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INTRODUCTION 

 

Financial leverage represents one of the most relevant decisions in corporate finance, as 

it defines the extent to which firms rely on debt to finance their activities. The use of debt 

can support growth, investment and value creation, but it also introduces fixed financial 

obligations that companies must satisfy regardless of their operating performance. For 

this reason, leverage is closely connected to financial risk and to the ability of firms to 

maintain stable results over time. 

In this context, earnings volatility becomes an important dimension of corporate financial 

stability. Volatile earnings indicate that a firm’s performance fluctuates substantially over 

time, making future profitability less predictable and increasing uncertainty. Therefore, 

understanding whether financial leverage is associated with earnings volatility is relevant 

not only from an accounting perspective, but also from a broader corporate finance and 

risk management perspective. 

The relationship between financial leverage and earnings volatility is theoretically 

complex. Debt may increase instability because it amplifies the effects of negative shocks 

and increases pressure on firms to meet their financial obligations. For this reason, highly 

leveraged firms may experience greater earnings volatility, especially when operating 

performance is uncertain. However, debt may also play a disciplinary role by reducing 

managerial discretion and encouraging a more efficient use of resources. Therefore, the 

expected relationship between leverage and earnings volatility is not necessarily 

unidirectional and may depend on the specific context and on the measure of volatility 

considered. 

Moreover, firms do not operate in identical institutional, economic and financial 

environments. Capital structure decisions may be influenced by creditor protection, 

financial market development, legal systems, macroeconomic stability and cultural 

attitudes toward risk. These factors can differ substantially across geographical areas and 

may affect both the level of leverage adopted by firms and the consequences of leverage 

on earnings stability. For this reason, a global perspective is useful to understand whether 

the relationship between financial leverage and earnings volatility is homogeneous across 
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firms or whether it changes depending on the geographical context in which companies 

operate. 

Starting from these considerations, this thesis investigates the relationship between 

financial leverage and earnings volatility through a cross-regional empirical analysis of 

corporate financial stability. The main objective is to examine whether leverage is 

significantly associated with earnings volatility and whether this relationship differs 

across geographical areas. The analysis also aims to verify whether firms located in 

different regions present different average levels of leverage and earnings volatility.  

The empirical analysis is based on an original dataset constructed using firm-level 

financial data collected from Bloomberg. The initial sample includes companies from 

different parts of the world and is organized into seven geographical areas: Africa, Asia 

excluding India, Europe, India, Latin America, North America and Oceania.  

The study follows three main steps. First, descriptive statistics are used to provide an 

overview of the sample, the distribution of firms across geographical areas and sectors 

and the main characteristics of the financial variables. Second, analysis of variance is  

applied to test whether average levels of leverage and earnings volatility differ 

significantly across geographical areas. Third, OLS regression models with moderator 

analysis are estimated to examine whether financial leverage is associated with earnings 

volatility after controlling for firm-specific characteristics and whether geographical area 

moderates this relationship. Robustness checks are then performed using alternative 

combinations of leverage and volatility measures. 

This thesis contributes to the existing literature by focusing on a relationship that has 

been less explored from a broad international perspective. While previous studies have 

examined capital structure, leverage, firm performance and earnings volatility in specific 

countries, sectors or institutional contexts, this study provides a global cross-regional 

analysis of the leverage-volatility relationship.  

The thesis is structured as follows. Chapter 1 reviews the literature on financial leverage, 

firm performance, earnings volatility and the institutional and cultural factors that 

influence capital structure decisions. Chapter 2 presents the research gap, the research 

question and the hypotheses developed for the empirical analysis. Chapter 3 describes 
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the dataset, the sample selection process, the geographical classification, the cleaning and 

winsorization procedures and the methodology used. Chapter 4 presents and discusses 

the empirical results, including descriptive statistics, ANOVA results, OLS regression 

models and robustness checks. Finally, the conclusion summarizes the main findings, 

discusses their implications and identifies the limitations of the study. 
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1. LITERATURE REVIEW 

 

1.1. Financial leverage 

 

Companies can raise capital in two main ways: internally or externally. Internally, they 

can reinvest profits that would otherwise be paid as dividends to shareholders. 

Externally, they can raise funds by issuing debt or equity. When a company issues shares, 

shareholders expect dividends, but the company is not required to pay them, as this is 

optional. When a company takes on debt, it must make regular interest payments and 

repay the loan. If profits increase, debt holders receive their fixed interest, and the 

remaining gains go to shareholders. If profits decrease, shareholders bear the losses. If 

the company struggles and cannot meet its debt obligations, it may go bankrupt, causing 

shareholders to lose their investment. Therefore, debt can amplify both returns and 

losses, which is known as "financial leverage." A company that is "unlevered" uses only 

equity capital, while a "levered" company uses both equity and debt. 

Financial leverage involves borrowing money to increase the capital available for 

business operations or asset purchases. The goal is to earn a return greater than the cost 

of borrowing. When used correctly, leverage can increase a company’s performance. 

However, it also carries risks, as companies must meet their debt obligations regardless 

of their earnings and returns. If a company’s performance declines, these obligations can 

lead to financial distress. 

Leverage is important in capital structure because, if managed well, it can lower the 

company’s weighted average cost of capital (WACC), which is the overall return a 

company needs to pay for financing. Lowering WACC helps increase the company's value. 

The goal of leverage is to find the right balance of debt and equity that maximizes firm 

value by minimizing WACC. 

The decision on how much leverage to use is complex, as companies must balance the 

uncertainty of cash flows and the ability to access capital through debt or equity.  
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Financial leverage is often evaluated using various ratios that compare a company's debt 

to its equity, assets, or earnings. These ratios provide insights into a company’s financial 

risk. 

The debt-to-assets ratio shows the proportion of a company's debt relative to its assets. 

It is calculated by dividing total liabilities by total assets.  

The debt-to-equity ratio shows the relationship between a company’s debt and its equity, 

helping stakeholders understand the company's financial risk. It is calculated by dividing 

total debt by total equity.  

Other commonly used ratios include the debt-to-capital ratio, debt-to-EBITDA ratio, and 

interest coverage ratio.  

A higher debt-to-equity ratio indicates more financial leverage, meaning the company 

relies more on debt than its own funds. Companies with higher debt levels are seen as 

riskier because they depend more on borrowed funds than on internal cash flow.1 

 

The decision to use financial leverage is central to a company's capital structure and 

directly influences its financial performance and risk profile. Financial leverage plays a 

key role in determining a firm’s earnings volatility. However, the effect of leverage on 

earnings volatility is complex and depends on various factors, including the firm's debt 

levels, its ability to generate stable cash flows and the economic context in which it 

operates. To better understand this relationship, several theories of capital structure 

provide valuable frameworks. These theories help explain how financial leverage impacts 

earnings volatility and why the effects may vary across continents. 

For example, the static trade-off theory is particularly relevant, as it emphasizes the trade-

off between the benefits of debt, such as the tax deductibility of interest payments, and 

the costs, particularly the risk of financial distress. When a company increases its debt, it 

may lower its cost of capital and boost returns. However, if the company becomes over-

 
1 LiveFlow. (2022, August 25). Financial leverage ratio. https://liveflow.com/blog/financial-
leverage-ratio 
Corporate Finance Institute. (n.d.). Financial leverage. Corporate Finance Institute. 
https://corporatefinanceinstitute.com/resources/commercial-lending/financial-leverage/ 

https://corporatefinanceinstitute.com/resources/commercial-lending/financial-leverage/
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leveraged, it faces higher risks of financial distress, which can increase earnings volatility. 

In regions with higher financial distress costs, for example countries with less favorable 

bankruptcy laws or more volatile markets, the risk of financial distress is more significant, 

amplifying earnings fluctuations. Therefore, this theory helps explain why firms in such 

regions may face greater earnings volatility when they use high leverage compared to 

firms in countries with more stable financial systems.          

Similarly, the asymmetric information signaling theory also plays a critical role in 

understanding how leverage impacts earnings volatility. It explains why firms might 

prefer debt over equity, especially when there is an imbalance of information between 

management and external investors. Companies with better knowledge of their financial 

situation may opt for debt to signal strength, avoiding the perceived negative signal of 

issuing equity. This higher debt level can increase earnings volatility, as it amplifies the 

risk that debt obligations may not be met if the company's performance fluctuates. In 

regions where information asymmetry is high, such as emerging markets, the effect of 

leverage on earnings volatility is likely to be more pronounced. Firms in these markets 

may rely more on debt to signal confidence, leading to greater earnings volatility 

compared to firms in regions with more transparent financial reporting and better access 

to equity markets. 

The legal environment framework suggests that the strength of a country's legal system 

influences the degree to which firms use debt. In countries with strong legal protections 

for creditors and investors, firms are more willing to take on debt because they know their 

rights are better protected in case of financial distress. This can lead to greater leverage 

but lower earnings volatility, as the company has better access to capital with fewer risks 

of severe consequences if it faces financial difficulties. In contrast, in regions with weaker 

legal protections, firms are less likely to use debt, and those that do might face higher 

bankruptcy risks, leading to higher earnings volatility. 

Lastly, the agency cost models highlight the conflict of interest between managers and 

shareholders. When a firm has excess free cash flow, managers may be tempted to pursue 

projects that benefit them personally rather than the shareholders. To mitigate this, firms 

use debt as a mechanism to reduce available cash flow and limit managerial discretion. 

This can potentially reduce earnings volatility by forcing managers to focus on projects 
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that can generate stable cash flows to meet debt obligations. However, the effectiveness 

of debt in reducing volatility depends heavily on the corporate governance standards in 

place. In regions with strong corporate governance and oversight, the use of debt is more 

likely to align managerial and shareholder interests, leading to more stable earnings. In 

countries with weaker governance frameworks, however, debt may exacerbate agency 

problems, increasing earnings volatility due to managerial risk-taking.2 

 

Financial leverage itself can function as an integral part of a management control system 

(MCS) within an organization. While traditional MCSs are typically focused on monitoring 

and evaluating financial performance, financial leverage plays a critical role in helping 

managers balance risk and return. By adjusting the level of debt in the capital structure, 

companies can strategically influence their cost of capital, risk exposure, and overall 

financial stability. Financial leverage, when effectively integrated into a broader 

management control system, allows managers to make more informed decisions 

regarding debt usage, thus ensuring the company maintains control over its financial 

operations. The use of financial leverage as a management tool provides managers with a 

structured approach to assess and mitigate risks, helping businesses navigate the trade-

off between financing growth and controlling financial exposure. As such, financial 

leverage becomes not only a financial strategy but also a key aspect of operational and 

strategic control.3 

 

 

 

 

 
2 Kumar, R. (2007). Determinants of firm's financial leverage: A critical review. Management 
Development Institute, Gurgaon. 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1080883 
3 Graña-Álvarez, et al. (2024). Management control systems, business financial literacy and 
financial leverage in business-incubated start-ups. The British Accounting Review, 56(6), 101427, 
https://www.sciencedirect.com/science/article/pii/S0890838924001914 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1080883
https://univeit-my.sharepoint.com/personal/889470_stud_unive_it/Documents/Gran%cc%83a-A%cc%81lvarez,et%20al.%20(2024).%20Management%20control%20systems,%20business%20financial%20literacy%20and%20financial%20leverage%20in%20business-incubated%20start-ups.%20The%20British%20Accounting%20Review,%2056(6),%20101427,%20https:/www.sciencedirect.com/science/article/pii/S0890838924001914
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1.2. Financial leverage and its effects on performance 

 

As mentioned before, financial leverage plays a crucial role in determining a firm’s 

financial performance, specifically its return on assets (ROA), return on equity (ROE)4 and 

overall firm value. The impact of financial leverage on these performance indicators has 

been widely debated in the academic literature, with varying findings depending on the 

firm’s debt structure and the economic environment. Several studies have explored the 

relationship between financial leverage and performance, highlighting both the positive 

and negative effects of leveraging debt in a company’s capital structure. 

 

The study conducted by Haomin Chen (2020) provides a comprehensive empirical 

analysis of the impact of financial leverage on firm performance in the context of Chinese 

listed companies over the period 2010–2019. Using a large sample of 10,790 firm-year 

observations from companies listed on the Shanghai and Shenzhen Stock Exchanges, the 

study examines how financial leverage, measured as total debt divided by total assets, 

affects firm performance, proxied by return on assets. The core empirical result shows a 

statistically significant and negative relationship between financial leverage and ROA. 

This finding supports the hypothesis that excessive reliance on debt financing increases 

financial risk and agency costs, which ultimately outweigh the potential benefits of debt, 

such as tax shields. In particular, the study emphasizes that debt introduces additional 

financial risk into the firm’s operations and may exacerbate agency conflicts between 

managers and creditors, especially when debtholders impose restrictive covenants that 

limit managerial flexibility. Chen also situates these findings within the broader 

theoretical debate on capital structure. While debt is often considered cheaper than 

equity and can enhance returns under certain conditions, the empirical evidence in the 

 
4 Return on Equity is a financial metric that measures the profitability of a company in relation to 
the equity invested by its shareholders. It is calculated by dividing net income by shareholders' 
equity. ROE reflects how effectively a company uses its equity base to generate profits, with a 
higher ROE indicating greater efficiency in utilizing shareholder investments. 
Return on Assets is a profitability ratio that indicates how well a company uses its assets to 
generate net income. It is calculated by dividing net income by total assets. ROA provides insight 
into the efficiency of asset utilization, with a higher ROA showing that the company is effectively 
using its assets to produce earnings. 
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Chinese context suggests that, on average, higher leverage undermines performance. The 

author notes that many Chinese firms adopt relatively conservative financing strategies 

and, in this environment, the marginal increase in debt tends to intensify financial 

pressure rather than generate performance gains. This is consistent with the idea that 

beyond a certain threshold, the costs of financial distress and agency problems exceed the 

advantages of debt financing. Companies should focus on balancing both financial and 

operating leverage to optimize their performance and adjust operating leverage to 

mitigate the adverse effects of debt financing. The research emphasizes that a firm’s 

approach to leveraging debt should be carefully aligned with its overall risk management 

strategy to ensure long-term sustainability.5 

 

Another point of view talking about this relationship can be seen in the article written by 

Floyd Khoza (2025), where the author explores the effects of financial leverage and 

liquidity on the financial performance of consumer goods firms listed on the 

Johannesburg Stock Exchange (JSE) over the period 2015–2024. This study focuses on 

understanding how leverage influences the profitability of firms in the consumer goods 

sector, with financial performance measured by return on assets as the dependent 

variable. The study finds that while an increase in leverage is generally expected to lower 

ROA due to the associated financial risks, the relationship between financial leverage and 

ROA is statistically insignificant. This suggests that financial leverage does not always 

translate into improved performance for consumer goods firms listed on the JSE. The 

study highlights the complex nature of the leverage-performance relationship, noting that 

while higher levels of debt might theoretically lead to greater financial flexibility and tax 

savings, these benefits are not always realized in practice, particularly when the risks 

associated with debt become pronounced. Khoza’s study contributes to the existing 

literature by focusing on the consumer goods sector, which has been under-researched in 

relation to leverage and liquidity. The research calls attention to the need for firms to 

carefully balance their liquidity and leverage ratios to avoid excessive financial risk and 

 
5 Chen, H. (2020). The impact of financial leverage on firm performance – Based on the moderating 
role of operating leverage. Atlantis Press, Proceedings of the Fifth International Conference on 
Economic and Business Management. 
https://www.researchgate.net/publication/347670441_The_Impact_of_Financial_Leverage_on_
Firm_Performance_-_Based_on_the_Moderating_Role_of_Operating_Leverage 

https://www.researchgate.net/publication/347670441_The_Impact_of_Financial_Leverage_on_Firm_Performance_-_Based_on_the_Moderating_Role_of_Operating_Leverage
https://www.researchgate.net/publication/347670441_The_Impact_of_Financial_Leverage_on_Firm_Performance_-_Based_on_the_Moderating_Role_of_Operating_Leverage
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to ensure operational stability and long-term profitability. The results emphasize that 

while leverage may not necessarily lead to poor performance, it underscores the 

importance of managing debt levels carefully and strategically, particularly in the context 

of volatile economic conditions.6 

 

In Adenugba et al. (2016), the relationship between financial leverage and firm value is 

explored focusing on 5 selected firms listed on the Nigerian Stock Exchange for the period 

from 2007 to 2012. The primary objective of the study was to determine how financial 

leverage affects firms' market value, particularly in the context of long-term investments. 

The study reveals a significant relationship between financial leverage and firm value. 

Financial leverage, represented by the debt-to-equity ratio, plays a crucial role in 

determining the market value of firms. The findings indicate that firms with moderate 

debt levels experience an increase in firm value, primarily due to the tax benefits 

associated with debt financing. However, excessive leverage, which leads to financial risk, 

can negatively affect firm value, especially when the firm faces difficulties in servicing its 

debt obligations. The research concludes that financial leverage is often a better source of 

financing for long-term projects than equity. Debt financing provides tax deductions 

through interest payments, which lower the cost of capital and enhance profitability. The 

study supports the view that debt can act as a lever, increasing both returns and financial 

risk. However, when debt levels exceed an optimal threshold, the risk of bankruptcy rises, 

which can reduce the market value of the firm. The study’s empirical results also highlight 

the non-linear relationship between leverage and firm value. It is observed that some 

firms see their market value increase as leverage rises, while others experience a decrease 

in value with higher leverage. This divergence suggests that the impact of leverage on firm 

value is context-dependent and may vary across different industries or firms with 

different operational characteristics. High levels of debt in a firm’s capital structure are 

closely associated with financial distress. The study points out that firms with excessive 

leverage are more likely to experience volatility in earnings and a decline in profitability, 

especially during periods of economic downturn or operational challenges. The study 

 
6 Khoza, F. (2025). The impact of liquidity and leverage on the financial performance of the 
Johannesburg Stock Exchange-listed consumer goods firms. Journal of risk and financial 
management, 18(9), 510, 21582440231204099, https://www.mdpi.com/1911-8074/18/9/510 

https://www.mdpi.com/1911-8074/18/9/510
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recommends that firms should optimize their financial leverage to maximize firm value. 

This can be achieved by maintaining an optimal mix of debt and equity that balances the 

benefits of tax shields with the risks of financial distress. It further suggests that 

companies should carefully monitor their debt levels and avoid over-reliance on debt 

financing, particularly in sectors prone to financial instability.7 

 

Moreover, in 2023 Arhinful and Radmehr also explored the relationship between financial 

leverage and firm performance focusing on data from 257 firms across the automotive, 

construction, electronics, metal, and telecommunications sectors listed on the Tokyo 

Stock Exchange between 2000 and 2021. The primary objective of this research was to 

analyze how financial leverage, in conjunction with various coverage ratios and debt 

structures, impacts key financial performance indicators, specifically return on assets, 

return on equity and Tobin's Q.8 The study highlights the complex nature of the leverage-

performance relationship, stressing the need for firms to maintain a balanced capital 

structure that optimizes debt use while mitigating associated risks. One of the key findings 

of the study is the positive and statistically significant effect of interest coverage on ROA, 

ROE, and Tobin’s Q. The results indicate that firms with strong interest coverage are 

better positioned to meet their debt obligations, which in turn enhances their financial 

performance. This aligns with prior research suggesting that the ability to service debt 

through operating income provides firms with the financial flexibility necessary to 

optimize their performance. Conversely, the study reveals a negative impact of debt 

service coverage ratio on ROA and ROE, highlighting that excessive reliance on debt can 

introduce financial strain, particularly when firms are unable to meet their debt service 

obligations. This finding emphasizes the dual-edged nature of leverage: while moderate 

debt levels can foster growth, excessive debt can lead to financial distress, ultimately 

 
7 Adenugba, A. A. (2016). Financial leverage and firms’ value: A study of selected firms in Nigeria. 
European Journal of Research and Reflection in Management Sciences, 6(2), 699-705. 
https://www.idpublications.org/wp-content/uploads/2016/01/Full-Paper-FINANCIAL-
LEVERAGE-AND-FIRMS%E2%80%99-VALUE-A-STUDY-OF-SELECTED-FIRMS-IN-NIGERIA.pdf 
8 Tobin’s Q is a financial indicator that compares the market value of a firm with the replacement 
cost of its assets. It is typically calculated as the ratio between the company’s market value 
(including equity and sometimes debt) and the book value of its total assets. A Tobin’s Q greater 
than one suggests that the market values the firm more highly than the recorded value of its assets, 
often indicating strong growth expectations or valuable intangible assets, while a value below one 
may indicate that the firm is undervalued or using its assets less efficiently. 

https://www.idpublications.org/wp-content/uploads/2016/01/Full-Paper-FINANCIAL-LEVERAGE-AND-FIRMS%E2%80%99-VALUE-A-STUDY-OF-SELECTED-FIRMS-IN-NIGERIA.pdf
https://www.idpublications.org/wp-content/uploads/2016/01/Full-Paper-FINANCIAL-LEVERAGE-AND-FIRMS%E2%80%99-VALUE-A-STUDY-OF-SELECTED-FIRMS-IN-NIGERIA.pdf
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diminishing firm performance. The authors also emphasize the importance of asset 

coverage ratios and cash coverage ratios in assessing a firm’s capacity to meet its debt 

obligations. The study finds that higher cash coverage ratios have a statistically significant 

positive impact on ROA, suggesting that firms with sufficient liquidity to meet their 

interest payments and operational costs are better equipped to achieve higher 

profitability. On the other hand, the asset coverage ratios’ relationship with ROA is 

negative and statistically insignificant, indicating that a higher reliance on assets for debt 

coverage does not always translate into improved financial performance. Another crucial 

aspect of the study is its consideration of external economic factors, including the impact 

of the COVID-19 pandemic and global economic policy uncertainty on firm performance. 

The study reveals that the pandemic negatively affected financial performance, consistent 

with findings in previous research on the adverse effects of global crises on corporate 

financial outcomes. However, the study also uncovers a positive relationship between 

global economic policy uncertainty and firm performance, suggesting that greater 

economic policy certainty at a global level can lead to improved financial performance, 

possibly by reducing risks associated with unpredictable economic environments.9 

 

Lastly, in the research made by Maharani et al. (2024), the authors explore the critical 

relationship between good corporate governance and leverage, particularly focusing on 

how these two factors jointly influence corporate financial performance. Their literature 

review synthesizes the findings of recent studies and posits that an effective combination 

of governance practices and financial leverage is essential for improving firm profitability, 

reducing financial risks, and enhancing overall firm value. The study draws on a variety 

of theoretical perspectives to highlight the dual roles of good corporate governance 

mechanisms, such as transparency, accountability, and oversight, in shaping financial 

outcomes, as well as the complex relationship between leverage and financial 

performance. 

 
9 Arhinful, R., & Radmehr, M. (2023). The impact of financial leverage on the financial performance 
of the firms listed on the Tokyo Stock Exchange. SAGE Open, 13(2), 
https://journals.sagepub.com/doi/10.1177/21582440231204099 

https://journals.sagepub.com/doi/10.1177/21582440231204099
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The authors discuss how the impact of financial leverage is nuanced and multifaceted. 

While leverage, when used optimally, can enhance profitability by providing tax 

advantages and boosting operational capacity, its effects on financial performance are not 

straightforward. The article cites Margaritis and Psillaki (2021), who argue that leverage 

has a positive impact on financial performance up to a certain level, after which the risks 

associated with high levels of debt outweigh the benefits. Excessive leverage can lead to 

increased financial risk, including higher bankruptcy costs and an elevated weighted 

average cost of capital, which may ultimately reduce the firm’s value. 

The article suggests that the relationship between leverage and performance follows a 

non-linear pattern, where moderate levels of debt may enhance profitability, but as 

leverage increases beyond an optimal point, the risks of financial distress rise, potentially 

harming the company’s financial health. This aligns also with the trade-off theory, which 

advocates for a balance between the tax benefits of debt and the potential costs associated 

with financial distress. Moreover, the authors emphasize that good corporate governance 

mechanisms can play a crucial moderating role in this relationship. Effective governance 

practices can help mitigate the risks of excessive leverage by ensuring that debt is used 

judiciously and aligned with the company’s long-term strategic goals. 

The review suggests that firms should avoid over-relying on debt and focus on 

maintaining a balanced capital structure that promotes sustainable growth. By ensuring 

that the governance practices and leverage policies are aligned, companies can enhance 

their financial performance and create long-term value for stakeholders.10 

 

The studies reviewed present a mixed but insightful picture of the relationship between 

financial leverage and firm performance. The convergence across these studies lies in the 

recognition that excessive leverage often increases financial risk and can negatively 

impact performance, including returns on assets, return on equity and overall firm value. 

Specifically, the studies by Chen (2020) and Khoza (2025) highlight the risks associated 

with high leverage, finding negative or insignificant relationships between leverage and 

 
10 Maharani, A., Kani Putri, Y. S., & Khairany, D. G. (2025). Optimizing corporate financial 
performance through good corporate governance and leverage: A literature review. DINASTI 
Accounting Review, 8(1), 1819. https://dinastires.org/DAR/article/view/1819 

https://dinastires.org/DAR/article/view/1819
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performance in certain contexts. Conversely, Adenugba et al. (2016) and Maharani et al. 

(2024) find evidence of an optimal leverage level, suggesting a non-linear relationship 

where moderate leverage enhances firm value and profitability, but excessive debt 

increases financial distress. Arhinful and Radmehr (2023) further emphasize that 

leverage's impact is not solely determined by debt levels but also by a firm's interest 

coverage, with moderate leverage being beneficial, while excessive debt causes financial 

strain. Finally, the research conducted by Maharani (2024) contributes to the literature 

reviewed giving an insight on how also corporate governance, combined financial 

leverage, can impact a firm’s performance. 

The studies collectively highlight that firms must carefully balance leverage to optimize 

performance, minimize risks, and maintain financial stability. Governance and interest 

coverage play a significant role in moderating these effects, ensuring that debt is used 

strategically to maximize long-term value. 

 

 

1.3. Earnings volatility 

 

Earnings volatility refers to the degree of fluctuation in a company’s earnings over a 

specific period, often measured as the standard deviation of earnings. This metric 

captures how much a company's reported earnings deviate from its average over time, 

indicating the level of uncertainty or risk associated with its financial performance. A 

higher standard deviation suggests more significant fluctuations in earnings, signaling 

greater unpredictability in the company’s ability to generate consistent profits. Volatility 

can stem from both external economic factors and internal accounting practices, making 

it an important measure of a company’s financial health. 

 

As discussed by Dichev and Tang (2009), earnings volatility plays a crucial role in 

understanding a firm’s earnings predictability, with volatile earnings generally leading to 
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less predictable future earnings. The authors argue that earnings volatility is a significant 

indicator of how stable or unstable a company’s financial performance may be in the 

future. Their study underscores that firms with more stable earnings, which are 

characterized by low volatility, tend to exhibit higher earnings persistence. This means 

that the earnings reported by these firms today are more likely to be reflective of their 

future performance, providing a reliable indicator of what to expect moving forward. In 

contrast, companies with high earnings volatility experience substantial reversals in 

earnings, leading to much lower predictability of future earnings over time. This inverse 

relationship is particularly important for investors and analysts, as the ability to predict 

future earnings is fundamental to making informed investment decisions and forecasting 

a company's long-term financial health. 

Dichev and Tang explore the factors behind the negative relationship between earnings 

volatility and earnings predictability. They suggest that volatility in earnings can arise 

from multiple sources, including economic shocks that disrupt market conditions, as well 

as accounting issues such as poor matching between revenues and expenses, which leads 

to the increased uncertainty of earnings forecasts. For example, high volatility in earnings 

often reflects a firm's exposure to unpredictable market changes, such as shifts in demand, 

regulatory changes, or external events like economic recessions, which can cause erratic 

performance over time. These fluctuations make it more difficult for analysts and 

investors to rely on past performance as an accurate predictor of future profits. As a 

result, the forecasting errors associated with high volatility are often larger, and the 

reliability of earnings predictions decreases. Volatility, in this context, becomes not only 

an indicator of past financial performance but also a warning sign of the challenges a 

company may face in maintaining stability in the future.11 

 

Thus, earnings volatility is more than just a statistical measure, it serves as a critical 

indicator of a firm’s capacity to maintain steady financial performance, with far-reaching 

implications for its stability and the reliability of future earnings projections. High 

 
11 Dichev, I. D., & Tang, V. W. (2009). Earnings volatility and earnings predictability. Journal of 
Accounting and Economics, 84(1), 215-246. 
https://www.sciencedirect.com/science/article/pii/S0165410108000578?via%3Dihub 

https://www.sciencedirect.com/science/article/pii/S0165410108000578?via%3Dihub
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volatility can reflect underlying business risks, poor accounting practices, or financial 

mismanagement, all of which can signal potential instability for stakeholders. 

 

 

1.4. The link between financial leverage and earnings volatility 

 

Financial leverage has a significant impact on the stability and predictability of a 

company's earnings. The relationship between financial leverage and earnings volatility 

has been explored in various sectors. Generally, financial leverage amplifies the 

fluctuations in a company’s earnings, leading to higher earnings volatility.  

 

In the research by Boll, Müller, and Sidki (2022), the authors investigate the relationship 

between earnings volatility and earnings management among municipal enterprises in 

Germany, focusing on how financial leverage impacts the extent of earnings management 

in these firms. The study shows that firms with higher leverage ratios are more likely to 

engage in earnings management strategies, especially in the face of volatile earnings. The 

researchers suggest that leverage amplifies the challenges of maintaining consistent 

financial performance, as firms with large debt obligations face increased pressure to 

meet their financial commitments. This pressure becomes particularly acute when 

earnings are volatile, as firms may struggle to generate predictable cash flows to meet 

debt service requirements, potentially leading to earnings smoothing through strategic 

accounting decisions. The authors also emphasize that financial leverage not only 

magnifies earnings volatility but also heightens the agency costs between managers and 

stakeholders. The agency theory suggests that managers may use earnings management 

to align the financial statements with their interests, such as avoiding penalties for missed 

financial targets or maintaining their reputation within the firm or in the market. This 

dynamic is especially strong in publicly owned enterprises like the municipal firms 

studied, where political and social expectations may further influence management’s 

incentives to smooth earnings, often to align with broader political goals or to avoid 
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political backlash from poor financial results. The study reveals that while debt financing 

can be a useful tool for leveraging a firm's capacity for growth, it also brings substantial 

risks, particularly in firms with volatile earnings. The higher the debt, the more exposed 

the firm becomes to market fluctuations, as the obligation to repay creditors remains 

fixed, regardless of the firm’s performance. Consequently, firms with high debt levels are 

not only more likely to experience earnings volatility but also to engage in earnings 

management strategies to mitigate the financial pressure and avoid the appearance of 

financial instability. Boll, Müller, and Sidki conclude that firms with a high leverage ratio 

are more likely to face increased earnings volatility, which directly influences their 

financial reporting behavior.12  

 

Additionally, Ujah and Brusa (2014) examine the impact of financial leverage and cash 

flow volatility on earnings management across multiple industries. The authors explore 

data from 489 firms between 1990 and 2009, investigating how financial leverage and 

cash flow volatility contribute to the degree of earnings management. The results reveal 

that firms with higher financial leverage tend to exhibit increased earnings volatility, 

which leads them to engage more actively in earnings management. The research 

highlights that firms with significant debt obligations face immense pressure to meet 

interest payments, regardless of their earnings performance. This creates a scenario 

where firms may resort to earnings management techniques to smooth out earnings 

fluctuations and present a more stable financial picture to stakeholders, such as creditors 

and investors. Financial leverage, which often stabilizes cash flow in the short term, 

ultimately amplifies the firm’s exposure to financial risk, especially during periods of 

revenue shortfalls or operational cost fluctuations. As a result, firms with higher leverage 

are more likely to engage in earnings management as a strategy to avoid missing financial 

targets, maintain access to capital, and comply with debt covenants. This study shows that 

while leverage can provide essential capital for business growth, it also magnifies 

earnings volatility because any deviation in revenue or operational costs directly impacts 

the ability of firms to meet their fixed debt obligations. The more volatile the earnings, the 

 
12 Boll, D., Müller, H., & Sidki, M. (2022). Determining the drivers of earnings management among 
municipal enterprises: Evidence from Germany. Public Money & Management, 42(7), 507–515. 
https://www.tandfonline.com/doi/full/10.1080/09540962.2022.2076515 

https://www.tandfonline.com/doi/full/10.1080/09540962.2022.2076515
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greater the tendency for firms to manipulate earnings through operational adjustments, 

such as deferring expenses or accelerating revenue recognition, to meet debt servicing 

requirements. This use of earnings management serves as a short-term solution to the 

challenges posed by earnings volatility but may distort the true financial health of the 

company. Furthermore, Ujah and Brusa highlight the broader implications of these 

findings for corporate governance. They suggest that while earnings management can 

help firms navigate periods of earnings instability, it also raises concerns regarding the 

integrity of financial reporting. Excessive reliance on earnings management techniques 

can undermine investor confidence, particularly if the practices employed to smooth 

earnings become too aggressive or mislead external stakeholders. This reinforces the 

need for firms to strike a balance between leveraging debt for growth opportunities and 

maintaining transparent, honest financial reporting practices.13 

 

Moreover, in the study conducted by Ahmed (2023), the author explores the link between 

financial leverage and real earnings management, with a specific focus on how earnings 

volatility impacts this relationship. Using a sample of non-financial firms listed on the 

Pakistan Stock Exchange between 2004 and 2018, the study delves into the dynamics of 

how high leverage levels influence managerial decisions to engage in earnings 

management, particularly in the context of earnings volatility. The research highlights 

that firms with higher leverage are more likely to resort to real earning management 

strategies as a way of stabilizing their financial performance and ensuring they meet the 

financial expectations of investors and creditors. The study's key finding is that as firms 

face increased earnings volatility, their managers are under greater pressure to smooth 

earnings to avoid missing financial targets, such as debt covenants or analyst 

 
13 Ujah, N. U., & Brusa, J. (2014). Earnings management, financial leverage, and cash flow volatility: 
An analysis by industry. Journal of Business and Economics,, 14(1), 45-65. 
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-
libre.pdf?1710072976=&response-content-
disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires
=1763074957&Signature=E-B--
AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-
7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-
Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKs
a5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-
YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7X
Nchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA 

https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/112278113/201461443054658-libre.pdf?1710072976=&response-content-disposition=inline%3B+filename%3DEarnings_Management_Financial_Leverage_a.pdf&Expires=1763074957&Signature=E-B--AbijIV3aKUfmQrvwDfwQworRPBzfnsQE6Go0tsUvV5v5viQzJ1ed528ZPBp~eGR7IOu1BS-7YfHsZU-urY9v576mJz2KL1BXsBFjfRdrXk-fFKOI-Lj6~HI~b146c90ML54G5DozZvPbBLu1WlXPQ~vFx1xzIyzIX0zLSEgazpxToofq4nDDP0haFRfKsa5NYu7lCu-AXaMf3YuWDOKS8D0JU6TuF4S44qerQ3LDhb-FZFEa95JllW7WEmg5F-YYdYHQ4oKAg~AokhOIXvZXAB84IbKCU0ouka4g2imwwsqFaS8To52JZ~9YGO2ejP~3XL0mg7XNchaif-1Fw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
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expectations. This pressure leads managers to make operational decisions that deviate 

from standard business practices. Ahmed argues that while financial leverage can offer 

short-term benefits, such as tax savings and financial flexibility, it also increases the 

likelihood of earnings volatility in the long run. As firms with high leverage struggle to 

meet their debt obligations, they may manipulate real activities, such as discretionary 

expenditures or production costs, to present a more favorable financial picture. This 

behavior, though legal under generally accepted accounting principles, introduces a risk 

of misrepresentation, ultimately eroding the reliability of financial reports and misleading 

stakeholders.14 

 

On the other hand, many researchers studied the opposite relationship analyzed before, 

so the impact of earnings volatility on financial leverage. For example, the study 

conducted by Mabandla and Marozva (2024) examines this correlation within the 

banking sector in South Africa. The research analyzes data from South African banks 

between 2012 and 2021, aiming to understand how fluctuations in earnings impact the 

capital structure of banks. One of the key findings of the study is that there is a negative 

relationship between earnings volatility and leverage in the banking sector. Specifically, 

the research shows that as earnings volatility increases, banks tend to reduce their 

leverage ratios. This occurs because high earnings volatility increases the financial risk 

faced by banks, making it more difficult for them to meet their debt obligations, especially 

during times of financial uncertainty. The study highlights that financial institutions, 

particularly those operating in oligopolistic markets like the South African banking sector, 

often adopt a conservative approach to leverage when confronted with higher earnings 

uncertainty. In such markets, a small number of dominant banks hold significant market 

 
14 Ahmed, B. (2023). The influence of earnings volatility on the association among leverage and 
real earnings management. International Journal of Management Research and Emerging 
Sciences. https://d1wqtxts1xzle7.cloudfront.net/109222982/6._Bilal_Ahmed_516_pp_85_101_-
libre.pdf?1702969447=&response-content-
disposition=inline%3B+filename%3DThe_Influence_of_Earnings_Volatility_on.pdf&Expires=176
3074969&Signature=g80elqbYEalFNKer6fJPnVKhg3kIbQ1x246loaJ3JoaY0Q2yWMK7b5hsIYx4k
4Uk8b4KivZJtfIAksm-
EDGbBr2ccg1YSDJbUk2fkZLb6DGq0bB2TxQW96ZRJVTZB5XhJl7J1cjw4O7oQIEizmOUrWApw0Z
Z~IdttLrtkBADph6L6xMuP3wUYM-
b9BftB9wIh8U1LlJIornqEhJbNTyBt5VubM225KZ9W68LU0AJAAiAQztw2Z3uqqcBdWcgA26jniQ
mnUj3~NYpooT~-y1n4MPCTDrGNAr7-UxKHK6Bk~A8SKeci3a0fRif~9idGkLa-C4qh-
3~BNIfBfezfvENTw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA 

https://d1wqtxts1xzle7.cloudfront.net/109222982/6._Bilal_Ahmed_516_pp_85_101_-libre.pdf?1702969447=&response-content-disposition=inline%3B+filename%3DThe_Influence_of_Earnings_Volatility_on.pdf&Expires=1763074969&Signature=g80elqbYEalFNKer6fJPnVKhg3kIbQ1x246loaJ3JoaY0Q2yWMK7b5hsIYx4k4Uk8b4KivZJtfIAksm-EDGbBr2ccg1YSDJbUk2fkZLb6DGq0bB2TxQW96ZRJVTZB5XhJl7J1cjw4O7oQIEizmOUrWApw0ZZ~IdttLrtkBADph6L6xMuP3wUYM-b9BftB9wIh8U1LlJIornqEhJbNTyBt5VubM225KZ9W68LU0AJAAiAQztw2Z3uqqcBdWcgA26jniQmnUj3~NYpooT~-y1n4MPCTDrGNAr7-UxKHK6Bk~A8SKeci3a0fRif~9idGkLa-C4qh-3~BNIfBfezfvENTw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/109222982/6._Bilal_Ahmed_516_pp_85_101_-libre.pdf?1702969447=&response-content-disposition=inline%3B+filename%3DThe_Influence_of_Earnings_Volatility_on.pdf&Expires=1763074969&Signature=g80elqbYEalFNKer6fJPnVKhg3kIbQ1x246loaJ3JoaY0Q2yWMK7b5hsIYx4k4Uk8b4KivZJtfIAksm-EDGbBr2ccg1YSDJbUk2fkZLb6DGq0bB2TxQW96ZRJVTZB5XhJl7J1cjw4O7oQIEizmOUrWApw0ZZ~IdttLrtkBADph6L6xMuP3wUYM-b9BftB9wIh8U1LlJIornqEhJbNTyBt5VubM225KZ9W68LU0AJAAiAQztw2Z3uqqcBdWcgA26jniQmnUj3~NYpooT~-y1n4MPCTDrGNAr7-UxKHK6Bk~A8SKeci3a0fRif~9idGkLa-C4qh-3~BNIfBfezfvENTw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
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power, which means they are more cautious in their financial strategies to maintain 

stability and avoid exacerbating risk. The findings indicate that when banks experience 

volatile earnings, they are less likely to increase their reliance on debt, preferring instead 

to seek internal financing or lower levels of debt to safeguard against potential financial 

distress. The negative relationship between earnings volatility and leverage underscores 

a key finding in corporate finance: that debt increases a firm’s exposure to risk, 

particularly when earnings are unstable. During periods of high earnings volatility, banks 

with higher leverage face the compounded risk of not being able to meet fixed debt 

obligations. This could lead to increased financial distress, which is why banks in volatile 

environments prefer to lower their leverage ratios. Moreover, the study suggests that 

leveraging debt during periods of earnings volatility can significantly heighten the risk of 

default, as higher leverage amplifies the adverse effects of fluctuating earnings on a bank’s 

ability to pay its obligations.15 

 

The article by Putri (2024) also examines the relationship between earnings volatility and 

financial leverage, focusing on the Indonesian consumer goods industry. The analysis 

draws on data from 39 companies listed on the Indonesia Stock Exchange, specifically 

focusing on how the volatility of earnings affects the capital structure decisions of these 

firms. The key finding of the research is that there is a negative relationship between 

earnings volatility and leverage ratios, meaning that firms with higher earnings volatility 

tend to maintain lower levels of debt in their capital structure. The rationale behind this 

negative correlation is tied to the challenges that earnings volatility poses in managing 

debt. When earnings are highly volatile, companies face greater difficulty in predicting 

their future cash flows, which makes it more challenging to meet fixed debt obligations, 

such as interest payments and loan repayments. This heightened financial risk increases 

the likelihood of default, especially during periods of low profitability or financial 

instability. As a result, firms in the consumer goods sector tend to favor internal financing 

or opt for lower levels of debt, as they seek to reduce exposure to these risks and maintain 

 
15 Mabandla, N., & Marozva, G. (2024). The effect of earnings volatility on capital structure: A case 
of oligopolistic banking sector. Global Business Review. 
https://www.researchgate.net/publication/387434497_The_Effect_of_Earnings_Volatility_on_C
apital_Structure_A_Case_of_Oligopolistic_Banking_Sector 

https://www.researchgate.net/publication/387434497_The_Effect_of_Earnings_Volatility_on_Capital_Structure_A_Case_of_Oligopolistic_Banking_Sector
https://www.researchgate.net/publication/387434497_The_Effect_of_Earnings_Volatility_on_Capital_Structure_A_Case_of_Oligopolistic_Banking_Sector
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greater financial flexibility. This conservative approach to leverage is particularly evident 

in industries that experience significant market fluctuations, where the volatility of 

earnings can be a serious concern for both creditors and shareholders. Putri’s study also 

reveals that companies with more stable earnings are better positioned to secure external 

financing, as creditors are more willing to lend to firms with predictable and stable cash 

flows. Conversely, firms experiencing significant earnings volatility may struggle to access 

external financing at favorable terms, leading them to rely more heavily on internal 

resources, such as retained earnings or equity financing. This dynamic underscores the 

importance of earnings stability in influencing capital structure decisions and highlights 

how volatile earnings can constrain a company’s ability to expand its debt capacity. 

Additionally, the research points to the strategic decisions firms make in response to 

earnings volatility. While debt can provide financial flexibility and support growth 

initiatives, the potential for increased financial distress during periods of earnings 

volatility discourages firms from taking on excessive debt. Instead, they may prioritize 

maintaining a strong balance sheet with a lower debt ratio, ensuring they have the 

financial resilience to weather economic downturns or market disruptions. This decision-

making process is particularly relevant in the consumer goods sector, where firms face 

fluctuating demand, price sensitivity, and supply chain disruptions, all of which contribute 

to earnings instability.16 

 

The studies collectively show that the relationship between financial leverage and 

earnings volatility reveals two key dynamics. Most studies suggest that higher financial 

leverage amplifies earnings volatility, as firms with greater leverage face increased 

pressure to meet debt obligations, often resorting to earnings management to stabilize 

their financial performance. For example, Boll, Müller, and Sidki (2022), Ujah and Brusa 

(2014), and Ahmed (2023) all demonstrate that firms with high leverage tend to 

experience more earnings volatility and engage in strategic accounting to manage it. 

Conversely, other research that explored the opposite relationship, such as those by 

 
16 Putri, R. L. (2024). Analysis of the effect of asset structure, earnings volatility, and financial 
flexibility on capital structure in consumer goods industry sector companies on the Indonesia 
stock exchange. Journal of Management & Research. 
https://www.emerald.com/lbsjmr/article/22/1/25/1212956/Analysis-of-the-effect-of-assets-
structure-earning 

https://www.emerald.com/lbsjmr/article/22/1/25/1212956/Analysis-of-the-effect-of-assets-structure-earning
https://www.emerald.com/lbsjmr/article/22/1/25/1212956/Analysis-of-the-effect-of-assets-structure-earning
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Mabandla and Marozva (2024) and Putri (2024), show that higher earnings volatility 

leads firms to reduce their leverage to avoid financial distress, particularly in sectors with 

unstable earnings. These contrasting findings highlight the complex relationship between 

leverage and earnings volatility, suggesting that while leverage can drive growth, it also 

increases vulnerability to market fluctuations, prompting firms to adjust their debt levels 

depending on their earnings stability. 

 

 

1.5. Institutional and cultural differences in financial structure across macro-

regions 

 

Institutional and cultural factors play a pivotal role in shaping corporate capital structures 

across different macro-regions. These factors encompass a variety of legal, financial, and 

social components that impact how firms decide on their mix of debt and equity financing. 

The interplay between a country’s legal framework, regulatory environment, and its 

cultural values significantly influences the decisions that firms make regarding their 

capital structure, with some regions more inclined to use debt financing than others due 

to these differences. 

 

Research indicates that country-specific institutional characteristics significantly affect 

the capital structure decisions of firms. For instance, in the article by Gungoraydinoglu 

and Öztekin (2011), it is evident that institutional characteristics significantly influence 

the capital structure decisions of firms across different countries. The authors argue that 

country-specific factors such as bankruptcy laws, creditor rights, and tax systems have a 

substantial effect on a firm's use of debt financing, shaping leverage choices. For example, 

in countries with strong creditor rights and efficient bankruptcy systems, firms are more 

inclined to use debt due to the relatively lower costs of financial distress. The efficiency of 

bankruptcy processes reduces the financial and legal complexities faced by firms in 

default situations, making debt a more attractive option compared to equity financing. 
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This dynamic is particularly pronounced in countries with robust legal frameworks, 

where creditors have the necessary legal rights and enforcement mechanisms to recover 

their funds, which in turn reduces the ex-ante costs of borrowing. As a result, firms 

operating in such environments are more likely to leverage debt, taking advantage of the 

tax shield benefits associated with interest payments on debt. The lower cost of 

bankruptcy and financial distress in these institutional environments facilitates higher 

leverage ratios and allows firms to capitalize on the benefits of debt financing, such as 

increased financial flexibility and improved profitability. Conversely, in countries where 

the legal and institutional frameworks are weaker, firms are less inclined to take on debt. 

In these settings, inefficient bankruptcy procedures, weaker creditor protection, and 

inadequate enforcement of creditor rights increase the risks associated with debt 

financing. The cost of financial distress in such countries is higher, leading firms to opt for 

equity financing instead of debt to avoid the significant risks associated with default and 

the potential for lengthy and costly bankruptcy proceedings. In these cases, firms are 

likely to seek equity financing as a safer and less risky alternative to debt. This is 

particularly true in emerging markets, where institutional weaknesses, such as 

underdeveloped financial systems, lack of transparency, and political instability, raise the 

costs of debt and increase uncertainty for creditors. As a result, firms in these regions 

might prioritize raising capital through equity, as it allows them to maintain greater 

control over their financial stability while minimizing the risk of default and bankruptcy. 

The study also emphasizes how institutional arrangements can act as substitute 

mechanisms for firm-level factors like liquidity, profitability, and size. In countries where 

institutional quality is high, the importance of firm-specific factors in determining 

leverage decreases because institutional factors such as strong creditor rights and tax 

benefits play a more significant role. In contrast, in countries with weaker institutions, 

firm-specific factors become more prominent as firms are forced to rely on their internal 

characteristics and capabilities to manage capital structure decisions. This highlights the 

importance of understanding the interaction between firm-level characteristics and the 

institutional environment in which the firm operates.17 

 
17 Gungoraydinoglu, A., & Öztekin, Ö. (2011). Firm- and country-level determinants of corporate 
leverage: Some new international evidence. Journal of Corporate Finance, 17(5), 1077-1099. 
https://www.sciencedirect.com/science/article/pii/S0929119911000964 

https://www.sciencedirect.com/science/article/pii/S0929119911000964
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Moreover, also de Jong et al. (2008) in their study provide compelling evidence regarding 

the significant influence of country-specific institutional factors on the capital structure 

decisions of firms across 42 countries. Their analysis reveals that even within countries 

that share similar legal systems, the development of local bond markets, the efficiency of 

legal systems, and the level of creditor rights protection vary significantly, and these 

variations directly affect firms' choices between debt and equity financing. One of the key 

findings of the study is that in countries with well-developed bond markets, firms are 

more inclined to use debt as a primary source of financing. The availability of a liquid and 

efficient bond market provides firms with greater access to capital at lower costs, as 

competition among creditors helps reduce borrowing costs. This environment 

encourages firms to rely more on debt financing, as it provides the flexibility needed to 

finance expansion and take advantage of new growth opportunities. Stronger creditor 

protection further enhances this tendency, as firms feel more secure about borrowing in 

countries where legal frameworks ensure that creditors can effectively enforce their 

claims in case of default. In contrast, in countries with weaker protection for creditors or 

less efficient bankruptcy systems, firms tend to avoid debt financing and prefer equity 

financing instead. In these environments, the higher risks associated with debt, due to the 

possibility of unfavorable legal outcomes or prolonged bankruptcy proceedings, 

discourage firms from taking on excessive financial obligations. The study highlights that 

weaker creditor rights increase the perceived cost of borrowing, making firms more likely 

to opt for equity to minimize the risk of financial distress and default.  

Moreover, the study emphasizes the role of economic development in shaping leverage 

choices. In countries with higher GDP growth rates, firms are generally more willing to 

take on debt, as they expect higher future profits and better cash flow stability. In contrast, 

countries with lower economic growth or economic instability discourage debt usage, as 

firms in these environments are more cautious about over-leveraging and the risks that 

come with it. The study's findings underscore the direct impact of macroeconomic 

conditions on the financing decisions of firms.  

Another insight from the research is that the influence of firm-specific factors, such as 

asset tangibility, firm size, and profitability, is moderated by the country-specific 
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institutional environment. For example, in countries with well-developed bond markets 

and strong creditor protections, the impact of asset tangibility as collateral is diminished, 

as firms can more easily access capital without relying heavily on tangible assets to secure 

loans. On the other hand, in countries with less developed financial markets, the role of 

asset tangibility in securing debt becomes more important, as firms have fewer financing 

alternatives available to them.  

The study also highlights the indirect impact of country-specific variables on the 

relationship between firm-specific factors and capital structure. For instance, better legal 

enforcement in a country not only directly encourages firms to take on more debt but also 

indirectly affects how firm-specific determinants, like profitability or liquidity, influence 

leverage. The study argues that in countries with strong legal systems, the risk of 

bankruptcy and the consequences of default are less significant, which reduces the 

importance of firm-specific factors like profitability in determining leverage.18 

 

National culture also plays a significant role in shaping corporate capital structure 

decisions, adding a layer of complexity beyond purely institutional factors. In their study, 

Chui, Lloyd, and Kwok (2002) emphasize the influence of cultural values on corporate 

financing decisions, pointing out that national cultural characteristics, such as 

individualism versus collectivism, affect how firms approach risk and financing.  

According to their findings, countries with a high degree of individualism tend to see firms 

that are more willing to assume risk and take on debt. This inclination stems from a 

cultural emphasis on self-reliance and individual decision-making. In individualistic 

societies, personal responsibility and success are highly valued, and these cultural traits 

extend to how firms perceive the use of debt, often seeing it as an opportunity for growth 

and leverage. Conversely, in collectivist cultures, where the emphasis is on group stability, 

firms are generally more conservative in their financing decisions. The cultural 

preference for social cohesion and risk aversion leads companies in such regions to favor 

equity financing over debt. This is because the societal norm of ensuring harmony and 

 
18 de Jong, A., Kabir, R., & Nguyen, T. T. (2008). Capital structure around the world: The roles of 
firm- and country-specific determinants. Journal of Banking & Finance, 32(3), 595-610. 
https://www.sciencedirect.com/science/article/pii/S0378426608000113 

https://www.sciencedirect.com/science/article/pii/S0378426608000113
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avoiding high financial risks discourages firms from adopting capital structures that could 

expose them to the risks associated with debt obligations. The collectivist orientation 

prioritizes the well-being of the group over individual financial gains, leading companies 

to minimize reliance on debt, which is perceived as a potential disruptor of group stability.  

Additionally, Hofstede’s cultural dimensions of uncertainty avoidance and long-term 

versus short-term orientation (2001) also play a pivotal role in shaping debt financing 

decisions. Cultures with high uncertainty avoidance (where the society has a strong 

preference for predictability, structure, and order) tend to favor debt financing, 

particularly short-term debt. In such cultures, firms seek stability and predictability in 

their financial obligations. The fixed nature of debt payments, such as interest and 

principal repayments, offers a sense of stability and control, making it an attractive option 

despite the risks of financial distress. In contrast, cultures that emphasize long-term 

orientation focus more on sustainable growth and resilience over time. Firms in these 

cultures are more likely to engage in financing that minimizes short-term pressures, such 

as equity financing, rather than relying heavily on debt. These cultural dimensions have 

profound implications for capital structure decisions. For example, in cultures with high 

uncertainty avoidance, firms tend to take on more debt, particularly short-term debt, to 

meet their immediate financing needs. This is often due to a desire for stability and the 

predictability that debt can provide, even though this comes with the risk of default in 

periods of earnings volatility. On the other hand, in cultures with low uncertainty 

avoidance, firms may be more cautious about the potential risks associated with debt and 

may lean towards equity financing, which provides more flexibility and less exposure to 

financial risk.  

Furthermore, masculinity versus femininity, another of Hofstede’s dimensions, can 

influence whether firms are inclined to take risks in their financing choices. In masculine 

cultures, where success, achievement, and ambition are prioritized, firms may be more 

likely to engage in aggressive financing strategies, including higher levels of debt, to 

achieve rapid growth and competitive advantage. In contrast, feminine cultures, which 

emphasize quality of life, cooperation, and care for others, tend to prefer more 
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conservative financial strategies, avoiding debt and prioritizing long-term sustainability 

and stability.19 

 

The articles reviewed offer valuable insights into how cultural and institutional factors 

shape corporate financing choices. 

Gungoraydinoglu and Öztekin (2011) emphasize that in countries with strong legal 

frameworks and creditor protections, firms are more likely to use debt financing due to 

lower costs of financial distress. In contrast, in regions with weaker institutional 

frameworks, firms are more inclined to use equity to avoid the risks of default. Based on 

this, firms in regions with strong legal systems, such as North America and Western 

Europe, are likely to rely more on debt financing, while firms in emerging markets will 

lean towards equity. 

De Jong et al. (2008) further highlight that well-developed bond markets and stronger 

creditor protections promote debt financing, as firms can access capital at lower costs. 

This study suggests that in countries with robust financial markets, such as the U.S. and 

the U.K., firms will have a higher tendency to use debt. On the other hand, in countries 

with less developed financial markets, firms may prefer equity financing. Similar patterns 

are expected where economic development directly influences leverage decisions. 

Cultural factors, discussed by Chui, Lloyd, and Kwok (2002), show that in individualistic 

cultures, firms are more willing to assume risk and take on debt, while in collectivist 

cultures, firms prefer equity financing due to a cultural preference for stability. Hofstede’s 

(2001) findings on uncertainty avoidance and masculine versus feminine cultures also 

support this, with high uncertainty avoidance and masculine cultures favoring debt for its 

predictability. It is expected that in individualistic cultures, such as those in the U.S. and 

Western Europe, firms will be more inclined to use debt, while in collectivist cultures, 

such as parts of Asia, firms will prefer equity. Moreover, it is likely that in societies 

 
19 Chui, A. C. W., Lloyd, A. E., & Kwok, C. K. (2002). The determination of capital structure: Is 
national culture a missing piece to the puzzle? Journal of International Business Studies, 33(1), 
133-156. 
https://www.researchgate.net/publication/5222987_The_Determination_of_Capital_Structure_I
s_National_Culture_A_Missing_Piece_to_the_Puzzle 

https://www.researchgate.net/publication/5222987_The_Determination_of_Capital_Structure_Is_National_Culture_A_Missing_Piece_to_the_Puzzle
https://www.researchgate.net/publication/5222987_The_Determination_of_Capital_Structure_Is_National_Culture_A_Missing_Piece_to_the_Puzzle
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characterized by high uncertainty avoidance and a strong emphasis on masculinity, 

financial leverage will be higher compared to other cultures. 

In summary, institutional factors such as legal frameworks, creditor protections, and 

financial market development are expected to significantly impact the use of debt across 

different regions. Additionally, cultural dimensions like individualism versus collectivism 

and uncertainty avoidance will further influence whether firms choose debt or equity 

financing. These expectations align with the findings from the literature and provide a 

foundation for understanding regional differences in capital structure decisions. 
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2. RESEARCH GAP AND HYPOTHESES DEVELOPMENT 

 

2.1. Literature gap and contribution 

 

The existing literature on financial leverage has made substantial contributions to 

understanding the determinants of capital structure, particularly at the firm and country 

levels. Numerous studies have examined how institutional and cultural factors influence 

firms' capital structure choices, revealing that both legal frameworks and cultural values 

play a critical role in shaping financing decisions.  

Additionally, research has shown that earnings volatility is a key dimension of earnings 

quality and financial stability, with firms facing high volatility typically encountering 

greater risks in their financial performance. Several studies have explored the link 

between earnings volatility and capital structure, with some focusing on how volatility 

affects leverage decisions, while others studied leverage as a driver of earnings volatility. 

However, these studies are generally limited to specific industries or countries, and their 

results remain mixed. 

Despite these valuable insights, a notable gap in the literature remains: no large-scale, 

cross-regional empirical study has explicitly analyzed financial leverage as a driver of 

earnings volatility across firms in different macro-regions. Previous research has 

primarily focused on the impact of earnings volatility on leverage rather than exploring 

the reverse relationship, that is, how financial leverage influences earnings volatility 

across diverse institutional and cultural environments. Furthermore, while there is some 

evidence regarding the link between capital structure and earnings stability within single 

countries or specific sectors, cross-regional comparisons that account for differences in 

institutional frameworks and cultural values have been largely overlooked. 

The value added of this thesis therefore lies in its broad comparative perspective. Instead 

of focusing on a single national market, one specific industry or a limited geographical 

context, this study considers firms operating across several geographical areas. This 

allows the analysis to observe whether the leverage-volatility relationship is consistent 

across regions or whether it changes when firms operate in different institutional, cultural 
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and financial environments. In this sense, the cross-regional structure of the analysis 

represents an important contribution, because it extends the discussion on financial 

leverage and earnings volatility beyond country-specific or sector-specific evidence. 

This study aims to fill this gap by providing a comprehensive, cross-regional analysis of 

how financial leverage is associated with earnings volatility across firms operating in 

different macro-regions. By examining the relationship between leverage and earnings 

stability and testing whether this relationship varies across geographical areas with 

distinct institutional and cultural settings, this research contributes to the understanding 

of financial risk and corporate performance in a global context.  

 

 

2.2. Research question 

 

The empirical analysis of this thesis is developed around the relationship between 

corporate capital structure and financial stability. In particular, the study focuses on 

financial leverage as a key financing decision that may influence the stability of corporate 

earnings over time. Since leverage reflects the extent to which firms rely on debt 

financing, it represents an important indicator of financial risk. Debt can provide firms 

with additional resources and may support growth, investment and value creation; 

however, it also introduces fixed financial obligations that firms must meet regardless of 

their operating performance. For this reason, a higher reliance on debt may affect the 

stability of earnings and increase the firm’s exposure to fluctuations in profitability. 

 

At the same time, the effect of financial leverage on earnings volatility may not be identical 

for all firms. Firms differ in terms of size, profitability, growth opportunities, industry 

characteristics and access to financial markets. These firm-specific characteristics may 

influence both the level of leverage adopted and the degree of volatility experienced. 

Moreover, companies operate in different geographical, institutional, cultural and 

economic contexts, which may affect their approach to debt financing and financial risk 
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management. A given level of leverage may therefore have different implications 

depending on the continent or geographical area in which a firm operates. 

 

Starting from this perspective, the research question addressed in this thesis is whether 

financial leverage is associated with corporate earnings volatility and whether this 

relationship differs across geographical areas. More specifically, the analysis investigates 

how firms’ indebtedness policies are related to earnings stability and whether the 

leverage-volatility relationship changes across the selected geographical areas. The 

objective is therefore not only to examine whether leverage is associated with corporate 

earnings volatility, but also to understand whether this relationship reflects different 

regional approaches to financial risk. 

 

Earnings volatility is considered as the main indicator of corporate financial stability. In 

this thesis, it is measured using both ROA volatility and ROE volatility. This distinction is 

important because the two measures capture different dimensions of firm performance. 

ROA volatility reflects fluctuations in profitability from an asset-based perspective, as it 

considers how stable the firm’s returns are in relation to its total assets. ROE volatility, 

instead, reflects fluctuations from an equity-based perspective, as it captures the stability 

of returns generated for shareholders. Since financial leverage directly affects the 

relationship between debt and equity, its impact may differ depending on whether 

volatility is measured through ROA or ROE. For this reason, the analysis uses both 

measures in order to verify whether the results remain consistent across different 

definitions of earnings volatility or whether leverage affects asset-based and equity-based 

volatility differently. 

 

The research question is therefore based on three main themes: financial leverage, 

earnings volatility and geographical differences. Financial leverage represents the 

independent variable of interest, as the analysis aims to understand whether firms with 

higher levels of debt experience different levels of earnings volatility. Earnings volatility 

represents the dependent variable, as it measures the degree of instability in corporate 
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performance over time. Geographical area represents both a comparative dimension and 

a possible moderating factor, since the study examines whether firms located in different 

regions show different leverage and volatility patterns and whether the relationship 

between leverage and volatility changes across areas. 

 

To answer this research question, the empirical analysis follows a gradual structure.  

First, the study observes the sample of firms selected operating across the chosen 

geographical areas and uses descriptive statistics to provide an overview of the dataset. 

This step allows the analysis to identify the general characteristics of the firms included 

in the sample and to observe preliminary differences in leverage, profitability, size and 

volatility across regions. Descriptive statistics provide an initial picture of how firms 

differ across geographical areas. 

 

Second, the study applies an analysis of variance, or ANOVA, to test whether the average 

levels of financial leverage and earnings volatility differ significantly across geographical 

areas. In this part of the analysis the focus is placed on leverage measures, ROA volatility 

and ROE volatility. The purpose of ANOVA is to understand whether there are statistically 

significant average differences between regions. This step answers the question of 

whether firms located in different areas present different levels of indebtedness and 

earnings stability before considering the direct relationship between leverage and 

volatility. 

 

Third, the study uses OLS regression models with a moderator analysis. In this part of the 

study, earnings volatility is treated as the dependent variable, while financial leverage is 

the main independent variable. The regression analysis estimates how earnings volatility 

changes when financial leverage varies, while keeping other firm-specific factors 

constant. This allows the study to examine whether leverage explains earnings volatility 

beyond the influence of other relevant corporate characteristics. 
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The moderator analysis addresses the geographical component of the research question. 

By including the interaction between financial leverage and geographical area, the model 

tests whether the effect of leverage on earnings volatility changes across geographical 

areas. The analysis investigates whether the slope of the relationship between leverage 

and volatility is the same across all areas or whether it differs depending on the region in 

which firms operate.  

 

Overall, the research question combines a comparative and an explanatory perspective. 

The comparative perspective asks whether firms across geographical areas differ in terms 

of leverage and earnings volatility. The explanatory perspective asks whether financial 

leverage affects earnings volatility and whether this relationship changes across 

geographical areas. By combining these approaches, the study aims to provide a more 

complete understanding of the relationship between indebtedness policies and corporate 

financial stability in a cross-regional context. 

 

 

2.3. Hypotheses development 

 

The hypotheses of this study are developed from the theoretical framework discussed in 

the literature review and reflect the empirical structure adopted in the analysis. As 

highlighted in previous research, financial leverage is a central component of corporate 

capital structure and may influence firms’ exposure to financial risk. Debt financing can 

provide important benefits. However, it also increases the level of fixed financial 

obligations that firms must meet regardless of their operating performance. When 

earnings fluctuate, highly leveraged firms may therefore face stronger pressure to meet 

interest payments and debt repayments, which may contribute to greater instability in 

corporate performance. For this reason, the literature provided by Boll et al. (2022), Ujah 

and Brusa (2014) and Ahmed (2023) often associates financial leverage with higher 

financial risk and with a potential increase in earnings volatility. 
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At the same time, the theoretical relationship between leverage and earnings volatility is 

not entirely unambiguous. From the perspective of financial distress and risk 

amplification, leverage is expected to increase volatility because debt magnifies the 

consequences of negative earnings shocks, as shown by Chen (2020), Adenugba (2016) 

and Arhinful and Radmehr (2023). However, other theoretical perspectives by Kumar 

(2007) and Graña-Álvarez et al. (2024) suggest that debt may also have a disciplinary role. 

By imposing regular payment obligations, leverage can reduce managerial discretion, 

limit inefficient investment decisions and force firms to manage resources more carefully. 

Under this view, debt may contribute to greater financial discipline and, in some cases, 

may be associated with lower volatility in operating performance. Therefore, the expected 

relationship between financial leverage and earnings volatility is theoretically relevant, 

but its direction may depend on how volatility is measured and on the context in which 

firms operate. 

 

The hypotheses are also grounded in the cross-geographical nature of the study. These 

assumptions are grounded in the findings of Gungoraydinoglu and Öztekin (2011), de 

Jong et al. (2008), Chui et al. (2002) and Hofstede (2001). The authors explain that firms 

do not operate in identical institutional, legal, cultural and financial environments. The 

literature on capital structure emphasizes that country-level and regional factors, such as 

creditor protection, bankruptcy laws, financial market development, legal enforcement 

and cultural attitudes toward risk, can influence firms’ financing decisions. For this 

reason, geographical area is expected to be relevant not only for describing the sample, 

but also for understanding potential differences in leverage and earnings volatility. These 

theoretical arguments suggest that firms located in different geographical areas are likely 

to present different financial profiles in terms of leverage, profitability, size and earnings 

stability.  

 

Starting from the literature reviewed and from the empirical structure of the thesis, five  

main hypotheses are formulated. 
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H1: Firms located in different geographical areas present different financial 

characteristics in terms of financial leverage and earnings volatility. 

The descriptive analysis is expected to show that firms across geographical areas are not 

homogeneous. Since the sample includes companies operating in different regions, it is 

reasonable to expect preliminary differences in capital structure and earnings volatility. 

These differences may emerge in the average values of financial leverage, in the 

dispersion of leverage ratios and in the volatility of ROA and ROE.  

 

H2: Average levels of financial leverage and earnings volatility differ significantly across 

geographical areas. 

Following this preliminary step, the analysis moves from simple observation to statistical 

testing through the analysis of variance. Based on the literature on institutional and 

cultural differences in corporate financing decisions, it is expected that the average level 

of financial leverage will differ across geographical areas. Firms operating in regions with 

different financial systems, legal protections and cultural attitudes toward debt are 

unlikely to adopt identical indebtedness policies. Therefore, the analysis assumes that 

geographical area may be associated with statistically significant differences in leverage. 

This expectation applies to both measures of financial leverage used in the study: debt-

to-assets and debt-to-equity. The use of both ratios allows the analysis to verify whether 

regional differences in leverage are observable from an asset-based perspective and from 

an equity-based perspective. 

The same reasoning applies to earnings volatility. If geographical areas differ in terms of 

institutional stability, financial market development, macroeconomic conditions and 

exposure to uncertainty, firms located in those areas may also differ in the stability of 

their earnings. Earnings volatility is closely related to corporate financial stability because 

it captures the extent to which firms’ performance fluctuates over time. Therefore, the 

thesis expects average levels of earnings volatility to differ across geographical areas. 

Considering both ROA and ROE measures is important because geographical differences 

may be more evident in one dimension of volatility than in the other. 
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H3: Financial leverage is significantly associated with earnings volatility after controlling 

for firm-specific characteristics. 

After testing whether average differences exist across areas, the empirical analysis 

examines whether financial leverage is associated with earnings volatility through OLS 

regression models. The underlying hypothesis is that leverage contributes to explaining 

corporate earnings volatility even after controlling for firm-specific characteristics. 

Volatility may be influenced by several factors other than leverage. Larger firms may have 

more stable operations and better access to financial resources, while more profitable 

firms may be more resilient to earnings fluctuations. Firms with greater growth 

opportunities may experience higher volatility because they are more exposed to 

investment risk and market expectations. Industry sector may also influence volatility, 

since firms operating in different sectors face different levels of operational risk, demand 

uncertainty and capital intensity. For this reason, the OLS models include size, 

profitability, growth opportunities and sector as control variables, allowing the analysis 

to isolate more clearly the relationship between financial leverage and earnings volatility. 

 

H4: The relationship between financial leverage and earnings volatility differs depending 

on whether earnings volatility is measured through ROA volatility or ROE volatility. 

In line with the theoretical discussion, the thesis does not assume that the effect of 

leverage on earnings volatility must necessarily be positive or negative in every 

specification. The literature suggests that leverage can amplify risk, but it may also impose 

financial discipline. Therefore, the main expectation is that financial leverage will be 

significantly associated with earnings volatility, while the direction of the relationship 

may depend on the specific measure of volatility considered. This distinction is 

particularly relevant because ROA volatility and ROE volatility capture different aspects 

of financial performance, as previously shown. Since leverage directly changes this 

relationship, its effect may be stronger or different when volatility is measured through 

ROE rather than ROA. 
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For this reason, the empirical analysis also expects the leverage-volatility relationship to 

vary depending on whether earnings volatility is measured through ROA volatility or ROE 

volatility. If leverage affects the stability of returns on assets and returns on equity 

differently, this would suggest that financial leverage has different implications 

depending on the financial perspective adopted. An asset-based perspective may capture 

the effect of leverage on the stability of the firm’s overall operating performance, while an 

equity-based perspective may capture the extent to which debt amplifies fluctuations in 

shareholder returns. This theoretical distinction justifies the use of robustness checks, 

where alternative combinations of leverage and volatility measures are tested in order to 

verify whether the results are stable or whether they depend on the specific variables 

used. 

 

H5: Geographical area moderates the relationship between financial leverage and 

earnings volatility. 

Finally, the thesis expects the relationship between financial leverage and earnings 

volatility to differ across geographical areas. This hypothesis is directly connected to the 

cross-regional nature of the research question. If firms operate in different institutional, 

legal, cultural and financial environments, the consequences of leverage may not be 

identical across regions. Therefore, geographical area may not only explain differences in 

average leverage and volatility levels, but may also influence the strength or direction of 

the relationship between the two variables. 

This final expectation is tested through the moderator analysis included in the OLS 

regression models. By interacting financial leverage with geographical area, the empirical 

model examines whether the slope of the relationship between leverage and earnings 

volatility changes from one region to another.  
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3. DATA AND METHODOLOGY 

 

3.1. Sample selection 

 

The empirical analysis is based on an original dataset constructed using firm-level 

financial data collected from Bloomberg. Bloomberg is a professional financial data 

platform widely used by financial institutions, analysts, companies and academic 

researchers to access financial market information, company data, news, analytics and 

historical financial indicators. The data used in this thesis were collected through the 

Bloomberg Terminal available at the Ca’ Foscari university Bloomberg Lab, which 

provided access to standardized financial information for listed companies across 

different geographical areas. This source allowed the collection of comparable accounting 

and market variables for a large number of firms operating in different regions.20 

 

Since the study investigates the relationship between financial leverage and earnings 

volatility from a geographical perspective, the dataset was initially constructed by 

collecting companies from the five broad continental groups: America, Asia, Africa, 

Europe and Oceania. For each of these areas, the objective was to extract up to 3.000 

companies from Bloomberg, following the order available at the time of data collection 

(November 2025). No additional screening criteria were applied at this stage, apart from 

the geographical classification and the availability of firms in Bloomberg. This approach 

was adopted in order to obtain a large and diversified initial sample and to allow 

subsequent comparisons across geographical areas. 

However, the number of available firms was not the same for all continental groups. While 

America, Asia and Europe reached the target of 3.000 firms, Africa and Oceania contained 

fewer available companies. More specifically, the initial dataset included 3.000 firms from 

America, 3.000 from Asia, 3.000 from Europe, 2.457 from Oceania and 1.101 from Africa, 

 
20 Bloomberg Professional Services. (n.d.). Bloomberg Terminal. Bloomberg. 
https://professional.bloomberg.com/products/bloomberg-terminal/#overview 

https://professional.bloomberg.com/products/bloomberg-terminal/#overview
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for a total raw sample of 12.558 firms. This means that the initial dataset was not perfectly 

balanced across geographical areas. Nevertheless, the sample remained sufficiently large 

and diversified to support a cross-regional empirical analysis.  

The lower number of firms for Africa and Oceania may reflect differences in data 

availability and Bloomberg coverage across regions. Since the dataset relies on companies 

for which Bloomberg provides standardized accounting and market information, the final 

number of firms depends on the availability of publicly covered companies and financial 

data for each geographical area. Therefore, the smaller sample size for Africa and Oceania 

may also be related to the lower number of listed or sufficiently covered firms available 

in Bloomberg for these regions during the data collection period. 

 

For each company, the dataset included a set of financial and accounting variables related 

to firm characteristics, capital structure, profitability, liquidity and market performance. 

The variables collected included identifying information, such as company name, ticker, 

country, continent and GICS sector21, as well as financial indicators such as market 

capitalization, total assets, total debt, total equity, total revenues, net income, EBIT, 

EBITDA, current assets, current liabilities, current ratio, quick ratio, price per share, 

earnings per share and book value per share. In addition, ROA and ROE values were 

collected for the years 2022, 2023 and 2024. These yearly profitability indicators were 

subsequently used to calculate ROA volatility and ROE volatility, which represent the 

main measures of earnings volatility used in the empirical analysis. 

The choice of the 2022–2024 period was mainly driven by data availability and 

comparability. At the time of data collection, 2024 was the most recent year for which a 

sufficiently large number of firms had available accounting data in Bloomberg. The three-

year period therefore allowed the analysis to use the most recent complete information 

 
21 GICS: Global Industry Classification Standard. It is an industry classification system developed 
by MSCI and S&P Dow Jones Indices to classify companies according to their principal business 
activity and to provide consistent industry definitions across global financial markets. 
MSCI. (n.d.). The Global Industry Classification Standard (GICS). MSCI. 
https://www.msci.com/indexes/index-resources/gics 
S&P Dow Jones Indices. (n.d.). GICS: Global Industry Classification Standard. S&P Global. 
https://www.spglobal.com/spdji/en/landing/topic/gics/ 

https://www.msci.com/indexes/index-resources/gics
https://www.spglobal.com/spdji/en/landing/topic/gics/
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while preserving a large sample size across geographical areas. Moreover, calculating 

volatility over three consecutive years made it possible to obtain a recent measure of 

earnings instability. At the same time, this choice should be interpreted as a short-term 

measure of volatility, and it does not capture longer economic cycles. 

Since the study aims to examine whether financial leverage is associated with corporate 

earnings volatility, the dataset includes both leverage-related variables and profitability-

based measures. Financial leverage is measured using accounting information on debt, 

assets and equity, while earnings volatility is calculated from the variation in ROA and 

ROE over the three-year period considered.  

 

Additional firm-level variables were also collected because they may influence earnings 

volatility and therefore need to be considered in the empirical analysis. Firm size, 

profitability, growth opportunities and industry sector are particularly relevant in this 

respect. Larger firms may be more diversified and financially stable, while more profitable 

firms may be more resilient to earnings fluctuations. Firms with stronger growth 

opportunities may experience higher volatility because they are more exposed to 

investment risk and market expectations. Similarly, the sector in which a firm operates 

may affect its level of operational and financial risk. For this reason, these variables were 

later included as controls in the regression models. 

 

It is important to note that not all financial variables were available for all companies in 

the initial dataset. Some firms presented missing values for specific accounting or market 

indicators. This is common in large international datasets, as firms may differ in terms of 

reporting practices, disclosure quality, data availability and coverage in financial 

databases. Missing values were therefore not treated as zero and were not considered a 

reason to remove the entire firm from the raw dataset at the collection stage. Instead, the 

dataset was kept as comprehensive as possible and missing observations were handled 

during the statistical analysis according to the requirements of each method. 
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3.2. Geographical areas 

 

Even though the initial data collection was organized according to the five continents, the 

empirical analysis adopts a more detailed geographical classification. This choice was 

made before conducting the statistical analysis in order to obtain a classification that was 

more suitable for the research objective of the thesis. The aim of the study is not only to 

compare firms located in different parts of the world, but also to examine whether the 

relationship between financial leverage and earnings volatility changes across different 

geographical and economic contexts. For this reason, the geographical variable had to be 

defined in a way that could capture relevant regional differences without grouping 

together areas that are too heterogeneous. 

 

America was divided into North America and Latin America, while Asia was divided into 

India and Asia excluding India. Africa, Europe and Oceania were maintained as separate 

geographical areas. As a result, the final empirical analysis is based on seven geographical 

areas: Africa, Europe, Oceania, North America, Latin America, India and Asia excluding 

India. 

 

The division of America into North America and Latin America was adopted for both 

empirical and conceptual reasons. From an empirical point of view, the number of firms 

available for the two areas was very different, with North America representing a much 

larger portion of the American sample than Latin America. Keeping the whole American 

continent as a single category would therefore have produced a very broad group 

dominated by North American firms, reducing the ability of the analysis to identify 

potential differences related to Latin American companies. From a conceptual point of 

view, North America and Latin America also differ substantially in terms of financial 

market development, institutional structure, corporate financing practices, 

macroeconomic stability and cultural and business environments. North America is 

generally associated with more developed capital markets, stronger access to external 

financing and a more consolidated institutional framework. Latin America, instead, may 
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present different financial conditions, different levels of market development and greater 

exposure to macroeconomic and institutional uncertainty. For these reasons, separating 

North from Latin America allows the analysis to capture regional differences more 

accurately than a single American category would have allowed. 

However, it is important to note that Latin America represents the smallest geographical 

group in the dataset. This does not prevent its inclusion in the empirical analysis, since 

maintaining Latin America as a separate area is useful for preserving the global and cross-

regional structure of the study. Nevertheless, the lower number of observations means 

that the results related to Latin America should be interpreted with caution, especially in 

the empirical results section. 

 

A similar reasoning applies to the Asian sample. Asia is a very broad and internally 

heterogeneous continent, including countries with highly different economic systems, 

legal frameworks, financial markets, corporate governance practices and cultural 

characteristics. Within the dataset, India represented a substantial share of the Asian 

observations. Therefore, keeping India within a general Asian category could have made 

the interpretation of the results less precise, as the Asian group would have been strongly 

influenced by Indian firms. For this reason, India was treated as a separate geographical 

area, while the remaining Asian firms were grouped into Asia excluding India.  

The decision to isolate India is also justified by its specific economic and financial 

characteristics. India represents a large and relevant market, with its own institutional 

framework, corporate structure, financial system and business environment. Its firms 

may differ from those located in other Asian countries in terms of capital structure, access 

to financing, growth opportunities and exposure to financial risk. Therefore, analyzing 

India separately makes it possible to observe whether Indian firms present different 

patterns of leverage and earnings volatility compared to other Asian firms. This 

classification improves the interpretability of the empirical results and reduces the risk 

of hiding regional differences within an excessively broad Asian category. 
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Africa, Europe and Oceania were maintained as separate geographical areas. Africa was 

kept as an independent category because it represents a distinct regional context, 

characterized by specific institutional, financial and market conditions. Although the 

number of observations for Africa was lower than for other areas, maintaining it as a 

separate category was important in order to include firms operating in a different 

economic environment. Europe was also maintained as a separate category because it 

represents a broad and relatively developed financial context and provides an important 

benchmark for comparison with the other geographical areas. Oceania was kept as a 

separate area because it includes firms operating in a specific regional environment that 

differs from both Asian and European markets. 

 

It is important to clarify that, even if the original data collection was organized around 

continents, the final empirical variable should be interpreted as a geographical area 

variable rather than as a strict continental classification. The term “geographical area” is 

therefore more appropriate than “continent”, because the final classification does not 

correspond exactly to the five traditional continents. Instead, it reflects a more refined 

regional grouping designed to support the empirical objectives of the thesis. This 

classification aims to capture differences in corporate financing behavior, earnings 

stability and financial risk across regions. 

 

In broad terms, the geographical classification adopted in this thesis allows the analysis 

to move beyond a simple five-continent comparison. By separating North America from 

Latin America and India from the rest of Asia, the study accounts for both numerical 

imbalances in the dataset and structural differences across regions.  
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3.3. Cleaning and winsorization 

 

Before conducting the empirical analysis, the dataset was cleaned and prepared in the 

statistical software used during the study “RStudio”22, in order to ensure that the variables 

used in the tests were correctly formatted and suitable for analysis. This step was 

necessary because large financial datasets often contain missing values, extreme 

observations, inconsistent formats or values that may strongly distort descriptive 

statistics and regression estimates.  

 

The first step consisted of importing the dataset into RStudio and checking whether the 

variables were correctly read by the software. Some numerical variables were initially 

imported as character variables and therefore had to be converted into numeric format. 

This was particularly important for the variables used in the empirical analysis, such as 

leverage ratios, ROA, ROE, market-to-book ratio and earnings volatility measures. The 

geographical area variable was instead converted into a factor, since it represents a 

categorical variable and not a numerical one. This allowed R to treat geographical areas 

as groups in the descriptive analysis and ANOVA and as categorical variables in the 

regression models. 

 

After checking the format of the variables, the main variables used in the analysis were 

created. ROA volatility and ROE volatility were calculated for each firm as the standard 

deviation of ROA and ROE over the years 2022, 2023 and 2024. This procedure allowed 

the analysis to measure the degree of fluctuation in firm profitability over time. A higher 

value of ROA or ROE volatility indicates that the firm’s profitability changed more strongly 

across the three-year period, while a lower value indicates more stable profitability. In 

addition, financial leverage was measured through two ratios: debt-to-assets (leverage 

D/A) and debt-to-equity (leverage D/E). The debt-to-assets ratio captures the proportion 

 
22 RStudio or R: open-source programming language and statistical software environment 
widely used for data analysis, statistical modelling, and graphical representation. 
https://www.r-studio.com/ 
 

https://www.r-studio.com/
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of a firm’s assets financed through debt, while the debt-to-equity ratio measures the 

relationship between debt and shareholders’ equity. The market-to-book ratio was also 

calculated as a proxy for growth opportunities. 

 

Once these variables had been created, the dataset was checked for unrealistic or 

excessively extreme values. This step was particularly important because financial ratios 

can produce very large or implausible values when the denominator is very small, close 

to zero, or affected by missing or abnormal accounting data. For example, debt-to-equity 

can become extremely large when equity is very low, while market-to-book ratios can 

become distorted when book values are unusually small. Similarly, ROA and ROE volatility 

may present extreme values when one or more yearly profitability measures are 

abnormal. If left untreated, these observations could disproportionately affect the mean, 

standard deviation, ANOVA comparisons and regression coefficients. 

 

For this reason, a first cleaning procedure was applied before winsorization. Extremely 

abnormal values were transformed into missing values, rather than being retained in the 

dataset. In particular, values above the following thresholds were replaced with NA23: 

ROA volatility above 50, ROE volatility above 100, market-to-book ratio above 20, debt-

to-assets above 2, and debt-to-equity above 10.  

These thresholds were selected as plausibility limits after inspecting the distribution of 

the main variables in R. They were not intended to remove all highly leveraged or highly 

volatile firms, but only to exclude observations that were excessively extreme and that 

could disproportionately influence descriptive statistics, ANOVA results and regression 

estimates. 

More specifically, ROA volatility values above 50 were considered abnormally high given 

that volatility was calculated over a three-year period. ROE volatility was assigned a 

higher threshold, equal to 100, because ROE is generally more sensitive to capital 

structure and to variations in equity values than ROA. Therefore, ROE may naturally 

 
23 NA: not available 
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present higher fluctuations than ROA, especially when shareholders’ equity is low or 

unstable. 

Similarly, market-to-book ratio values above 20 were treated as extreme because they 

may be driven by very small book values or abnormal market valuations. Debt-to-assets 

ratios above 2 were also considered excessively high, as they indicate that total debt is 

more than twice the value of total assets. Finally, debt-to-equity ratios above 10 were 

treated as extreme because they indicate that total debt is more than ten times 

shareholders’ equity, which may occur when equity is very low and may produce highly 

distorted leverage ratios. 

These values should therefore be interpreted as empirical plausibility cut-offs, defined on 

the basis of the distribution of the dataset and the economic interpretation of each ratio, 

rather than as universal accounting rules.  

 

After this preliminary cleaning, winsorization was applied to the variables. Winsorization 

is a statistical procedure used to reduce the influence of extreme observations without 

completely deleting them from the dataset. Instead of removing the most extreme values, 

winsorization replaces them with values corresponding to selected percentiles of the 

distribution. In other words, observations below a chosen lower percentile are replaced 

with that lower percentile value, while observations above a chosen upper percentile are 

replaced with that upper percentile value. This method limits the impact of outliers while 

maintaining the number of observations in the dataset. The National Institute of 

Standards and Technology explains that many statistics can be heavily influenced by 

extreme values and that winsorization addresses this issue by setting tail values equal to 

specified percentiles of the data; it also clarifies that winsorization is not equivalent to 

simply discarding observations.24 

The use of winsorization is particularly important in financial and accounting research 

because firm-level financial data are often skewed and affected by influential 

observations. Prior research in accounting and finance highlights that outliers represent 

 
24   Heckert, N. A. et al. (2012). NIST/SEMATECH e-Handbook of Statistical Methods. National 
Institute of Standards and Technology. http://www.itl.nist.gov/div898/handbook/ 

http://www.itl.nist.gov/div898/handbook/


  49 

a relevant issue in empirical analysis and that winsorization is one of the most commonly 

used procedures to reduce their influence. 25 

 

In this study, winsorization was applied at the 95% level. This means that the central 95% 

of the distribution was preserved, while the most extreme 2,5% of observations in the 

lower tail and the most extreme 2,5% of observations in the upper tail were adjusted. 

More specifically, values below the 2,5th percentile were replaced with the value of the 

2,5th percentile, while values above the 97,5th percentile were replaced with the value of 

the 97,5th percentile. This approach reduced the influence of extreme observations while 

avoiding the excessive loss of information that would result from deleting them. The 

procedure was applied by geographical area, meaning that each area was treated 

separately during the winsorization process. This choice was relevant because the 

distribution of financial variables may differ across geographical areas. Applying 

winsorization separately by area allowed the analysis to control extreme values within 

each regional distribution, rather than imposing the same global cut-off on firms 

operating in very different contexts. 

The choice of 95% winsorization was made after considering the characteristics of the 

dataset. A less restrictive winsorization level, such as 99%, was considered too mild for 

this analysis. Under a 99% winsorization rule, only the most extreme 0,5% of 

observations in each tail would be adjusted. In this dataset, that approach would have left 

many extreme values still present in the distribution, especially for financial ratios 

characterized by strong skewness, such as leverage, market-to-book ratio and earnings 

volatility. As a result, the mean and standard deviation would have remained strongly 

affected by a limited number of extreme observations.  

This decision is also consistent with the objective of the thesis. Since the analysis 

compares firms across geographical areas, it was important to avoid results being driven 

by a small number of abnormal values in one specific region. Extreme observations could 

 
25 Leone, A. J., Minutti-Meza, M., & Wasley, C. E. (2019). Influential observations and inference in 
accounting research. The Accounting Review, 94(6), 337–364. https://doi.org/10.2308/accr-
52396 
Adams, J. C., Hayunga, D. K., Mansi, S. A., Reeb, D. M., & Verardi, V. (2019). Identifying and treating 
outliers in finance. Financial Management, 48(2), 345–384. https://doi.org/10.1111/fima.12269 

https://doi.org/10.2308/accr-52396
https://doi.org/10.2308/accr-52396
https://doi.org/10.1111/fima.12269
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artificially increase the average level of leverage or volatility in a geographical area and 

could therefore distort both ANOVA results and regression estimates. At the same time, 

completely deleting all extreme values would have reduced the sample size and 

potentially removed observations that, although extreme, still represented real firms. 

Winsorization therefore offered an intermediate solution, as it limited the influence of 

extreme observations without excluding firms from the dataset. 

It is important to underline that winsorization does not remove all heterogeneity from 

the data. The objective was not to make firms artificially similar, but to prevent a small 

number of extreme observations from dominating the empirical analysis. After 

winsorization, the dataset still retained differences across firms and geographical areas, 

but these differences were less likely to be driven by implausible or disproportionately 

influential values.  

 

Finally, after the cleaning and winsorization procedure, the final winsorized dataset was 

exported and used for the subsequent stages of the empirical analysis. Therefore, the 

cleaning and winsorization process ensured greater consistency and reliability in the 

empirical analysis while preserving as much information as possible from the original 

dataset. 

 

 

3.4. Descriptive analysis 

 

The first step of the empirical analysis consists of descriptive statistics. The purpose of 

this section is to provide an initial overview of the sample and of the main financial 

characteristics of the firms included in the dataset. Before testing formal relationships 

through ANOVA and regression analysis, it is necessary to understand the structure of the 

data, the distribution of firms across geographical areas, countries and sectors and the 

general behavior of the main variables used in the study.  
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The descriptive analysis was developed using both Excel and RStudio. The initial Excel file 

contained the financial data exported from Bloomberg and was first used to organize the 

dataset and to create pivot tables. These pivot tables were constructed in order to 

describe the composition of the sample from different perspectives. More specifically, 

pivot tables were used to observe the distribution of firms across geographical areas, 

countries and GICS sectors. The GICS sectors considered in the analysis include 

communication services, consumer discretionary, consumer staples, energy, financials, 

health care, industrials, information technology, materials, real estate and utilities. These 

sectors refer to the main business activity of each firm and are used to classify companies 

according to their industry of operation. Consumer staples refers to essential consumer 

goods, while consumer discretionary refers to non-essential goods and services whose 

demand depends more strongly on consumers’ disposable income.  

The geographical distribution was also represented through a pie chart, while the sectoral 

distribution was represented through a bar chart.  

 

After this preliminary organization in Excel, the data were imported into RStudio. The 

statistical software was used to compute the descriptive statistics of the main variables 

included in the empirical analysis.  

The descriptive statistics were calculated after the data cleaning and winsorization 

procedures described in the previous section. This means that the descriptive results are 

based on the cleaned and winsorized dataset, rather than on the raw data exported 

directly from Bloomberg. However, missing values were not treated as zero. When a value 

was not available, it was treated as missing and RStudio computed the descriptive 

statistics using the available observations for each variable. As a consequence, the number 

of valid observations may differ across variables. 

 

The analysis focuses on the variables that are most relevant for the research question. 

These include firm size, capital structure, profitability, liquidity, growth opportunities and 
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earnings volatility. In particular, financial leverage is observed through debt-to-assets and 

debt-to-equity ratios, while earnings volatility is measured through ROA volatility and 

ROE volatility.  

 

For the full sample, the descriptive statistics were computed in RStudio for the main 

variables used in the empirical analysis. The indicators included the number of available 

observations, mean, standard deviation, median, trimmed mean, median absolute 

deviation, minimum, maximum, range, skewness, kurtosis and standard error. The 

number of available observations indicates how many valid values are present for each 

variable. The mean represents the average value, while the median identifies the central 

value of the distribution. The median is particularly useful in financial datasets because it 

is less affected by extreme values than the mean. The trimmed mean provides an 

additional measure of central tendency by reducing the influence of the most extreme 

observations. The standard deviation and the median absolute deviation measure the 

dispersion of the data, showing how much observations vary around the average or 

central value. The minimum, maximum and range describe the overall spread of each 

variable after the cleaning and winsorization process. Skewness indicates whether the 

distribution is symmetric or whether it has a longer right or left tail, while kurtosis 

provides information on the concentration of observations and the presence of extreme 

values in the tails of the distribution. Finally, the standard error measures the precision 

of the estimated mean. Together, these indicators make it possible to describe not only 

the average level of each variable, but also its variability, asymmetry, and sensitivity to 

extreme observations. 

 

In addition to the total descriptive statistics, the same analysis was conducted separately 

by geographical area. For each geographical area, the descriptive statistics summarize the 

mean, median, standard deviation, minimum, maximum, and number of available 

observations for the main financial variables. This makes it possible to compare the 

financial profiles of firms located in different regions and to identify preliminary 

differences in leverage, profitability, size, and volatility before conducting formal 

statistical tests. 



  53 

3.5. Analysis of variance 

 

The second step of the study consists of the analysis of variance. This method was used to 

test whether statistically significant differences exist across geographical areas in terms 

of financial leverage and earnings volatility. More specifically, the analysis examined four 

variables: leverage calculated as D/A, leverage calculated as D/E, ROA volatility, and ROE 

volatility. The geographical area variable was used as the grouping variable, since the 

purpose of the analysis was to verify whether firms located in different regions present 

different average values for these financial indicators. 

The analysis of variance allows the comparison of mean values across more than two 

groups. The logic of ANOVA is based on the comparison between two sources of 

variability: the variability between groups and the variability within groups. If the 

variability between geographical areas is sufficiently large compared to the variability 

observed within each area, then the analysis indicates that the group means are 

statistically different. Therefore, ANOVA does not simply observe whether the averages 

appear different, but tests whether these differences are large enough to be considered 

statistically significant. 

The null hypothesis of ANOVA states that the mean value of the variable considered is 

equal across all geographical areas. In other words, for each variable tested, the initial 

assumption is that there are no significant differences between the regions. The 

alternative hypothesis states that at least one geographical area has a mean value that 

differs from the others. The result is evaluated through the p-value26. In this analysis, a 

threshold of p < 0.05 was adopted to identify statistical significance. Therefore, when the 

p-value is below 0.05, the null hypothesis is rejected and it can be concluded that 

statistically significant average differences exist across geographical areas. The 

conventional significance levels used in the analysis are: p < 0.001 for highly significant 

results, p < 0.01 for very significant results, p < 0.05 for significant results and p < 0.10 for 

marginally significant results. 

 
26 The p-value indicates how likely it would be to obtain the observed result if the null hypothesis 
were true. A low p-value suggests that the observed result is unlikely to be due to random 
variation alone. 
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Europe was set as the reference category in R in order to maintain consistency with the 

subsequent OLS regression analysis, where this kind of category is required for the 

inclusion of geographical areas as categorical variables. However, in the ANOVA 

framework, the main objective is not to compare each area with the reference category, 

but to test whether average differences exist across all groups. 

Four separate one-way ANOVA models were estimated. The first model tested whether 

the average value of leverage D/A differs across geographical areas. The second model 

repeated the same procedure using leverage D/E. The third model tested differences in 

ROA volatility, while the fourth model analyzed differences in ROE volatility.  

For each model, the ANOVA output reports the associated p-value. A statistically 

significant p-value indicates that at least one geographical area differs from the others in 

terms of the average value of the variable analyzed. However, ANOVA alone does not 

identify which specific areas differ from each other. For this reason, additional post-hoc 

tests were performed. 

 

After the ANOVA models, eta squared was calculated in order to measure the size of the 

geographical effect. This step is important because statistical significance does not 

necessarily imply that the difference is economically or practically large. With a large 

number of observations, even small differences may become statistically significant. Eta 

squared measures the proportion of the total variability in the dependent variable that is 

explained by the grouping variable, in this case geographical area. It is calculated as the 

ratio between the sum of squares explained by the group and the total sum of squares. As 

a general guideline, values around 0.01 indicate a small effect, values around 0.06 indicate 

a medium effect, and values around 0.14 indicate a large effect. 

 

Since ANOVA only indicates whether at least one significant difference exists among 

groups, Tukey post-hoc tests were then performed to identify which specific pairs of 

geographical areas differ from each other. The Tukey test compares all possible pairs of 

geographical areas and calculates, for each comparison, the difference between the two 

group means, the confidence interval and an adjusted p-value. The adjusted p-value is 
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used because Tukey performs multiple comparisons simultaneously. When many 

comparisons are conducted, the probability of finding a significant result by chance 

increases. The Tukey adjustment corrects for this issue, making the post-hoc results more 

conservative and reliable. In the interpretation of the Tukey test, an adjusted p-value 

below 0.05 indicates a statistically significant difference between two geographical areas. 

Moreover, the confidence interval provides an additional indication of significance: if the 

interval does not include zero, the difference between the two-group means is considered 

statistically significant. 

 

The Levene test was then applied to verify whether the assumption of equal variances 

across groups was satisfied. This test checks whether the dispersion of the data is similar 

across geographical areas. The null hypothesis of the Levene test states that group 

variances are equal. If the p-value is high, there is no evidence that variances differ across 

groups. Conversely, if the p-value is low, the null hypothesis is rejected, indicating that the 

variances are not equal.  

 

Because unequal variances may affect the reliability of the classical analysis of variance, 

Welch ANOVA was also performed as a robustness check. Welch ANOVA tests the same 

general question as standard analysis of variance, namely whether mean differences exist 

across groups, but it does not require the assumption of equal variances. Therefore, it is 

more appropriate when the Levene test suggests that group variances are not 

homogeneous. In this analysis, Welch ANOVA was used to verify whether the evidence of 

differences across geographical areas remained valid even under a more robust 

specification. 

 

Finally, boxplots were created for each of the four variables analyzed. The boxplots 

provide a visual representation of the distribution of leverage and volatility across 

geographical areas. Each boxplot shows the median, the central dispersion of the data, the 

presence of outliers and the variability within each geographical area. These graphs 

complement the statistical tests because they allow a visual inspection of the differences 
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between regions. While ANOVA, eta squared, Tukey tests, Levene tests and Welch ANOVA 

provide formal statistical evidence, the boxplots help illustrate the distributional patterns 

underlying the results. 

 

 

3.6. Ordinary Least Squares regression analysis with moderator 

 

The third step of the empirical methodology consists of an Ordinary Least Squares 

regression analysis with moderator. The OLS regression analysis examines whether 

financial leverage is associated with earnings volatility after controlling for firm-specific 

characteristics. More specifically, the purpose of this model is to understand whether 

firms with different levels of financial leverage present different levels of earnings 

volatility, and whether this relationship changes across geographical areas. 

OLS regression is a statistical method used to estimate the relationship between a 

dependent variable and one or more independent variables. The dependent variable is 

the variable that the model aims to explain, while the independent variables are the 

factors expected to influence it. In this study, the main dependent variable is ROA 

volatility, while the main independent variable is financial leverage D/A. The model 

estimates the line that best explains the relationship between leverage and volatility by 

minimizing the squared differences between the observed values and the values 

predicted by the model. These differences are called residuals. 

The main regression analysis is designed to answer if financial leverage explains ROA 

volatility, after controlling for other firm characteristics. In addition, the model 

investigates whether this relationship is the same across all geographical areas or 

whether it changes depending on the region in which firms operate. For this reason, 

geographical area is included not only as a control dimension, but also as a moderator. A 

moderator is a variable that can change the strength or direction of the relationship 

between an independent variable and a dependent variable. In this case, the moderator is 

geographical area. 
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The variables describing the geographical area and the GICS sector were converted into 

factor variables. This conversion is necessary because both variables are categorical. This 

is important because the regression model does not interpret these variables as numerical 

values, but as groups. GICS sector was included as a control variable because firms 

operating in different industries may face different levels of operational risk, capital 

intensity and demand uncertainty. Therefore, controlling for sector reduces the risk that 

the estimated relationship between leverage and volatility is actually driven by sectoral 

differences. 

 

Europe was set as the reference category for the geographical variable. When a categorical 

variable is included in a regression model, one category must be excluded and used as the 

benchmark. This is necessary to avoid perfect multicollinearity, because if all categories 

were included together with the intercept, one category would be automatically 

determined by the others. In this study, Europe was chosen as the reference area for 

interpretative reasons, since it represents a broad and relatively stable developed market 

and provides a useful benchmark for comparison with the other geographical areas. 

Consequently, all geographical coefficients in the regression are interpreted relative to 

Europe. 

 

The OLS analysis was structured into three models. This step-by-step structure allows the 

analysis to progressively test the main relationship, the role of geography and the 

moderating effect of geography. 

The first model is the baseline model. It tests whether leverage D/A is associated with 

ROA volatility, while controlling for firm size, profitability, growth opportunities and 

sector. Geographical area is not yet included in this model. The purpose of this model is 

therefore to estimate the general relationship between financial leverage and ROA 

volatility across the full sample. 
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If the coefficient is positive, higher leverage is associated with higher ROA volatility. If the 

coefficient is negative, higher leverage is associated with lower ROA volatility. The p-value 

indicates whether the coefficient is statistically significant. The conventional significance 

thresholds used in the analysis are p < 0.05 for significant results, p < 0.01 for very 

significant results and p < 0.001 for highly significant results. 

 

The second model adds geographical area to the baseline specification. The purpose of 

this model is to verify whether firms located in different geographical areas have different 

average levels of ROA volatility, after controlling for leverage, size, profitability, growth 

opportunities and sector. In this model, the geographical coefficients indicate whether 

each area differs from Europe. This model allows the analysis to determine whether 

geography matters as a level effect.  

 

The third model is the moderator model and represents the main specification of the OLS 

analysis. In this model, interaction terms between leverage and geographical area are 

added. The purpose of the interaction terms is to test whether the effect of leverage on 

volatility changes across geographical areas. Therefore, the third model directly 

addresses the moderating role of geography in the leverage-volatility relationship. In this 

model, the coefficient of leverage D/A represents the effect of leverage for the reference 

category, namely Europe. The interaction terms indicate whether the effect of leverage in 

each geographical area is statistically different from the effect observed in Europe. If an 

interaction coefficient is significant, this suggests that the leverage-volatility relationship 

changes in that specific area compared to Europe. If the interaction terms are not 

significant, this indicates that geography does not strongly modify the relationship 

between leverage and ROA volatility. 

 

After estimating the three models, a model comparison ANOVA was performed. This 

procedure compares nested regression models in order to test whether adding new 

variables significantly improves the explanatory power of the model.  
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The regression outputs were interpreted using the estimated coefficients, p-values and 

adjusted R-squared. The estimated coefficients indicate the direction and magnitude of 

the relationship between each independent variable and the dependent variable. The p-

values indicate whether the coefficients are statistically significant. The adjusted R-

squared indicates the proportion of variation in the dependent variable explained by the 

model, while correcting for the number of variables included.  

 

Several diagnostic tests were then performed to assess the reliability of the regression 

models. First, multicollinearity was examined using the Variance Inflation Factor, or VIF. 

Multicollinearity occurs when two or more independent variables are highly correlated 

with each other. If multicollinearity is too high, the model may have difficulty separating 

the individual effect of each variable, and the estimated coefficients may become unstable. 

In general, a VIF close to 1 indicates no multicollinearity, values between 1 and 5 are 

usually considered acceptable, values between 5 and 10 require caution and values above 

10 may indicate a serious problem. 

 

Second, heteroskedasticity was tested using the Breusch-Pagan test. Heteroskedasticity 

occurs when the variance of the regression residuals is not constant across observations. 

The null hypothesis of the Breusch-Pagan test is homoskedasticity, meaning that the 

residuals have constant variance. If the p-value is below 0.05, the null hypothesis is 

rejected and heteroskedasticity is present. This test is particularly important in firm-level 

financial data, where firms differ substantially in size, profitability and volatility, making 

non-constant error variance likely. 

 

Because heteroskedasticity affects the reliability of standard errors, robust standard 

errors were calculated. Robust standard errors do not change the estimated coefficients, 

but they adjust the standard errors and p-values. This makes statistical inference more 

reliable when the assumption of homoskedasticity is violated. Therefore, the final 

interpretation of the regression results is based on the robust standard errors. 
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Diagnostic plots were also generated for the main model. Four standard plots were used: 

residuals vs fitted, Q-Q plot, scale-location and residuals vs leverage. The residuals vs 

fitted plot checks whether the residuals are randomly distributed around zero and 

whether the relationship is approximately linear. The Q-Q plot checks whether the 

residuals follow a normal distribution. The scale-location plot provides an additional 

visual assessment of heteroskedasticity. The residuals vs leverage plot identifies 

potentially influential observations, namely firms that may have a disproportionate effect 

on the estimated coefficients. These plots provide a graphical assessment of the main 

assumptions of the regression model and support the interpretation of the diagnostic 

tests. 

 

In addition to the main OLS regression, robustness checks were performed in order to 

verify whether the results depend on the specific variables used in the main model. The 

main regression uses ROA volatility as the dependent variable and leverage D/A as the 

independent variable. However, since the study considers both asset-based and equity-

based perspectives, additional specifications were estimated using alternative measures 

of earnings volatility and financial leverage. 

The robustness checks have two main purposes. First, they test whether the leverage-

volatility relationship remains stable when ROE volatility is used instead of ROA volatility. 

Second, they test whether the results remain valid when leverage is measured through 

debt-to-equity instead of debt-to-assets. This is important because ROA volatility and ROE 

volatility capture different dimensions of earnings stability. Similarly, leverage D/A and 

leverage D/E capture two different perspectives on indebtedness. Three robustness 

models were then estimated. 

 

The first robustness check uses ROE volatility as the dependent variable while keeping 

leverage D/A as the independent variable. This specification tests whether debt-to-assets 

also explains equity-based earnings volatility. The purpose is to verify whether the 
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relationship observed in the main model remains valid when volatility is measured from 

the shareholders’ equity perspective rather than from the asset perspective. 

 

The second robustness check keeps ROA volatility as the dependent variable but replaces 

leverage D/A with leverage D/E. This is the most direct robustness test for the main 

model, because it maintains the same dependent variable but changes the leverage 

measure. The objective is to verify whether the relationship between leverage and ROA 

volatility remains consistent when indebtedness is measured relative to equity instead of 

total assets. 

 

The third robustness check changes both the dependent variable and the independent 

variable. In this specification, ROE volatility is used as the dependent variable and 

leverage D/E is used as the independent variable. This is the most alternative 

specification, because it tests the leverage-volatility relationship from a fully equity-based 

perspective. It allows the analysis to verify whether debt relative to equity is associated 

with volatility in shareholder returns. 

 

For each robustness check, the same moderator structure was applied. Therefore, 

geographical area was included both as a categorical variable and through interaction 

terms with the leverage measure used in the model. This means that each robustness 

specification tests not only whether leverage is associated with earnings volatility, but 

also whether this relationship changes across geographical areas. 

 

The same diagnostic procedures used for the main OLS analysis were then repeated for 

the robustness checks. Multicollinearity was assessed using VIF diagnostics in order to 

verify whether the explanatory variables were excessively correlated. Heteroskedasticity 

was tested using the Breusch-Pagan test. Since heteroskedasticity was detected, robust 

standard errors were computed for all robustness models. As in the main analysis, robust 
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standard errors were used because they provide more reliable p-values and significance 

levels when residual variance is not constant. 

Diagnostic plots were also generated for each robustness model and were used to check 

whether the robustness models presented severe violations of regression assumptions or 

whether any individual observation appeared to dominate the results. 
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4. EMPIRICAL RESULTS 

 

4.1. Descriptive analysis 

 

The first part of the descriptive analysis focuses on the composition of the initial sample. 

As reported in Table 1, the dataset includes a total of 12.558 firms distributed across the 

seven geographical areas chosen: Africa, Asia excluding India, Europe, India, Latin 

America, North America and Oceania. The distribution is also represented graphically in 

Figure 1, which provides a visual overview of the relative weight of each geographical 

area within the sample. Europe represents the largest geographical group, with 3.000 

firms, corresponding to 24% of the total sample. North America follows with 2.794 firms, 

equal to 22%, while Oceania includes 2.457 firms, representing 20% of the dataset. India 

accounts for 1.928 firms, corresponding to 15% of the total sample, confirming its 

significant weight within the broader Asian sample. Africa and Asia excluding India are 

smaller but still relevant groups, with respectively 1.101 firms and 1.072 firms, each 

representing approximately 9% of the total dataset. Latin America is the smallest 

geographical area, with 206 firms, equal to 2% of the total sample. For this reason, the 

evidence related to Latin America should be interpreted with particular caution in the 

following analyses. Its inclusion is useful to preserve the global and cross-regional 

structure of the dataset, but the lower number of observations may make the results for 

this area more sensitive to individual firms. 

Table 1. Distribution of firms by geographical area. 

 

Source: author’s own elaboration based on Bloomberg data. 
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Figure 1. Distribution of data by geographical area 

 

Source: author’s own elaboration based on Bloomberg data. 

 

The geographical distribution shown in Table 1 and Figure 1 confirms that the dataset has 

a broad cross-regional structure, but it is not perfectly balanced across areas. The largest 

parts of the sample are concentrated in Europe, North America, Oceania and India, while 

Latin America is considerably less represented. This imbalance is relevant for the 

interpretation of the following analyses, because areas with a smaller number of 

observations may produce fewer stable estimates and may be more sensitive to individual 

firms. 

 

The country-level distribution is presented in Table 2, which provides more detailed 

information on the internal composition of each geographical area. In Africa, the sample 

is mainly composed of firms from South Africa, Egypt and Nigeria, which together 

represent the largest part of the African observations. In Latin America, most firms are 

from Brazil, followed by Mexico, Chile, Argentina, Colombia, Ecuador, Peru and Venezuela. 

North America is divided between the United States and Canada, with the US representing 

the majority of the firms in this area. Within Asia excluding India, the sample includes 
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firms from countries such as Thailand, Malaysia, Singapore, China, Hong Kong, United 

Arab Emirates, Japan, South Korea and Taiwan. India, as previously explained, is treated 

as a separate geographical area. In Europe, the dataset includes firms from several 

countries, including Spain, United Kingdom, Sweden, Switzerland, Germany, France, Italy, 

Netherlands, Belgium and Austria. Finally, Oceania is mainly composed of firms from 

Australia, with a smaller number of firms from New Zealand. 

Table 2. Distribution of firms by country 

 

Source: author’s own elaboration based on Bloomberg data. 
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As it is possible to notice in Table 2, the fact that some geographical areas are internally 

more concentrated than others is a relevant aspect, because regional results may partly 

reflect the characteristics of the main countries represented within each area. 

Nevertheless, the country-level distribution confirms that the sample includes firms from 

a wide range of markets and therefore supports the cross-regional nature of the empirical 

analysis. 

 

The descriptive analysis also considers the distribution of firms across GICS sectors. Table 

3 reports the number of firms in each GICS sector by geographical area, while Figure 2 

provides a graphical representation of the same distribution. The GICS classification is 

relevant because sectoral characteristics may influence both financial leverage and 

earnings volatility. Firms operating in different industries may have different capital 

needs, asset structures, risk profiles, and profitability patterns. For this reason, sector 

information is later included as a control variable in the regression analysis. 

 

Figure 2. GICS sector distribution 

 

Source: author’s own elaboration based on Bloomberg data.  
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Table 3. Distribution of firms by GICS sector and geographical area 

 

Source: author’s own elaboration based on Bloomberg data. 

 

As reported in Table 3, the dataset includes firms from several sectors, including 

communication services, consumer discretionary, consumer staples, energy, financials, 

health care, industrials, information technology, materials, real estate and utilities. Among 

the classified firms, the most represented sectors are materials, with 1.489 firms, and 

industrials, with 1.305 firms. Consumer discretionary is also strongly represented, with 

1.019 firms, followed by financials, information technology, health care, real estate, 

consumer staples, communication services, energy and utilities. The utilities sector is the 

smallest classified sector, with 118 firms. 

A relevant element emerging from Figure 2 and Table 3 is the presence of a large number 

of observations classified as empty. This indicates that, for several firms, the GICS sector 

was not available in the exported dataset. This category should not be interpreted as an 

economic sector, but rather as missing sector information.  
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As a second step, the descriptive analysis focused on the main financial variables of the 

full sample. In this part it is possible to observe the total descriptive statistics calculated 

in RStudio for the variables related to firm size, capital structure, profitability, liquidity, 

market valuation, and earnings volatility. The tables include the number of available 

observations, mean, standard deviation, median, trimmed mean, median absolute 

deviation, minimum, maximum, range, skewness, kurtosis and standard error. 

These total descriptive statistics exported from R were divided into four tables in order 

to improve readability. Table 4 reports the main accounting variables related to firm size, 

capital structure and operating performance. Table 5 presents market-based and liquidity 

indicators. Table 6 focuses on profitability measures, namely ROA and ROE for the years 

2022, 2023 and 2024. Finally, Table 7 reports the key variables used in the following 

empirical analysis, that are ROA volatility, ROE volatility, leverage D/A, and leverage D/E. 

 

Table 4. Descriptive statistics of accounting variables 

 

Source: author’s own elaboration based on Bloomberg data. 

 

As shown in Table 4, the accounting variables present a very high degree of dispersion. 

Total assets, total debt, total equity, total revenues, EBITDA, EBIT and net income show 

large differences between mean and median values. This indicates that the sample 
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includes firms of very different sizes, ranging from relatively small companies to very 

large corporations. In particular, the mean is generally much higher than the median, 

suggesting that the distribution is influenced by a limited number of very large firms. This 

is also confirmed by the high standard deviations and by the positive skewness and 

kurtosis values, which indicate asymmetric and heavy-tailed distributions. Overall, the 

table shows that the sample is highly heterogeneous in terms of firm size and accounting 

performance. 

 

Table 5. Descriptive statistics of market and liquidity variables 

 

Source: author’s own elaboration based on Bloomberg data. 

 

Table 5 reports the descriptive statistics for market capitalization, price per share, 

earnings per share, market-to-book ratio, book value per share, current ratio and quick 

ratio. Also in this case, the variables show substantial dispersion. Market capitalization, in 

particular, presents a very large difference between mean and median, confirming that 

the sample includes a small number of firms with very high market values. The market-

to-book ratio has a mean higher than the median, suggesting that some firms are valued 

by the market substantially above their book value. Liquidity indicators, measured 

through the current ratio and quick ratio, also show variability across firms, although 

their distributions are less extreme than those of size-related variables. These results 
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confirm that firms in the sample differ not only in size, but also in market valuation and 

liquidity position. 

 

Table 6. Descriptive statistics of profitability variables 

 

Source: author’s own elaboration based on Bloomberg data. 

 

Profitability measures are presented in Table 6, which reports ROA and ROE for 2022, 

2023 and 2024. The results show that both ROA and ROE are characterized by 

considerable variability across firms and across years. The presence of negative minimum 

values indicates that some firms experienced losses during the period considered. At the 

same time, the median values are generally positive, suggesting that at least half of the 

firms in the sample reported positive profitability. The difference between mean and 

median values shows that profitability distributions are affected by extreme negative 

observations, especially for ROA. This confirms the importance of considering not only 

average profitability, but also the dispersion and volatility of profitability over time. 
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Table 7. Descriptive statistics of volatility and leverage variables 

 

Source: author’s own elaboration based on Bloomberg data. 

 

The most relevant variables for the research question are reported in Table 7. ROA 

volatility has a mean of 7,27 and a median of 3,68, while ROE volatility has a mean of 13,74 

and a median of 7,09. This indicates that ROE volatility is generally higher than ROA 

volatility, which is consistent with the fact that ROE is more directly affected by the firm’s 

equity structure and by financial leverage. The higher standard deviation of ROE volatility 

also confirms that returns to shareholders fluctuate more strongly than returns on assets. 

The leverage variables show that firms differ in their reliance on debt financing. Leverage 

D/A has a mean of 0,20 and a median of 0,12, while leverage D/E has a mean of 0,57 and 

a median of 0,22. In both cases, the mean is higher than the median, indicating that the 

distribution is positively skewed and that some firms present much higher leverage than 

the majority of the sample. This is also confirmed by the skewness and kurtosis values 

reported in the table. 
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The descriptive analysis was also conducted separately by geographical area in order to 

identify preliminary differences across regions. The results are reported in four tables. 

Table 8 presents the accounting variables by geographical area, Table 9 reports market 

and liquidity indicators, Table 10 focuses on profitability measures, and Table 11 presents 

the main variables used in the following empirical analysis. 

 

Table 8. Descriptive statistics of accounting variables by geographical area 

 

Source: author’s own elaboration based on Bloomberg data. 
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As shown in Table 8, the accounting variables differ substantially across geographical 

areas. Variables such as total assets, total debt, total equity, total revenues, EBITDA, EBIT 

and net income present high dispersion within all regions, as shown by the differences 

between mean and median values and by the high standard deviations. In several cases, 

the mean is considerably higher than the median, indicating that the average values are 

influenced by a limited number of very large firms. This confirms that firm size and 

accounting performance are highly heterogeneous not only in the total sample, but also 

within each geographical area. 

The table also suggests that some regions include firms with particularly large accounting 

values. For example, India and Latin America show high average values for several size 

and performance indicators, while other areas present lower median values. However, 

these results should be interpreted with caution, because the presence of large differences 

between mean and median indicates that the distributions are strongly asymmetric. 

Therefore, the median is particularly useful in this table because it provides a more stable 

indication of the typical firm within each geographical area. 
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Table 9. Descriptive statistics of market and liquidity variables by geographical area 

 

Source: author’s own elaboration based on Bloomberg data. 

 

Table 9 reports the descriptive statistics for market capitalization, price per share, 

earnings per share, book value per share, current ratio, quick ratio and market-to-book 

ratio. The results confirm that market-based variables also differ across geographical 

areas and are characterized by high variability. Market capitalization, in particular, shows 

large differences between mean and median values, suggesting that in each area there are 

a few firms with very high market values compared to the majority of the sample. 
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Liquidity indicators, measured through the current ratio and quick ratio, also vary across 

regions. However, their median values are generally more stable than their means, which 

suggests that some high values influence the averages. The market-to-book ratio presents 

moderate differences across areas and provides a preliminary indication of differences in 

growth opportunities and market valuation. In general, Table 9 shows that firms differ 

not only in accounting size, but also in market valuation and liquidity position across 

geographical areas. 

 

Table 10. Descriptive statistics of profitability variables by geographical area 

 

Source: author’s own elaboration based on Bloomberg data. 
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Profitability measures are reported in Table 10, which includes ROA and ROE for 2022, 

2023 and 2024. The table shows that profitability varies considerably across geographical 

areas and across years. Some regions report positive median values, while others present 

negative average values, suggesting that the sample includes firms with very different 

profitability profiles. The presence of negative minimum values in all profitability 

measures confirms that several firms experienced losses during the period considered. 

A relevant aspect emerging from Table 10 is that mean values are often lower than median 

values, especially for ROA. This suggests that profitability distributions are affected by 

negative extreme observations. In other words, a number of firms with particularly 

negative profitability reduce the average values, while the median remains more 

representative of the central tendency of the sample. This pattern confirms the 

importance of considering both mean and median when interpreting profitability data. 

 

Table 11. Descriptive statistics of volatility and leverage variables by geographical area 

 

Source: author’s own elaboration based on Bloomberg data. 

 

The variables most directly connected to the research question are presented in Table 11. 

ROA volatility and ROE volatility show relevant differences across geographical areas. In 
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general, ROE volatility is higher than ROA volatility in all areas, confirming that returns to 

shareholders are more volatile than returns on assets.  

The table also shows that North America and Oceania present relatively higher levels of 

volatility compared to most other areas, especially in terms of ROE volatility. This 

suggests that firms in these regions experienced stronger fluctuations in profitability 

during the period considered. By contrast, areas such as Asia excluding India, India, Africa, 

and Latin America generally show lower median volatility values, although dispersion 

remains present within each group. 

 

Overall, the preliminary descriptive results show that the dataset is broad and 

geographically diversified, although not perfectly balanced across areas. Europe, North 

America, Oceania and India represent the largest parts of the sample, while Latin America 

is comparatively underrepresented. This imbalance is particularly relevant for the 

interpretation of the empirical results, because the smaller size of the Latin American 

subsample may reduce the stability of the estimates related to this area. Moreover, some 

geographical areas are dominated by specific countries, such as the United States in North 

America and Australia in Oceania. The sample also includes firms from different 

industries, although GICS sector information is missing for a significant number of 

observations. 

At the same time, the descriptive statistics show strong heterogeneity across firms in 

terms of size, market value, profitability, liquidity, leverage and earnings volatility. The 

main financial variables are not normally distributed and often present high dispersion, 

asymmetry and heavy tails, as indicated by the differences between mean and median 

values and by the skewness and kurtosis indicators. 

The descriptive statistics by geographical area show that the sample is characterized by 

substantial regional heterogeneity. Firms differ across areas in terms of size, market 

valuation, liquidity, profitability, leverage and earnings volatility. However, these 

descriptive results only provide preliminary evidence of possible differences. For this 

reason, the next stage of the empirical analysis applies ANOVA to verify whether average 

differences in leverage and volatility across geographical areas are significant. 



  78 

4.2. Analysis of variance 

 

The analysis of variance was conducted in order to verify whether the differences 

observed in the descriptive statistics were statistically significant across geographical 

areas. The final ANOVA sample includes 6.513 complete observations, after removing 

observations with missing values in the variables included in the test. The analysis focuses 

on four main variables: leverage D/A, leverage D/E, ROA volatility and ROE volatility.  

The results reported in Table 12 show that all four ANOVA models are statistically 

significant, with p-values below 0.001. This means that the null hypothesis of equal means 

across geographical areas can be rejected for each variable. Therefore, the results indicate 

that firms located in different geographical areas present significantly different average 

levels of leverage and earnings volatility. More specifically, the average values of leverage 

D/A, leverage D/E, ROA volatility and ROE volatility are not homogeneous across regions.  

 

Table 12. Analysis of variance results 

 

Source: author’s own elaboration based on Bloomberg data. 

 

The significance of the analysis of variance results suggests that geographical area is 

associated with differences in firms’ financial characteristics. However, these results 
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should not be interpreted as meaning that geography explains most of the variation in 

leverage and volatility. The ANOVA only shows that at least one geographical area differs 

from the others in terms of average values. For this reason, eta squared was used to assess 

the magnitude of the geographical effect as reported in Appendix Table 1. The eta squared 

results show that the effect of geographical area is small for leverage D/A and leverage 

D/E, with a value of 0,02. This means that, although leverage differs significantly across 

regions, geographical area explains only a limited share of the overall variability in 

leverage. Firms’ indebtedness policies are not identical across regions, but the differences 

are not large enough to suggest that geography is the dominant factor explaining leverage. 

This result shows that geographical area matters for leverage, but only to a limited extent. 

Capital structure decisions are likely influenced by many additional firm-specific factors, 

such as size, profitability, sector, access to credit, internal financing capacity and market 

conditions. Therefore, the significant ANOVA results for leverage indicate the presence of 

regional differences, but the small eta squared values suggest that these differences 

should be interpreted as statistically significant rather than strongly explanatory. This 

distinction is particularly relevant because the sample is large, and with many 

observations even relatively small differences can become statistically significant. 

The results are more meaningful for ROA volatility. Among the four variables analyzed, 

ROA volatility presents the strongest geographical effect, with an eta squared of 0,08. The 

eta squared value indicates that geographical area explains approximately 8% of the 

variability in ROA volatility, which represents a more relevant effect compared to the 

leverage variables and ROE volatility. This suggests that differences across regions are 

more clearly reflected in the stability of returns on assets than in firms’ leverage ratios. 

From an economic perspective, this may indicate that firms’ asset-based performance is 

more sensitive to the geographical context in which they operate. Differences in market 

stability, macroeconomic conditions, institutional environments, industry composition 

and exposure to uncertainty may affect the stability of firms’ operating performance, and 

these effects appear more visible when volatility is measured through ROA.  

By contrast, the geographical effect on ROE volatility is more limited, with an eta squared 

of 0,03. Although the analysis of variance result is statistically significant, eta squared 

suggests that the explanatory power of geographical area is weaker than for ROA 
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volatility. This distinction is relevant because ROE volatility is more directly affected by 

the firm’s equity structure and by the relationship between debt and shareholders’ 

returns. Therefore, while ROE volatility differs across regions, its variation may depend 

more strongly on firm-level capital structure and profitability conditions than on 

geographical area alone. This supports the idea that ROA volatility and ROE volatility 

capture different dimensions of earnings instability: ROA volatility reflects the stability of 

performance generated by the firm’s assets, while ROE volatility is more directly 

influenced by the financial structure of the firm. 

 

The Tukey post-hoc tests, reported in Appendix Table 4, provide a more detailed 

interpretation of the results of the analysis of variance. Since the ANOVA only indicates 

that at least one difference exists across geographical areas, the Tukey test identifies 

which specific regional pairs differ significantly. The results show that significant 

differences are not uniformly distributed across all geographical areas. Instead, they are 

concentrated in specific pairs of regions. This means that the geographical heterogeneity 

detected by ANOVA does not imply that every area is significantly different from all the 

others. Some areas present similar average values, while others differ more clearly. 

Therefore, the regional effect should be interpreted as selective rather than universal. In 

addition, comparisons involving Latin America should be interpreted with caution 

because this area includes a much smaller number of observations than the other regions. 

The main pattern emerging from the Tukey tests and which it is visible also in the boxplots 

is that Oceania tends to present lower leverage compared to several other geographical 

areas. This is relevant in both leverage D/A and leverage D/E. As shown in Figure 3, the 

boxplots show that Oceania has a lower central position in the leverage distributions, 

suggesting that firms in this area rely less on debt financing relative to assets or equity 

compared to many other regions. This result is important because it indicates that 

Oceania may have a more conservative financial structure in the sample, at least on 

average. However, this interpretation should remain cautious, because the ANOVA and 

Tukey tests identify differences in average values but do not explain the underlying causes 

of those differences. 



  81 

The volatility results show a different pattern. Oceania and North America appear to be 

the areas with higher levels of earnings volatility, especially when volatility is measured 

through ROA and ROE. This is visible in the volatility boxplots reported in Figure 4, where 

these two areas present higher central values and wider dispersion compared to several 

other regions. The result suggests that firms in Oceania and North America experienced 

stronger fluctuations in profitability during the period considered. This finding is 

particularly relevant because it shows that lower leverage does not necessarily 

correspond to lower earnings volatility. In the case of Oceania, the analysis suggests a 

combination of relatively lower leverage and relatively higher volatility. This indicates 

that earnings instability may be driven by factors other than leverage alone, such as 

sectoral composition, firm size, exposure to market shocks or regional economic 

conditions. 

The fact that ROA volatility shows the clearest regional differences is one of the most 

important findings of the ANOVA section. Compared to leverage and ROE volatility, ROA 

volatility appears to be the variable for which geographical area has the strongest 

explanatory relevance. This supports the idea that the stability of asset-based 

performance may vary substantially across geographical contexts. In practical terms, 

firms located in different regions do not only differ in how much debt they use, but also in 

how stable their operating profitability is. This finding suggests that volatility is not 

randomly distributed across the sample but has a relevant regional component. 

 

The Levene test adds another important element to the interpretation. The test is 

significant for all variables, with p-values below 0.001, as reported in Appendix Table 2, 

indicating that variances are not equal across geographical areas. This means that regions 

differ not only in terms of their average values, but also in terms of dispersion. This means 

that some geographical areas contain firms with more heterogeneous leverage and 

volatility profiles than others. This result is consistent with the descriptive statistics, 

which showed strong dispersion, asymmetry and heavy tails in the main financial 

variables. It also confirms that the sample is not only geographically diversified, but also 

internally heterogeneous within each region.  
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The unequal variances are particularly relevant for interpreting the results because they 

suggest that the financial characteristics of firms are not equally dispersed across regions. 

For example, one geographical area may contain firms with relatively similar leverage 

levels, while another may include firms with very different degrees of indebtedness. 

Similarly, volatility may be concentrated within a narrower range in some regions and 

much more dispersed in others. This strengthens the idea that geographical area is 

associated with heterogeneous financial profiles, but it also confirms the need for caution 

when comparing regions with different levels of dispersion. 

 

For this reason, Welch ANOVA was used as a robustness check. The Welch results, 

reported in Appendix Table 3, confirm the standard analysis of variance findings, with p-

values below 0.001 for all variables. This outcome shows that the significant differences 

across geographical areas remain valid even after accounting for the violation of the equal 

variance assumption. Therefore, the ANOVA results do not depend on a problematic 

statistical assumption. The evidence of regional differences is robust to the use of a more 

appropriate test for unequal variances.  

 

 

 

 

 

 

 

 

 

Source: author’s own elaboration based on Bloomberg data. 

Figure 3. Financial leverage boxplots by geographical area 
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Source: author’s own elaboration based on Bloomberg data. 

 

The graphical evidence from the boxplots supports the statistical results. The leverage 

boxplots reported in Figure 3 show that Oceania tends to have lower leverage levels, while 

the volatility boxplots reported in Figure 4 show higher volatility for Oceania and North 

America. The boxplots also highlight the presence of outliers and wide dispersion within 

several regions, confirming that financial variables are highly heterogeneous across firms. 

This visual evidence is coherent with the Levene test, which indicates unequal variances, 

and with the descriptive statistics, which showed that the financial variables are not 

normally distributed. In particular, the ROA volatility boxplot provides the clearest visual 

confirmation of regional differences, as the distribution of ROA volatility varies visibly 

across geographical areas.  

 

Taken together, the results of the analysis of variance support the hypothesis that firms 

across geographical areas differ in terms of leverage and earnings volatility. The evidence 

is statistically strong, since all four ANOVA models are significant at the 0.001 level. 

However, the strength of the geographical effect differs across variables. For leverage D/A 

and leverage D/E, the differences are statistically significant but relatively small. For ROE 

volatility, the geographical effect is also limited. For ROA volatility, instead, the 

Figure 4. Earnings volatility boxplots by geographical area 
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geographical effect is more relevant, suggesting that regional differences are especially 

important for explaining asset-based earnings instability. 

ANOVA confirms that average differences exist across geographical areas, but it does not 

explain whether leverage itself contributes to earnings volatility after controlling for firm-

specific characteristics. Moreover, ANOVA does not test whether the relationship between 

leverage and volatility changes across regions. Therefore, the next step of the empirical 

analysis uses OLS regression with moderator in order to examine whether financial 

leverage is significantly associated with earnings volatility and whether geographical area 

modifies this relationship. 
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4.3. OLS regression analysis with moderator 

 

The OLS regression analysis allows the study to verify whether leverage remains 

associated with volatility after controlling for firm-level characteristics. The main model 

uses ROA volatility as the dependent variable and leverage D/A as the main explanatory 

variable.  

The main OLS regression is presented through three progressively specified models, 

reported in Table 13, 14 and 15. Model 1 represents the baseline specification and 

examines the relationship between leverage D/A and ROA volatility while including the 

firm-level controls. Model 2 extends the baseline specification by adding geographical 

area. Model 3 further extends the analysis by adding the interaction terms between 

leverage D/A and geographical area. This specification makes it possible to observe 

whether the leverage-volatility relationship differs across regions, rather than only 

whether regions differ in their average level of volatility. 

The three models should therefore be interpreted together. Model 1 identifies the general 

association between leverage and ROA volatility. Model 2 verifies whether this 

association remains stable after controlling for geographical differences and whether 

geography has an independent effect on average volatility levels. Model 3 tests whether 

geography changes the slope of the leverage-volatility relationship. This progressive 

structure is important because it allows the analysis to distinguish between two different 

roles of geography: geography may explain differences in average ROA volatility, or it may 

moderate the effect of leverage on ROA volatility.  

 

Model 1, as shown in Table 13, provides evidence of a negative and statistically significant 

relationship between leverage D/A and ROA volatility. This means that, after controlling 

for firm size, profitability, growth opportunities and sector, firms with higher debt 

relative to assets tend to present lower volatility in ROA. The negative coefficient suggests 

that, within this sample, more leveraged firms tend to have more stable returns on assets. 
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This result is particularly relevant because it is partly counterintuitive compared to the 

part of the literature that associates debt financing with higher financial risk and greater 

earnings instability. Studies discussed in the literature review often emphasize that 

leverage may amplify earnings fluctuations because debt creates fixed financial 

obligations that firms must meet even when performance declines. However, the negative 

coefficient found in this model suggests that this relationship is not necessarily uniform. 

 

Table 13. Model 1 - OLS regression analysis 

 

Source: author’s own elaboration based on Bloomberg data. 

 

This result should not be interpreted as implying that debt always reduces volatility. 

Rather, it suggests that the firms with higher debt-to-assets ratios in the sample may be 

firms with more predictable operating performance, more stable assets, or stronger 

capacity to sustain debt. From this perspective, the negative coefficient may indicate that 

firms able to access and maintain higher levels of debt are also firms whose asset-based 

profitability is relatively more stable. In other words, the relationship may reflect not only 
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the mechanical effect of debt, but also the characteristics of firms that are able to use debt 

financing. Since ROA measures profitability relative to total assets, the result suggests that 

leverage D/A is associated with lower fluctuations in operating performance, rather than 

higher instability. 

One possible economic explanation is related to the disciplinary role of debt. Firms with 

higher leverage may face stronger pressure to manage resources efficiently, maintain 

stable cash flows and avoid excessive fluctuations in operating performance. Debt 

obligations may therefore encourage more controlled investment and operating 

decisions, which can be associated with lower ROA volatility. Another possible 

explanation is that firms with higher debt-to-assets ratios may be more mature, larger or 

more stable firms, which are able to obtain and sustain debt financing precisely because 

their operating performance is less volatile. Therefore, the negative relationship should 

be interpreted as an association between leverage and asset-based stability, rather than 

as evidence that debt directly causes lower volatility. 

The control variables in Model 1 also provide important information. Firm size, measured 

through log total assets, is negative and highly significant. This indicates that larger firms 

tend to have lower ROA volatility. The result is consistent with the idea that larger firms 

may be more diversified, more established and less exposed to extreme fluctuations in 

profitability. Larger firms may also have better access to financial resources and more 

stable market positions, which can reduce the variability of returns generated by their 

assets. 

Average ROA is also negative and highly significant. This means that firms with higher 

average profitability over the period tend to present lower ROA volatility. This suggests 

that profitability and stability are connected: firms that are more profitable on average 

also tend to be less volatile. 

By contrast, the market-to-book ratio is positive and highly significant. This suggests that 

firms with higher growth opportunities tend to show higher ROA volatility. Firms with 

higher market-to-book ratios are often firms whose valuation depends more strongly on 

future expectations, expansion opportunities and investment prospects. These firms may 

be more exposed to uncertainty and may therefore present more volatile profitability. The 
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positive coefficient of market-to-book ratio indicates that growth potential is associated 

with greater instability in ROA. 

The sector controls are generally not strongly significant. This suggests that, once size, 

profitability, growth opportunities and leverage are included in the model, industry 

differences do not dominate the explanation of ROA volatility.  

Overall, Model 1 provides a solid baseline specification. The adjusted R-squared is 0.3507, 

indicating that the model explains approximately 35% of the variation in ROA volatility. 

Given the high heterogeneity of the sample and the firm-level nature of the data, this 

represents a meaningful explanatory power. It suggests that leverage, size, profitability, 

growth opportunities and sector capture an important part of the variation in asset-based 

earnings volatility, although other unobserved factors may still contribute to explaining 

the remaining volatility. 

 

In Model 2 the geographical area variable is added. The most important result, 

represented in Table 14, is that the coefficient of leverage D/A remains negative and 

statistically significant. This confirms that the negative relationship between leverage and 

ROA volatility is not eliminated when geographical differences are controlled for. 

The geographical coefficients in Model 2 provide additional insight. Since Europe is the 

reference category, the coefficients of the other areas indicate whether firms located in 

those regions have higher or lower ROA volatility compared to European firms, holding 

leverage and the other controls constant. The results show that Africa, India, Latin 

America and Oceania have positive and statistically significant coefficients. This means 

that firms located in these areas show higher average levels of ROA volatility than 

European firms. This may reflect differences in market structure, macroeconomic 

stability, institutional environment, industry composition or firm characteristics that are 

not fully captured by the controls included in the model. However, the interpretation must 

remain cautious because the regression identifies associations, not causal mechanisms. 

This caution is relevant also for Latin America, because this geographical area has a much 

smaller number of observations than the other regions. Therefore, although the positive 
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coefficient suggests higher average ROA volatility compared to Europe, the result should 

not be generalized too strongly. 

 

Table 14. Model 2 - OLS regression analysis 

 

Source: author’s own elaboration based on Bloomberg data. 

 

The results for Asia excluding India and North America are not statistically significant in 

Model 2. This means that, once firm-level characteristics are controlled for, these areas do 

not show a statistically significant difference in average ROA volatility compared to 

Europe. The result for North America is particularly interesting because the descriptive 

analysis and boxplots suggested relatively high volatility in North America. However, in 

the regression, this difference is no longer statistically significant after controlling for size, 
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profitability, growth opportunities, leverage and sector. This suggests that the higher 

volatility observed descriptively for North America may be partly explained by firm-level 

characteristics rather than by geographical location alone. 

The adjusted R-squared increases to 0.3533 in Model 2. The increase is small, but it 

indicates that geographical area adds some explanatory power to the model. Therefore, 

geography contributes to explaining ROA volatility, but it does not radically change the 

model.  

 

Table 15 shows the main results of Model 3. This model introduces the interaction 

between leverage D/A and geographical area. This model is especially important because 

it tests whether the effect of leverage on ROA volatility differs across regions. In this 

specification, the main coefficient of leverage D/A represents the effect of leverage for 

European firms, because this geographical area is the reference category. The coefficient 

is negative and highly significant, indicating that in Europe higher leverage D/A is 

associated with lower ROA volatility. 

The geographical coefficients in Model 3 show that Africa and India remain positive and 

statistically significant. This indicates that, compared to Europe, these regions show 

higher average ROA volatility when leverage is equal to zero. However, the most relevant 

part of Model 3 is the set of interaction terms. These interaction coefficients indicate 

whether the relationship between leverage and ROA volatility in each geographical area 

is significantly different from the relationship observed in Europe. 

The interaction results show that almost all interaction terms are not statistically 

significant. It means that the effect of leverage on ROA volatility does not appear to change 

substantially across geographical areas. While geographical areas differ in their average 

level of volatility, they do not strongly differ in the way leverage D/A is related to ROA 

volatility. The only partial exception is Oceania, which is marginally significant at the 10% 

level, but this evidence is weak and not sufficient to conclude that Oceania presents a 

clearly different leverage-volatility relationship. 
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Table 15. Model 3 - OLS regression analysis 

 

Source: author’s own elaboration based on Bloomberg data. 

 

This result provides an important distinction. Geography matters, but mainly as a level 

effect, not as a strong moderating effect. The regression suggests that some regions have 

higher average ROA volatility than Europe, but the negative relationship between 

leverage D/A and ROA volatility is broadly similar across areas. Therefore, the evidence 

does not strongly support the idea that geographical area systematically changes the 

direction or strength of the leverage-volatility relationship in the main ROA-based model. 
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In other words, regional differences emerge more clearly in the average level of volatility 

than in the intensity of the relationship between leverage and volatility. This means that 

the geographical context helps explain which areas are characterized by higher or lower 

ROA volatility, but it does not strongly change how leverage D/A is associated with ROA 

volatility. 

 

Table 16. Comparison of OLS Models 

 

Source: author’s own elaboration based on Bloomberg data. 

 

The model comparison represented in Table 16 confirms this interpretation. The 

comparison between Model 1 and Model 2 shows that adding geographical area 

significantly improves the model, with a p-value of 0.000049. This means that 

geographical area provides additional explanatory information for ROA volatility. 

However, the comparison between Model 2 and Model 3 shows that adding the 

interaction between leverage and geographical area does not significantly improve the 

model. This confirms that the interaction terms do not add meaningful explanatory 

power. Therefore, the results indicate that geography helps explain differences in average 

volatility levels, but it does not strongly modify the relationship between leverage and 

ROA volatility. 

 

The robust standard errors confirm the same conclusions. The complete robust standard 

error results are reported in Appendix Table 7. After correcting for heteroskedasticity, 

leverage D/A remains negative and statistically significant. This is important because the 

Breusch-Pagan test, reported in Appendix Table 6, indicates the presence of 

heteroskedasticity, meaning that standard errors from the basic OLS output could be 

unreliable. The fact that the main coefficient remains significant after using robust 
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standard errors strengthens the reliability of the result. The controls also remain 

consistent: firm size and average ROA are negatively associated with ROA volatility, while 

the market-to-book ratio is positively associated with ROA volatility. 

The robust standard errors also confirm the interpretation of the geographical variables. 

In the model including geography, Africa, India, Latin America and Oceania remain 

associated with higher average ROA volatility compared to Europe. However, the 

evidence for Latin America should be read with caution because of the limited number of 

firms in this area. In the interaction model, however, the interaction terms remain mostly 

insignificant. Therefore, the robust results support the same overall message: leverage 

D/A is negatively associated with ROA volatility, geographical area matters for average 

volatility levels, but geography does not strongly moderate the leverage-volatility 

relationship. 

 

The diagnostic results support an acceptable interpretation of the model. The VIF 

diagnostics, shown in Appendix Table 5, do not indicate problematic multicollinearity, 

suggesting that the independent variables are not excessively correlated and that the 

estimated coefficients are stable. The diagnostic plots, reported in Appendix Figure 1, 

show some deviations from ideal regression assumptions, especially heteroskedasticity 

and non-normal residuals. This is consistent with the descriptive analysis, which showed 

that the dataset contains strong heterogeneity, skewness and heavy tails. However, the 

large sample size and the use of robust standard errors reduce the risk that these issues 

undermine the main interpretation. The residuals vs leverage plot does not indicate that 

the results are driven by a single influential observation, which further supports the 

stability of the regression findings. 
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4.4. Robustness checks results 

 

The robustness checks provide a broader interpretation of the leverage-volatility 

relationship by using alternative measures of both volatility and leverage. They are 

particularly relevant because they allow the analysis to verify whether the main OLS 

result depends on the specific use of ROA volatility and leverage D/A, or whether it 

remains stable when the relationship is observed from an equity-based perspective. 

Table 17. Robustness check 1 

 

Source: author’s own elaboration based on Bloomberg data. 
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Table 17 reports the results of the first robustness check, which uses ROE volatility as the 

dependent variable while keeping leverage D/A as the leverage measure. In this model, 

the coefficient of leverage D/A becomes positive. With robust standard errors, the 

coefficient is 3.525 and the p-value is 0.072, meaning that the relationship is positive but 

only marginally significant. Therefore, the evidence is weaker than in the main ROA 

model, but the direction of the relationship changes. While leverage D/A is negatively 

associated with ROA volatility, it is weakly positively associated with ROE volatility. This 

change in sign is important because it suggests that leverage may affect asset-based and 

equity-based volatility differently. 

This difference suggests that leverage may have different implications depending on the 

performance measure used to calculate volatility. ROA volatility captures the stability of 

returns generated by the firm’s assets, whereas ROE volatility captures the stability of 

returns to shareholders. Since ROE is directly affected by the firm’s equity base and 

financial structure, it is more sensitive to leverage. Therefore, the positive coefficient in 

the ROE volatility model suggests that debt may amplify fluctuations in shareholder 

returns, even if it is associated with lower volatility from an asset-based perspective. 

From an economic point of view, this result is coherent with the different construction of 

ROA and ROE. ROA relates profitability to total assets, which include both debt-financed 

and equity-financed resources. ROE, instead, relates profitability to shareholders’ equity. 

When leverage increases, the equity base becomes relatively more sensitive to changes in 

net income. As a result, the same fluctuation in profitability may produce a stronger 

fluctuation in ROE than in ROA. This helps explain why leverage D/A may be negatively 

associated with ROA volatility but positively associated with ROE volatility. 

The geographical coefficients in the first robustness check also differ from the main 

model. Africa shows higher ROE volatility than Europe, while Oceania shows lower ROE 

volatility after controlling for the other variables. Asia excluding India and India are only 

marginally significant, while Latin America and North America are not significant. This 

indicates that the regional patterns observed for ROA volatility do not perfectly replicate 

when volatility is measured through ROE. Therefore, the regional distribution of volatility 

depends partly on whether the analysis focuses on asset-based or equity-based 
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performance. Again, the result for Latin America should be interpreted cautiously, given 

the smaller size of this geographical group. 

The interaction terms in the first robustness check provide stronger evidence of 

geographical moderation than the main ROA model. The interactions between leverage 

D/A and North America and between leverage D/A and Oceania are statistically 

significant. This indicates that, compared to Europe, the positive relationship between 

leverage D/A and ROE volatility is stronger in North America and Oceania. This is an 

important result because it suggests that geography becomes more relevant when 

volatility is measured from the shareholders’ perspective. In other words, the effect of 

leverage on equity-based volatility appears to vary more across regions than the effect of 

leverage on asset-based volatility. The adjusted R-squared of this model is 0.2582, 

meaning that it explains approximately 25.8% of the variation in ROE volatility.  

 

The second robustness check uses ROA volatility as the dependent variable but replaces 

leverage D/A with leverage D/E. This model keeps the same volatility measure as the 

main model but changes the leverage measure. The coefficient of leverage D/E is negative 

and highly significant. With robust standard errors, the p-value is 0.000014, confirming a 

strong negative relationship between leverage D/E and ROA volatility. The results are 

reported in Table 18. 

This result reinforces the main finding. The negative relationship between leverage and 

ROA volatility is not dependent on the specific use of D/A as the leverage proxy. Even 

when leverage is measured through D/E, higher leverage is associated with lower ROA 

volatility. Therefore, the ROA-based result appears robust across alternative leverage 

measures. This strengthens the conclusion that, in this sample, leverage is negatively 

associated with asset-based earnings volatility. 

This is important because it suggests that the negative association between leverage and 

ROA volatility is not simply driven by the debt-to-assets ratio. Instead, the result remains 

visible even when debt is measured relative to equity. 
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Table 18. Robustness check 2 

 

Source: author’s own elaboration based on Bloomberg data. 

 

The geographical coefficients in the second robustness check are also consistent with the 

main OLS model. Africa, India and Oceania show higher average ROA volatility than 

Europe, holding the other variables constant. This confirms that these regions are 

characterized by higher asset-based volatility relative to Europe. Asia excluding India, 

Latin America and North America are not statistically significant in this specification. The 

fact that Africa, India and Oceania remain significant across specifications suggests that 

their higher ROA volatility is a relatively stable result. 
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The control variables again show coherent signs. Firm size is negative and significant, 

confirming that larger firms tend to have lower ROA volatility. Average ROA is negative 

and highly significant, confirming that more profitable firms tend to be more stable. 

Market-to-book ratio is positive and significant, indicating that firms with higher growth 

opportunities tend to experience higher volatility.  

The interaction terms in the second robustness check are mostly not significant. This 

means that the effect of leverage D/E on ROA volatility is generally similar across 

geographical areas. The main exception is the interaction between leverage D/E and India, 

which becomes significant with robust standard errors. This suggests that the negative 

relationship between leverage D/E and ROA volatility is stronger in India than in Europe. 

However, because the other interaction terms are not significant, the overall evidence of 

geographical moderation remains limited.  

The adjusted R-squared is 0.361, which is slightly higher than in the main model, 

indicating that this specification performs well. 

 

The third robustness check uses ROE volatility as the dependent variable and leverage 

D/E as the leverage measure. This is the specification in which both the volatility measure 

and the leverage measure are equity-based. According to Table 19, the result is very 

different from the ROA models. Leverage D/E is positive and highly significant, with a 

robust p-value of 0.000009. This means that firms with higher debt relative to equity tend 

to have higher ROE volatility. This is one of the most relevant findings of the robustness 

analysis, because it confirms that the positive relationship between leverage and volatility 

becomes much stronger when both variables are observed from an equity-based 

perspective. 

Debt-to-equity directly captures the extent to which debt financing is used relative to 

shareholders’ equity. Since ROE measures returns relative to equity, higher debt relative 

to equity can amplify changes in returns to shareholders. Therefore, the positive 

coefficient indicates that leverage increases the instability of equity-based performance. 

This is consistent with the idea that financial leverage can magnify returns to 

shareholders, both positively and negatively, making ROE more volatile. 
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Table 19. Robustness check 3 

 

Source: author’s own elaboration based on Bloomberg data. 

 

This result also helps explain why the main ROA model and the ROE robustness checks 

lead to different conclusions. ROA volatility reflects the stability of profitability generated 

by total assets, while ROE volatility reflects the stability of profitability available to 

shareholders. Since shareholders’ equity is directly affected by the firm’s financing 

structure, ROE volatility is more exposed to changes in leverage. For this reason, the 

positive and significant coefficient of leverage D/E in the third robustness check suggests 
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that debt may amplify volatility for shareholders even when leverage is associated with 

lower volatility from an asset-based perspective. 

The geographical coefficients in this model show that Africa and India have significantly 

higher ROE volatility than Europe. This suggests that these regions are characterized by 

higher shareholder-return volatility even after controlling for leverage, firm size, 

profitability, growth opportunities and sector. Other areas are not statistically significant, 

indicating that their ROE volatility is not significantly different from Europe once the 

controls are included. 

The interaction terms in the third robustness check suggest that geographical moderation 

is more visible than in the ROA models, although the evidence is not uniformly strong. 

This means that the relationship between leverage and ROE volatility may vary more 

across regions than the relationship between leverage and ROA volatility. However, the 

evidence remains less systematic than the evidence on average regional differences. 

Therefore, even in the robustness checks, geographical area appears to matter more 

clearly for volatility levels than for the intensity of the leverage-volatility relationship. 

The adjusted R-squared of the third robustness check is 0.2688, meaning that the model 

explains approximately 26.9% of the variation in ROE volatility. This is lower than the 

ROA volatility models, but it remains acceptable for firm-level financial data. The lower 

explanatory power may reflect the fact that ROE volatility is more sensitive to financial 

structure, equity fluctuations and firm-specific shocks, which may be harder to capture 

fully with the available controls. 

 

The diagnostic tests for the robustness checks confirm the patterns observed in the main 

OLS analysis. The VIF diagnostics, reported in Appendix Table 8, do not indicate 

problematic multicollinearity, suggesting that the coefficients are not made unstable by 

excessive correlation among independent variables. However, the Breusch-Pagan tests, 

summarized in Appendix Table 9, are significant in all three robustness models, 

confirming the presence of heteroskedasticity. For this reason, robust standard errors are 

necessary for interpretation. The robust standard error results are provided in Appendix 

Table 10 and represent the most reliable basis for assessing coefficient significance. 
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Finally, the diagnostic plots, included in Appendix Figure 2, show non-normal residuals, 

heavy tails and heteroskedasticity, which is consistent with the nature of firm-level 

financial data. However, they do not suggest that the results are dominated by a single 

observation. 

 

Taken together, the OLS analysis provides a more complete interpretation of the 

relationship between financial leverage and earnings volatility. In the main model, where 

ROA volatility is used as the dependent variable and leverage D/A as the main leverage 

measure, the results consistently show a negative and statistically significant relationship. 

In this model, higher leverage D/A is associated with lower ROA volatility after controlling 

for firm size, profitability, growth opportunities and sector. This result is relevant because 

it is partly counterintuitive compared to the literature that associates leverage with 

higher financial risk and greater instability. However, it may be explained by the fact that 

firms with higher debt-to-assets ratios are also firms with more stable asset-based 

profitability, stronger capacity to sustain debt, or greater financial discipline imposed by 

debt obligations. In Model 2, the leverage coefficient remains negative and significant 

after adding geographical area, confirming the stability of the main result. At the same 

time, some geographical areas, particularly Africa, India, Latin America and Oceania, show 

higher average ROA volatility compared to Europe. This indicates that geography 

contributes to explaining differences in average volatility levels, although the 

improvement in explanatory power is limited. The result for Latin America, however, 

must be interpreted with particular caution because this area has a much smaller number 

of observations than the other geographical groups. Model 3 further clarifies the role of 

geographical area. The interaction terms between leverage D/A and geographical area are 

mostly not statistically significant, suggesting that geography does not strongly moderate 

the relationship between leverage and ROA volatility. Therefore, the main OLS results 

indicate that geographical area matters mainly because firms in some regions present 

higher average volatility levels, rather than because the effect of leverage on ROA 

volatility changes substantially across regions. In this sense, regional differences are more 

visible in the level of volatility than in the strength of the leverage-volatility relationship. 
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The robustness checks refine this interpretation by showing that the direction of the 

leverage-volatility relationship depends on how earnings volatility is measured. When 

volatility is measured through ROA, leverage tends to show a negative relationship, both 

when leverage is measured as D/A and when it is measured as D/E. By contrast, when 

volatility is measured through ROE, leverage tends to show a positive relationship, 

especially when leverage is measured as D/E. This suggests that financial leverage may 

be associated with lower asset-based volatility, while amplifying equity-based volatility. 

In other words, leverage appears to have different implications depending on whether 

earnings instability is observed from the perspective of the firm’s assets or from the 

perspective of shareholders’ equity. This distinction represents one of the central findings 

of the empirical analysis, because it shows that the interpretation of financial leverage 

changes depending on the measure of earnings volatility adopted. 
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CONCLUSION 

 

This thesis examined the relationship between financial leverage and earnings volatility 

through a global cross-regional analysis of corporate financial stability. The main 

objective was to understand whether firms with different levels of indebtedness present 

different levels of earnings volatility and whether this relationship changes across 

geographical areas.  

The descriptive analysis showed that the sample is characterized by strong heterogeneity. 

The distribution of firms is broad and global, although not perfectly balanced across areas. 

Europe, North America, Oceania and India represent the largest portions of the sample, 

while Latin America is considerably less represented. This aspect is important for the 

interpretation of the results, because estimates related to Latin America may be less 

stable and more sensitive to individual observations. 

The descriptive statistics also showed that firm-level financial data are highly dispersed 

and often strongly skewed. Variables such as total assets, total debt, total equity, revenues 

and market capitalization present large differences between mean and median values, 

confirming that the sample includes firms of very different sizes. The key variables of the 

analysis also revealed important patterns. ROE volatility was higher than ROA volatility, 

both in terms of mean and standard deviation, suggesting that returns to shareholders 

fluctuate more strongly than returns on assets. This result is coherent with the nature of 

ROE, which is more directly affected by the firm’s equity structure and by financial 

leverage. Leverage D/A and leverage D/E were also positively skewed, indicating that 

most firms present relatively moderate debt levels, while a smaller group of firms is 

characterized by much higher indebtedness. 

The analysis of variance confirmed that statistically significant differences exist across 

geographical areas. All ANOVA models were significant, showing that leverage D/A, 

leverage D/E, ROA volatility and ROE volatility differ across regions. Therefore, the 

hypothesis that firms located in different geographical areas present different financial 

profiles is supported. However, the eta squared results showed that the strength of the 

geographical effect is not the same for all variables. For leverage D/A and leverage D/E, 
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the effect of geographical area is statistically significant but relatively small. For ROE 

volatility, the geographical effect is also limited. For ROA volatility, instead, the effect is 

more relevant, suggesting that regional differences are especially important in explaining 

asset-based earnings instability. 

The robustness of the ANOVA results was confirmed by the Welch ANOVA, which 

remained significant for all variables even after considering the unequal variances 

detected by the Levene tests. The Tukey post-hoc tests showed that not all geographical 

areas differ from each other, but that significant differences are concentrated in specific 

pairs of regions. The boxplots confirmed these patterns visually, especially because 

Oceania showed lower leverage levels, while North America and Oceania indicated higher 

volatility levels. Overall, the ANOVA results support the idea that geographical area 

matters in explaining differences in leverage and earnings volatility, although the 

magnitude of this effect varies across variables. 

The OLS regression analysis provided a more direct test of the relationship between 

financial leverage and earnings volatility. In the main model, ROA volatility was used as 

the dependent variable and leverage D/A as the main independent variable. The results 

showed that leverage D/A is negatively and significantly associated with ROA volatility 

after controlling for firm size, profitability, market-to-book ratio and sector. This means 

that, in the main specification, higher leverage is associated with lower asset-based 

earnings volatility. This finding suggests that, when volatility is measured through ROA, 

more leveraged firms may be associated with more stable asset-based profitability. 

This result can be interpreted in light of the disciplinary role of debt discussed in the 

literature. While several studies associate leverage with higher financial risk and greater 

pressure to meet debt obligations, other theoretical perspectives suggest that debt can 

reduce managerial discretion and encourage firms to use resources more efficiently. From 

this point of view, leverage may contribute to financial discipline and may be associated 

with more stable operating performance. Moreover, more leveraged firms may also be 

larger, more mature or more structured firms, with better access to financial markets and 

more stable operations. Therefore, the negative relationship between leverage and ROA 

volatility is consistent with the idea that leverage does not necessarily increase instability 

in every context. This interpretation is particularly relevant because the negative sign of 
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the coefficient is partly counterintuitive compared to the part of the literature that 

associates debt with higher earnings instability. However, the result may reflect the fact 

that firms able to sustain higher leverage are also firms with more stable asset-based 

performance. 

When geographical area was added to the OLS model, the leverage coefficient remained 

negative and significant, confirming the stability of the main result. At the same time, 

some geographical areas showed higher average ROA volatility compared to Europe, 

especially Africa, India, Latin America and Oceania. This confirms that geography matters 

for average levels of earnings volatility. However, when interaction terms between 

leverage and geographical area were introduced, most of them were not statistically 

significant. Therefore, the hypothesis that geographical area moderates the relationship 

between leverage and ROA volatility is not strongly supported in the main model. 

Geography appears to matter more as a level effect than as a moderator of the leverage-

volatility relationship. In other words, regional differences emerge more clearly in the 

average level of volatility than in the intensity of the relationship between leverage and 

volatility. 

The robustness checks provided one of the most important findings of the thesis. When 

alternative combinations of leverage and volatility measures were used, the relationship 

between leverage and earnings volatility changed depending on the measure of volatility 

considered. When ROA volatility was used as the dependent variable, leverage was 

negatively associated with volatility both when measured through D/A and when 

measured through D/E. This confirms that the negative relationship between leverage 

and asset-based earnings volatility is robust to the use of an alternative leverage measure. 

However, when ROE volatility was used as the dependent variable, the relationship 

changed. Leverage D/A became positively associated with ROE volatility, although only 

weakly when robust standard errors were considered. More importantly, leverage D/E 

was positively and significantly associated with ROE volatility. This means that higher 

debt relative to equity is associated with higher volatility in shareholder returns. 

Therefore, the robustness checks show that the effect of leverage is not uniform, leverage 

is negatively associated with ROA volatility, but positively associated with ROE volatility, 

especially when leverage is measured through debt-to-equity. 
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The different results obtained for ROA volatility and ROE volatility suggest that leverage 

does not affect all dimensions of earnings volatility in the same way. ROA volatility 

captures the stability of returns generated by the firm’s assets, while ROE volatility 

captures the stability of returns available to shareholders. Therefore, leverage may be 

associated with lower asset-based volatility, while at the same time amplifying the 

volatility of shareholder returns. This distinction is one of the central findings of the 

thesis, because it shows that the interpretation of financial leverage depends strongly on 

the volatility measure adopted. 

 

These findings can also be connected to the literature reviewed in Chapter 1. Studies such 

as Boll et al. (2022), Ujah and Brusa (2014), and Ahmed (2023) emphasize that financial 

leverage can increase financial pressure and may be associated with greater earnings 

instability or earnings management incentives. However, other studies, such as Chen 

(2020), Arhinful and Radmehr (2023), Adenugba et al. (2016), and Maharani et al. (2024), 

show that the effect of leverage is complex and depends on the level of debt, the firm’s 

ability to service its obligations, governance mechanisms and the broader institutional 

context. The results of this thesis are consistent with this second interpretation. They 

show that leverage cannot be interpreted as having a single positive or negative effect on 

earnings volatility. Its association with earnings volatility depends on whether financial 

stability is observed from an asset-based or equity-based perspective. 

In relation to the hypotheses developed at the beginning of the thesis, the results provide 

mixed but meaningful evidence.  

With respect to H1, the descriptive analysis supports the expectation that firms located in 

different geographical areas present different financial characteristics in terms of 

leverage, profitability, size and earnings volatility. H2 is also supported, since the ANOVA 

results confirm statistically significant average differences across geographical areas for 

both leverage and volatility measures. H3 is supported as well, because the OLS models 

show that financial leverage is significantly associated with earnings volatility after 

controlling for firm-specific characteristics. However, the direction of this association 

depends on the measure of volatility used. H4 is therefore supported, as the robustness 

checks show that the leverage-volatility relationship differs between ROA volatility and 
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ROE volatility. Finally, H5 is only partially supported. Geographical area matters for 

average volatility levels, but the interaction terms provide limited evidence that 

geography strongly moderates the relationship between leverage and ROA volatility. 

 

This study presents some limitations that should be considered when interpreting the 

results. First, the analysis is based on a three-year period, from 2022 to 2024. Although 

this period allows the calculation of ROA and ROE volatility, a longer time horizon could 

provide a more complete measure of earnings instability and reduce the influence of 

temporary shocks affecting specific years. Second, the dataset is not perfectly balanced 

across geographical areas. Latin America is represented by a much smaller number of 

firms compared to Europe, North America, Oceania and India, and its results should 

therefore be interpreted with caution. Third, the analysis relies on Bloomberg data 

availability, and missing values reduced the number of valid observations for some 

variables and models. Fourth, although cleaning and winsorization procedures were 

applied, the data remain highly heterogeneous, skewed and characterized by heavy tails. 

Finally, the OLS models identify statistical associations rather than causal relationships. 

Therefore, the results should not be interpreted as proof that leverage directly causes 

changes in earnings volatility. 

 

Future research could extend this analysis by using a longer panel dataset, including more 

years and different economic cycles. It could also include country-level institutional 

variables, such as creditor protection, bankruptcy laws, legal enforcement, financial 

market development and macroeconomic stability, in order to better explain regional 

differences. Moreover, sector-specific analyses could help determine whether the 

leverage-volatility relationship changes across industries. Finally, future studies could 

further investigate the distinction between ROA volatility and ROE volatility, since the 

results of this thesis suggest that the choice of volatility measure has a substantial impact 

on the interpretation of financial leverage. 
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In conclusion, this thesis shows that financial leverage is significantly associated with 

earnings volatility, but its effect is not uniform. The main evidence indicates that leverage 

is negatively related to ROA volatility, while the robustness checks show that leverage is 

positively related to ROE volatility. This means that leverage may be associated with 

greater stability in asset-based profitability but greater instability in shareholder returns. 

Geographical area also plays an important role in explaining differences in average 

volatility levels, although it does not strongly moderate the leverage-volatility 

relationship in the main ROA model. Overall, the results highlight the importance of 

considering both the measure of leverage and the measure of earnings volatility when 

evaluating corporate financial stability. The relationship between debt and earnings 

volatility depends not only on how leverage is measured, but also on whether volatility is 

observed from the perspective of assets or shareholders’ equity. 
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APPENDIX 

Appendix Table 1. Eta squared results 

 

Source: author’s own elaboration based on Bloomberg data. 

 

Appendix Table 2. Levene Test results 

 

Source: author’s own elaboration based on Bloomberg data. 

 

Appendix Table 3. Welch ANOVA results 

 

Source: author’s own elaboration based on Bloomberg data. 
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Appendix Table 4. Tukey test results 

 

Source: author’s own elaboration based on Bloomberg data. 
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Appendix Table 5. Multicollinearity test - main OLS model 

 

Source: author’s own elaboration based on Bloomberg data. 

 

Appendix Table 6. Breusch-Pagan tests - main OLS model 

 

Source: author’s own elaboration based on Bloomberg data. 

 

Appendix Table 7. Robust standard errors - Model 1, 2, 3 
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Source: author’s own elaboration based on Bloomberg data. 
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Appendix Figure 1. Diagnostic boxplots - main OLS model 

 

Source: author’s own elaboration based on Bloomberg data. 

 

Appendix Table 8. Multicollinearity test - robustness checks 

 

Source: author’s own elaboration based on Bloomberg data. 
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Appendix Table 9. Breusch-Pagan tests - robustness checks 

 

Source: author’s own elaboration based on Bloomberg data. 

 

 

Appendix Table 10. Robust standard errors - robustness check 1, 2, 3 
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Source: author’s own elaboration based on Bloomberg data. 
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Appendix Figure 2. Diagnostic boxplots - robustness checks 

 

Robustness check 1 

 

Robustness check 2 
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Robustness check 3 

Source: author’s own elaboration based on Bloomberg data. 
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