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Abstract 

This paper was conducted to analyze the factors that influence retail investors of Robinhood in 

their decision to invest in airline securities. One can see that retail investors buy airline stocks 

even though the price is constantly going down. The analysis includes factors such as COVID-

19 cases, daily flights, the stock price, Google Search Volume, and mentions in the Reddit forum 

WallStreetBets to figure out what exactly leads retail investors in investing. We conclude that 

retail investors seem to be focusing on Google as their primary search tool and less on the Reddit 

thread. 
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1 Introduction 

The COVID-19 virus has brought drastic changes to our daily life since the beginning of De-

cember 2019 (Devlin 2021). To contain the spread of the virus, measurements were imple-

mented, such as keeping social distance and staying at home. So, what did individuals do in the 

meantime to keep themselves busy at home? Likely many found new hobbies such as garden-

ing, but also other large areas of interest emerged during their time at home, namely investing 

(Bizouati-Kennedy 2021). Many people were suddenly looking for platforms to invest in and 

found the US-based brokerage platform Robinhood (RH). Robinhood was founded in 2013 and 

is a financial firm that offers commission-free trade of different asset classes such as stocks, 

exchange-traded funds (ETF), and cryptocurrencies. Retail investors do not depend on the mar-

ket hours and a broker from a financial institution anymore. Robinhood’s offering is based on 

a mobile application, and retail investors can trade flexibly. It was a convenient solution during 

COVID-19 restrictions. Smartphones have been implemented in our daily life for a long time, 

many Americans use their cellphone daily, even within 30 minutes of waking up and 30 minutes 

before falling asleep (Mohr 2021). Consequently, a mobile-based application came into play. 

Investing can now easily be done without any barrier entries as it had before. Every individual 

with a smartphone can participate in the stock market. Solely in the first quarter of 2020, 3 

million people entered the trading platform, increasing its total users to 13 million (Henderson 

and Kruppa 2020). In 2021, the platform reached about 17 million active investors (Robinhood 

Markets, Inc. 2022). On some trading days, Robinhood saw trading activity about triple the 

amount of 2019, even though the pandemic put pressure on the stock market (Rooney 2020). 

The platform has mostly attracted investors without any deeper knowledge of investments 

(Adamczyk 2020) and beyond that even those making their first trades on Robinhood (Huang 

2015). Therefore, this paper will dive deeper into how retail investors have invested during the 
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pandemic time. Since there has not been any more detailed industry-specific research done so 

far, we will focus on the aviation industry. The stock of American Airlines (AAL) has jumped 

into the top ten traded stocks during the pandemic (Tenebruso 2020), up from attracting only a 

small base of investors, retail investors were suddenly interested in these so-called old economy 

stocks. Mainly due to the growing importance of social media within the retail investors' com-

munity, decisions are based on the activity within forums such as Reddit. The consequences 

can be seen in January 2021 when retail investors hyped GameStop and AMC, the so-called 

“meme stocks,” to jump to extraordinary heights (La Monica 2022), even creating their own 

language in communicating whether to buy or sell a stock. For our industry, the aviation indus-

try, the expression “buying the dip” is especially of importance. Retail investors bought shares 

that dropped in price; later, we see this happened to our old economy stocks (S. Pagano, 

Sedunov and Velthuis 2020). Another example would be the sudden pop-up of new stock in-

dustries, such as the cannabis industry (Welch 2020). Hence, it can be essential to compare this 

particular investor behavior to the aviation stocks as well since they probably show similar 

behavioral structures such as attention-influenced buying and selling through herd behavior. It 

can be seen up to a point where stock trading has been more like gambling. Gamblers who 

typically bet on other platforms were moving to Robinhood as an alternative during the pan-

demic (Rooney 2020). It is even said that Robinhood amplifies this behavior by implementing 

features to keep users on the platform as some addictive behavior (Farivar 2021). However, the 

difference is that the aviation industry has already been trading on the stock market for quite a 

long time in comparison to cannabis stocks. 

I will initiate this paper by introducing a general literature overview of the present results that 

have been concluded from the same dataset we use. Since the dataset is considerably recent and 

limited, there are not many academic papers available. Following this, I will continue to intro-

duce the used dataset. I will be extracting the top ten airlines by market capitalization traded on 
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Robinhood and show how these stocks have been evolving. Since Robinhood mostly includes 

retail traders, I will further compare them to the whole market by using data from an API from 

Yahoo Finance, such as the stock price and volume. I will dive deeper into what kind of infor-

mation retail investors based their decision on in the aviation sector. A crucial factor is the 

number of COVID-19 cases; hence I will represent how the cases evolved. Since our analysis 

is focused on the aviation industry, daily flights will also be introduced. Following up we will 

concentrate more on where retail investors received their information from, using data from 

Google Trends and Reddit. In our empirical study, we will join all the factors together and 

figure out what role they played and how significant they were in our observed period and data. 

Further, we will discuss these findings and give an outlook and possible additional research to 

be done. 

2 Literature Review 

In the following, I will give an overview of the papers that have already used our primary da-

taset, Robintrack, to extract results about Robinhood and its users. In addition, I will include 

papers, giving insights into the behavior of Robinhood users and likewise papers that can be 

related to my paper.  

In general, the topic of research about retail investors is still relatively new. The first research 

has generally displayed retail investors as noise traders (Campbell, Y. and Kyle 1993; Barber, 

Odean and Zhu 2006). Noise traders are investors who decide on their investments without any 

other information input or causes (Foucault, Sraer and Thesmar 2011). It has already been rec-

ognized early that retail investors work with limited information, apply easy decision rules, so-

called “rules-of-thumb” and are psychologically biased (Shefrin and Statman 1984). In general, 

retail investors were seen as suboptimal investors who take on an excessive amount of risk in 

the past (Mankiw and Zeldes 1991). 
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Jumping forward to more recent research on retail investors with a focus on our main dataset 

from Robintrack. Welch (2020) has already concluded this in his paper “The Wisdom of the 

Robinhood Crowd.” Retail investors have been mainly attracted by stocks with a recent higher 

trading volume in the last 12 months, thus being drawn to either new stocks such as in the 

cannabis industry or mature industries such as the one we are focusing on, the aviation industry. 

As I was assuming, aviation stocks came more into the focus due to the media coverage as a 

result of the ongoing uncertainty of travel restrictions and hence resulted in higher trading ac-

tivity. Nevertheless, in the observed period, the Robinhood investors did perform well com-

pared to capital market benchmarking models. Barber et al. (2020) researched the investors' 

crowd of Robinhood from a behavioral perspective. They concluded that the decisions of retail 

investors of Robinhood were mostly driven by attention-based buying and herding behavior. 

Such as more volatile stocks, mostly with higher historically positive returns or trading volume, 

will be bought; however, experience negative returns afterward. This additionally also holds 

for more formal information such as earnings announcements as by Friedman and Zeng (2021). 

The paper shows that Robinhood investors also react stronger to earnings announcements. The 

before-mentioned behavior has already been concluded by Barber and Terrance in another pa-

per in 2005. Barber and Terrance (2005) demonstrate that attention-based buying might be due 

to too many alternatives in the investment atmosphere and consequently high search costs. Go-

ing with the herd eases decisions and alternatives, such as buying stocks on high-volume trading 

days or stocks with high media coverage, followed by either extremely positive or negative 

one-day returns. Institutional investors are not that prone to attention because of having more 

possibility to restrict their universe of alternatives. Glossner et al. (2021) on the other hand 

show that retail investors were more drawn to companies with high leverage and low cash lev-

els, so industries were vulnerable during pandemic times. Institutional investors did the contrary 

and increased their proportion in financially stronger firms with lower leverage and increased 
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cash holdings. However, not only retail investors are biased by herding behavior, but also in-

stitutional investors (Nofsinger and Sias 1999, Sias 2004). Retails and institutional investors 

seem to act as market contraries in times of falling market prices, with retail investors providing 

liquidity for more distressed firms, as shown by Barrot, Kaniel, and Sraer (2016) and 

Hendershott, Menkveld and Praz (2022). The results are similar to Eaton et al. (2021), who also 

used Robintrack to research that Robinhood investors increase liquidity and lower return vola-

tility. Especially in times of negative market shocks, the role of retail investors in providing 

liquidity through contrarian buying might seem important. Since we have only been talking 

about stocks, we will be presenting additional papers on the asset class of Exchange Traded 

Funds (ETF). ETFs aim to replicate their benchmark indices, by either holding the securities 

respectively bonds or tracking them through derivates of the underlying assets. The original 

idea of ETFs has been to increase the diversification of one’s portfolio. During the pandemic, 

ETFs have also been more within the focus of retail investors. Recently, more ETFs have been 

set up that focus on a particular industry, hence are more specialized. These new ETFs have 

received much attention and, similar to the results of Barber et al. (2020) underperformed com-

pared to their respective benchmarks, as concluded in the paper of Ben-David, Byungwook and 

Moussawi (2021). To further research this result, I will also be including a sector ETF in my 

analysis.  

A measurement to reduce search costs is the usage of Google. Da et. al (2011) show that search 

frequency can be seen as a measurement of investor attention which becomes an important tool 

in retail investors’ decision-making process. By using Google Search Data, they show a corre-

lation between the investor’s attention and the data from Google. However, they conclude that 

the attention is mostly picked up by uninformed investors. Further, if investors are researching 

a specific earning announcement, the stock and volume become less volatile after the 
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announcement since more information seems to be reflected in both measurements (Drake, 

Roulstone and Thornock 2012). Amihud (2002) found a positive relationship between higher 

Google search volume and the liquidity of a stock which is in line with the result of Eaton et al. 

(2021) about Robinhood investors. The same result about the relationship between stock 

turnover and the volatility of a stock has been concluded by Yuan (2015). Lastly, Preis and 

Stanley (2013) used Google search queries as a trading strategy to outperform the market based 

on buying and selling signals of stocks. Throughout time and especially throughout the 

pandemic, retail investors have been growing stronger and stronger. They have been seen as a 

non-significant party in the past, however, recent studies by Bohmer et. al (2016), Moss et. al 

(2020 and Pagano, Sedunov and Velthuis (2020) show the opposite. They concluded that retail 

investors can be a driving force within unnormal market times, providing liquidity and 

influencing the variance of securities. 

This is mostly due to neobrokers such as Robinhood which simplifies access to individuals to 

the stock market (Barber and Terrance 2005). In addition, through internet forums such as the 

Reddit thread WallStreetBets, retail investors were able to collect themselves and act 

strategically such as on the “meme stocks” (Uusi-Mikkola 2021). It is not new that social media 

is a valuable source of information for relationships between economic or financial factors. A 

sentiment analysis executed by Daas and Puts (2014) showed the narrow relationship between 

social media and the consumer index. In the recent past, there has been researched 

WallStreetBets, most research focused on sociopolitical aspects such as their contrary position 

against the establishment or the Wall Street (Di Muzio 2021) or about meme stocks in general 

including the short squeeze of GameStop (Lyócsa, Baumöhl and Vŷrost 2021; Anand and 

Pathak 2021; Winkler and Semenova 2021). Since the phenomenon is very recent, not much 

research of a longer period has been conducted. Buz and de Melo (2021) were one of the first 
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to conduct research on how retail investors perform against market indices by analyzing their 

buying and selling behavior, though that building a WallStreetBets portfolio. They showed that 

the portfolio could have outperformed the S&P 500 for the observed time.  

As seen in the literature review, there has only been general research made about retail inves-

tors, however, lacking industrial-specific research. Retail investors seem to have a favor for 

firms that were decreasing in price as in “buying the dip”. Hence, it might seem essential to 

differ between these industries. Additionally, not much research has been carried out with the 

inclusion of added information sources such as Reddit. Most research focused on more classic 

information sources such as Google. We will complement the already existing research in this 

way. 

3 Data and Sample 

In this section, I specify what datasets will be used and how the sample was picked. The datasets 

have been extracted from different sources. 

3.1 Main Dataset 

The main dataset is sourced by the website Robintrack.net which used an Application Program-

ming Interface (API) to pull data from Robinhood. The API was made available by Robinhood 

itself to the public. The data shows how many users of the platform Robinhood hold a specific 

stock over time. It was updated frequently from about May 2018 until August 2020, as de-

scribed by Robintrack.net. In August 2020, Robinhood shut down the API out of the concern 

that third parties might use the data against their clients (Ponczek 2020). However, the dataset 

can still be downloaded at the website Robintrack.net or via third parties such as Kaggle.com. 

The stocks are downloaded separately in CSV files, totaling about 8,579 files; hence data has 

been collected of 8,579 securities. 



8 

 

3.1.1 Sample 

In contrast to the above literature, we focus on the aviation industry and hence do not need the 

complete dataset. We will be focusing on the largest aviation securities sorted by market capi-

talization. Further details will be delivered in paragraph 4. 

3.2 Further Datasets 

To analyze the relation of the development of COVID-19 with the plunge in air traffic, a dataset 

providing information on cases per area between January and August 2020 will be required. By 

accessing supporting secondary literature and data on the COVID-19 cases and social distanc-

ing measurements, we should be able to draw a comparison between the development of 

COVID-19 cases, restrictions, and air traffic and analyze the relationship between these three 

factors and understand the strength of the impact of the pandemic on air traffic. Hence, we will 

be using the coverage of the COVID-19 cases worldwide released by the European Centre for 

Disease Prevention and Control (ECDC) and travel restrictions by country released by 

data.humdata.org. The second additional database utilized for the analysis is “Crowdsourced 

air traffic data from The OpenSky Network 2020”, which aims to illustrate the development of 

air traffic during the pandemic. On their website, they provide monthly CSV files for the time 

frame of 1st of January 2019 to the 8th of August 2020. I decided to use this dataset because it 

is built on the comprehensive dataset of the OpenSky Network, which was started by the Uni-

versity of Kaiserslautern, the University of Oxford, and armasuisse. The crowdsourced dataset 

only provides airline and airport codes. To properly assign the codes to countries and regions, 

supporting datasets providing the translation of the code would be needed. Therefore, the fol-

lowing datasets will be used: Airline database: assigns airline codes to the respective airline: 

https://www.kaggle.com/open-flights/airline-database.  
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For financial data, such as stock volume or price, an API by Yahoo Finance implemented into 

our Python interface will be used. Furthermore, to analyze Google Trend data, an unofficial 

API will be taken advantage of. The data for the WallStreetBets will be scraped by the API 

Pushshift made available within a project by Baumgartner et al. (2020).  

3.3 Limitations 

The first limitation is that Robinhood does not cover all stocks, only the ones traded on Robin-

hood. The stocks are mostly American-based, creating a geographical bias and not representing 

all regions correctly. Secondly, some tickets are not displayed or are later displayed due to 

failures such as bugs that have been fixed later, as mentioned by Welch (2020). Furthermore, 

there is some missing data because Robinhood had system outages on the 2nd and 9th of March 

2020. The algorithm of Robintrack itself additionally failed to run on two-time periods, namely 

the 9th of August 2018, and between the 24th until the 29th of January 2019, and the 7th until the 

15th of January 2020. Unfortunately, the data also does not differ between buyers and sellers; 

hence one can observe the net results out of both. A slight limitation is that Robinhood contin-

uously offered a promotion for new referred accounts who would receive a free stock upon 

registration. This could slightly falsify our shown figures since users are added to the holding 

data without buying the security. Another note for our COVID-19 dataset: Analysing the chart 

also shows that the dataset with COVID-19 cases is not comprehensive as it shows zero new 

cases for some days in January. Considering that the pandemic outbreak was in December, the 

dataset did not record every case. Nevertheless, this is presumably because the official record-

ing of COVID-19 started when the magnitude of the pandemic was visible. Of course, minor 

differences can appear due to different record-taking of the cases throughout countries. In ad-

dition, the dataset of OpenSky Network can minimally differ from real data such as limitations 

of ADS-B data, meaning the receivers sometimes have no coverage or are not allowed to record 
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flights due to different regulatory environments (Strohmeier et al. 2021). The strongest limita-

tion of Google Search data is that the data is normalized through a formula that is not public. It 

is questionable consequently how comparable the data from different search queries are. The 

API used for WallStreetBets, Pushshift, has the usual limitations of APIs such as downtime. 

Further, there is some delay in storing the data. Since we are not using real-time data, this is not 

an issue. 

4 Analysis of influential factors during the pandemic in the aviation industry 

In the following, I want to analyze further what led retail investors to start focusing more on 

the aviation stocks, an industry in which stocks are classified as old economy stocks and have 

not been at the center of attention before the pandemic at all. I will start by providing a glimpse 

of the main dataset of Robintrack. Following will be factors such as the development of 

COVID-19 cases and daily flight development during the pandemic. Since retail investors are 

attention-focused investors (Barber, Huang et al. 2020), we will also include how aviation 

stocks were displayed in the news by looking at Google Trends. Retail investors have also been 

heavily influenced by communities such as WallStreetBets on Reddit (Buz and de Melo 2021). 

That is why we will, finally, include this Reddit thread in our analysis. 

4.1 Robinhood retail investors 

First, I want to give an overview of how the aviation stocks listed on Robinhood have been 

evolving. For better readiness, I picked the top ten airlines by market capitalization out of all 

the publicly listed airlines in the world as of the 15th of May 2022 listed (Companies Market 

Cap 2022). I produced the following list seen in table 1, with Delta Airlines as the largest airline 

with a market capitalization of 27.4 billion USD and Copa Holdings, the company behind the 

Panamanian airline Copa Airlines and its subsidiaries, as the smallest title with a market 
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capitalization of 3.11 billion USD. I extracted these CSV files of the Robintrack dataset and 

read them into the Python interface JupyterLab. We plotted these airlines by using the Python 

library matplotlib. The plot can be seen in figure 1 with the date on the x-axis and the number 

of users holding the stock on the y-axis. As already written previously, Robintrack had some 

outages due to updates in January of 2019 and 2020, which can also be seen in our chart. Con-

sequently, for a few days, there is no data. However, it did not have a significant impact since 

it was before the pandemic started. Interestingly the stocks with the largest market capitalization 

have not experienced the largest increase of retail investors holding the stock. As already men-

tioned before, American Airlines has been in the top ten tracking stocks for some time during 

the first peaks of the pandemic. This is also shown in figure 1 with a huge increase in users 

holding the security. Although being one of the largest airlines in the world, the non-US airlines 

do not seem to be playing any role for the retail investors of RH. This might be due to the equity 

home country bias puzzle when investing in stocks, as identified by Bernanke and Rogoff 

(2001). Investors typically tend to overweigh stocks from their own country into their portfolio. 

As Robinhood is an American-based platform and only individuals who are “[…] a US citizen, 

US permanent resident, or have a valid US visa” (Markets 2022) can sign-up, the major group 

is also Americans. Thus, it is not surprising that American-based Airlines lead the percentual 

change of users holding the stock. Consequently, I will be excluding all non-US airlines. To 

have a better overview of all the six airlines left I attached figure 2. It is seen here that all graphs 

have a similar course. Therefore, I decided to focus on American Airlines further. Additionally, 

AAL has been the only aviation stock trading in the top ten of Robinhood for a while (Tenebruso 

2020). This reduces the complexity of the overview of all used graphs and statistical measure-

ments used. For verification purposes, I will do all the analyses for the other airlines as well 

and attach them with the code. Additionally, American Airlines has been the airline that has 

been in the focus of retail investors, which is surprising since airlines are mostly capital 
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intensive with respectively low margins (Onvista 2020). However, it fits the results shown in 

the literature review of (Glossner et al. 2021). A descriptive statistic of the data frame of Amer-

ican Airlines can be found in table 2. The focus lies on American airlines; however, ETFs have 

also been on the rise during the pandemic, especially since there has been a higher bias from 

international ETFs to national ETFs (Yousefi and Najand 2022). ETFs are typically an invest-

ment vehicle for passive investors as they normally offer low costs and liquidity (Ben-David, 

Franzoni and Moussawi 2017). The most common ETFs are index funds, meaning they hold 

the same securities as their respective index. However, in recent times, specialized ETFs have 

been becoming popular instead of an index following the development of securities of, for ex-

ample, a certain industry. In the aviation industry, the ETF U.S. Global Jets Index (JETSX), 

managed by the investment manager US Global Investors, has been in place since the 28th of 

April 2015 and follows major securities of the global airline industry with a clear focus on the 

American market. As this ETF is also traded on Robinhood and includes most of the airlines 

we also had in our list as in table 1, I include this sector ETF in my analysis. The US Jets Index 

includes securities of “the global airline industry, including airline operators and manufacturers 

from all over the world” “with an emphasis on domestic passenger airlines” (U.S. Global 

Investors 2022). Looking at table 4, a listing can be seen of all the holdings as of the 19th of 

May 2022. The focus undoubtedly lies on airlines, with United Airlines being the biggest secu-

rity holding with a total proportion of 12.35%. Currently, according to the factsheet of the in-

dustry ETF, airlines have been weighted with 75.99% of the index with a holdings number of 

51, the weighting is the market capitalization and fundamental factors based. As shown in figure 

3 one can see that development of users holding the securities of American Airlines and JETS 

have a similar course. This is also confirmed by the correlation index of 0.999262. However, 

there are some specific peaks, I want to point out before moving on. In May 2020, the stock 

and the number of users holding stumbled because AAL announced huge layoffs of its staff 
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(Fonda 2020). Following, in June 2020, the airline industry received an upwind by relaxed 

pandemic restrictions and rising demand, hence US airlines increased their capacity again giv-

ing out a positive signal to analysts (Bushey and Staton 2020).  

4.2 Stock Prices 

Next, we will further dive deeper into the development of the stock of American Airlines and 

U.S. Global Jets ETF. Since our dataset from Robintrack does not show up its prices among the 

users holding the security, we will take access to Yahoo Finance and implement the stock prices 

of our securities. Again, we will start with the same approach as in the previous paragraph and 

look at the largest ten airline companies listed on Robinhood by market capitalization. The 

result can be seen in figure 4. As before, all the airlines have a similar development of stock 

prices which the correlations also confirm. Since we are focusing just on the US-based airlines, 

we drop out the non-US securities. Likewise, the stock prices moved very similarly during the 

pandemic; just at the beginning of 2020, United Airlines had a steeper decrease than its peer 

group. Continuing our scheme from 4.1, we will be focusing on American Airlines. As we are 

also interested in how the sector ETF developed, we also add U.S. Global Jets to figure 6. As 

we expected, both securities crashed after the pandemic rapidly spread around the world and 

countries began to ban air travel. Hence, investors kept on selling the stock. This behavior is 

contrary to what Robinhood investors did. More and more users were adding up to the ones 

holding the securities. This is also shown by the correlation between the chart of stock prices 

and securities with a correlation of -0.685961 between the Robinhood users holding AAL and 

the closing price of AAL, respectively -0.669534 for the industry ETF U.S. Global Jets. As 

mentioned before, analysts received positive signals by growing demand and increasing capac-

ity in June 2020 (Bushey and Staton 2020). 
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4.3 Volume 

Volume is another metric I want to include since it comes the closest to our definition of users 

holding our main dataset of Robintrack, and we can therefore compare how retail investors 

traded the stock in comparison to how many people or how many stocks were traded on the 

overall market. Volume is defined as the following in Yahoo Finance “volume measures the 

number of a stock’s shares that are traded on a stock exchange in a day or a period of time” 

(Kristopher 2014). I follow the same approach to pick my sample as in 4.2 and 4.1. The results 

are shown in Figures 9, showing the volume during the pandemic for American Airlines and 

for the U.S. Global Jets. Both have a similar course; however, they are less correlated than their 

closing prices. The correlation of both volumes amounts to 0.877462. With the beginning of 

the pandemic, the securities were more heavily traded than in the pre-pandemic. Again, a peak 

can be seen in June 2020 due to positive signals in the airline industry as written previously. 

However, just by looking at the graph of volume, we can not tell if there were more buyers or 

sellers. Considering that the price dropped, there were more sellers than buyers. It seems like 

the overall market behaved contrary to the retail investors of Robinhood, who kept on holding 

more of the securities as already shown by Pagano, Sedunov and Velthuis (2020) for the airline 

and cruise line stocks. 

4.4 COVID-19 

The COVID-19 pandemic that started in December 2019 in Wuhan, China (Devlin 2021) and 

was declared as a pandemic on the 30th of January 2020 by the WHO, rapidly spread across the 

world within no time (Cucinotta and Vanelli 2020). Air travel was one of the main drivers of 

rapid diffusion in the world (Ribeiro and Reis 2020). Hence, the first step to slow down the 

virus was to stop worldwide air travel. As lockdowns started in place at the beginning of March 

in Europa and the announcement of Donald Trump that the United States bans all air travel 
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from the Schengen Area on the 11th of March 2020 (Ghosh 2021), air travel was one of the most 

impacted industries by the pandemic with an immense increase in volatility (Baek and Mohanty 

2020, Garrow and Lurkin 2021) with the US indices having one of the highest volatilities be-

hind the Brazilian indices (Ganie, Wani and Yadav 2022). No other crisis before, neither 9/11 

nor other pandemic situations such as SARS have resulted in such a vast crisis for airline com-

panies (Garrow and Lurkin 2021). The revenues of industry revenue amounted to 328bn USD 

in 2020, signifying a 60 percent decrease compared to the last year, 2019. The consulting com-

pany McKinsey projects in their report that the airline industry will not recover before 2024 

(Bouwer, Saxon and Wittkamp 2021). Nevertheless, even if revenue and passenger numbers 

will return to normal levels, the pandemic will change the airline industry post-pandemic (Faura 

and Ursula 2021). 

Faura and Ursula (2021) assume that restrictions to avoid the spread of the virus are closely 

linked to the financial and operational impact on an airline. As the United States of America 

has always had one of the highest case numbers relative to its population shown by our-

worldindata.org and hence one of the strictest measurements in place, according to the Oxford 

Stringency Index, the impacts for US airlines were huge (Financial Times 2022). Since most 

countries decided how to act on restrictions based on their covid cases, it might be helpful to 

take a distinctive look at how COVID cases evolved and how the retail investors reacted to 

these changes. Ganie, Wani, and Yadav (2022) already examined in what range an increase in 

COVID-19 cases impact the stock prices. They concluded that for US-based airlines, an in-

crease of 1% in COVID cases results in roughly 0.1% price drop with further negative impli-

cations in the days after the cases surge. In figure 10, one can see the development of COVID 

cases worldwide between January and August 2020, with the first cases being officially recog-

nized by the United States health officials on the 20th of January 2020 and former President 
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Donald Trump declaring the pandemic situation on the 31st of January 2020 (AJMC 2021). Just 

4 days later, on the 24th of January 2020, the first cases in Europe were reported in Bordeaux, 

France (European Centre for Disease Prevention and Control 2020). The World Health Organ-

ization (WHO) consequently declares the COVID-19 outbreak a pandemic on the 11th of March 

2020 (Cucinotta and Vanelli 2020). With the rapid diffusion of the virus worldwide, the cases 

rapidly rise to above one million at the beginning of April 2020. In figure 10, you can see that 

from then on, the cases consistently increased up to 30 million cases which have been reached 

in June 2020. As we have said earlier, with increasing COVID cases, more restrictions were 

implemented. Therefore, air travel was also stopped, and hence stocks of airlines were heavily 

impacted (Ganie, Wani and Yadav 2022). Therefore, many investors have sold airline stocks, 

and the price crashed. However, when comparing retail investors of Robinhood, you can see 

the number of users holding airline stocks increasing consistently despite price crashes. We will 

further analyze other factors that made retail investors decide likewise. 

4.5 Daily Flights 

For this paragraph, we take advantage of our dataset from the OpenSky Network, which “is a 

non-profit community-based receiver network which has been continuously collecting air traf-

fic surveillance data” (OpenSky Network 2022). After cleaning the dataset for Not a Numbers 

(NaN), missing data such as callsigns and smaller aircrafts such as business jets and helicopters, 

we can evaluate how the daily flights developed overtime during the pandemic. For my analy-

sis, I have only used the main aircraft types used in commercial aviation listed in table 5. We 

are firstly using the data for 2019, pre-pandemic, and 2020, to compare both years side-by-side 

seen in figure 11. The impact of COVID-19 on the airline industry can be seen. While the daily 

flights within 2019 remained relatively stable, with a slight increase throughout the year, the 

number of flights in 2020 plunged significantly at the beginning of the pandemic. Governments 
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started to impose restrictions, and airlines were not allowed to operate as before the pandemic. 

Starting from higher figures than in 2019, from up to 60,000 flights per day, it crashes to its 

lowest daily number of flights of about 10,000. In the fourth quarter of 2020, however, the 

industry gained ground again, recovering to up to 30,000 flights per day. The IATA estimated 

that at the peak of the pandemic, only roughly 5% of the air travel in comparison to one year 

before was left (IATA 2020). This number could be even lower since airlines were forced to do 

so-called “ghost flights” to keep take-off and landing slots (Neslen 2022). Consequently, many 

airlines were forced to ground their fleet reaching a ground level of having 2/3 of the world’s 

fleet on the ground or in numbers more than 16,000 airplanes being grounded, even being 

parked on runways such as in Frankfurt International Airport (Garrow and Lurkin 2021) 

(Kotoky, Stringer and Saxena 2020). Including the securities in our analysis, we can see that as 

fewer flights are in the air, more retail users are holding the security, resulting in a negative 

correlation between users holding AAL and the daily number of flights for our period of -

0.739673. 

4.6 Google Trends and Reddit WallStreetBets 

As Barber and Odean (2007) already concluded, retail investors are influenced by attention-

induced trading and due to high search costs, mostly decide on what to buy or sell on the news 

or their herd group. This rationale is supported by the research findings of Kumari (2022), who 

conclude that social media plays a bigger and bigger role for retail investors and their decisions. 

The best examples are the so-called “meme stocks,” which evolved from the Reddit thread 

WallStreetBets. These are stocks that gain substantial price increases solely through an artificial 

hype within one more multiple social media platform. One of the first examples is the company 

GameStop (GME), a US-based store for (used) videogames which have been under pressure 

for quite a time due to decreasing profitability as e-commerce companies were taking their 
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customers (Wu 2019). That is why many institutional investors were selling the security short. 

However, retail investors decided to the contrary in January 2021. They bought the stock until 

it reached a maximum of roughly $483 per stock, from a closing price of about $17 at the 

beginning of January. Retail investors on Reddit wanted to fight short-sellers, finally ending up 

in a “short-squeeze” (Hiltzik 2022). A short squeeze is when a stock rapidly increases in price 

and short sellers must close their short positions rapidly; they get “squeezed” out of the market. 

Another famous example would be the cinema operator AMC Entertainment or Nokia. Robin-

hood even restricted trading the GameStop stock for a period, leading to critics from all sides 

(Adamcyzyk 2021). In the literature review, we have already shown that herding behavior has 

been intensively researched for retail investors (Merli and Roger 2013; Hsieh, Chan and Wang 

2020; Li, Rhee and Wang 2017; Barber and Terrance 2005). Aloosh, Choi, and Ouzan (2021) 

further show that herding behavior also exists for meme stocks. 

First, we are going to examine the most standard search tool, Google. Google Keywords re-

search has been used in previous studies to find trends in various markets. Bordino et al. (2012) 

showed a positive correlation between the search interest on Google and the daily trading vol-

umes of the NASDAQ-100. Similar research has been done on the link between Google Trends 

and abnormal returns of the S&P 500 (Joseph, Larrain and Turner 2017). Research related to 

retail investors and hence crucial for my paper has been carried out by Da, Engelberg and 

Pengjie (2011). They found out that Google Trends is a measurement tool for the attention of 

retail investors and is correlated with different proxies of investors’ attention. Following it 

makes sense to use Google Trends as a first indication of how they are correlated with our 

aviation securities. Google is most likely for a major group of retail investors the first source of 

information since they rarely have access to more professional tools such as Bloomberg. Hence, 

also to figure out if one can predict stock increases or decreases just by looking at the 
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development of Google searches of the tickets of our chosen securities. For our analysis, we 

will continue using American Airlines and the sector ETF U.S. Global Jets. In figure 14, one 

can see the Google Search Volume (GSV) for the Ticket of American Airlines. We retrieved 

the data of Google trends by using the API pytrends with which one can download data by 

keywords. To be notified is that Google uses an index to measure their trends, such as that the 

number represents the searches relatively to the highest search interest for the chosen time. The 

highest value is 100. If the value is 0, then there is not enough data available. For example, if 

the value amounts to 50, the keyword was only half as popular. Both spikes happened in the 

same period. You can further configure different settings, such as the region; in this case, we 

will focus on the searches from the US area. The same observation can be made for the ticket 

of U.S. Global Jets. During the first half of 2020, the search for these tickers increased im-

mensely. To do a second check, we can see how both charts are correlated with each other. We 

observe the time frame from the beginning of 2020 until Robinhood deactivated the API. As a 

result, we receive a correlation between the users holding the stock and the audience looking 

for the specific stock ticket of 0.2762 for AAL and 0.26931 for JETS, both highly significant 

to the p-value. Hence, as already seen in figures 14 and 15, the interest in searching the stock 

ticker was extremely high at the beginning of the pandemic but decreased over time with a 

respective low correlation. The interest in searching for the ticket was still high, but the stock 

was not traded that much anymore. This might be due to already a large group holding the stock 

and just observing how the stock is doing. Adding a further indicator that is often used for trend 

analysis is the Average Directional Index (ADX), developed by Welles Wilder in 1978. ADX 

is a technical indicator used in trading to get an indication of the strength of a trend. Values of 

ADX of over 15 imply a trend, and over 25 a strong trend. As shown in figure 16, the peak of 

the trend was reached in March, indicating ADX values over 45. After that, the trend decreased 

with a new height in June, as also already mentioned in the previous paragraphs. Since the 
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trends are very short-term, retail traders likely drove this trend. We could also be looking at 

other keywords, however, there can be too much cross interest, and just by using the ticket, we 

can be certain that the searches were related to the stock market. Especially for such a common 

name, such as American Airlines, which is also used by non-investors to book a flight, it will 

be different to figure out what group made the Google search, as already shown by Joseph, 

Wintoki and Zhang (2011). Furthermore, there are always different variations of company 

names, such as that American Airlines can also be named “AA”. For the ETF US Jets, it is even 

more critical since an investor does not even know about this specific ETF and will search for 

more general expressions. Since retail investors are luckily not that wise to directly search for 

the ticket, a further trend analysis might be useful.  

Lastly, we will investigate data from the Reddit thread WallStreetBets. Since the short squeeze 

of GameStop, the forum has been the focus of retail investors. We collect our data with a script 

written to scrape comments and submissions by accessing the API Pushshift (Baumgartner et 

al. 2020). We go through all the archived submissions and comments of /r/wallstreetbets/ and 

search for the ticket of “AAL” respectively “JETS”. 

5 Empirical Analysis 

In this part, we will prepare our previous discussions in an equation and test it with panel data 

regressions if it holds and if the factors from the previous chapters are significant. 

5.1 Methodology 

To see what factors significantly capture the number of users holding, we use the following 

baseline model, regressing the amounts of users holding against independent variables: 
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Equation 1: OLS Baseline model 

𝑅𝐻𝑖,𝑑 =  𝛽0 +  𝛽1 ∗  𝐶𝑂𝑉𝐼𝐷𝑑 + 𝛽2 ∗ 𝐹𝑙𝑖𝑔ℎ𝑡𝑠 𝑑 +  𝛽3 ∗  𝐶𝑙𝑜𝑠𝑖𝑛𝑔𝑖,𝑑 +  𝛽4 ∗  𝑉𝑜𝑙𝑢𝑚𝑒𝑖,𝑑 +  𝛽5

∗ 𝐺𝑆𝑉𝑖,𝑑 +  𝛽6 ∗ 𝑊𝑆𝐵𝑖,𝑑  +  𝜀𝑖,𝑑  

Whereby 𝑅𝐻𝑖,𝑑 is the dependent variable and describes the number of users holding the security 

i at the day d in our observed period, from the 01st of January until the 13th of August 2020. The 

first independent variable 𝐶𝑂𝑉𝐼𝐷𝑖,𝑡 defines the COVID cases on the respective day d.  

𝐹𝑙𝑖𝑔ℎ𝑡𝑠𝑖,𝑑 describes the daily amount of flights on day t. 𝐶𝑙𝑜𝑠𝑖𝑛𝑔𝑖,𝑑  𝑎𝑛𝑑 𝑉𝑜𝑙𝑢𝑚𝑒𝑖,𝑑 are the 

closing price respectively volume for the security i on the day d. 𝐺𝑆𝑉𝑖,𝑑 𝑎𝑛𝑑 𝑊𝑆𝐵𝑖,𝑑  express 

how often the stock ticker of stock i was mentioned on Google or the platform Reddit 

WallStreetBets per day d. Since we have many NaNs in our data frame due to weekends and 

vacations, when the stock market is closed, we removed these days from our sample. Further, 

we will replace stock prices with stock returns by the following formula: 

Equation 2: Return Formula 

𝑅𝑖,𝑑 =  
𝑃𝑡+1

𝑃𝑡
− 1 

𝑤ℎ𝑒𝑟𝑒 𝑅𝑖,𝑑 ∶ 𝑡ℎ𝑒 𝑟𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑦 𝑖 𝑜𝑛 𝑑𝑎𝑦 𝑑 

𝑃𝑡+1 ∶ 𝑡ℎ𝑒 𝑝𝑟𝑖𝑐𝑒 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡 + 1  

𝑃𝑡 ∶  𝑡ℎ𝑒 𝑝𝑟𝑖𝑐𝑒 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡 

Within my methodology, I checked the required assumptions for the multiple regression such 

as linearity or that the variance of the residuals should be consistent. Most of the assumptions 

have been met. However, there have been discrepancies with multicollinearity. Hence, we used 

the variance inflation factor (VIF) which the independent variable is in question. The formula 

of the VIF is given by:   
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Equation 3: Variance inflation factor 

𝑉𝐼𝐹 =  
1

1−𝑅2, hence the higher R^2, the higher VIF and the higher the multicollinearity with the 

variable in question. A typical cut-off value of 5 for moderate or 10 for high multicollinearity 

is set. For our base model, a high VIF was given for 𝑉𝑜𝑙𝑢𝑚𝑒𝑖,𝑑, as seen in table 6. Hence, to 

provide non-biased p-values and t-statistics, I decided to remove this variable. Also, in the per-

spective of retail investors will probably not pay much attention to this measurement. Finally, 

we are coming up with our regression equation: 

Equation 4: OLS Regression Model 

𝑅𝐻𝑖,𝑑 =  𝛽0 +  𝛽1 ∗  𝐶𝑂𝑉𝐼𝐷𝑑 +  𝛽2 ∗ 𝐹𝑙𝑖𝑔ℎ𝑡𝑠 𝑑 + 𝛽3 ∗  𝐺𝑆𝑉𝑖,𝑑 +  𝛽4 ∗ 𝑊𝑆𝐵𝑖,𝑑 +  𝛽5

∗ 𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑑 +  𝜀𝑖,𝑑   

5.2 Results 

 The results of the ordinary least squares (OLS) are displayed in table 8. As expected, the daily 

COVID-19 cases and the daily flights have an inverse relationship with our dependent variable, 

as global travel restriction regimes were primarily based on the amount of COVID-19 cases. 

As COVID-19 cases were going up, the number of users holding the security of American Air-

lines (AAL) increased, the inverse can be seen for the daily flights. The strongest impact on 

users holding the security can be observed on the independent variable 𝐺𝑆𝑉𝐴𝐴𝐿,𝑑 which de-

scribes how strong the airline has been searched for on Google. Since the p-value is below the 

hurdle of 0.05, it is also statistically significant as our previous variables. The variable has a 

positive relationship with the independent variable which also makes sense as retail investors 

are especially focused on news (Yuan 2015). Surprisingly, the dependent variable 𝑊𝑆𝐵𝐴𝐴𝐿,𝑑 is 

not statistically significant on a 5% level for the p-value. I would have expected it to be signif-

icant with a respectively positive relationship on our dependent variable 𝑅𝐻𝐴𝐴𝐿,𝑑. The same 

applies to 𝑅𝑒𝑡𝑢𝑟𝑛𝐴𝐴𝐿,𝑑, the variable is not statistically significant on a 5% level. The goodness-
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of-fit measure R2 shows that the model fits the given data of Robintrack with an R2 of 0.895, 

meaning 89.5% of the variance in the number of users holding the security AAL is explained 

by the model. The adjusted R2 with a value of 0.892 is also similarly close and hence we have 

not been penalized that much for using many independent variables. The model overall is also 

statistically significant since the probability of rejecting the null hypothesis is approximating 

zero. Similar results can be reported for JETS as shown in table 9. The only difference is that 

the independent variable 𝑊𝑆𝐵𝐽𝐸𝑇𝑆,𝑑 has a positive relationship with the dependent variable. 

However, the variable is still not statistically significant. 

5.3 Limitations and considerations 

The first limitation is that the data given by Robintrack does not differ between retail investors 

buying or selling, we have only been given aggregate holdings. If we had that data available, 

we could have done a sentiment analysis of the Reddit and Google data to differ between buy 

and sell signals. This would have given us interesting insights into how both parties differ in 

their behavioral decision process. Additionally, there has been no relative measurement of the 

increase of Robinhood users during the pandemic. So, we do not know if the increase was sole 

because there have been more registered users or if users are holding the stock more relatively 

than the active users. So, the increase of users holding the stock could have also increased to 

users. Furthermore, the data is only available until the 13th of August 2020 and hence we can 

only investigate retail investors until that date. It could have been interesting seeing how the 

behavior changed throughout the whole scope of the pandemic. Multicollinearity could still be 

a problem. Since we have used a cut-off value for the VIF of 10, which is the upper level, there 

could still exist some multicollinearity between the independent variable which could bias our 

results.  
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In the end, decision-making between retail investors is still truly diverse and not fully observed. 

Further observable experiments should be made to figure out what leads retail investors to their 

final buy or sell decision. The crowd of retail investors is diverse and not as homogenous as 

one the institutional investors who decide on more rational factors such as multiples or other 

fundamental valuations. This research could be extended by conducting representative surveys 

throughout the crowd of Robinhood users to include the most important variables in a model. 

However, this paper can build a foundation for future research since it is one of the first ones 

to implement social media data. To get certain results, a more intensive implementation of third-

party data sets should be done which currently lies out of the scope of this academic paper. In 

addition, our dataset is only from Robinhood, however, there exist many other platforms similar 

to RH that could be integrated into future research. Especially, interesting would be how retail 

investors in different countries decide. One could think that, for example, the risk-awareness of 

American investors differs from one of the German investors who are opposed to being less 

risky in their investment decisions. 

6 Conclusion 

The paper tried to observe what factors a retail investor might consider when investing. We 

focused on the airline industry since it was one of the main industries in which retail investors 

bought “the dip”. We have seen from our main dataset that retail investors kept on holding more 

airline stocks even though the price was constantly going down. Hence, we went along the 

possible factors for this behavior. Since all Airline securities were behaving similarly, we were 

focusing on American Airlines and the aviation ETF U.S. Global Jets. First, we started with the 

main factor such as the COVID cases. COVID cases have an impact the pandemic restrictions 

such as travel bans with a direct impact on the airline industry. Following we included stock 

prices and volumes. As said before, stock prices dropped, and the trading volume went up. 
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Retail investors are confronted with many investment alternatives and hence search costs are 

high (Barber and Terrance 2005). Thus, retail investors reduce their search costs by using 

sources such as Google (Da et. al 2011). We, therefore, included Google Trend data in our 

analysis and analyze how often the respective stock ticker was searched for during the period. 

As WallStreetBets became a popular place for retail investors to gather, discuss and search for 

information (Buz and de Melo 2021), I will additionally scrape the data from this platform for 

my empirical analysis. 

I joined the mentioned factors as independent variables in our regression and see how they 

relate to the dependent variables of the number of users holding the respective security. Our 

model results are significant and explain most of the variance of our dependent variable. 

However, surprisingly one of our main observed variables, mentions on WallStreetBets, is not 

statistically significant. We could interpret that WallStreetBets is just of relevance for a small 

minority of retail investors on Robinhood. In contrast, Google Trends seems to play a 

significant role in the decision-making process of retail investors with a strong positive 

relationship with users holding the security. For both securities, AAL, and JETS, the COVID-

19 cases had a positive statistically significant impact on the dependent variable. 

My research offers the first attempt of joining multiple factors that could lead to the decision-

making process of retail investors, being one of the first papers that take the number of users 

holding as the dependent variable and try to explain its variance. Since the field of retail 

investors is so diverse, it has to be further analyzed how retail investors make their decisions 

and what other factors they might consider. Another research approach is to analyze the data 

on a more granular level such as on monthly basis for example. This is because as the pandemic 

progressed, different factors had a different weight in decisions making process. Retail 

investors adapt consistently in their behavior, consequently, research must also adapt. 
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8 Appendix 

8.1 Tables 

Table 1: List of Airlines (by market capitalization) as of 15.05.2020 

 

Table 2: Descriptive Statistics AAL of users holding 

 

 

Name Ticket Robinhood marketcap

Market 

capitalization (in 

billion USD)

Price (USD) Country

Delta Air Lines DAL 27,395,403,776.00 27.40 42.81 United States

Southwest Airlines LUV 27,206,268,928.00 27.21 45.93 United States

Ryanair RYAAY 24,469,673,984.00 24.47 107.95 Ireland

United Airlines Holdings UAL 15,341,976,576.00 15.34 47.38 United States

American Airlines AAL 11,959,411,712.00 11.96 17.88 United States

Lufthansa DLAKY 10,240,087,316.00 10.24 8.57 Germany

Alaska Airlines ALK 7,391,034,368.00 7.39 58.7 United States

easyJet ESYJY 7,097,752,039.00 7.10 9.32 United Kingdom

Jetblue Airways JBLU 4,947,767,296.00 4.95 15.56 United States

Copa Holdings CPA 3,935,221,248.00 3.94 93.85 Panama
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Table 3: Descriptive Statistics JETS of users holding 

 

 

Table 4: Top 10 Holding of U.S. Global Jets ETF (JETS) as of 31.03.2022 
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Table 5: Aircraft types used for dataset OpenSky Network 

 

Table 6: VIF for AAL 

 

 

Boeing
McDonnell 

Douglas
Bombardier Embraer Airbus AT

B721 MD11 CRJ1 E110 A359 AT43

B722 MD52 CRJ-1000 E120 A346 AT46

B732 MD60 CRJ7 E135 A19N AT72

B733 MD81 CRJ9 E140 A20N AT73

B734 MD83 CRJ2 E145 A210 AT75

B735 MD87 E170 A318 AT76

B736 MD88 E190 A319

B737 MD90 E195 A320

B738 DC93 E290 A321

B739 DC10 E295 A337

B742 A338

B744 A342

B748 A343

B74S A345

B753 A346

B752 A388

B772 A359

B773 A339

B783 A330

B788 A330-200

B789 A332

B762 A333

B763 A359

B77L

B77W

B77F

B78X
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Table 7: VIF for JETS 

 

 

Table 8: OLS Regression Results for AAL 
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Table 9: OLS Regression Results for JETS 
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8.2 Figures 

Figure 1: Retail investors holding the top 10 airlines by market capitalization 

 

 

Figure 2: Retail investors holding the American-based airlines by market capitalization 
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Figure 3: Retail investors holding American Airlines (AAL) and U.S. Global Jets ETF (JETS) 

 

 

Figure 4: Stock prices of all airline stocks 

 



8 

 

 

Figure 5: Stock prices of American-based airline stocks 

 

 

Figure 6: Stock prices of AAL and JETS 
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Figure 7: Stock Volume of all airline stocks 

 

 

Figure 8: Stock volume of all American-based airline stocks 
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Figure 9: Stock volume of AAL and JETS 

 

 

Figure 10: COVID-19 Cases worldwide from 01/2020 until 08/2020 
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Figure 11: Comparison daily flights worldwide between 2019 and 2020 
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Figure 12: Daily flights worldwide from 01/2020 until 08/2020 

 

 

Figure 13: Daily flights worldwide from 01/2020 until 08/2020 split up by airline 
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Figure 14: Google Search Volume for 01/2020 until 08/2020 for AAL 

 

Figure 15: Google Search Volume for 01/2020 until 08/2020 for JETS 
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Figure 16: ADX for AAL 

 

 

Figure 17: Reddit WallStreetBets – Mentioning of ticket “AAL” from 01/2020 until 08/2020 
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Figure 18: Reddit WallStreetBets – Mentioning of ticket “JETS” from 01/2020 until 08/2020: 

 


