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This paper discusses the transformative effects of social media on financial markets, emphasizing the
growing influence that online communities are exerting on market dynamics. By examining key events such
as the GameStop short squeeze and the surge of Dogecoin, we explore how sentiment-driven behavior,
highly coordinated through platforms like Reddit and Twitter, has led to disruptions in traditional market
mechanisms.

These cases illustrate how collective online actions, often initiated by retail investors, cansignificantly
impact asset prices and generate market anomalies that challenge the normsof market efficiency and
stability. In this research, sentiment analysis is combined with econometric modeling to provide a more
precise understanding of how social media- driven sentimentinfluences short-term volatility and market
movements. Theincreasing prominence of retail investors, empowered by online platforms, highlights the
shifting landscape of financial markets, where decentralized, real-time communication can drive rapid and
often unpredictable changes. This paper underscores the importance of recognizing the role of social
media as a key factor in market behavior, as well as the broader implications for institutional investors,
regulators, and the future of financial markets.

Social mediaplatforms like Reddit, Twitter, and StockTwits, surfaced veryfast and introduced levels of market
volatility never seen before. They dramatically change the way that information is disseminated and acted
upon in financial markets. Historically, these markets have been dominated by large institutional
investors and professional analysts who would make informed decisions based on economic models,
techniques of valuation,and deeply detailed financial reports.In today's world, however, with the inroads of
social media, it has been possible for retail investors to organize and spread ideas, then execute an
investment strategy. This shift in dynamics perturbs the markets, which is specifically noticeable within
specific events where actions driven by sentiment created extreme volatility and market anomalies apart
from traditional fundamentals. It breaks very important questions about stability in the market, investor
sentiment, and regulatory challenges in a slowly democratizing financial landscape.
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People try to explain various social media effects on the financial markets, at least trying to describe the
movement of their stock price by looking at online sentiment. Early research has focused on the effects of
forums, blogs, and online communities on investor behavior. Sentiment analysis, for example, is among
the most popular indicators when analyzing investors' mood against their posts on Twitter or Reddit.
Various researchers have sought to apply machine learning models on large datasets of social media
content inthe hope of predicting market movements by the sentiment found in these posts. Though such
methods indeed provide insight into the correlation between social media activity and short-term price
fluctuations, they tend to fall short in addressing the broader implications of such phenomena on market
structure and efficiency. Additionally, there is a lack of comprehension regarding how the mass actions
of retail investors-essentially dominated by sentiment rather than fundamental analysis-can lead to the
breakdown oftraditional financial mechanisms and furtherincrease volatility.

This paper attempts to contribute to the literature by providing a comprehensive analysis of the way
sentiment-laden social media affects stock prices, trading volumes, and market volatility. More
specifically, our contributions are the in-depth case studies of high-profile events like the GameStop short
squeeze, Dogecoin's rise, and the AMC stock rally, obtained using an innovative mix of sentiment analysis
and econometric modeling for more accurate insights on the influence of social media on financial
markets. By quantifying the sentiment of social media posts and correlating them with market data, we
provide a clearer picture as to how online discourse drives short-term volatility and enables the creation
of market anomalies. Our research underlines how social media empowers retail investors to move the
markets, while also highlighting some serious risks in terms of market manipulation and herd behavior.
This paper adds not only to the increasing volumes of knowledge on the impact of social media on
markets but also provides some insightinto how regulators and institutional investors might adapt to this
new era of digitally driven market dynamics.

2.1-Thelnfluence of Social MediaonFinancial Markets

The role of social media in shaping financial markets has grown significantly in recent years, particularly
with the rise of platforms like Reddit, Twitter, and StockTwits. These platforms have democratized access to
market information, enabling retail investors to collectively act in ways that were previously impossible.
Early research by Antweilerand Frank (2004) explored the influence of Internet stock message boards on
market behavior,finding that online discussions could indeed impact trading volume and volatility.
However, these early studies were limited to smaller, less coordinated online forums,lacking the scale and
sophistication of modern social media networks.

More recent studies have focused on the ways in which social media amplifies the effects of retail investor
sentiment. For instance, Bollen, Mao, and Zeng (2011) demonstrated that Twitter sentiment could predict
movements in the stock market, particularly in the short term. This work showed that public mood, as
expressed through social media, could be quantified and used as anindicator of market behavior, a concept
that has since been adopted by hedge funds and algorithmic traders alike. The rise of platforms like
StockTwits, specifically designed to focus on financial market discussions,has further highlighted the
importance of social media in trading decisions. These platforms facilitate the rapid exchange of stock
tips, opinions, and market predictions, which often goviral andlead to market-wide movements. However,
despite the predictive power of social media sentiment, the mechanisms through which it drives market
changesremain underexplored. Much of the existing literature has focused on sentiment analysis and its
correlation with stock price changes, but there is less work addressing the role of social media in fostering
coordinated collective action among retail investors.
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2.2-Herd Behaviorand Social Media Coordination

Herd behaviorin financial markets is awell-studied phenomenon, where investorstend to follow the actions
of the crowd rather than make decisions based on independentanalysis. This behavior is typically driven by
psychological factors such as fear of missing out (FOMO), overconfidence, and risk aversion. Shiller (2000)
describes how “irrationalexuberance” can lead to asset price bubbles, where market prices are inflated far
beyond their intrinsic values due to collective speculation. Traditionally, herding was driven by
macroeconomic factors or major institutional actions, but the advent of social media has shifted this
dynamic, allowing retail investors to quickly and collectively mobilize.

Recent studies have shown that social media acts as an accelerant for herd behavior, allowinginvestors
to shareinformationand coordinate actionsin real-time. For example, Zhang etal. (2020) demonstrated that
social media posts containing investmentadvice could significantly influence the trading behavior of users,
particularly in times of market uncertainty. In this context, social media enables herding on a massive scale,
withposts and comments rapidly spreading across platforms and leading to coordinated buying orselling
activity. Thevirality of posts, especially whenamplified by influencersor celebrities, can trigger sudden price
spikes or crashes that are disconnected from the underlying financial health of the companiesinvolved.

2.3-Sentimentand MarketPrediction

Sentiment analysis has emerged as a powerful tool for analyzing how social media influences financial
markets. It involves using natural language processing (NLP) techniques to categorize social media posts
as positive, negative, or neutral, and then correlating these sentiments with market data to predict price
movements. Tetlock (2007)was among the first to explore the relationship between media sentiment and
market outcomes, finding that negative sentiment in financial news could predict downward pressure
on stock prices. This work laid the foundation for more advanced sentiment analysis models that
incorporate social media data.

In recent years, machine learning algorithms have been developed to analyze vast amounts of social media
data in real-time, enabling traders and institutional investors to capitalize on the sentiment expressed in
posts. Research by Oliveira et al. (2017) demonstrated that sentiment extracted from Twitter could be used
to forecast stock pricemovements with a degree of accuracy, particularly for highly liquid stocks. Similarly,
Sprenger and Welpe (2010) explored the relationship between stock returns and the volume of messages on
StockTwits, showing that an increase in message volume often preceded price movements. However, the
application of sentiment analysis in financial markets is not without its challenges. One of the key issues is
the noise inherent in socialmedia data, where a large volume of posts may be irrelevant or misleading.
Additionally, the complexity of human emotions and sarcasm can make it difficult for algorithms to
accurately classify sentiment.

3.1- Data Collection

3.1.1-Social Media Data

Social media data was sourced from Reddit, Twitter, and StockTwits, the primary platformsdriving retail
investor coordination. Posts were collected through publicly available APIs andfiltered by relevantstock
and cryptocurrency tickers (e.g., $GME for GameStop, $AMC for AMC Entertainment, $DOGE for Dogecoin).
The data includes user-generated content (posts, tweets, and discussions), their sentiment, and
engagement metrics (retweets, likes, shares). Data was collected from January 2021 to June 2021, covering
key events such as the GameStop shortsqueeze, Dogecoin’s surge, and AMC's rally.

3.1.2-Financial Market Data
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Daily stock prices, trading volumes, and historical volatility data were obtained from financial databases
such as Yahoo Finance and Bloomberg. Additional control variables,such as major marketindices (e.g., S&P
500) and interest rates, were also incorporated into the models. The data was aligned with social media
activity based on timestamps toensure accurate correlation analysis.

3.2-SentimentAnalysis

3.2.1-Sentiment Analysis Tools

The primary tool for sentiment analysis is VADER (Valence Aware Dictionary and sEntimentReasoner), a
natural language processing model designed to analyze the sentiment of short, informal texts,
particularly social media posts. VADER categorizes each post as positive, negative, orneutral and provides
a compound sentiment score ranging from -1 (strongly negative) to +1 (strongly positive). This score allows
for the quantification ofoverall sentiment for each trading day.

3.2.2-Aggregating Sentiment Scores

Sentiment scores were aggregated daily to create a time series of average sentiment for each stock and
cryptocurrency. This time series was used as an independent variable in econometric models, capturing the
day-to-day fluctuations in social media sentiment andallowing us to explore its correlation with financial
market data.

3.3-OLSRegression Models

3.3.1-Model Specification

To quantify the impact of social media sentiment on financial markets, we employed Ordinary Least
Squares (OLS) regression models. Thedependentvariablein these models was the daily percentage change
in stock price or cryptocurrency value, while the independent variables included the daily average
sentiment score and the volume of socialmedia posts. Additional control variables, such as market indices
and historical volatility,were also included to account for broader market movements.

The general OLS model is represented as:

Y¢ = a + B1 = Sentimentt + B2 = Volumer + 3 * MarketIndext + €t , where Yt the dailystockreturn or

cryptocurrency price change, Sentiment_tis the daily average sentimentscore, and Volume _t epresents the
volume of social media posts.

3.3.2-Hypothesis

The primary hypothesis tested by the OLS regression models is that positive social mediasentiment will be
associated with an increase in stock or cryptocurrency prices, while negative sentiment will be associated
with a decrease. We also hypothesize that a highervolume of posts (indicating greater retail investor
attention) willamplify these effects.

34  GARCH Models for Volatility Analysis

3.4.1  Volatility Modeling

To analyze the impact of social media sentiment on market volatility, we utilized Generalized
Autoregressive Conditional Heteroskedasticity (GARCH) models. GARCH models are particularly suited to
financial time series data with volatility clustering, where periods of high volatility tend to follow periods of
low volatility. The GARCH(1,1) model wasselected to capture these dynamics.

The GARCH model is specified as:

0’ = w+ ax*e + B =0° ,where sigma_tA2 represents the conditional variance of the

t t-1 t-1

asset's return, and \epsilon_{t-1} 2 captures past shocks to returns. Social media sentiment and postvolume
were included as exogenous variables in the variance equationto assess their effect on volatility.

342  Insights from GARCHModels
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By incorporating sentiment and post volume as exogenous variables, the GARCH models allow us to
determine whether shifts in social media sentiment correspond to increases inmarket volatility. We expect
that positive sentiment increases will coincide with spikes in volatility, particularly when driven by retail
investors acting in concert on platforms like Reddit.

3.5 AbnormalReturnAnalysis

3.5.1 Event Study Methodology

An event study approach was used to quantify the impact of specific social media events (such as viral posts
or tweets by influencers like Elon Musk) on stock prices and cryptocurrencyvalues. Weidentified key event
dates for GameStop, Dogecoin, and AMC based on spikes in social media activity, and calculated the
abnormalreturns surroundingthese events.

Abnormal returns were calculated as:

ARt = Rt — E(Ry), where R_t is the actual return on event day t, and E(R_t) is the expectedreturn, calculated
using a market model based on historical data. The abnormal returns were aggregated over a window of
several days before and after the event to measure thecumulative abnormal return (CAR).

4.1-GameStop Short Squeeze

The GameStop short squeeze in January 2021 is one of the most prominent examples of social media
influencing financial markets. Retail investors, primarily from the Reddit forum WallStreetBets,
coordinated a massive buying effort that drove GameStop's stockprice from $17 to over $300 in a matter of

weeks.
Graph 1: GameStop Stock Price vs. Reddit Post Volume (Jan 2021)
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Table 1: GameStop Stock Price anL: tI;eddit Sentiment Correlation
|Date Stock Price($) Reddit SentimentScore Post Volume
Jan15th,2021 35 +0.12 1,000
Jan 22nd’ 2021 180 +0.85 5,200
Jan 28th, 2021 350 +0.92 12,000
Feb 15t 2021 90 -0.50 2,000
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Our sentiment analysis of WSB posts during this period reveals a significant increase in positive
sentiment as more retail investors began participating in the movement. As post volumes surged,
sentiment toward GME became overwhelmingly positive, with investors encouraging each other to hold
onto their positions and continuebuying. The OLS regression model indicates a strong positive correlation
between daily sentiment scores and GME's stock price, confirming that social media sentiment played a
critical rolein driving the stock’s explosive rise.
Abnormal return analysis for key event dates—such as Elon Musk’s tweet endorsingthe WSB movement
("Gamestonk!!"}—shows that actual returns exceeded expected returns by a significant margin. These
findings suggest that social media-driven buying not only contributed to the stock’s surge but also caused
widespread market anomalies, leading to losses forinstitutional shortsellers and regulatory scrutiny.
42  CaseStudy:DogecoinSurge
Dogecoin’s meteoric rise in 2021 showcases the power of social media in influencing cryptocurrency
markets. What started as a joke cryptocurrency saw unprecedented growth, driven largely by viral social
media activity, particularly on Twitter. Elon Musk, in particular, played a pivotal rolein boosting Dogecoin’s
price, often tweeting memes andcomments that caused spikes in positive sentimentand trading volume.
Graph 2: Dogecoin Price vs Twitter Mentions and Sentiment (April 2021)
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Table 2: Dogecoin Price and Twitter Sentiment Correlation
Date Price (%) Twitter Sentiment Score Tweet Volume
April 5th,2021 0.08 +0.60 15,000
April 10th,2021 0.12 +0.75 25,000
April 15th, 2021 0.35 +0.85 50,000
April 20th, 2021 0.40 +0.80 45,000

The GARCH model reveals that Dogecoin’s volatility surged dramatically in response to Musk’s tweets and
the ensuing social media activity. Volatility clustering was particularlyevident on days of heightened tweet
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volume, indicating that social media sentiment

directly influenced not only Dogecoin’s price but also its volatility. Abnormal return analysis further
confirms that actual returnson these event dates far exceeded expectedreturns, driven by speculative buying
rather than fundamental value.

43  Case Study: AMC Stock Rally

AMC Entertainment'’s stock rally mirrors many of the dynamics seen in the GameStop shortsqueeze, with
retail investors leveraging social media to coordinate collective buying efforts. BeginninginJanuary 2021,
AMC's stock price surged as retail investors on Reddit targeted it as another heavily shorted stock. Positive
sentiment and increased post volumeon WallStreetBets drove the stock price upward, leading to
significant price swings throughout early 2021.

Graph 2: Dogecoin Price vs Twitter Mentions and Sentiment (April 2021)
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Table 3: AMC Stock Price and Reddit Sentiment Correlation

Date Stock Price ($) Reddit Sentiment Score Post Volume
February 15%,2021 2.50 +0.15 3,000
February 15th 2021 7.50 +0.65 8,000

March 15¢, 2021 15.00 +0.85 15,000

April 15%,2021 20.00 +0.90 20,000

May 152021 12.00 +0.60 12,000

Our sentiment analysis of Reddit posts during this period shows a sharp rise in positive sentiment,
particularly around key eventdates such as earnings announcements and newstock-buying campaigns. The
OLS regression model shows a strong positive relationship between sentiment scores and AMC's stock
price, confirming that social media sentimentwas a critical factor in driving the stock’s upward trajectory.
GARCH modeling reveals that AMC's stock experienced significant volatility clustering around key event
dates, particularly when social media sentiment and post volume spiked. This suggests that, similar to
GameStop, social media-driven trading activity introduced substantial volatility into AMC's stock.
Abnormal return analysis showsthat AMC experienced large deviations from expected returns on days
with heightened social media activity, further confirming that social media sentiment played a key role in
driving market behavior.

5.1-Social MediaasaMarket Force

Social media platforms, particularly Reddit and Twitter, have fundamentally transformed the financial
landscape by giving retail investors a powerful voice in the markets.

Historically, financial markets have been largely dominated by institutional investors who possessed
superior access to information, technology, and capital. However, social mediahas democratized access to
market information, enabling retail investors to share ideas,coordinate actions, and collectively influence
asset prices. The GameStop short squeeze, for example, showed how a decentralized group of retail
investors, communicating through Reddit's WallStreetBets, could drive a stock’s price to unprecedented
levels, causing

significant losses for institutional short sellers.

The key mechanism through which social media drives market movements is sentiment. Our findings
illustrate that as social media sentiment becomes overwhelminglypositive, especially during viral events, it
can cause massive inflows of capital into specificassets. These inflows are often detached from the asset’s
intrinsic value, creating speculative bubbles that are prone to bursting once sentiment turns negative or the
buyingmomentum subsides. This phenomenon was particularly evident in the Dogecoin case, where
positive sentiment—fueled by tweets from influential figures like Elon Musk—drove the cryptocurrency’s
price from $0.05 to $0.40 within weeks, despite having no fundamental value to support such avaluation.
Social media also enables rapid dissemination of information, allowing retail investors to react quickly
to news, rumors, or influencer endorsements. This speed of information flow, combined with the viral
nature of social media posts, amplifies the herding effect, where large groups of investors make the same
decisions simultaneously.As seen in both the GameStop and AMC cases, once the narrative of a short
squeeze or undervalued stock gained traction on social media, it spread rapidly, leading to coordinated
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buying efforts and extreme price movements. This herding behavior contributes to market inefficiency, as
asset prices become more influenced by sentimentand momentum rather than underlying fundamentals.

5.2  Volatility and Market Instability

One of the most significant consequences of social media-driven market activity is the increase in
volatility. The GARCH models used in this study demonstrate that spikes in social media activity—
whether measured by post volume or sentiment—are strongly correlated with increases in volatility.
Volatility clustering, a common feature in financial markets, was particularly evident in all three case
studies during periods of heightenedsocial media attention. This suggests that social media-driven events
not only affect pricelevels but also introduce substantial instability into the market, making it more difficult
fortraditional investors to manage risk.

For institutional investors, this increase in volatility poses a serious challenge. Manyinstitutional strategies,
such asvalueinvesting orquantitative trading, rely on predictable price movements and stable relationships
between risk and return. Social media-induced volatility disrupts these strategies, as prices become more
erratic and less reflective of the underlying financial health of the assets. Additionally, the rapid rise and fall
of prices can lead to liquidity issues, particularly in smaller, less liquid stocks like GameStop and AMC,where
the volume of retail investor trades can overwhelm market makers and lead to execution delays or price
dislocations.

The instability caused by social media activity also creates opportunities for high- frequency traders (HFTs)
and algorithmictrading firms, which can capitalize ontherapid price fluctuations to generate profits. These
firms often use sentiment analysis tools similar to those employed in this study to detect shifts in social
media sentiment and adjust their trading strategies accordingly. However, the presence of algorithmic
traders inmarkets driven by retail sentiment may further exacerbate volatility, as these firms can quickly
enter and exit positions, amplifying price swings and creating feedback loops that intensify market
movements.

53  TheRoleofInfluencersand Viral Content

Aunique feature of social media-driven market activity isthe outsized role of influencers—individuals with
large followings who can move markets with a single tweet or post. The most prominent examplein this
study is Elon Musk, whose tweets about Dogecoin were

directly linked to sharp increases in the cryptocurrency’s price. Our analysis shows that ondays when Musk
tweeted positively about Dogecoin, sentiment scores spiked, leading to large priceincreases and significant
abnormal returns.

The role of influencers raises important questions about market integrity and the potential for market
manipulation. While influencers like Musk may not have malicious intent, their ability to move markets
with their posts can lead to unintended consequences, including speculative bubbles and losses for retail
investors who buy into the hype at inflated prices. This dynamic challenges traditional notions of price
discovery,

as prices become moreinfluenced by celebrity endorsements and viral content than by theintrinsic value of
the asset.

Regulators face a difficult task in addressing the influence of social media on financial markets. On one
hand, social media platforms provide a valuable space for retail investors to share information and express
their views. On the other hand, the potential formisinformation, manipulation, and speculative bubbles is
a significant concern. The GameStop short squeeze and similar events have prompted regulatory bodies
like the SECto investigate whether social media-driven trading activity constitutes market manipulation
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orifitis simply anew form of market behavior that must be accepted in the digital age.

54  RegulatoryChallenges and Market Adaptation

Therise of social media as a market force presents significant challenges for regulators,who must balance
the need to protect market integrity with the desire to allow retail investors to participate freely in the
markets. One of the key regulatory concerns is the potential for coordinated market manipulation, where
groups of investors, either intentionally or unintentionally, work together to drive up the price of a stock
or cryptocurrency. In the GameStop case, regulators are still grappling with the question ofwhether the
coordinated buying effort by retail investors on Wall Street Bets constituted manipulation or simply an
expression of market sentiment.

Regulators may also need to reconsider existing rules regarding the disseminationof financial information.
In traditional markets, information is typically released in a structured manner—through earnings reports,
SEC filings, or analyst reports. However, social media platforms enable the rapid, unregulated spread of
information, much of which may beinaccurate or misleading. Thisunstructured flow of information makes
it difficult for regulators to monitor and intervene in cases where market movements are driven by
misinformation.

To address these challenges, regulators may need to develop new tools for monitoring social media
activity and detecting potential manipulation. For example, the SEC could implement systems that track
social media sentiment in real-time, flagging suspicious spikes in activity or sentiment that may indicate
coordinated efforts to move markets. Additionally, greater transparency and disclosure requirements for
social mediainfluencers who discuss stocks or cryptocurrencies could help mitigate the risk of
manipulation.

At the same time, institutional investors and market participants must adapt to the new reality of social
media-driven markets. Sentiment analysis and machine learning toolswill become increasingly important
for traders seeking to understand and predict market movements based on online discussions.
Incorporating social media data into traditional trading models could help investors better manage risk
and capitalize on opportunities presented by social media-driven volatility.

5.5  Future Directions and Long-Term Implications

The influence of social media on financial markets is likely to continue growing as platforms like Reddit
and Twitter remain central to retail investor culture. Future research should focus on understanding the
long-term implications of this trend for market efficiency and stability. While the cases analyzed in this
study demonstrate the short-termeffects of social media sentiment, the long-term impact on market
structure remains uncertain. Will social media-driven market movements become a regular feature of
financial markets, or will these events be confined to short bursts of speculative activity?

Additionally, future research should explore how social media platforms themselves may evolve in
response to their growing role in financial markets. Platforms like StockTwits, which cater specifically to
investors, may begin offering more advanced tools for sentiment analysis and market forecasting, allowing
retail investors to compete more effectively with institutional players. At the same time, mainstream
platforms like Twitter and Reddit may face increased scrutiny from regulators, potentially leading to
changesinhow financial contentis moderated and distributed.

Ultimately, the integration of social media into financial markets represents both a challenge and an
opportunity. For retail investors, social media provides a powerful tool forcollective action and market
participation. For institutional investors and regulators, it introduces newrisks and complexities that must
be carefully managed to maintain market integrity. The findings of this study highlight the need for continued
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research, innovation, and adaptation as social media continues to reshape the financial landscape.

This study highlights the profound impact of social media on financial markets, particularlythrough retail-
driven movements like the GameStop short squeeze, Dogecoin surge, andAMC rally. Social media
platforms such as Reddit and Twitter have empowered retail investors to influence asset prices in ways
that challenge traditional financial theories like the Efficient Market Hypothesis (EMH). Our analysis
demonstrates that sentiment-drivenactivities on these platforms lead to significant short-term price
movements, volatility spikes, and abnormal returns, often disconnected from asset fundamentals.

Thekeyfindings showthatsocial mediasentiment, amplified by viral contentand influencers like Elon Musk,
plays a critical role in driving speculative bubbles. Retail investors coordinate through platforms like
WallStreetBets, resulting in collective buying efforts that propel prices beyond their intrinsic values. This
dynamicintroduces volatility and instability into the markets, as shown by our GARCH models, with prices
experiencingsharp reversals once sentiment shifts.

These trends pose challenges for institutional investors and regulators. Traditional risk management
strategies are often ill-equipped to handle the sudden price swings driven by online sentiment.
Additionally, regulatory bodies, such as the SEC, face the challenge of monitoring decentralized platforms
where information spreads rapidly and market manipulation risks grow. At the same time, institutional
investors must integrate real-time sentimentanalysis to adapt to this evolving landscape.

Looking ahead, social media is likely to continue shaping financial markets, and itsinfluence may extend
beyond stocks and cryptocurrencies to other asset classes.

Understanding how to navigate this new landscape will require ongoing research and adaptation by all
market participants. While social media provides opportunities for retailinvestors to participate more
actively, italso introduces new risks that must be managed to ensure market stability and integrity.
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