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Abstract 

 
This paper explores the interaction between trading volume, market 

capitalization, and volatility under abnormal and normal market conditions. 

By analyzing daily data from the 41 largest US companies, sorted by market 

capitalization, during varying market conditions, the study aims to provide an 

understanding of the relationship between these variables. The results show 

significant differences during the abnormal and normal market periods when 

it comes to how these variables interact with each other. During abnormal 

market conditions, trading volume tends to affect volatility more than in 

normal market conditions. Inversely, higher market capitalization showed a 

larger decrease in volatility during stressful market periods. 

The findings of this study are crucial for the decision-making of investors 

and a deeper understanding of these dynamics can lead to better risk-

managing and decision-making.  
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1. Introduction 
The financial market is at its whole the sum of various markets where buyers 

and sellers trade financial assets, such as stocks, exchanges, bonds, and 

derivatives. It has evolved over millennia from simple marketplaces to a 

complex global network. What stands out regarding the development is the 

recent decades where we’ve witnessed a significant transformation. This 

transition is mainly driven by technological advances, regulatory changes, 

increased supply & demand, globalization, and overall knowledge and 

interest in the financial market as mentioned by Nadine Sutton - The Role of 

Technology in the Finance Industry. 

In financial markets, trading volume, market capitalization, and market 

volatility are key indicators that investors carefully monitor to be able to 

determine the health of the market and potential market risks and 

opportunities. Volume often refers to the total number of contracts 

exchanged between buyers and sellers of a financial asset, during a certain 

period. It is highly correlated to liquidity and can also in fact be seen as a 

measurement of liquidity that simply states how effectively an investor can 

buy or sell assets in the market, and this without affecting the stock's price. 

As stated by Cheriyan, Lazar in Relationship between Liquidity, Volatility 

and Trading Activity: An Intraday Analysis of the Indian Stock Market, it is 

regarded that high volume is characterized by a liquid market with the impact 

of a company and its market capitalization. The complex relation between 

volume, market cap, and volatility is a crucial part of understanding the 

market dynamic, as changes in one variable can lead to changes in the other. 

But together, they may correlate due to the fact that volatility measures how 

quickly the price of an asset changes for a given return.  

Building on publicly available information and historical academic literature 

that investigates the relationship between volume, market cap and volatility, 

this paper will look in depth at the precise impact that different market 

conditions have on this relationship. The aim is to provide the reader with a 

solid understanding of the various dynamics of volume and market cap and 
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analyze their relation to market volatility within the US financial market. 

With an in-depth analysis, this discussion will delve into theoretical 

frameworks and studies that illustrate how the relationships between the 

mentioned variables are during normal market conditions and abnormal 

market conditions. In other words, the reader will get a comprehensive 

understanding of trading volume, market capitalizations, volatility, and as 

well as the correlation between them when affected by periods where 

macroeconomic factors play a larger role and market conditions are 

uncertain.  

This study will, by covering this topic, analyze two different periods. Normal 

market conditions will be examined, such as years 2017 to 2019, and be 

compared to abnormal market conditions from 2007 to 2009 - refer to the 

years of the global financial crisis. 

1.1 Background 

Understanding the correlation between volume, market cap, and volatility 

has been a key focus in financial economics since 1970 when the market 

microstructure was developed. The market microstructure considers how 

assets are exchanged within specific trading frameworks, focusing on the 

processes and results of these transactions. The main contributors to the 

study of market microstructure have been Garman (1976) as well as Glosten 

and Milgrom (1985). These studies provided the basis for explaining how 

transaction prices are influenced by different market variables such as order 

flow and information asymmetry which came to introduce a more profound 

comprehension regarding the interaction between volume and volatility. 

Generally speaking, higher volume can lead to both higher and lower 

volatility depending on the market cap, with lower volatility implying 

stabilized prices (Foster and Viswanathan, 1996). This has to do with the fact 

that the three variables are closely correlated. However as Chordia, Roll, and 

Subrahmanyam (2001) explain, the effect of this relationship can be reversed 

when abnormal market conditions occur. This reversed effect can be 

explained by several reasons, such as reduced trading activity and decreased 
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market liquidity. The concept of a reversed effect between this relationship is 

also examined by Easily, de Prado, and O’Hara (2012) where they found 

spikes in volatility within highly liquid markets during abnormal and 

stressful market periods.  

Brogaard, Hendershott, and Riordan (2017) give an excellent contribution to 

the topic regarding turbulent periods where they investigated how HFTs 

acted during the 2008 short-sale ban. The authors found that during volatile 

periods such as the 2008 short-sale ban, HFT short selling had the opposite 

effect on market liquidity compared to non-HFT short selling. While non-

HFT short selling normally has a positive effect on market liquidity, this 

study found that HFT activities could potentially detract from market 

liquidity, thus increasing trading volume and increasing volatility.  

In conclusion, the foundational research regarding the study of market 

microstructure has had significant insights into the understanding of how 

volume, market capitalization, and volatility correlate to one another. These 

studies have provided the basis for this scientific article to contribute to the 

effect these variables have on each other under both normal and abnormal 

market conditions. 

1.2 Problem discussion 

A key contributor to this study is the research done by Cheriyan and Lazar 

(2019) where they investigate the relationship between liquidity, volume, and 

volatility within the Indian stock market. The method they’re using is to 

employ ordinary least squares with the intention of demonstrating how 

volume responds to increased liquidity. However, considering this study is 

limited to the Indian stock market, discussions about the universality of these 

findings are left open which is an example of a gap that this paper is intended 

to investigate. Furthermore, one variable will be taken into account - market 

capitalization. This is due to its individual impact directly on volatility and 

correlation to volume, which in fact can be seen as a measurement of 

liquidity.  
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The relevance of high-frequency trading is underscored by its role in the 

market conditions we’re examining. As mentioned before, Brogaard, 

Hendershott, and Riordan (2017) mention in their study, High-frequency 

trading and the 2008 short-sale ban, that high-frequency trades in turbulent 

market periods detract market liquidity rather than provide it, volume still 

increases and thereafter they found that volatility was increased as well. 

However, in regular market conditions, high-frequency trading generally 

contributes to increased volume and liquidity because of the rapid rate trades 

can be executed. This helps reduce the spread between bid and ask prices 

which stabilizes prices which could correlate to a decreased volatility 

(Malceniece, Malcenieks, and Putniņš, 2019). Furthermore, increasing 

volume correlates positively with market capitalization which Alhussayen in 

her article (2022) regarding The Relationship Between Trading Volume and 

Market Returns states. With this information, this study might be beneficial 

regarding the fact that it can contribute to the reason why these potential 

results show different impacts on volatility due to increased trading volume 

and market cap and compare the results within the US financial market in 

different market conditions.  

 

Vayanos and Wang (2012) provide further expansions on these insights on 

how volume is affected by market imperfections, particularly in how volume 

might vary within different market structures and conditions. They found that 

volume, the measurement for market liquidity, was positively correlated to 

market capitalization, meaning that stocks with a larger market cap are more 

liquid, hence more trading volume. This offers valuable information 

regarding this study considering we’ve chosen stocks based on market cap 

within certain financial markets. 
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1.3 Limitations 

1.3.1 Observation periods and selected financial markets 

The choice of time frame for the observation is a critical factor that highly 

affects the results and conclusions of this study. A non-relevant time frame 

may not properly reflect market behavior due to non-existing 

normal/abnormal market conditions. This in turn can lead to biased 

interpretations of its effects on market volatility. As Brogaard, Hendershott, 

and Riordan (2017) mention in their study, High-frequency trading and the 

2008 short-sale ban, one can read that increased market volume increases 

liquidity but the volatility is affected differently compared to regular market 

conditions, regardless of the market cap. It is in other words important to 

include periods with varying market conditions to be able to provide a 

comprehensive understanding of the relation between the variables and the 

impact on volatility.. With this mentioned - this paper will be conducted by 

examining data between 2007 - 2009 as the abnormal analysis, between 

2017-2019 as the normal analysis, and furthermore perform an analysis 

across different financial markets. This may provide us with a limit due to 

not being able to examine other periods of time, but overall, readers will get 

a good idea of how volatility is affected. 

1.3.2 Geographical and Market Scope 

There is a large sample of different financial markets across the globe—

rather small markets to larger ones. The goal of this thesis is to provide an 

accurate picture of how volume and market cap impact market volatility, and 

by doing so, investigate this relation within the US. Going into more detail, 

this essay will include data from the top 50 stocks in each market, which 

more or less includes higher market caps. The focus and limitation within the 

top 50 stocks in the US is a strategic choice to be able to capture a wider and 

more influential dataset. A dataset that includes trading volume, and market 

capitalization to more accurately determine the volatility. These stocks will 

in large part reflect market movements and trends because they are most 

active and relevant in the market as well as possessing greater market 

capitalization.  
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Whilst this sample gathering gives comprehensive data to analyze, it comes 

with limitations. For example, it excludes smaller exchanges that may differ 

regarding dynamics and relations between chosen variables. The behaviors 

and effects that will be observed in the US market do not necessarily apply 

worldwide and results will potentially differ. This is also the main reason 

why this essay will limit itself to this market where this article can provide 

quality information.   

 

1.3.3 Relationship between trading volume, market capitalization 

and volatility 

This paper will, as mentioned, examine the relationship between trading 

volume, market cap, and volatility in different market conditions. When 

conducting the analysis, only these variables will be taken into account. This 

limits the research due to excluding several other factors that might affect 

market volatility. While the Committee on the Global Financial System 

(2015) argues about assessing the combined impacts of key new financial 

regulations on monetary policy in their article Regulatory change and 

monetary policy, they furthermore discuss how interest rates and regulatory 

changes directly impact market volatility.  

 

By focusing on volume and market cap, this article will attempt to capture 

details about market dynamics and their influence on volatility. However, 

this narrow focus leads to limitations. As mentioned above, volatility 

fluctuates due to several factors. This study aims to provide a detailed 

understanding of two specific aspects and this limits the scope of the 

analysis.  

 

 

 

 

 



 

7 (53) 

1.4 Purpose and Research question 

While Cheriyan and Lazar (2019) provides valuable insights about the 

relationship between liquidity, volatility and volume within the Indian stock 

market, this paper intends to not only validate the authors findings regarding 

the correlation, but also to contribute further regarding this extensive topic. It 

is therefore highly relevant to explore this relationship further within the US 

financial market, as well as including market capitalization, which is why 

this thesis considers its development of this study important. This study seeks 

to understand the gap that this essay lacks to provide the reader, meaning 

how the market dynamic might vary in the US. 

 

Furthermore this paper will deep- dive into this relationship and see how it 

differs between normal and abnormal market conditions. The research will 

be looking at separate time periods to be able to identify how the results in 

different financial markets are affected to a varying degree of market 

conditions. This will in turn give an investor a comprehensive understanding 

of the market dynamics across the US market and separate market 

conditions. To specify further, we’ve chosen to break down the study of this 

purpose into following research questions:  

 

1. How is the relationship between volume, market capitalizations and 

volatility within the US financial market? 

 

2. How does this relationship vary depending on market conditions? 
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2. Theoretical background 

2.1 Trading volume 

Trading volume refers to the total number of stocks or futures contracts that is 

traded for a given asset or within a financial market during a specified 

period. It is a measure of market activity and liquidity that is generally 

utilized by investors to evaluate the strength or fragility of price fluctuations. 

High trading volumes often signal that a certain stock or asset is highly 

active. It can depend on the simple fact that it is a popular asset for investors 

to trade with or other factors such as micro or and macroeconomics news that 

possibly impact the company. On the other hand, low trading volumes may 

indicate less interest in the stock or uncertainty regarding the company. 

 

Trading volume is seen as a measurement of liquidity. The correlation 

between the two variables is a critical aspect of financial markets and are 

strongly linked. Increased volume increases activity and tends to lower 

transaction costs and therefore increase the attractiveness for potential 

participants, thus increasing the liquidity. Trading volume and liquidity 

enhance each other through a positive correlation. Pagano points out that 

liquidity directly influences trading volume as well (Pagano, 1989). 

 

2.2 Market capitalization 

Market capitalization is a measure used to estimate the total value of a firm's 

shares outstanding. It is obtained by multiplying the current stock price with 

the total number of shares in circulation. Market capitalization is essential to 

measure or take into account in the financial market due to the fact that it 

provides a quick summary of a company's size and the overall value given by 

shareholders (Taylor, 2024). 
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2.2.1 Correlation between market capitalization and volume 

In general, the relationship between trading volume and market cap is seen 

by positive correlation. This means that when a firm's market capitalizations 

increase, the trading volume most likely as well increases. The correlation 

indicates a higher liquidity of larger companies, meaning that higher market 

cap results in higher volume that in turn makes it easier to trade a stock. 

Alhussayen in her article (2022) regarding The Relationship Between 

Trading Volume and Market Returns, analyzes this relation within the 

Colombian stock market and brings forward the conclusion that there is a 

significant positive correlation between the two variables, and that the 

correlation can be assumed across financial markets. 

2.3 Volatility 

Market volatility is defined as the rate at which the price of a stock or market 

indices increases or decreases for a given set of returns. High volatility 

means that the price of a stock can potentially be spread out over a wider 

range, meaning that the price of the stock can change quite rapidly in either 

direction over a short period of time. Low volatility means that the price of a 

stock does not move drastically and tends to be more stable (Cheriyan and 

Lazar, 2019). 

2.3.1 Correlation between volume and volatility 

The relationship between trading volume and volatility has been a topic of 

considerable interest in financial markets. Volatility, as mentioned above, is 

defined by quick and significant price changes, and is an important measure 

of uncertainty and risk in the financial markets. 

 

The correlation between trading volume and volatility has been a majority 

positive, with the provided information contributed by Huson, Ali, Annuar 

(2020) in their thesis The Relationship between Trading Volume, Volatility 

and Stock Market Returns: A test of Mixed Distribution Hypothesis for A 

Pre- and Post Crisis on Kuala Lumpur Stock Exchange one can witness that 

higher trading volumes are usually followed by higher volatility. This 
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relationship can be explained by means of the Mixture of Distribution 

Hypothesis, whereby trading volume acts as a proxy for the flow of 

information affecting price changes in the market. 

2.3.2 Correlation between market capitalization and volatility 

In general, there is an inverted correlation between market capitalisation and 

volatility. Furthermore, companies with larger market capitalisations tend to 

be less likely to be volatile than those with smaller market capitalizations. 

This conversely and general assumption between small and large caps refers 

to the fact that stocks of large cap companies often are less impacted by 

market fluctuations. On the other hand, small cap stocks of smaller 

companies in a wider range experience higher volatility due to them being 

more affected by market conditions, sentiments and economical changes. 

The relation between the two variables is analyzed by Peterburgsky (2024) in 

his scientific article Size, value and volatility. Peterburgsky explains this 

relation with the contribution of both size and value of portfolios in response 

to volatility shocks. The article contributes with the fact that smaller cap 

stocks experience greater volatility compared to large caps but furthermore 

determines the correlation being negative between the variables. 

2.3.3 Correlation between market capitalization, volume and 

volatility 

As explained in 2.3.1 and 2.3.2, both volume and market cap have a 

significant relation with market volatility. While higher volume in general 

increases volatility, market cap on the other hand has an inverse correlation 

with volatility. With also taking into account the positive correlation between 

trading volume and market cap, one can tell that the relation between the 

three variables tend to differ depending on the size of the company linked to 

the stock. 
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2.4 2007 to 2009 – Abnormal market conditions 

Years regarding 2007 to 2009 are in this thesis referred to as abnormal 

market conditions. This is due to the global financial crisis that brought 

forward unanticipated stress into the banking systems and financial markets 

globally. This was triggered due to a downturn in the U.S. housing market 

that furthermore led to a financial crisis worldwide. A distress that was 

considered to be a complex interaction of factors that had a deep effect on the 

global economy. When analyzing this time period the Reserve Bank of 

Australia in their scientific article The Global Financial Crisis mentioned 

several key factors that contributed to this abnormal market condition during 

the period. Major factors such as, Excessive risk taking, high leverage & 

short term borrowing and systemic interconnections are mentioned by the 

Reserve Bank of Australia as crucial points that all together led to the 

financial crisis and consequently contributed to a severe recession in multiple 

financial markets across the globe. 

2.5 2017 to 2019 – Normal market conditions 

Years regarding 2017 to 2019 are in this paper referred to as normal market 

conditions. The reason for this is mainly due to the fact that they are 

compared to the above mentioned years of abnormal market conditions and 

as well including the year of 2019 that eventually brings the market to the 

pandemic in 2020 caused by the Covid-19 crisis, which led to yet another 

global financial abnormal market condition.  

 

Factors that differ between the two time periods are explained by Aldasoro, 

Hördahl and Zhu (2022), Under pressure: market conditions and stress, 

where they also give a detailed explanation to why years 2017-2019 can be 

seen as having been normal market conditions. What is stated by the 

autorhos is several factors when analyzing what visualizes normal market 

conditions, furthermore explaining that it involves technological 

advancements, market and liquidity stabilization and global financial 

dynamics. While these examples of key factors are likely to be seen in 
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normal market conditions, such as between 2017 and 2019, they are clearly 

sufficient in abnormal market conditions, such as between 2007-2009, 

making the argument and chosen period to analyze and compare as relevant. 

2.6 Literature review 

2.6.1 Mixture of Distribution Hypothesis Model (MDH) 

The Mixture of Distribution Hypothesis (MDH) model gives an understanding 

regarding the behavior of trading volume and volatility by referring to the 

two variables as a mix of information flows. The hypothesis suggests that 

there is a positive correlation between trading volume and volatility and that 

changes in volume may impact volatility accordingly. This can be due to new 

information entering the market. In the article developed by Darollesa, Le 

Fola, Mero (2017) that analyzes Mixture of distribution hypothesis: 

Analyzing daily liquidity frictions and information flows, the model was 

originally developed by Tauchen and Pitts in 1983 and has gone through 

various tests and modifications to be improved. They do however state that, 

although the model is theoretically compelling, empirical tests have provided 

mixed results regarding the model's ability to consistently explain the 

relationship between trading volume and volatility.  

With the usage of this thesis in combination with the explanation of the 

mixture of distribution hypothesis models, this essay will indeed delve into 

and contribute with findings to be able to answer the legitimacy of the 

hypothesis. 

2.6.2 Scientific articles 

This study will make use of theories and previous research regarding the topic. The 

main research that will be used is the findings in the paper: 

 

- Relationship between Liquidity, Volatility and Trading Activity: An Intraday 

Analysis of Indian Stock Market, written by Namitha, Cheriyan and Daniel (2018).  

This paper is intended to inspire and stand for the fundamentals of this study. It is 

the base for this research and also the reason for what this thesis aims to explore. 
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There is an existing gap and the essay will further develop by looking at another 

financial market and in different time periods.  

In addition to the main referred to paper, other similar studies will be used as a base 

for this study. This implies: 

- Mixture of distribution hypothesis: Analyzing daily liquidity frictions and 

information flows written by Darollesa, Le Fola, Mero (2017) 

 

- Relationship between Liquidity, Volatility and Trading Activity: An Intraday 

Analysis of Indian Stock Market, written by Namitha, Cheriyan and Daniel (2018) 

 

- The Relationship between Trading Volume, Volatility and Stock Market Returns: A 

test of Mixed Distribution Hypothesis for A Pre- and Post Crisis on Kuala Lumpur 

Stock Exchange written by Huson, Ali, Annuar (2020) 

 

- Liquidity and Market Crashes written by Huang and Wang (2009) 

- Trading Volume and Asset Liquidity written by Pagano (1989) 

- Regulatory change and monetary policy written by Bank for International 

Settlements (2015) 

- Liquidity, implied volatility and tail risk: A comparison of liquidity measures 

written by Ramos and Righi (2020) 

- High frequency trading and the 2008 short-sale ban written by Brogaard, 

Hendershott and Riordan (2017)  

- The impact of liquidity on the valuation of European real estate securities written 

by Moss and Lux (2014) 

- The Relationship Between Trading Volume and Market Returns written by 

Alhussayen (2022) 

- Size, value and volatility, written by Peterburgsky (2024) 

- The Global Financial Crisis, written by the reserve bank of Australia (2024) 
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- Under pressure: market conditions and stress, written by Aldasoro, Hördahl and 

Zhu (2022) 

- On the relationship between trading volume and stock price volatility in CASE, 

written by Girard and Omran (2009) 

- Evaluating “correlation breakdowns” during periods of market volatility, written 

by Loretan and English (2016) 

By integrating these additional papers into the thesis, this will provide a 

comprehensive and well-informed base for this research. This integration not 

only helps the process of finding new insights that are in line with existing 

data, but also enhances the overall scientific dialogue. Furthermore, this 

approach will lend this study confidence by assuring that its assumptions and 

conclusions are supported by historically reliable scientific data sources, thus 

enhancing the integrity and reliability of this thesis. 

2.7 Hypothesis development 

This thesis has its main focus and devotion to the relationship between 

volume, market capitalization and volatility. While investigating figures to 

find a correlation that implies historical scientific findings, this thesis does 

not take other liquidity measurements  into account and in different market 

capitalizations. Information stated in the article The impact of liquidity on the 

valuation of European real estate securities written by Moss and Lux (2014), 

observes that higher liquidity in larger market cap companies does in general 

lower volatility. While in smaller market cap institutions, increased liquidity 

does not necessarily lead to volatility decrease. With this information, 

findings within this paper may be affected due to not taking account for this 

difference which in turn may alter the analysis.  

 

Another hypothesis to consider could be the detraction of market liquidity 

and increase in volatility in turbulent periods, as explained by Brogaard, 

Hendershott and Riordan (2017). The study suggested that generally in 

turbulent periods, rapid trading strategies through high frequency trading can 
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provide the opposite effect. Instead of decreasing volatility by liquidity 

growth and volume, it can instead lead to order cancellations and 

withdrawals of liquidity that in turn increases price fluctuations and volatility 

as well. This hypothesis highlights the importance of that high frequency 

trading can lead to a negative outcome in abnormal market conditions. In 

other words, in financial markets where algorithmic trading usage is higher 

can imply that results may differ even more compared to markets with less 

digital trading strategies in place, making it a factor that can alter the analysis 

of correlation between volume and volatility.  

With given information regarding historical scientific thesis and as well as 

details regarding that what can alter potential outcomes, the developed 

hypothesis of this article is:  

 

H0: There is no significant difference in the relationship between market 

capitalization and volume under normal or abnormal market conditions 

H1: There is a significant relationship under normal or abnormal market 

conditions 

 

H0: There is no significant difference in the relationship between market 

capitalization and volatility under normal or abnormal market conditions 

H1: There is a significant relationship under normal or abnormal market 

conditions 

 

H0: There is no significant difference in the relationship between volume 

and volatility under normal or abnormal market conditions 

H1: There is a significant relationship under normal or abnormal market 

conditions 

 

H0: There is no significant difference in the relationship between volume, 

market cap and volatility under normal or abnormal market conditions 

H1: There is a significant relationship under normal or abnormal market 

conditions 
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3. Methodical approach 
Different research studies use different methodological approaches 

depending on the specific study objectives and what type of data that is being 

gathered. For instance, methods like surveys or even interviews usually fall 

under the category of qualitative research, which is the perfect way to gather 

rich, descriptive data directly from the one that is interviewed. However, for 

this thesis - which focuses on analyzing historical data on trading conditions 

- the method used is different. Quantitative analysis is one method that is 

considered to be valuable as it allows for statistical examination of data sets 

which in turn enables a more accurate and objective evaluation of the 

relationships between trading volume, market cap and volatility. Thus, this 

thesis will use quantitative methods to ensure a thorough analysis and to 

contribute new insights into the behavior of financial markets. Furthermore, 

it will help further answer the hypothesis and explain how the relationship 

between the variables is between normal and abnormal years. 

3.1 Quantitative analysis 

Quantitative analysis is an approach used in various market fields to be able 

to understand, interpret data and come to a qualified conclusion from 

numbers. It involves systematic applications and techniques to be able to 

analyze datasets and or detect patterns to be able to make predictions or 

relevant assumptions (Taylor, 2024). 

 

In this case, the thesis is within the framework of finance and is adopted due 

to the easiness to use historical datasets to detect gaps in existing financial 

articles and bring forward further results and conclusions to them. It can be 

used within finance to evaluate investments and evaluate risks. Quantitative 

methods are used to analyze market trends, forecast possible stock prices and 

develop trading strategies.  
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3.2 Data sample 

3.2.1 Volume and Market Capitalization 

When gathering relevant data regarding both volume and market cap, Eikon 

datastream was used. Eikon is a type of software product provided by 

Refinitiv for financial professionals to monitor and analyze financial 

information. With this datastream, filtration was implied to be able to filter 

for top 50 US stocks by market cap and furthermore add details such as 

trading volume. With the conducted filtration, financial data was able to be 

extracted on a daily interval to be able to analyze 1515 observations.  

3.2.2 Volatility – 90 day rolling standard deviation 

To calculate volatility for each company and time period a 90 day-rolling 

standard deviation was used as a calculation method. There are a few reasons 

as to why we’ve chosen a 90 day window to conduct the standard deviation. 

First of all, this period has a length that reflects recent as well as non recent 

market changes. With other words, the volatility is viewed as mid term 

volatility and this is adapted to avoid errors that are associated with daily 

fluctuations. 

 

To produce this 90-day rolling standard deviation information about daily 

opening prices was first gathered from DataStream Eikon. Following this, 

calculations regarding the daily returns between each company were done by 

subtracting the previous days’ opening price from the current days’ opening 

price and then dividing the result by the previous days’ opening price. After 

this, the 90 day - rolling standard deviation was calculated by taking 

advantage of the offset function in excel where the formula was constructed 

in such a way that it began in the 90th cell of daily returns and moved up 89 

rows. This formula is then dragged down to fill each cell with the new 

variable. 

This data was chosen not to be logged in the regression analysis considering 

the original scale and interpretation is crucial. 
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3.3 Outliers 

Outliers are data points that deviate greatly from other observations in a data 

set. They are rare values that differ significantly from the general trend or the 

bulk of the data. In this essay, it is important by transparency to let the reader 

know that outliers have been observed and changed methodically in used 

datasets. The reason why outliers were observed and changed methodically is 

due to the fact that their values were at some extreme levels significantly 

impacting the end result in both correlation and regression analysis. To be 

able to conduct a well analyzed article with relevant data that is supported 

with historical scientific data and chosen data set, outliers were changed by 

implementing a method called winsorizing, which correctly observes and 

removes outliers to optimize the dataset. 

3.3.1 Winsorizing 

When implementing winsorizing as an outline observation method, the mean, 

standard deviation and a normally distributed data set were taken into 

account. With that mentioned, the technique of using winsorizing means that 

all extreme values that are outside the range were changed to either the lower 

threshold or the higher one. 

 

Volume, market cap and volatility were all included when sourcing for 

outliers. The data set was analyzed from a perspective of normal distribution. 

When observing the normal distribution and its outliers, taking the mean ± 

standard deviation * 3 covers approximately 99,7% of given data points. For 

this thesis, it is crucial to be more stringent and conservative about what 

should be considered as an outlier. Points beyond the given ranges with a 

99,7% coverage are extremely rare, hence the choice of coverage. 

 

3.4 Correlation analysis 

When analyzing the collected data samples, a crucial step in the research is to 

conduct a correlation analysis due to its importance of demonstrating that the 
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selected data indeed proves what historical studies suggest. As an example, 

the relationship between trading volume and market capitalization, as 

mentioned above in the theoretical background, is in general positive. 

 

A 40x40 correlation matrix was conducted in R studio to analyze the 

correlations between respective variables. The focus has been specifically on 

the relationship between these variables from the same company. To isolate 

the relationships that are of significance to this study, the diagonal line of the 

correlation matrix was extracted. This method was used to ensure that the 

analysis only focused on intra-company variable relationships to provide a 

good perspective on how these variables interact within the same company. 

 

When adapting the Pearson correlation coefficient formula, he correlation 

interval is analyzed as following:  

 

• -1 - 0 = negative correlation, from strong to weak 

• 0 = non existing correlation 

• 0 - 1 = positive correlation, from strong to weak  

 

3.5 Multiple regression model 

In this research, a multiple regression model is created to examine the 

relationship between volume, market cap and volatility which is the 

dependent variable. Furthermore, other market-specific features are included 

in a dummy variable that is coded to separate and analyze the two mentioned 

time periods separately.  

The decision to use a multiple regression is due to its usefulness in providing 

a way to analyze the impact of several factors on a single variable - volatility. 

This model allows us to better understand the relationships between volatility 

and its underlying variables, while at the same time adjusting for different 

market conditions. 
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3.5.1 Pooled OLS 

The pooled OLS method is used as it is convenient for cross-sectional data. 

In this case it is the data between different stocks combined with time series 

data, meaning the two different time periods. This method implies that the 

relation within the regression is consistent over time, which results in 

unbiased estimators. 

3.6 Crisis Dummy 

In the developed regression model, a dummy variable is used to separate 

abnormal market conditions during the 2007-2009 from normal market 

conditions in 2017-2019. The dummy variable is designed in such a way that 

it is coded as 0 for the period 2007-2009, which reflects market turbulence 

linked to the global financial crisis, and 1 for 2017-2019, a period of market 

stability and growth. 

 

The use of this dummy variable allows us to analyze how the relationships 

between trading volume, market capitalization and volatility vary across 

these two diverse time periods. It modifies the regression model interval to 

isolate the effect of market conditions, improving the precision of the model 

in showing how financial measures such as volume, market cap and 

volatility, react to other macroeconomic events. 

 

With this implementation, the reader will get a broader and clearer 

understanding due to providing a clear insight into the structural impact of 

market conditions on the relationship.  
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4. Empirical Analysis 
The following analysis is done through excel and R studio by data that has 

been collected from DataStream Eikon. Above in the essay it is mentioned 

that this study would include the top 50 companies in the US by market 

capitalization. After reviewing all data and removing non relevant data and 

as well modifying for outliers, the data instead contains daily information 

about the 41 largest companies within the period 2007-2009 and 2017-2019. 

The information involves trading volume, market capitalization as well as 

opening prices which are used to perform a 90-day rolling standard deviation 

that represents the volatility. 

4.1 Correlation analysis between Volume and Market 

capitalization 

 MARKET CAP & VOLUME 

COMPANY ABNORMAL NORMAL 

MICROSOFT -0,047102819 -0,051637207 

APPLE -0,285500717 -0,063343911 

NVIDIA -0,302077709 -0,295094352 

ALPHABET A -0,110376707 -0,139976672 

AMAZON.COM -0,142035188 0,138406069 

ELI LILLY -0,244754271 0,325288905 

JP MORGAN CHASE & CO. -0,661419714 -0,148833345 

WALMART 0,074742355 -0,274458381 

EXXON MOBIL -0,219407111 -0,158193449 

UNITEDHEALTH GROUP -0,373370908 0,003541405 

MASTERCARD -0,16699402 -0,052467468 

PROCTER & GAMBLE -0,103704668 -0,216809054 

JOHNSON & JOHNSON -0,233732959 -0,061420909 

HOME DEPOT 0,039001988 -0,224021898 

MERCK & COMPANY -0,264384274 -0,17210409 

COSTCO WHOLESALE -0,053491948 -0,315537587 

ORACLE -0,30584377 -0,088551837 

CHEVRON -0,244247703 -0,006485225 

BANK OF AMERICA -0,755722426 -0,137396029 

COCA COLA -0,330411638 -0,038128647 

SALESFORCE -0,206991238 0,115379264 

ADVANCED MICRO DEVICES 0,193021332 0,035054923 

PEPSICO -0,332520339 -0,230668751 

NETFLIX 0,007069079 0,174322411 

THERMO FISHER SCIENTIFIC -0,498087523 -0,042899481 
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LINDE (NYS) -0,402477727 0,006617459 

WELLS FARGO & CO -0,499626885 -0,091134753 

ADOBE (S) -0,249795787 0,006082935 

WALT DISNEY -0,399456169 0,16149446 

ACCENTURE CLASS A -0,141208736 -0,110307281 

MCDOLDS -0,145944137 -0,158420565 

CISCO SYSTEMS -0,092377191 -0,018116641 

QUALCOMM -0,171462609 -0,000982357 

ABBOTT LABORATORIES -0,333092968 -0,189610596 

DAHER -0,373825224 0,231630723 

INTUIT -0,234312297 -0,029200175 

AMERICAN EXPRESS -0,617767708 -0,106455029 

VERIZON COMMUNICATIONS -0,380934262 -0,15198253 

APPLIED MATS. 0,136095191 0,017949805 

CATERPILLAR -0,620330775 0,101157944 

AVERAGE -0,252371505 -0,056432798 

Max value 0,193021332 0,325288905 

Min Value -0,755722426 -0,315537587 

(Table 1: Correlation between Volume and Market cap) 

When performing the correlation analysis between volume and market cap an 

average correlation of -0,2524 was displayed during the abnormal market 

condition. When observing the correlation, it indicates that there is an 

existing but small negative correlation between the variables. However, there 

is a significant large spread between each company's individual correlation 

where the correlations are within the interval of -0,7557 ≤ r ≤ 0,1930. 

When performing the correlation analysis between volume and market cap 

during normal market conditions, an average correlation of -0,0564 was 

shown. This result speaks for a small negative to non-existing correlation 

between the two variables. Companies compared with each other give the 

correlation interval -0,3155 ≤ r ≤ 0,3253. 
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4.2 Correlation analysis between Volume and 

Volatility 

 VOLUME & VOLATILITY 

COMPANY ABNORMAL NORMAL 

MICROSOFT 0,230750039 0,228682106 

APPLE 0,33514193 0,080773817 

NVIDIA 0,215795292 0,294010052 

ALPHABET A 0,291764422 0,08421431 

AMAZON.COM 0,163905579 0,361257199 

ELI LILLY 0,103957928 0,263131082 

JP MORGAN CHASE & CO. 0,684562659 0,124415472 

WALMART 0,314093755 0,232682791 

EXXON MOBIL 0,580469034 0,190934855 

UNITEDHEALTH GROUP 0,176587709 0,236515503 

MASTERCARD 0,185366299 0,127433528 

PROCTER & GAMBLE 0,356320107 0,185900875 

JOHNSON & JOHNSON 0,345682376 0,089065124 

HOME DEPOT 0,173281582 0,053084523 

MERCK & COMPANY 0,164270336 0,234033479 

COSTCO WHOLESALE 0,256556151 0,104818188 

ORACLE 0,221885158 0,062768563 

CHEVRON 0,48307891 0,207464734 

BANK OF AMERICA 0,776700463 0,076945412 

COCA COLA 0,27659521 0,281873248 

SALESFORCE 0,171327139 0,153375585 

ADVANCED MICRO DEVICES -0,257948454 0,373338001 

PEPSICO 0,232838319 0,337719362 

NETFLIX 0,075246881 0,070141937 

THERMO FISHER SCIENTIFIC 0,39268604 0,090736207 

LINDE (NYS) 0,360109284 0,098445651 

WELLS FARGO & CO 0,663941337 0,09483591 

ADOBE (S) 0,245007433 0,169623981 

WALT DISNEY 0,357018506 0,112242635 

ACCENTURE CLASS A 0,025473141 0,022941987 

MCDOLDS 0,185374798 0,141260427 

CISCO SYSTEMS 0,182044751 0,03313096 

QUALCOMM 0,232015471 0,129390231 

ABBOTT LABORATORIES 0,378116628 -0,022974164 

DAHER 0,317347537 0,068308197 

INTUIT 0,138586126 0,140879043 
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AMERICAN EXPRESS 0,588993708 0,09413924 

VERIZON COMMUNICATIONS 0,297353949 0,061535242 

APPLIED MATS. -0,061742069 0,162380846 

CATERPILLAR 0,565108423 0,106685946 

AVERAGE 0,285641597 0,148953552 

Max value 0,776700463 0,373338001 

Min Value -0,257948454 -0,022974164 

(Table 2: Correlation between Volume and Volatility) 

A correlation between volume and volatility was witnessed as an average of 

0,2856 during the abnormal market period. This can be interpreted as an 

existing but somewhat weak relationship between the two variables. When 

looking at the data at company level, an interval between -0,2579 ≤ r ≤ 

0,7767 has developed. 

The results when conducting the correlation in normal market conditions 

differ slightly from abnormal market conditions, stating 0,1489 as the 

correlation coefficient. Compared to abnormal conditions, the relation is 

interpreted as slightly less positive. Looking at the correlation between 

companies, a correlation interval between  -0,0229 ≤ r ≤ 0,3733 is witnessed. 

4.3 Correlation analysis between Market capitalization 

and Volatility 

 MARKET CAP  & VOLATILITY 

COMPANY ABNORMAL NORMAL 

MICROSOFT -0,711488984 0,194441474 

APPLE -0,687902492 -0,221745866 

NVIDIA -0,674265805 -0,502314741 

ALPHABET A -0,638461086 0,200831952 

AMAZON.COM -0,613885635 0,266624498 

ELI LILLY -0,60445526 0,457219608 

JP MORGAN CHASE & CO. -0,726098032 0,167973352 

WALMART 0,101093043 -0,163396545 

EXXON MOBIL -0,281882164 -0,479328871 

UNITEDHEALTH GROUP -0,769345609 0,385438473 

MASTERCARD -0,464452718 0,434504985 

PROCTER & GAMBLE -0,546173977 0,2434781 
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JOHNSON & JOHNSON -0,597802694 -0,323805523 

HOME DEPOT -0,670542673 0,016857519 

MERCK & COMPANY -0,819485155 0,018861383 

COSTCO WHOLESALE -0,407637416 -0,540463951 

ORACLE -0,713946046 -0,131249541 

CHEVRON -0,484282546 0,218421153 

BANK OF AMERICA -0,886855377 -0,144849752 

COCA COLA -0,715222276 0,000543356 

SALESFORCE -0,592945908 0,538832746 

ADVANCED MICRO DEVICES -0,828947819 -0,160228163 

PEPSICO -0,752452513 -0,319325378 

NETFLIX -0,287391213 -0,048139595 

THERMO FISHER SCIENTIFIC -0,750904602 0,586714656 

LINDE (NYS) -0,701563667 0,219002261 

WELLS FARGO & CO -0,43669045 -0,101620885 

ADOBE (S) -0,912066995 0,243034212 

WALT DISNEY -0,883040845 0,508432614 

ACCENTURE CLASS A -0,7354288 0,320530802 

MCDOLDS -0,004315172 -0,180798153 

CISCO SYSTEMS -0,745060761 0,193180241 

QUALCOMM -0,458362653 0,247035469 

ABBOTT LABORATORIES -0,261395001 0,493564377 

DAHER -0,787180331 0,50079911 

INTUIT -0,76402807 0,476801305 

AMERICAN EXPRESS -0,922541707 0,045130642 

VERIZON COMMUNICATIONS -0,488649686 -0,116515107 

APPLIED MATS. -0,787296156 -0,388225907 

CATERPILLAR -0,920798809 0,036621166 

AVERAGE -0,623353851 0,079821687 

Max value 0,101093043 0,586714656 

Min Value -0,922541707 -0,540463951 

(Table 3: Correlation between Market cap and Volatility) 

In the period with abnormal market conditions an average correlation could 

be spotted between market cap and volatility of -0,6233. With a negative 

coefficient, the output is interpreted such as there is an existing negative 

correlation between market cap and volatility during this period of time. For 

each company, a correlation interval stating that all values are between -

0,9225 ≤ r ≤ 0,1011. 
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However, when observing the correlation between the two variables during 

normal market conditions, the Pearson coefficient states an average value of  

0,0798. In other words, there is a minimum positive relation if not even non- 

existing. This figure differs significantly in comparison to the one during 

abnormal markets and stating a coefficient interval witch value between -

0,5405 ≤ r ≤ 0,5867. 

 

4.4 Regression analysis between Volume, Market cap 

and Volatility 

 

(Figure 1: Multiple Regression Model) 

4.4.1 Coefficient Interpretation 

Intercept 

The coefficient of the intercept is 0,04658. This value determines the 

expected value of the dependent variable, the volatility, when all other 

variables are set to either 0 or to be constant. 

Lnmarketcap 

The coefficient of Lnmarketcap is -0,005156. This negative coefficient 

reflects that volatility trends down when logged market cap increases. The 

negative outcome represents a decrease in the volatility by 0.005156 units for 

every 1% increase in market cap. 
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Lnvolume 

The coefficient of Lnvolume is 0,003192. This positive relation means that 

while the logged volume increases, volatility increases as well. For every 1% 

increase in volume, volatility increases by 0.003192 units. 

Crisisdummy 

The coefficient of Crisisdummy is -0,02161: This negative coefficient shows 

that during periods of abnormal market periods (Crisis dummy = 1), 

volatility is 0,02161 lower compared to normal market periods. This is 

somewhat contrarian as one might think that there should be higher volatility 

during a crisis for example, however this is not the main focus of the study 

since the relationship between the various variables is of more significance. 

Dummyvolume 

The coefficient of the interaction term Dummyvolume is 0,002854: This 

indicates that the effect of volume on volatility is stronger during abnormal 

market periods. A positive coefficient suggests an increase in volatility of 

0,002854 units for every 1% increase in volume during a period of crisis. 

4.4.2 Significance 

All coefficients are statistically significant, meaning that the p-values are all 

less than (0,001). This can be interpreted by the three asterisks (***). This 

indicates that the effects are most likely not random. 

R-squared and adjusted R-squared have a value of 0,3609 and 0,3608 

respectively. 0,3609 explains that 36,09 % of the variation in volatility is 

taken into account in this model. 36,09 % might be a significant proportion, 

but at the same time it also informs that other factors that are not included in 

the model also may be influencing the volatility. 
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4.4.3 Graphical Illustration 

 

(Graph 1: Impact of Volume on Volatility during different market conditions) 

This graph illustrates the impact of volume on volatility during differentiated 

market conditions. The X axis represents the logarithm of the trading volume 

which is used to interpret the wide-ranging values of volume in an easier 

manner. Predicted volatility is displayed in the Y axis.  

 

Both colors, which represent abnormal and normal market periods, show that 

when volume increases, volatility also tends to increase which is indicated by 

the upward movements for  respective color, meaning that the relationship is 

positive in both circumstances. However, while both market conditions show 

a positive relationship, the red line is steeper which indicates that the same 

increase in volume tends to produce a larger increase in volatility during the 

crisis period than during the normal market period. It can also be noted that 

the density and spread of the data points in the crisis zone are higher and 

wider than in the normal zone which can be interpreted as having a greater 

variability. This means that the relationship between volume and volatility is 

less predictable during the crisis period. 
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When analyzing the graph further, each dot on the diagram (blue and red) 

reflects the impact of volume on the volatility of different companies on 

different days and over the two chosen time periods. The spread of dots over 

the chart indicates variation. Dots on the right indicate that some of the 

businesses are more sensitive to market volatility and that the volatility is 

always higher compared to normal market conditions. Furthermore, dots to 

the left suggest that firms may encounter fluctuating volatility that sometimes 

is higher and sometimes is lower during abnormal market conditions. This in 

general indicates a higher sensitivity within these firms during periods of 

uncertainty.  

 

(Graph 2: Impact of Market cap on Volatility during different market 

conditions) 

 

In this graph both market periods indicate a negative relationship between 

Market cap and Volatility, meaning that as market capitalization increases, 

the predicted volatility tends to decrease. As seen in the graph, the red points 

tend to have a higher volatility, indicating that stocks tend to be more volatile 

in crisis periods, regardless of the market capitalization. 
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A recurring theme is the wider variability of data points within the crisis 

period which means that the volatility is more unpredictable in the abnormal 

market period. 
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5. Discussion 

5.1 Volume and Market cap 

When interpreting the outcome regarding the relationship between volume 

and market cap, the correlation differs between the two time periods. As 

stated in the theoretical background, Alhussayen (2022), confirms the 

relationship as being positive in majority. With that said, when market 

capitalization increases overtime, so does the volume as well. This is the 

common analysis of the relationship but when interpreting the outcomes in 

this thesis, one can see results that are not in line with the general 

assumption. The results more or less state a negative relationship or if not 

even a non- existing relation between the variables. One of the gaps in 

Alhussayen (2022), regarding not taking the market cap into account, and 

further research stating a majority positive correlation, this paper is mainly 

driven to analyze the relationship within the US market, where the 

correlation indeed seems to be more or less the opposite.   

 

Going further, this thesis also brings up the discussion regarding comparing 

normal and abnormal market conditions and observing how the relationship 

between the two variables differ. With the results given (section 4.1), the 

outcomes suggest that the relationship does not hold during both market 

conditions, seeing an average correlation of -0,2524 and -0,0564 

respectively. Looking at individual companies, AMD, Home Depot, Netflix 

and Applied Mats are the only 4 firms out of 41 that had a small positive 

correlation during 2007-2009. While 2017-2019 shows multiple 

organizations having a small to mid positive relation between the two 

variables, but still overall not a single one of the analyzed firms shows a 

strong positive correlation.  

 

Further interpretation done with this information is that the correlation is not 

necessarily impacted the same regarding firms within the same sector during 

both market periods. For example, while Netlifx has a minimum but still 

positive correlation, Walt Disney on the other hand has a correlation that is 
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quite strongly negative. However, looking at normal market periods, their 

correlations are in principle equal to each other, meaning that stable and 

positive sentiment in the market plays a big part. Furthermore, regarding 

companies within the tech sector, companies such as Apple, Nvidia, 

Microsoft show negative correlations during crises while AMD and Applied 

Mats state a positive relationship. But during markets with positive emotions, 

there is nothing stating the relationship to hold either with firms within the 

same sector due to, once again, the difference between negative and positive 

relationships. One can quite frankly state that the relationship between 

market cap and volume indeed is affected differently on company level and 

not the same within the same sectors, according to data used in this thesis. 

 

During times of palpable fear in financial markets, as in between 2007 and 

2009, trading behavior distinguishes itself considerably. When other major 

macroeconomic events occur, such as the global financial crisis 2008, usually 

correlations might not hold due to uncertainty in the market. As mentioned 

above in the theoretical background, The reserve bank of Australia (2024) 

explains in depth regarding what the crisis led to and two relevant factors 

that are pointed out is panic in the market and mass selling of assets. During 

this period, there was a widespread panic among investors that genuinely 

impacted trading behavior in such a way that mass selling of assets began. 

Furthermore in the thesis it is explained that investors began pulling capital 

out of investment funds in order to reduce the exposure to risks as well as 

needing liquidity to face future upcoming losses. With this stated, one can 

link this to the fact that the correlation between the two variables is less 

positive during this time period due to abnormal market conditions.  

 

When observing the outcome during normal market conditions, the average 

correlation of -0,0564 also shows that the general assumption of a positive 

relationship still does not hold. Observing for each company, Ellie Lilly stod 

for the maximum value -  a small to mid positive correlation of 0,3253. What 

Aldasoro, Hördahl and Zhu (2022) mentions are the key characteristics of 

normal market periods, market stability and liquidity as well as better 



 

33 (53) 

monitoring of the financial environment and regulations. These are a few 

factors pointing out a positive sentiment in the market and furthermore 

bringing forward a stable economy with stable growth and less volatile 

market - meaning that the general assumptions of relationships historically 

actually should hold. We are aware that the data collected might not capture 

the overall picture, such as limitation to top 41 stocks by market 

capitalization, that can be reasons for results that are not representing what is 

happening in the whole financial market in the US. While somewhat 

excluding major differences in market capitalizations, this thesis does not dig 

further in interpreting results within various industries that lead to the 

opposite outcome. With that said, to be able to truly understand and interpret 

this relation, all these points suggest that a deeper analysis is needed. 

 

But when analyzing the results, the weak correlation between volume and 

market cap during normal market conditions can be explained by several 

different dynamics in today's financial markets, meaning that the modern 

relationship in fact does not necessarily need to be strongly positive. 

Aldasoro, Hördahl and Zhu (2022) explains in general that implemented 

modern reforms have led to major structural changes. This transition has 

furthermore led to trading volumes that do not necessarily reflect increased 

market caps. Modern strategies have increased in forms which are driven 

more by short-term gains rather than by the size of the firm that further 

disconnects trading volume from market capitalization, thus minimizing the 

historical assumed positive relation between the two variables. 

 

One can in fact also link modern investor behaviors and market sentiment to 

the relation between volume and market cap. These are heavily influenced by 

macroeconomic events that in turn can drive trading volumes independently 

despite the size of the firms. Trading activity can be prompted by several 

other conditions that are not related to market capitalization.  

 

These factors all together lead to the assumption that there might be a more 

complex and nuanced correlation between the two variables than expected 
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through historically scientific articles and assumptions. All and all, although 

the results were as observed, one can still confirm the initial hypothesis 

outlined in section 2.7 - that there is a significant difference in relationships 

under varying financial market conditions. The null hypothesis “There is no 

significant difference in the relationship between market capitalization and 

volume under normal or abnormal market conditions” can be rejected. 

5.2 Volume and Volatility 

The general assumption when discussing the correlation between trading 

volume and volatility is in majority positive. As several historical scientific 

articles and the mixture of distributions hypothesis model (MDH) states, 

volatility increases when volume increases. When interpreting the results 

found in the empirical analysis, one can see that the outcome for both market 

conditions are positive, but somewhat weak. During abnormal and normal 

market conditions the average correlation coefficient is determined to 0,2856 

and 0,1450 respectively, showing that the general assumption holds in both 

market conditions but also that the relationship is stronger during periods of 

crisis like 2007-2009.  

This can also be strengthened by analyzing Graph 1 that is created by the 

developed regression model. Both market conditions saw an increase in 

volatility when trading volume increased, however a larger increase was 

discovered during the crisis period which is indicated by the steeper slope. It 

can also be seen that the data points in the abnormal market period have a 

much greater variability meaning that the volatility is much harder to predict. 

This can be explained by the increase in uncertainty during volatile periods 

which causes investors to act in a more erratic manner, leading to more 

aggressive price movements (The reserve bank of Australia (2024). 

 

When observing the correlation interval one can tell that the spread differs 

quite well between both time periods and once again this can be observed in 

Graph 1. During the abnormal market period, individual correlations 

between the variables for each company fit within  -0,2579 ≤ r ≤ 0,7767. 

When interpreting this, Advanced Micro Devices and Applied Mats are the 
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only two companies with a negative correlation during this period, and the 

rest stating all from weak to strong positive correlations. In contrast, during 

normal market periods, a correlation interval of -0,0229 ≤ r ≤ 0,3733 was 

developed, suggesting that the spread is indeed lower and that the overall 

relation is weaker than during the crisis. In this data, Abbott Laboratories is 

the only firm to present a negative correlation during normal market periods, 

while all other companies have positive relations. While market sectors tend 

to show same outcome regarding the relationship in both market periods, 

AMD and Applied Mats are the two companies within the tech sector to 

stand out, but in overall results within this sectors states the same and one 

can draw the relevance that these two firms more or less had internal factors 

leading and not general market factors leading to the negative correlations.  

 

Analyzing and discussing the result during the abnormal market period, in 

general, our hypothesis states that there should exist a difference in the 

relationship when comparing the two time periods. The outcome is as 

expected with the relation being stronger during abnormal market conditions 

due to uncertainty in the market that enhances volume's effect on volatility. 

When following up with the results that Huson, Ali, Annuar (2020) explains, 

the dynamics between volatility and volume are subject to significant 

changes compared to normal market conditions. Greater volumes suggest 

that investors are proactively analyzing data, which can lead to higher 

volatility as the market adjusts to new information. The correlations tend to 

become more apparent during abnormal market conditions and this is due to, 

as stated, uncertainty and changes in market sentiment that in turn lead to 

larger price changes. Investors react more intensely to fear and news during 

crises that enhances trading volume and therefore also the volatility. This 

points to the fact that the relation that exists between volume and volatility is 

not only maintained but furthermore is stronger during abnormal market 

conditions compared to normal. 
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Taking account that there are several factors that affect volatility in the 

market, this thesis mainly focuses on the volume and market capitalization. 

With this mentioned, the awareness of other factors are included when 

interpreting the results. While historical data and scientific articles may state 

a strong correlation between the variables, this outcome was in fact positive 

but weak during the normal market period. The regression model created 

states that this impact covers 36,09 % (section 4.4.2: R- squared) of the 

variation in volatility. In other words, there are other factors, that are not 

taken into account in the model, that influence the volatility as well - which 

may be one reason why the correlation in our data seems to be positively 

weak during this timeframe. When larger macro economical events did affect 

the financial market within the US during the abnormal market timeframe, 

there is no event close to that, during the chosen normal market period. In 

Bank for International Settlements (2015) there is a detailed explanation that 

while volume has its impact on volatility, there are other factors such as 

rates, regulations, market liquidity and technological development that have 

its impact on volatility as well.  

 

Furthermore, during normal market periods the relation may appear weaker 

due to the fact that there is less impactful news to enhance the relation 

between the variables but in contrary one can speak for that the correlation in 

fact is not as strong as stated, it can be complex to interpret but overall 

during events where the market sentiment is normal, other factors are the 

ones that impact volatility in majority. Market reforms and changes in 

trading systems can alter this market dynamic which in turn contributes to a 

scenario where the relationship may be present but not consistently strong. 

This finding by Girard and Omran (2009) advises caution in interpreting the 

results in this thesis as a general statement. 

 

While this paper's research questions are being discussed above indirectly, 

one can tell that the relationship between volume and volatility is weak, thus 

there being a visible disparity regarding the relationship between normal and 

abnormal market conditions. The initial null hypothesis in sections 2.7 
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stating that there is no significant difference in the relationship between 

volume and volatility under normal or abnormal market conditions can be 

rejected due to the fact that there is a clear difference. 

5.3 Market cap and Volatility 

When referring to the main scientific article Alhussayen (2022), once again 

the gap regarding not taking account for the market capitalization is a factor 

this thesis has its purpose to explore. While developing a discussion 

regarding the correlation between volume and volatility above, furthermore it 

is just as important to understand and undergo the relevance and relation 

between the market cap and volatility and in addition get an comprehensive 

understanding of the relation between all three variables.  

 

The general assumption regarding the relationship is explained in the 

theoretical background suggesting that the correlation should be negative. In 

general, the linkage is referring to that when market cap increases the 

volatility decreases, hence the negative correlations. But when analyzing and 

interpreting the results found in section 4.3.1 - the average correlation in 

abnormal and normal market conditions is -0,6233 and 0,0798 respectively. 

Meaning that there is a significant difference regarding when the stated 

relationship holds or not. Furthermore, observing the correlation interval, one 

can see the interval of -0,9225 ≤ r ≤ 0,1011 for abnormal market periods and 

-0,5404 ≤ r ≤ 5867 for normal. While the spread between the two time 

frames seem to be wide in both conditions, there is an overall strong negative 

correlation during crisis and noticeable uncertainty but also weaker relations 

during periods of good market sentiment. The regression model created and 

the corresponding Graph 2, visualizes the relationship and difference further, 

showing a positive and much larger volatility during stressful market periods. 

It is further strengthened by showing a wider variability around the data 

points, which indicates that volatility is easier to predict during normal 

market periods. 
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For example, during the crisis, Walmart is the only company to show a 

positive correlation while all other 40 firms stating a negative relation. 

Interpreting this result one can further recognize that this positive relation is 

in fact very weak and might just be random due to all other companies in the 

same sector stating a negative correlation as well as the rest of the 

organizations. Looking at normal market sentiments, there is nothing stating 

that companies at all state the same outcome, nor is there a clear picture of 

different sectors in the market acting equally. As an example, within the tech 

sector finding that Apple and Nvidia have negative correlations while 

Microsoft and Alphabet have positive correlations thus the general 

assumption does not hold and the relation is impacted differently on 

company level analysis.  

 

2007 to 2009 is recognized by the 2008 global financial crisis. This 

timeframe, stating our abnormal market period, shows that the relationship is 

strongly negative. Once again, the relationship is interpreted as higher market 

cap equals more stable trading environment thus decreasing the volatility. 

However, when analyzing the data, the negative correlation states the 

opposite, meaning that during this crisis market cap was the decreasing 

variable and volatility being the one to increase. With other words, the 

hypothesis of a negative correlation holds but it illustrates the opposite. Yes, 

the crisis did impact the overall value of all companies, but it is not the direct 

link to why the market cap decreased. The size of each company was still the 

same before as during the crisis and by referring back to The reserve bank of 

Australia (2024), mass selling of stocks by investors is the main reason for 

the decrease. Due to the mass selling of shares, prices of stocks for each firm 

plummeted and as a result this directly impacted the value of the firm. This 

information is highly relevant due to its explanatory qualities to why we 

witness the negative relation as we do.  

 

For given normal market timeframe being 2017-2019, market sentiment was 

positive and optimistic thus no economical event contributing fear into the 

market. So why did not the overall presumption of the correlation hold? 
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During these years with technological advancements and normal economical 

growth, market caps increased for the majority of the analyzed firms, but 

volatility stagnated. This pattern can be associated with economic stability. 

During these times, markets tend to become more efficient, meaning that 

prices of stocks directly reflect the value of fundamental information to a 

greater extent compared to fear-driven factors, such as the 2008 financial 

crisis, that are typical in volatile phases. Furthermore, in steady markets, the 

behavior of investors is more diversified. They tend to look at long-term 

growth and / or sector specific potential instead of wider risks, which in turn 

reduces the influence that market capitalization has on the volatility and vice 

versa. Consequently, the connection between market cap and volatility, 

which is more obvious during times of turbulence, becomes less distinct 

during normal market conditions, leading to a weaker or even non existent 

correlation between the two variables Loretan & English (2016).  

 

One of the purposes for this essay has been to examine and compare findings 

regarding the relationship between market cap and volatility with historical 

scientific articles assumptions. While the results point to a comprehensive 

understanding that the supposition holds within the abnormal market 

condition, it does not hold during normal market conditions. While our data 

is limited to the US financial market, 41 largest firms and within time frames 

of 3 years, one can witness an obvious distinction between the two chosen 

time periods. With that said, the research question is answered and the null 

hypothesis in sector 2.7 - There is no significant difference in the 

relationship between market capitalization and volatility under normal or 

abnormal market conditions, can be rejected due to the significant disparity. 
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6. Conclusion 
This study has examined the interaction between trading volume, market 

capitalization and volatility under different market periods within the top 41 

largest stocks in the US stock market. These market periods distinguish 

themselves as abnormal (2007-2009) and normal (2017-2019). This is 

somewhat a further development regarding the thesis by Namitha, Cheriyan 

and Daniel (2018) where a gap was found regarding not taking account for 

market capitalization and further studies regarding interpreting the 

correlation and impact on volatility within US market and the different time 

frames. Through analysis that this study has conducted, significant 

differences have been found regarding the relationship between these 

variables under varying market conditions. 

 

When observing the results regarding the relation between market cap and 

volume, a negative correlation was found in most cases meaning that 

increased market cap equals decreased volume. An average correlation of -

0,2524 for abnormal market period and -0,0564 for normal market period can 

be witnessed. This founding does not correspond with the general 

assumption through historical articles that in fact state the opposite - larger 

market cap equals increased volume. While this result at first glance is 

contradictory, it is not necessarily wrong as discussed in the discussion and 

instead should be interpreted as gaps within the relation that needs further 

investigation and deeper analysis due to modern trading behaviors. However, 

while the negative outcome regards both timeframes, one can come to the 

conclusion that there is a significant difference between the two and that the 

negative correlation is stronger during crises due to overall increased trading 

volume and somewhat decreased market capitalization. 

 

The analysis found a positive relationship between volume and volatility. In 

other words increased trading volume correlated with a higher volatility in 

both abnormal and normal market conditions. 
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In Figure 1 the coefficient of Lnvolume was calculated as 0,003192, 

indiciating that the volatility increases by 0,003192 units by a 1 unit increase 

in trading volume which is also significant at p<0,001. However, during 

periods of market uncertainty, the relationship between volume and volatility 

was more significant. This can be seen by observing Table 2 where a 

correlation matrix was conducted to see the interaction between the two 

variables, with an average correlation of 0,285641597 during the abnormal 

period and 0,148953552 during normal market conditions. 

The interaction term Dummyvolume (Figure 1) clarifies this relationship 

with a coefficient of 0,002854 which means that a 1 unit increase in trading 

volume increases volatility by 0,002854 units more in abnormal then normal 

market periods. To further strengthen the positive relationship between 

volume and volatility, the study conducted a graphical illustration (Graph 1). 

The graph illustrates a positive relationship in both market conditions, 

however this relationship being more pronounced in the abnormal market 

period. There’s also a wider spread of data points within the abnormal 

market period which indicates a more difficult prediction of the relationship. 

 

When it comes to market capitalization and volatility an inverse relationship 

was found in most cases, indicating that a higher market capitalization 

correlates with less volatility. This can be observed by analyzing the studies 

empirical results. The multiple regression model (Figure 1) confirms the 

negative relationship with a coefficient of -0,005156 which means that for 

every 1 unit increase in market capitalization, volatility decreases by 

0,005156 units. Table 3 confirms this inverse relationship within the 

abnormal market period with an average correlation of -0,6233. However, 

the correlation under normal market conditions was 0,0798 indicating a very 

minimal positive correlation. 

A graphical illustration was conducted for these variables as well, which can 

be seen in Graph 2. A negative relationship was discovered under both 

abnormal and normal market conditions, however showing a higher volatility 

during the crisis period which indicates more volatile stocks during stressful 

market conditions. 
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Overall, the study intends to emphasize the importance of different market 

conditions and how they affect the interaction between trading volume, 

market capitalization and volatility. The results found by this study suggests 

that investors could benefit from interacting with a broader perspective of the 

economic environment when studying these relationships. Investors can 

implement this to construct better strategies in order to mitigate risk and 

capitalize on market opportunities during different market periods. 

 

In finalizing this research, it is important to recognise that while the figures 

and established correlations have been closely examined, external variables 

and evolving market conditions constantly shape these dynamics. As 

discussed in the discussion, changes in regulatory frameworks or investment 

strategies between the two time periods, are two examples of factors that can 

significantly change the historical relations that this thesis has observed. 

However, these variables have not been taken into account or been 

investigated in this study. Therefore, it is recommended and highly relevant 

to develop this study further. Future research should investigate how for 

example regulatory updates and new investment methods and even more 

different and relevant variables may affect these correlations. This will 

provide a more comprehensive understanding of the variables and how the 

modern relationship really is. 
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Appendices 

Tables 

Correlation between Market cap and Volume 

 MARKET CAP & VOLUME 

COMPANY ABNORMAL NORMAL 

MICROSOFT -0,047102819 -0,051637207 

APPLE -0,285500717 -0,063343911 

NVIDIA -0,302077709 -0,295094352 

ALPHABET A -0,110376707 -0,139976672 

AMAZON.COM -0,142035188 0,138406069 

ELI LILLY -0,244754271 0,325288905 

JP MORGAN CHASE & CO. -0,661419714 -0,148833345 

WALMART 0,074742355 -0,274458381 

EXXON MOBIL -0,219407111 -0,158193449 

UNITEDHEALTH GROUP -0,373370908 0,003541405 

MASTERCARD -0,16699402 -0,052467468 

PROCTER & GAMBLE -0,103704668 -0,216809054 

JOHNSON & JOHNSON -0,233732959 -0,061420909 

HOME DEPOT 0,039001988 -0,224021898 

MERCK & COMPANY -0,264384274 -0,17210409 

COSTCO WHOLESALE -0,053491948 -0,315537587 

ORACLE -0,30584377 -0,088551837 

CHEVRON -0,244247703 -0,006485225 

BANK OF AMERICA -0,755722426 -0,137396029 

COCA COLA -0,330411638 -0,038128647 

SALESFORCE -0,206991238 0,115379264 

ADVANCED MICRO DEVICES 0,193021332 0,035054923 

PEPSICO -0,332520339 -0,230668751 

NETFLIX 0,007069079 0,174322411 

THERMO FISHER SCIENTIFIC -0,498087523 -0,042899481 

LINDE (NYS) -0,402477727 0,006617459 

WELLS FARGO & CO -0,499626885 -0,091134753 

ADOBE (S) -0,249795787 0,006082935 

WALT DISNEY -0,399456169 0,16149446 

ACCENTURE CLASS A -0,141208736 -0,110307281 

MCDOLDS -0,145944137 -0,158420565 

CISCO SYSTEMS -0,092377191 -0,018116641 

QUALCOMM -0,171462609 -0,000982357 

ABBOTT LABORATORIES -0,333092968 -0,189610596 

DAHER -0,373825224 0,231630723 

INTUIT -0,234312297 -0,029200175 

AMERICAN EXPRESS -0,617767708 -0,106455029 

VERIZON COMMUNICATIONS -0,380934262 -0,15198253 
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APPLIED MATS. 0,136095191 0,017949805 

CATERPILLAR -0,620330775 0,101157944 

AVERAGE -0,252371505 -0,056432798 

Max value 0,193021332 0,325288905 

Min Value -0,755722426 -0,315537587 

 

Correlation between Volume and Volatility 

 VOLUME & VOLATILITY 

COMPANY ABNORMAL NORMAL 

MICROSOFT 0,230750039 0,228682106 

APPLE 0,33514193 0,080773817 

NVIDIA 0,215795292 0,294010052 

ALPHABET A 0,291764422 0,08421431 

AMAZON.COM 0,163905579 0,361257199 

ELI LILLY 0,103957928 0,263131082 

JP MORGAN CHASE & CO. 0,684562659 0,124415472 

WALMART 0,314093755 0,232682791 

EXXON MOBIL 0,580469034 0,190934855 

UNITEDHEALTH GROUP 0,176587709 0,236515503 

MASTERCARD 0,185366299 0,127433528 

PROCTER & GAMBLE 0,356320107 0,185900875 

JOHNSON & JOHNSON 0,345682376 0,089065124 

HOME DEPOT 0,173281582 0,053084523 

MERCK & COMPANY 0,164270336 0,234033479 

COSTCO WHOLESALE 0,256556151 0,104818188 

ORACLE 0,221885158 0,062768563 

CHEVRON 0,48307891 0,207464734 

BANK OF AMERICA 0,776700463 0,076945412 

COCA COLA 0,27659521 0,281873248 

SALESFORCE 0,171327139 0,153375585 

ADVANCED MICRO DEVICES -0,257948454 0,373338001 

PEPSICO 0,232838319 0,337719362 

NETFLIX 0,075246881 0,070141937 

THERMO FISHER SCIENTIFIC 0,39268604 0,090736207 

LINDE (NYS) 0,360109284 0,098445651 

WELLS FARGO & CO 0,663941337 0,09483591 

ADOBE (S) 0,245007433 0,169623981 

WALT DISNEY 0,357018506 0,112242635 

ACCENTURE CLASS A 0,025473141 0,022941987 
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MCDOLDS 0,185374798 0,141260427 

CISCO SYSTEMS 0,182044751 0,03313096 

QUALCOMM 0,232015471 0,129390231 

ABBOTT LABORATORIES 0,378116628 -0,022974164 

DAHER 0,317347537 0,068308197 

INTUIT 0,138586126 0,140879043 

AMERICAN EXPRESS 0,588993708 0,09413924 

VERIZON COMMUNICATIONS 0,297353949 0,061535242 

APPLIED MATS. -0,061742069 0,162380846 

CATERPILLAR 0,565108423 0,106685946 

AVERAGE 0,285641597 0,148953552 

Max value 0,776700463 0,373338001 

Min Value -0,257948454 -0,022974164 

 

Correlation between Market cap and Volatility 

 MARKET CAP  & VOLATILITY 

COMPANY ABNORMAL NORMAL 

MICROSOFT -0,711488984 0,194441474 

APPLE -0,687902492 -0,221745866 

NVIDIA -0,674265805 -0,502314741 

ALPHABET A -0,638461086 0,200831952 

AMAZON.COM -0,613885635 0,266624498 

ELI LILLY -0,60445526 0,457219608 

JP MORGAN CHASE & CO. -0,726098032 0,167973352 

WALMART 0,101093043 -0,163396545 

EXXON MOBIL -0,281882164 -0,479328871 

UNITEDHEALTH GROUP -0,769345609 0,385438473 

MASTERCARD -0,464452718 0,434504985 

PROCTER & GAMBLE -0,546173977 0,2434781 

JOHNSON & JOHNSON -0,597802694 -0,323805523 

HOME DEPOT -0,670542673 0,016857519 

MERCK & COMPANY -0,819485155 0,018861383 

COSTCO WHOLESALE -0,407637416 -0,540463951 

ORACLE -0,713946046 -0,131249541 

CHEVRON -0,484282546 0,218421153 

BANK OF AMERICA -0,886855377 -0,144849752 

COCA COLA -0,715222276 0,000543356 

SALESFORCE -0,592945908 0,538832746 

ADVANCED MICRO DEVICES -0,828947819 -0,160228163 
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PEPSICO -0,752452513 -0,319325378 

NETFLIX -0,287391213 -0,048139595 

THERMO FISHER SCIENTIFIC -0,750904602 0,586714656 

LINDE (NYS) -0,701563667 0,219002261 

WELLS FARGO & CO -0,43669045 -0,101620885 

ADOBE (S) -0,912066995 0,243034212 

WALT DISNEY -0,883040845 0,508432614 

ACCENTURE CLASS A -0,7354288 0,320530802 

MCDOLDS -0,004315172 -0,180798153 

CISCO SYSTEMS -0,745060761 0,193180241 

QUALCOMM -0,458362653 0,247035469 

ABBOTT LABORATORIES -0,261395001 0,493564377 

DAHER -0,787180331 0,50079911 

INTUIT -0,76402807 0,476801305 

AMERICAN EXPRESS -0,922541707 0,045130642 

VERIZON COMMUNICATIONS -0,488649686 -0,116515107 

APPLIED MATS. -0,787296156 -0,388225907 

CATERPILLAR -0,920798809 0,036621166 

AVERAGE -0,623353851 0,079821687 

Max value 0,101093043 0,586714656 

Min Value -0,922541707 -0,540463951 

 

Figures 

Multiple Regression Model 
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Graphs 

Impact of Volume on Volatility during different market conditions 

 

Impact of Market cap on Volatility during different market conditions 
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