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ABSTRACT
We examine the impact of Ebola headline news days on media-highlighted 

stocks. An Ebola news day (negative or positive in nature) is associated with increased 
trading, higher share volume, higher dollar volume, and increased share turnover. 
OLS regressions on industry-specific portfolios reveal that airline, restaurant, and 
cruise ship returns reverse themselves one day after the Ebola news event, a result 
that is consistent with behavioral overreaction literature. Empirical findings could be 
used to prepare market participants for analogous epidemics.
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INTRODUCTION
In 2014, the world became a captive audience to the events surrounding the 

Ebola crisis. Media headlines continually broadcasted the status of the epidemic, 
as the disease spread from its African origins to threaten the safety of the world 
population. The increasing presence of this infectious pathogen, particularly when 
in September it breached U.S. borders, created fear and panic, and it destroyed, for 
many U.S. constituents, a sense of well-being. 

The Centers for Disease Control and Prevention (CDC) describes Ebola as a 
potentially fatal disease caused by infection with one of the Ebola virus strains. Ebola 
was first discovered in 1976 in what is now the Democratic Republic of Congo; sporadic 
outbreaks of the virus have occurred since then, but have been contained primarily to 
the African continent. The Ebola virus is spread through direct contact with body fluids 
of an infected person or contaminated objects. Symptoms, which include fever, pain, 
weakness, fatigue, diarrhea, vomiting, and hemorrhaging, may appear typically from 
8 - 10 days but as few/many as 2 to 21 days after exposure to the virus. 
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The 2014 Ebola epidemic affected multiple countries, including the U.S., 
and resulted in more than twenty-six thousand cases and eleven thousand deaths 
worldwide.1 This incident’s impact, however, may extend beyond the obvious 
physical or emotional consequences. As stated in the Wall Street Journal, “the indirect 
costs of public risk aversion can generate far more economic damage than the direct 
cost of healthcare outlays and other containment expenditures.” (Casey 2014). The 
intent of this research is to examine whether or not the series of events surrounding 
the Ebola crisis and the ensuing media coverage had a significant impact on sectors 
of the economy aligned closely with the Ebola crisis. 

LITERATURE REVIEW
We derive support for our inquiry into this incident from three specific streams 

of finance literature: research concerning influence on the financial sector generated 
by (a) medical crisis; (b) media coverage; and (c) investor sentiment. We hypothesize 
that the Ebola crisis, along with the resulting media coverage and subsequent change 
in investor sentiment, each individually impacted market performance on securities 
that were closely aligned with the crisis. 

Several recent studies focus on the impact of a medical crisis on financial 
markets. Chen et al. (2007) focus on the Severe Acute Respiratory Syndrome 
(SARS) outbreak and its impact on Taiwanese tourism stocks. The authors report a 29 
percent decline in Taiwanese industry stock prices, with hotel stocks demonstrating 
significantly negative cumulative mean and abnormal returns. McTier et al. (2013) 
examine the reaction of stock markets to influenza outbreaks. In U.S. markets, a 
higher incidence of influenza is associated with decreases in trading, volatility, and 
returns, as well as higher bid-ask spreads. Finally, Wang et al. (2013) study how 
contagious diseases affect the performance of biotechnology firms. Their results 
indicate an association between infectious epidemics and significant abnormal 
returns.

Another group of studies examine media coverage and its impact on stock 
market performance. Tetlock (2007) finds that high media pessimism predicts 
downward pressure on market prices followed by a revision to fundamentals. Fang 
and Peress (2009) study the cross-sectional relation between media coverage and 
expected stock returns. They find that stocks with no media coverage earn higher 
returns than stocks with high media coverage even, after controlling for well-known 
risk factors. 

1  Ebola discussion reflects information found on the CDC and CNN sites
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Lastly, another literature stream focuses on how investor sentiment affects 
security valuation. Baker and Wurgler (2006) find that when beginning-of-period 
proxies for sentiment are low, subsequent returns are relatively high for small, young, 
high-volatility, unprofitable, non-dividend paying, extreme-growth, and distressed 
stocks. Alternately, when sentiment is high, these categories of stocks earn relatively 
low subsequent returns. Schmeling (2009) examines whether consumer confidence, 
as a proxy for individual investor sentiment, affects expected stock returns 
internationally in 18 industrialized countries. He finds that for the U.S., sentiment 
negatively forecasts aggregate stock market returns on average across countries. 
When sentiment is high, future stock returns tend to be lower and vice versa. Finally, 
Bollen and Mao (2011) argue that investor behavior can be shaped by whether they 
feel optimistic or pessimistic about future market values. Moreover, they purport 
that the question is no longer whether social mood and investor sentiment affect 
stock prices, as it was a few decades ago, but rather how we can best measure and 
model their effects.

MOTIVATION
The objective of this study is to combine these literature streams and provide a 

comprehensive analysis of the Ebola crisis. We simultaneously incorporate all of these 
influences (medical crisis, media coverage, and investor sentiment) to better understand 
their impact on the market behavior of securities belong to four industries related to the 
crisis: (a) airlines; (b) restaurants; (c) cruise ships; and (d) pharmaceuticals.

Airline Industry

Surrounding outbreaks of contagious disease, additional restrictions are often 
imposed on air transportation. These restrictions may include increased inspection 
of passengers traveling or cancelling flights to/from an infected region. Beyond 
these restrictions, passenger traffic might decrease as potential customers cancel 
their travel plans from fear of disease transmission. Accordingly, the New York Post 
reports that American Airlines noted a measurable decline in bookings immediately 
following a U.S. congressional hearing on Ebola.

The negative impact of contagious disease on airlines is exemplified by a 
previous health crisis, the SARS 2003 outbreak. During this period, the airline industry 
suffered losses estimated at $1 billion. The industry overall lost 12.8 billion revenue 
passenger kilometers—3.7 percent of total international traffic (Cederholm 2014). 
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Restaurant Industry

On average, U.S. residents eat out 5.8 times each week, generating in excess 
of $2,600 spent per person annually (Katje 2015). During an outbreak, consumers 
may alter their behavior due to the worry of contagion – individuals may fear 
associating with others and chose to reduce or eliminate their patronage of eating 
establishments. In a CNBC report, GuestMetrics, a firm that tracks the consumer and 
hospitality industries, states, “During the first week of October in Dallas, the number 
of diners at restaurants was 2 percent lower than the same period a year earlier. It fell 
further in the following week, down 5 percent from the prior year…” (Eisen 2014).

Cruise Industry

Cruise lines, because they mandate customers be in close proximity, suffer 
a similar effect as airlines and restaurants: contagious diseases elicit a withdrawal 
response from potential customers. In addition, cruise lines may find it necessary 
to alter their routes to avoid spreading disease. During the Ebola crisis, cruise lines 
rerouted ships that were scheduled to stop in west African ports, and authorities 
in Mexico denied permission to dock to a Carnival cruise ship because one of the 
ship’s passengers may have come in contact with Ebola-contaminated specimens. 
The resulting impact was gauged in a Los Angeles Times article, which reported that 
shares of Carnival, the world’s largest cruise line, dropped 12.64 percent during the 
height of the crisis (Martin, 2014).   

Pharmaceutical Industry

The discussion of Ebola’s impact thus far has highlighted the anticipated 
negative consequences. An upside, however, may exist, as pharmaceutical companies 
might reap benefits from the outbreak. To help combat the spread of Ebola, these 
companies have geared up research and development, and production of vaccines 
against and drugs, such as ZMapp and antivirals, to treat Ebola (Lorenzetti 2014).  
Forbes reported that Tekmira Pharmaceuticals, one company in pursuit of a vaccine, 
demonstrated increases in shares prices of 125 percent on the year to October 23, 
2014 (Rolph 2014).

Beyond the three aforementioned influences on security prices, the timing 
of the Ebola crisis coincidently coincides with the beginning of the fall in crude 
oil prices, as well as the tethered fall in derivatives of crude. This is important 
factor, because at the time when the Ebola crisis is reaching its peak, the rhetoric 
surrounding the fall in crude prices is that consumers now have more discretionary 
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income, which provides a market force in the opposite direction as the force resulting 
from the Ebola crisis. To ensure that the findings are not influenced by the start of 
this large-scale event, an additional control will be used to account for this. In the 
end, the aim will be to simultaneously tease-out these individual occurrences, and 
better understand their influence on security returns.

DATA SOURCE AND SELECTION PROCEDURE
Individual stock return data, crude oil ETF data, and Fama-French factors 

are all obtained through a combination of databases accessed via Wharton Research 
Data Services (WRDS), as well as YCharts. Put-Call Ratio and VIX-Investor Fear 
Gauge data are obtained through the Chicago Board of Options Exchange. The 
final dataset spans calendar 2014, captures 86 firms, 252 trading days, and a total of 
21,331 observations.

In terms of sectors of the economy, we are most interested in stocks that were 
likely to be most affected by sentiment shifts. In pursuit of this, we study firms that 
were on the forefront of the crisis based on media commentary regarding the firm 
having any type of association with the Ebola crisis. Table 1 provides a breakdown 
of the industries that were media mainstays during the Ebola crisis. Each industry is 
parsed based on ex ante beliefs about the Ebola crisis having a positive or negative 
influence on overall industry returns.

Table 1
Industry Breakdown
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Table 1 contains a count, by industry, of the number of publicly traded firms 
included in the study. The total sample consists of 86 firms across the 252 trading 
days of 2014 that amount to a total of 21,331 unique firm/day observations. To be 
included in the sample, a firm had to be referenced in the media in terms of having a 
direct association with the Ebola outbreak. See Appendix for list of firms.

METHODOLOGY

Timeline

In 2014 alone, the Centers for Disease Control and Prevention (CDC) reported 
20,171 cases of Ebola across Guinea, Liberia, and Sierra Leone. While tragic, the 
objective of this research is to determine whether or not the Ebola crisis was priced 
in U.S. markets. In order to ascertain that, it is necessary to document Ebola news 
as it not only relates to Americans, but as it relates to Americans who contracted the 
disease (or could have contracted the disease) on U.S. soil. With this particular focus, 
a “U.S.-relevant” Ebola timeline boils down to eighteen dispersed days beginning on 
September 19, 2014 and ending on November 10, 2014. Figure 1 provides a bit of 
detail associated with those days. It is worth noting that although the timeline begins 
on September 19, 2014 with an already infected Thomas Duncan boarding a flight 
that is bound for Dallas, the country is unaware until September 30, 2014.  On that 
day, September 30th, the CDC announced not only that Thomas Duncan is infected 
with the disease, but also that, for approximately eleven days, was free to roam the 
city. This sparks the beginning of the panic. 

Figure 1 provides headline information, the date and day of the event, and 
whether the news headline is negative or positive in nature. The “non-event” column 
highlights information that is relevant to a later chapter of the Ebola outbreak story, 
but not something that was known to the public as it was occurring. Therefore, these 
“non-event” days will not be incorporated into the analysis.
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Figure 1 provides a U.S.-relevant Ebola timeline. The timeline includes 
information on the Ebola-relevant headline news, the date and day of the event, and 
whether the headline news is negative or positive in nature. Although the timeline 
begins on September 19, 2014 with an already infected Thomas Duncan boarding a 
flight that is bound for Dallas, TX, the country is unaware until September 30, 2014. 
Figure 1 also provides a day-of-the-week count for negative and positive headlines. 
Non-Event constitutes any information that was relevant to the Ebola outbreak 
timeline, but wouldn’t have been communicated to the public via media outlets.

Investor Sentiment

The standard finance model contends for a world in which dispassionate 
investors force capital market prices to equal the rational present value of expected 
future cash flows. However, behavioral finance aims to augment the customary 
model with the idea that investors are subject to sentiment. Sentiment, in this context, 
refers to investor psychology, and opinions about future cash flows and investment 
risks that are not justified by the facts at hand. As the volume of studies that use 
investor sentiment to understand shifts in asset prices grows, so does the variety of 
investor sentiment proxy measures. We incorporate both the Put-Call Ratio (PCR), 
introduced by Dennis and Mayhew (2002), along with the VIX-Investor Fear Gauge 
(VIX), introduced by Whaley (2000). Both of these measures are computed daily by 
the Chicago Board of Options Exchange (CBOE) and are widely used by academics 
and practitioners as measures of investor sentiment. Often, these indicators are used 
as contrarian tools: when market participants are most bullish, the likelihood of a 
downside reversal is greatest; when investors become overly bearish, a market rally 
may be on the horizon.
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Figure 2
2014 Investor sentiment proxies (PCR and VIX)

 

The CBOE computes the PCR daily by adding together all of the call and put 
options that are traded on all individual equities, as well as on various indices. The 
finalized PCR = Volume of put option contracts / Volume of call option contracts. 
On days when the major averages perform strongly, the number of calls bought 
typically far outweighs the number of puts, resulting in a relatively low put/call ratio. 
On days when the market is weak, the number of puts bought generally outnumbers 
the purchase of calls. Although a value of 1.00 might seem to be a “neutral” reading, 
empirically it has been observed that there are more calls than puts bought on what 
would be considered an “average” day. As a result, a PCR of approximately 0.80 is 
considered “normal”. Markets are considered “strong” when the ratio falls below 
0.70 and “weak” when the ratio rises above 1.10. 

The VIX, on the other hand, is constructed on any trading day using the 
implied volatilities, calculated by using the Black-Scholes option pricing model, of 
options on equities on the S&P 100 index. Figure 2 provides a plot of both the PCR 
and VIX, during 2014. To test if different levels of investor sentiment is priced, we 
parse both the PCR and VIX into terciles in order to clearly differentiate between 
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high volatility (weak market) and low volatility (strong market) periods.
4.3. Beginning of the Collapse in Crude Prices

Figure 3
2014 Crude Prices in Relation to Ebola Outbreak

The timing of the Ebola outbreak, coincidently, coincides with the beginning 
of the collapse in crude prices. At the time, Ebola and energy prices were two of the 
biggest discussion topics around. With respect to crude prices, Figure 3 shows that 
for the months of September through December of 2014 saw the price per barrel 
fall from approximately $90 to $70 (-22%). The media rhetoric with respect to this 
fall had much to do with the consumer suddenly having more disposable income, 
which was at the time, thought to be a catalyst for economic stimulus. Additionally, 
the fall in crude prices was also thought to be a benefit to any industries that used 
energy as an input. The decrease in this input cost was thought to again be a cost 
saving catalyst. As a consequence, there were two chief competing forces. The Ebola 
outbreak acted as a headwind while the fall in crude prices represented a tailwind. To 
ensure that the results of this study are not a function of the beginning of the collapse 
in energy prices, an energy control variable is introduced. 

Model

Based on previous research into factor models, specifically, Fama and French 
(1993 & 1996), and Carhart (1997), the following regression is estimated to control 
for market, size, value, and momentum factors. The time subscript is suppressed.
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Ri represents the return on the ith firm (at time t). The four control variables are 
the excess return on the market portfolio (RM - Rf), the difference between the returns 
of value-weighted portfolios of small and big firm stocks (SMB), the difference in 
returns of value-weighted portfolios of high and low book-to-market stocks (HML), 
and the difference in returns of value-weighted portfolios of firms with high and low 
prior momentum (UMD), or up minus down.

EMPIRICAL RESULTS

Summary Statistics

The analysis begins with a comparison of simple summary statistics for 
each of the 86 firms in the study. We calculate and compare each variable on Ebola 
headline days versus non-Ebola headline days. The four major variable categories 
are return, share volume, share turnover, and trades. On the whole, mean share 
volume, mean dollar volume, mean share turnover, and mean number of trades 
are all statistically higher (at the 1% level) on Ebola headline days than otherwise. 
More specifically, average daily share volume goes from 2.58 million shares to 4.23 
million shares and average daily number of trades goes from 10,574 to 16,548 as 
you move from non-news days to news days. Additionally, share turnover, measured 
as daily share volume/shares outstanding, increases from 1.30% to 5.21% as again 
you move from non-news days to news days. These metrics demonstrate a spike in 
market activity as a direct result of new information, regarding the Ebola outbreak, 
becoming available. 
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Whereas pure activity metrics spiked to a statistically significant degree, 
individual stock return metrics did not. We observe an average daily return go 
from 0.11% to 0.37%, however, this difference is not statistically different from 
zero. Excess stock return, measured as individual stock return less the return on 
the market, on the other hand, is statistically larger (at the 5% level) on Ebola news 
days. More specifically, the average daily excess return on non-news days is 0.05%, 
compared to 0.52% on Ebola news days.

Table 2
Comparison of summary statistics (Ebola vs. Non-Ebola headline days)

Aggregated and Contemporaneous Regressions

This section of the study attempts to ascertain whether or not, in the aggregate, 
Ebola news days (either negative or positive) were priced factors. To first test this, 
Panel A of Table 3 presents coefficients for negative and positive Ebola news days 
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separately, and in the absence of any other control variables (aside from market, size, 
value, and momentum). From columns two and three of Panel A we see that, in the 
aggregate, negative Ebola days had no impact on contemporaneous stock returns, 
whereas positive Ebola news days did. Thus, while the rhetoric surrounding the 
Ebola outbreak was that of panic selling, negative security returns were not a direct 
result of negative Ebola headlines. However, positive Ebola news days did in fact 
influence contemporaneous security returns, in a positive way.

Table 3
Ebola’s Contemporaneous Influence on Aggregate Data

Moving beyond the isolated Ebola dummy variables, an energy control is 
introduced to correct for any possible activity that was a direct result of the fall in 
crude prices. Additionally, a terciled put-call ratio is also introduced in an attempt to 
capture the overall sentiment of the market. Panel B shows the individual influence 
of each of these control variables. From here we see a negative and statistically 
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significant coefficient for crude oil prices. This means that as energy prices fell, 
the market interpreted that as good economic news, and security prices rose as a 
result. Unlike crude prices, however, the coefficients for market sentiment were 
insignificant, meaning that the mood of the market was not a priced factor. Thus, 
in terms of aggregate security returns, crude prices were influential, but market 
sentiment was not.  Finally, Panel C of Table 3 combines all controls, and also 
tests for negative and positive Ebola news events within the same OLS regression. 
Consistent with their individual and separate results from Panel A, negative news 
days were not priced, whereas positive news days were. 

Aggregated and Lagged Regressions

This next segment of the study takes one incremental step beyond section 
5.2. Instead of just regressing security returns on Ebola news days, we now regress 
security returns on Ebola news days as well as lagged Ebola news days. The 
objective is to learn whether or not the market reacts to headline events, and whether 
that reaction is stable or transitory in nature. Table 4 is broken up into three panels. 
Panel A provides OLS coefficients on aggregate data, for both negative news days 
and lagged negative news days, Panel B does the same for positive news days, and 
Panel C combines all variables into one regression. 

Panel C of Table 4 shows that, on the aggregate, neither negative nor positive 
Ebola news events are priced. However, the negative lagged Ebola coefficient is 
positive and statistically significant. This curious result indicates that the market does 
not price negative or positive Ebola headlines into security prices, but that security 
prices do react positively, one trading day after a negative event occurs. This result is 
loosely consistent with Tetlock (2007) who shows that high levels of media pessimism 
predict downward pressure on market prices, followed by a revision to fundamentals.
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Table 4
Ebola’s Lagged Influence on Aggregate Data

Disaggregated and Lagged Regressions

As a final step in the analysis, we disaggregate the data and present 
separate results for the four largest industries represented (airlines, cruise ships, 
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pharmaceuticals, and restaurants). The objective is to establish whether or not 
the Ebola outbreak had a non-uniform impact across different industries. Table 5 
presents OLS coefficients on industry-specific data, for both negative and positive 
news days, and in both on a contemporaneous and lagged manner.

Table 5
Ebola’s Lagged Influence on Industry-Specific Data
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One of the more interesting results comes from Panels A, B, and D. There we 
see that a negative Ebola news day has a statistically significant negative impact on 
contemporaneous returns for airline, cruise ship, and restaurant stocks. However, we 
then see, in the case of both airline and restaurant stocks, an even larger statistically 
significant return reversal the following day (cruise ship stocks experience a 
significant return reversal that is roughly half the amount of the previous day’s 
fall). This return performance is consistent with the behavioral, short-term return 
reversal literature. For example, Subrahmanyam (2005), suggests that short-term 
reversal profits are evidence that market prices may reflect investor overreaction to 
information, or fads, or simply cognitive error. Da, Qianqiu, and Shaumburg (2014) 
provide additional insight by documenting that stock returns that are unexplained by 
earnings and cash flow fundamentals are more likely to reverse in the short run than 
those that are linked to fundamentals.

Two additional noteworthy results come from Panels C and D. In Panel C, 
we observe that the pharmaceutical industry was an industry that experienced a 
statistically significant positive return on negative Ebola news days. This result isn’t 
surprising, considering the pharmaceutical stocks that were mentioned in the media 
were those who were working on a cure for the disease. Lastly, in Panel D we observe 
that the restaurant industry experienced a statistically significant positive return on 
positive Ebola news days. This is consistent with the market interpreting good news 
as a signal that public consumption would again return to normalized levels.

CONCLUDING REMARKS
In the fall of 2014, the Ebola outbreak affected normal everyday behavior 

for many Americans, and caused a great deal of havoc on the financial markets. We 
study the impact of Ebola news days (both negative and positive) on stock markets 
by examining daily price data for Ebola-relevant stocks that were highlighted by the 
media. We consider the impact and persistence of the Ebola scare on an aggregated 
portfolio, as well as its impact on industry-specific portfolios. We find that in the 
aggregate, negative Ebola news days have no impact on security returns, but when 
we analyze disaggregated portfolios, several industries are significantly impacted 
by both positive and negative Ebola news days. When studying the disaggregated 
portfolios, we also find a tendency for price movement to reverse itself one day after 
the Ebola news event, a result that is consistent with behavioral overreaction and 
cognitive error literature. 
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HIGHLIGHTS
• In the aggregate, negative Ebola news days have no impact on security returns.

• In the disaggregate, however, several industries are significantly impacted by both 
negative and positive Ebola news days.

• During the height of the Ebola crisis (between September 2 and October 13, 2014), the 
average share price for six major U.S. airlines declined by 20.74 percent.

• In the disaggregate, there is a tendency for price movement to reverse itself one day 
after the Ebola news event.


