.
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Figure 4: Time series plot of the stock daily returns of five film companies in 2022.

Table 3: CAPM linear regression results of five film companies in 2022,

Value Warner Walt Disney Universal 20th Century Sony Pictures Means
Bros.Pictures  Studios Pictures Studios Entertainment

Beta 0.953 1.149 0.755 0.732 0.942 0.906

Alpha  0.000 -0.001 -0.001 0.000 -0.001 -0.001

R? 0.111 0.567 0.378 0.308 0.471 0.367

Based on the results, R-square of Warner Bros.Pictures in 2022 is about 0.111, and it has beta and
alpha value 0.953 and 0.000 respectively. Walt Disney Studios has R-square in 2022 approximately
0.567, and beta value 1.149, alpha value -0.001. Universal Pictures’ R-square is about 0.378, and its
beta value 0.755, alpha value -0.001. 20th Century Studios has R-square approximately 0.308, beta
value 0.732. It has a weak negative alpha value reaching 0.000. Sony Pictures Entertainment has R-
square 0.471, beta value 0.942 and alpha -0.001.

3.4. Comparison & Suggestions

Based on the analysis, regression results of five film companies in the years 2020, 2021, 2022 can be
seen clearly. Over the three years period, a downward trend of mean of weak negative alpha value
indicates that the performance of five film companies acted worse than expected. Besides, film
industry received less unavoidable risks from the market since the R-square reached its lowest point
in 2021, but it went high again in 2022. The mean of beta value also shows a same trend as that of R-
square. In 2020 and 2022, it has the mean of beta of 0.890 and 0.906 respectively, approaching 1,
which means that risks of these five film companies are highly associated with the market’s risks and
fluctuations.

Alpha of Warner Bros. Pictures in the three years period always shows a weak negative value,
presenting a downward trend. This indicates that the performance of Warner Bros. Pictures was
getting worse in the past three years. The beta value highly fluctuated, which represent the uncertain
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system risks during the pandemic. However, the R-squares of Warner Bros. Pictures are quite low,
maybe because there’re some others factors are not capture by the CAPM. The performance of Walt
Disney Studios is above the average of five film companies, since it had a positive alpha value in
2020. However, its alpha value became negative in 2021 and 2022, lower than the mean of five
companies. The beta values are always higher than average, which means that Walt Disney Studios
has higher system risks but also will receive higher expected return. In addition, the regression results
fit with the model in goo way since R-squares of Walt Disney Studios are quite high. Similar to Walt
Disney Studios, Universal Pictures also had a positive alpha in 2020 but turned into negative in the
following two years. The decrease of beta values indicates that the expected return decrease though
the system risks reduced during the pandemic. It’s worth noting that the R-squares of Universal
Pictures are also quite high which means that it had a predictable asset return. During the three years
of the pandemic, 20th Century Studios experienced a high fluctuation in alpha value. Under the effect
of the outbreak in 2020, 20th Century Studios’ alpha value became negative. However, it turned into
positive value in 2021, highest among the five companies. Then the alpha value decreased and showed
a weak negative value in 2022. This kind of fluctuation maybe because of different epidemic cycles.
However, the data of 2021 maybe inaccurate and by affected by factors can’t be captured by the
model since the R-square of 2021 is quite low. In line with the variation of alpha value of Sony
Pictures Entertainment (short in Sony), it seems that during the pandemic Sony performed worse and
worse. It faced greater system risks since its beta values are always quite high.

4, Limitations & Future outlooks

There are still some limitations in this study. The Capital Asset Pricing Model itself has some
limitations so it can’t explain market perfectly. First, the relationship between risk and return
described by CAPM is prior to the relationship. This risk-return relationship is predictive, not
historical, and should reflect investor expectations [13]. However, it’s difficult to observe
expectations, especially those regarding the risk attributes of a security or portfolio’s response rate.
Furthermore, attributed to the incompleteness of the Capital Asset Pricing Model, beta coefficient
can’t fully explain the capital asset pricing. Some abnormal factors that can affect the capital asset
pricing are constantly appearing [14]. Therefore, because of the CAPM’s difficulties in fitting the real
market, the results of this study might also have some limitations. For the further investigation, Fama-
French model may be a better choice to go, since the R-squares are quite low based on CAPM.
Additionally, five film companies are chosen in this study as a typical sample to study the
performance of film industry during the pandemic. Whereas, the data retrieved from this sample may
be insufficient, as its small size. Moreover, it’s important to note that the film industry is complex
and influenced by many factors beyond just risk and return, which are difficult to measure.

After the shock of the COVID-19 pandemic, with millions of workers back to the workforce, film
industry is expected to gradually recover. Nevertheless, the pandemic also brings some potential
trends for film industry in the future. Some movie released during the outbreak of pandemic chose a
hybrid release model, where movies are released simultaneously in theaters and on steaming
platforms. Though at that time, this approach did cause a huge objection, it could be a possible trend
in future film industry. Alternative release strategies may appear as the traditional distribution
channels faced a great challenge in the outbreak period. Multiple plans must be prepared in case
another emergency occur in the future.

5. Conclusion

In summary, this study presents an assessment of the impact of the COVID-19 in the film industry
based on CAPM. R-squares for each year are calculated and the results indicate that during the
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pandemic unavoidable risks of the film industry brought by market exceeded the reasonable range. It
means that film industry faces a huge challenge caused by the outbreak. Negative alpha values are
seen in the years 2020, 2021 and 2022, which means the performance of film industry is worse than
expected. Except for 2021, beta values show the related relationship between market and film industry
companies. Owing to the CAPM’s limitations caused by its basic assumptions, the study may not
very accurate. A better model (e.g., Fama-French model) could be chosen for further investigation.
Moreover, the COVID-19 pandemic may bring some changes in future film industry. Some measures
could be taken in film industry to prevent the possible risks bring by the sudden events. Film
companies can use the finding as a general indication of the impact of the COVID-19 to fix the
weakness of the film industry and make an ahead preparation towards unexpected events. Overall,
these results offer a guideline for film industry to have a better understand on the risks for sudden
events (e.g., pandemic) so as to make a full preparation for it.
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