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Anotace
Cílem práce je na základě kvantitativní analýzy zhodnotit vztah mezi kapitálovou strukturou a finanční výkonností na Slovensku. Po využití teoretických aspektů jako motivace a rešerše relevantní literatury, implementujeme metodologii tvorbu lineárních regresí v RStudiu.  Provedeme vícero analýz abychom zjistili, jestli má dluhové financování pozitivní či negativní dopad na ziskovost podniků. Pomocí panelových dat téměř 50 000 společností za období 2013 až 2023 ukážeme, že dluh má negativní vliv na návratnost aktiv, zatímco na návratnost vlastního kapitálu má vliv pozitivní. Tento jev může být přičítán skutečnosti, že Slovensko je rozvinutou zemí s dobře fungujícím institucionálním prostředím a relativně snadným přístupem k levnějším formám financování, jako je dluh.

Abstract
This work aims to evaluate the relationship between capital structure and financial performance in Slovakia based on quantitative analysis. In addition to theoretical concepts such as motivation and relevant literature review, we implement methodology of creating linear regressions in RStudio. We conduct multiple analysis to determine whether debt financing has a positive or negative impact on profitability of firms. By using a panel of almost 50 000 companies from 2013 to 2023, we show that debt has negative impact on Return on assets, while it has positive impact on Return on equity. This may be attributed to Slovakia's status as a developed country with a well-functioning institutional environment and relatively easy access to lower-cost financing options, such as debt. 
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[bookmark: _Toc381564257][bookmark: _Toc20320070][bookmark: _Toc197528694]Introduction
The relationship between capital structure and financial performance has been a central topic in corporate finance for decades, attracting significant attention from researchers, financial analysts, and business leaders alike. Capital structure refers to the specific combination of debt and equity that a company uses to finance its operations and growth. The way a firm structures its capital not only reflects its financial strategy and risk tolerance but also plays a pivotal role in determining its operational efficiency, profitability, and long-term sustainability. As firms operate in increasingly competitive and dynamic environments, understanding the impact of capital structure decisions on financial performance has become more critical than ever.
Foundational theories like the Modigliani-Miller theorem, trade-off theory, pecking order theory, and agency theory offer key perspectives on how firms approach financing decisions. However, despite the strength of these theoretical models, empirical findings on the link between capital structure and financial performance remain varied and frequently inconclusive. While some studies suggest that leverage positively affects performance by imposing discipline on management and boosting returns. Others highlight the negative consequences of excessive debt, such as increased interest obligations, reduced financial flexibility, and greater vulnerability to economic downturns. These inconsistencies suggest that the relationship may be context-dependent, influenced by firm-specific factors such as size, industry, growth opportunities, and market conditions.
This thesis aims to evaluate the complex relationship between capital structure and financial performance in Slovak Republic based on quantitative analysis. Through an examination of empirical data from a range of firms and industries we try to answer questions such as: Does leverage have positive or negative impact on firm’s profitability? Does it depend on firm’s size? Is there a difference in performance when considering only short-term or only long-term debt? 
In the first chapter, we provide a comprehensive review of the existing literature on capital structure and its impact on financial performance. The chapter begins by outlining key theoretical concepts, including the definition of capital structure, the notion of an optimal capital structure, and the primary factors influencing it. This is followed by an overview of empirical studies that examine the relationship between capital structure and financial performance, highlighting the diverse factors that may affect this relationship. Most of these studies rely on micro-level data, typically focused on firms within a single country.
The second chapter outlines the research methodology adopted for this study. We begin by constructing a dataset using publicly available sources, followed by the selection and calculation of relevant financial variables. The data is then cleaned, transformed, and organized according to predefined criteria. Subsequently, we identify and justify the use of appropriate econometric techniques to conduct a rigorous analysis of the relationship under investigation.
In the third chapter, we present and interpret the findings of our empirical analysis. We examine various indicators of debt and financial performance to determine the nature and strength of their relationship. Special attention is given to whether different types of debt or performance measures yield varying results, thereby providing a more nuanced understanding of the link between capital structure and financial performance.


[bookmark: _Toc20320071][bookmark: _Toc197528695]Theoretical concepts
This chapter introduces the key theoretical foundations necessary for understanding the relationship between capital structure and financial performance. It begins with definitions and essential financial indicators used to evaluate capital structure and performance, followed by a discussion of what constitutes an optimal capital structure. The chapter then outlines the main theories that have shaped academic thinking in this area. 
[bookmark: _Toc20320072][bookmark: _Toc197528696]Definitions
Capital structure refers to the mix of funding sources a company uses—primarily debt and equity—to support its operations and investments. It reflects how a business finances its assets and significantly influences its financial health and risk exposure. This structure is visible on the company’s balance sheet, a key tool for investors when assessing the firm’s investment potential.
Companies typically raise capital through two main avenues: debt, which involves borrowing funds, and equity, which entails raising money from investors. Debt financing can include both short-term and long-term loans, lease obligations, and redeemable preferred shares. On the other hand, equity financing encompasses common and preferred stock along with retained earnings accumulated over time (Brealey et al., 2020).
Firms that depend heavily on debt financing are often perceived as riskier by investors, yet this financial leverage can also fuel business expansion (Bandyopadhyay & Baura, 2016). One key advantage of debt is its tax-deductibility—interest payments on borrowed funds can reduce a company’s taxable income. Moreover, unlike equity financing, debt does not dilute ownership, allowing the original owners to retain full control. Debt financing also becomes particularly attractive in low interest rate environments, where borrowing costs are reduced, and credit is more accessible.
Equity financing allows external investors to obtain partial ownership in the company, entitling them to a share of future profits. Although equity is generally more expensive than debt—particularly in low-interest-rate environments—it does not require repayment. This characteristic can be especially advantageous for firms facing periods of declining earnings or uncertain cash flows.
To evaluate a company’s capital structure, financial analysts often use a range of key ratios. Two of the most commonly applied are the debt ratio, which measures total debt in relation to total assets, and the debt-to-equity (D/E) ratio, which compares a company’s debt level to its shareholders’ equity. Analysts may also examine the composition of debt more closely by calculating the proportions of short-term and long-term debt relative to total assets (Abdullah & Tursoy, 2021). Another significant measure is the long-term debt-to-capitalization ratio—a variation of the D/E ratio—determined by dividing long-term debt by total capitalization, which includes long-term debt, preferred stock, and common equity. These metrics offer critical insights into the financial risk tied to a firm’s use of leverage.
A company's financial performance is often evaluated using key profitability ratios such as Return on Assets (ROA), Return on Equity (ROE), and Return on Sales (ROS). ROA indicates how effectively a firm utilizes its assets to produce net income, calculated by dividing net income by total assets. ROE, on the other hand, measures the profitability relative to shareholders’ equity, highlighting how well a company leverages investor capital to generate returns. ROS—also referred to as the operating profit margin—is computed by dividing operating income by net sales and reveals how efficiently a business converts revenue into operating profit. Collectively, these metrics offer a well-rounded perspective on a company’s profitability, efficiency, and overall financial strength.
[bookmark: _Toc197528697]Optimal capital structure
A firm’s optimal capital structure is typically defined as the mix of debt and equity that minimizes its weighted average cost of capital (WACC). In practice, however, this concept is not always implemented in a strictly technical manner. Instead, many firms approach capital structure decisions from a broader strategic or managerial perspective, considering long-term goals, risk tolerance, and market conditions.
To achieve an optimal balance, companies may raise new funds through either debt or equity issuance. These funds can be allocated toward new investments or used to restructure the existing capital base through actions like debt repayment or equity buybacks. The overall cost of capital is determined by calculating a weighted average of the cost of equity and the cost of debt—commonly referred to as WACC—which serves as a benchmark for evaluating financial efficiency and investment decisions (Akan & Tevfik, 2021).
The formula is equal to:  

	
	(1)


where:
E is market value of the firm’s equity (market cap)
D is market value of the firm’s debt
V is total value of capital (equity plus debt)
Re is cost of equity (required rate of return)
Rd is cost of debt (yield to maturity on existing debt)
T is tax rate

Table 1 – Equity and debt comparison
	Equity
	Debt

	No interest payments
	Interest payment

	Optional dividend
	No dividend 

	No maturity or repayment date
	Fixed repayment schedule

	Voting rights for shareholders
	No voting rights for debt holders

	Investors expect higher returns
	Debt holders expect lower returns

	Shareholders have low priority during liquidation
	Creditors have high priority during liquidation

	Dilutes ownership and control
	Includes financial covenant 

	Offers maximum operational flexibility
	May limit operational flexibility

	Higher cost
	Lower cost 



Capital structures may be significantly different between industries due to differences in business models and cash flow stability. For example, firms in cyclical sectors like mining typically avoid high debt levels because of their volatile revenues and the uncertainty of meeting repayment obligations. In contrast, sectors such as banking and insurance are inherently more leveraged, as their operations depend on substantial debt to function effectively and generate returns.
Private companies, particularly small and medium-sized enterprises, often face greater obstacles in accessing debt financing than equity. This is largely because lenders tend to demand personal guarantees or collateral, making debt less attainable and potentially riskier for business owners. When evaluating the most suitable capital structure, managers and owners must carefully consider the trade-offs between debt and equity financing. Above, in Table 1, we see a comparison of their respective advantages and disadvantages
[bookmark: _Toc197528698]  Capital structure theories
Gaining insight into how capital structure influences firm performance involves examining the primary theoretical frameworks in the field. This section outlines several major theories—such as the Modigliani–Miller theorem, trade-off theory, pecking order theory, agency theory, and market timing theory—that provide various perspectives on the factors guiding firms’ financing decisions and the resulting impact on their overall value.
The link between capital structure and firm performance is a fundamental topic in financial theory, with numerous models proposed to explain how financing decisions influence a company’s value. Among the earliest and most impactful contributions is the Modigliani–Miller (MM) theory (Modigliani & Miller, 1958). This framework argues that, under specific assumptions, a firm’s value is unaffected by its capital structure. In essence, MM suggests that a company's worth is determined by the value of its assets, regardless of the mix of debt and equity used to finance them.
Nevertheless, the Modigliani–Miller theory is grounded in a series of highly idealized assumptions that rarely hold true in real-world financial settings. It is built on the premise of perfect capital markets—where there are no taxes, transaction costs, bankruptcy risk, or information asymmetry. The theory also assumes that all market participants have full access to information, managers consistently act in shareholders' best interests, investors can borrow and lend at the same interest rates, and all firms within an industry face identical level of risk. These assumptions limit the practical application of the MM model, making it more of a theoretical construct than a realistic guide for financial decision-making (Le & Phan, 2017).
The MM theory relies on an arbitrage argument, suggesting that if a leveraged firm (one using debt) has a higher value, investors will sell its stock and buy shares in a company without debt. Since there are no transaction costs in this scenario, investors can generate risk-free profits through this arbitrage process. This process continues until the stock prices of both companies—leveraged and unleveraged—become equal. 
In a perfect market, this adjustment happens almost instantly, leading MM theory to conclude that a firm’s value is not influenced by its capital structure. However, in a real-world market where the previously mentioned assumptions do not apply, the outcome is quite different, indicating that capital structure does, in fact, impact firm value.
To overcome the shortcomings of the Modigliani–Miller model in imperfect market conditions, several alternative theories have been developed—most notably, trade-off theory, pecking order theory, and agency theory. The trade-off theory (Kraus & Litzenberger, 1973; Myers, 1984) proposes that firms strive to find an optimal capital structure by weighing the benefits and drawbacks of debt financing.
A key benefit of using debt is the tax shield, which enables firms to reduce taxable income through interest deductions. However, increased debt also raises the risk of financial distress, bringing with it both direct and indirect bankruptcy costs (Kim, 1978; Kraus & Litzenberger, 1973). Essentially, the theory argues that a firm’s value with leverage is equal to the value of the same firm without leverage, plus the tax advantage of debt, minus the potential costs of financial distress.
The pecking order theory (Myers & Majluf, 1984; Ross, 1977) proposes that firms adhere to a preferred sequence when making financing decisions: they begin with internal funds, turn to debt if more capital is needed, and consider issuing equity only as a last resort when additional debt is impractical. This financing preference is traditionally attributed to factors such as transaction costs, issuance expenses, and information asymmetry between firms and investors.
Retained earnings are the most cost-effective source of financing, as they involve minimal transaction and issuance expenses. Compared to equity, debt financing generally comes with lower information-related costs. The theory also highlights that managers often possess better knowledge of the firm’s actual value than outside investors. Because equity is perceived as riskier than debt, investors expect a higher return on equity investments. Consequently, firms tend to rely on retained earnings first and turn to debt only when internal resources are insufficient—reserving equity issuance as a last resort.
In contrast to other capital structure theories, the pecking order theory does not advocate for a specific debt-to-equity ratio to optimize firm value. Instead, shifts in a company’s debt ratio are viewed as a byproduct of financing decisions made when internal funds are depleted.
Rezňáková, Svoboda & Polednáková (2010) analyze which determinants influence capital structure and subsequently which theory describes financial decisions in Slovakia better. Their findings were in favor of trade-off theory; however, they show that no financing theory explains the relationship between capital structure and firm performance completely. 
Agency theory, as proposed by Jensen & Meckling (1976), Jensen (1986), and Hart & Moore (1994), focuses on the conflicts of interest that can arise between managers, shareholders, and debt holders. According to this perspective, the ideal capital structure is one that reduces overall agency costs, thereby enhancing the value of the firm.
Jensen & Meckling (1976) distinguished between two primary types of agency costs. The agency cost of equity stems from tensions between managers and shareholders, while the agency cost of debt emerges from conflicts between equity holders and creditors. One example of the shareholder-manager conflict occurs when managers act in their own self-interest—such as using excess free cash flow to fund unprofitable or unnecessary projects—rather than working to maximize shareholder value and overall firm performance.
Jensen (1986) argued that increasing a firm’s debt can help address this problem by creating pressure on managers to focus on investments that yield enough cash flow to meet interest obligations. In doing so, debt helps lower agency costs between managers and shareholders, potentially enhancing the overall value of the firm.
However, while debt helps alleviate conflicts between shareholders and managers, it can exacerbate tensions between shareholders and debt holders (Myers, 1977). This conflict arises because debt may incentivize shareholders to engage in suboptimal investment decisions (Milton & Raviv, 1991). In addition, Myers noted that when a firm's debt levels are high, debt holders demand higher interest rates to compensate for the increased risk of liquidation or underinvestment. In this way, excessive debt can negatively impact a firm’s value. These findings are supported by Berger & di Patti (2006) who also claims that capital structure influences agency costs in a non-linear way, with moderate leverage reducing managerial agency costs, but excessive leverage increasing total agency costs due to heightened financial distress and conflicts with debt holders.
Furthermore, the results of Brendea, Pop & Mihalca (2022) who analyse Central and Eastern European economies are not consistent with agency theory. They found that the relationship between ROA as a measure of firm performance and debt ratio was negative.
Additionally, the market timing theory posits that a firm’s choice between issuing debt or equity is affected by its past market valuations (Baker & Wurgler, 2002; Kayhan & Titman, 2007; Myers, 1984). Essentially, this theory maintains that capital structure decisions are influenced by prevailing market conditions, with managers using stock market trends to guide their financing actions. Specifically, managers are likely to issue stocks following a rise in stock prices or when stocks are overvalued to capitalize on favourable conditions, whereas they tend to resort to debt financing after a decline in stock prices. Notably, this theory does not propose the existence of an optimal capital structure aimed at maximizing firm value.
However, it is crucial to acknowledge that no single theory can comprehensively explain the relationship between capital structure and firm performance. Ardalan (2017) highlights that these theories rely on numerous critical assumptions, whereas real-world society is highly complex and diverse. He points out that theorists may not always fully grasp the multifaceted nature of society and tradition. Additionally, most finance researchers operate within the functionalist paradigm, yet different paradigms—such as functionalist, interpretive, radical humanist, or radical structuralist—lead to distinct research methodologies and, consequently, unique interpretations (Burrel & Morgan, 1979; Lagoarde-Segot, 2016). As a result, Ardalan’s study concludes that altering the foundational assumptions of a model or theory can lead to different outcomes and predictions. More specifically, the influence of capital structure on firm value may vary considerably depending on the context, and traditional capital structure theories may not hold under different conditions. Lagoarde-Segot (2016) further suggests that modern finance could benefit from greater diversity by incorporating alternative paradigms, novel metaphors, and a more rigorous approach to problem-solving. Interestingly, Ulbert, Takacs & Csapi (2022) suggest that aligning a firm's capital structure with the golden ratio may significantly enhance financial performance and market acceptance, especially in U.S. service firms. 


[bookmark: _Toc197528699]Related empirical literature
This chapter provides an overview of the existing literature related to capital structure and its impact on firm performance. It begins by examining the key determinants of financial performance, including the role of leverage, firm-specific factors, and financing choices. The chapter then explores behavioural perspectives that highlight the influence of managerial biases on capital structure decisions. It also considers the importance of the institutional environment, contrasting how different legal and financial systems shape financing strategies across countries. Finally, it reviews dynamic versus static capital structure models and discusses how a firm’s stage in the life cycle can affect its financial decisions and outcomes.
[bookmark: _Toc197528700]Determinants of financial performance
The groundbreaking work of Modigliani & Miller (1958) on the irrelevance of capital structure argues that a firm’s choice of capital structure has no impact on its overall value. However, subsequent theories, such as those related to the tax deductibility of debt interest, agency costs, and asymmetric information, propose that capital structure plays a crucial role in corporate performance. In an insightful survey, Dasgupta (2001) explores how a firm’s financing decisions can influence its performance in the product market. Since financing methods affect both the cost of capital and access to financial resources for investment, they have a direct impact on firm performance.
Agency cost theory (Myers, 1977; Myers, 1984) contributes to this discussion by suggesting that higher leverage can lower agency costs, reduce inefficiencies, and ultimately enhance a firm’s performance. This implies that debt levels can serve as a mechanism for monitoring managers, thereby improving efficiency. Brander & Lewis (1986) and Maksimovic (1988) argue that a firm’s decision to take on debt signals a credible commitment to more aggressive behavior in the product market. Showalter (1995) later adapted the Brander and Lewis model, demonstrating that in price competition, the strategic use of debt is beneficial only when demand is uncertain but becomes disadvantageous in cases of cost uncertainty. Similarly, Dasgupta & Titman (1998) suggest that firms may take on higher debt to gain a competitive advantage in the product market. However, increased leverage can also heighten bankruptcy risk.
Empirical studies support these claims. Safieddine & Titman (1999) provide evidence that higher leverage helps firms maintain independence by compelling managers to enhance performance. Conversely, another line of argument suggests that excessive debt financing can weaken a firm’s competitive position, making it vulnerable to predatory strategies from rivals (Bolton & Scharfstein, 1990; Chevalier & Scharfstein, 1996). Firms facing financial difficulties or operating in declining industries with high leverage may lose market share to competitors, resulting in lower prices and reduced returns (Titman, 1984). Opler & Titman (1994) and Campello (2003) empirically demonstrate that during periods of financial distress, high debt financing negatively impacts firm performance. On the other hand, more recent studies present a nuanced view. Campello (2006) finds that moderate debt levels are linked to strong sales performance among U.S. firms. Similarly, Fosu (2013) provides empirical evidence that financial leverage positively influences firm performance in the South African market, with its effects varying depending on the level of market competition and industry concentration. In comparison, Vătavu (2015) says that shareholders’ equity has a positive impact on performance indicators, while total debt and short-term debt have negative relationships with ROA and ROE. This study is supported by Nazir, Azam & Khalid (2021) who have also found that both short-term and long-term debt have negative and significant impacts on firm performance. This suggests that agency issues may lead to a high-debt policy, resulting in lower performance.
The information cost perspective suggests that bank debt, often referred to in the literature as monitored or informed debt, is associated with lower information costs, which in turn reduces financing expenses. Consequently, firms that rely more on bank debt or monitored debt are expected to achieve higher profitability. According to Fama (1985), bank loans can enhance firm performance by avoiding the high information costs associated with public debt offerings, such as bond issuance. Additionally, obtaining bank loans allows firms to build a strong reputation, which can lower their cost of capital or improve access to credit.
Moreover, the information cost perspective distinguishes between short-term and long-term debt. The regulatory oversight and periodic renewal of short-term loans can help reduce information costs, potentially leading to improved firm performance. Majumdar & Sen (2010) found that debt structure plays a crucial role in profitability, with firms benefiting more from arm’s-length lending in the form of fixed deposits compared to other types of monitored debt. 
Beyond capital structure, several other factors also influence corporate performance, including firm-specific characteristics such as size, research and development (R&D), advertising, distribution, macroeconomic conditions, group affiliation, and industry affiliation. The inventory overheads theory suggests that smaller firms may be less affected during the initial stages of an economic downturn, as they can quickly scale down production and benefit from lower inventory overheads compared to larger firms. However, Wagner (1995) argues that larger firms benefit from economies of scale, bigger access to capital for exporting, and a higher capacity to absorb export-related risks. Thus, firm size is expected to impact performance.
The signaling hypothesis also suggests that investment in R&D, advertising, and distribution enhances firm performance by improving quality and reputation (Shapiro, 1983; Milgrom & Roberts, 1986). Empirical support for this hypothesis has been provided by Helsen, Jedidi & DeSarbo (1993), Andras & Srinivasan (2003), and Bandyopadhyay & Das (2005). Based on these findings, our empirical analysis measures firm performance using R&D expenditure relative to total assets, advertising expenditure relative to assets, and distribution expenditure relative to total assets.
Additionally, studies by Khanna & Palepu (2000) and Bandyopadhyay & Das (2005) provide strong evidence that group-affiliated firms in India perform significantly better than their unaffiliated counterparts. Following their methodology, we measure group affiliation using a dummy variable, assigning a value of one to firms affiliated with a business group and zero otherwise.
[bookmark: _Toc197528701]Behavioral perspectives on capital structure
In addition to traditional theories of capital structure, recent studies have introduced behavioral perspectives that emphasize the role of managerial psychology and cognitive biases in financing decisions. Unlike classical models that assume rational decision-making, behavioral finance suggests that managers may deviate from optimal capital structure choices due to overconfidence, optimism, or aversion to loss (Barberis & Thaler, 2003). For example, Malmendier, Tate & Yan (2011) show that overconfident CEOs usually rely less on external financing, especially debt, as they overestimate their ability to generate internal funds.
Similarly, Baker & Wurgler (2002) propose the market timing theory, arguing that managers issue equity when stock prices are perceived to be overvalued and prefer debt when equity prices are undervalued—highlighting how perceived market conditions, rather than firm fundamentals, can drive capital structure choices. These behavioral factors suggest that firm performance may not only be influenced by the objective costs and benefits of leverage but also by the subjective perceptions and biases of decision-makers, adding another layer of complexity to the capital structure-performance relationship.
[bookmark: _Toc197528702]Role of institutional environment
The institutional context is a key factor in shaping corporate financing choices and affecting how capital structure relates to financial performance. Elements such as the legal framework, protection of property rights, creditor safeguards, tax policies, and the maturity of financial markets all form part of the external environment in which firms make financial decisions. La Porta et al. (1998) argue that in countries with stronger legal institutions and better investor protection, firms face lower costs of external financing and can access a wider range of funding options. As a result, these firms may adopt more flexible capital structures that enhance their performance. In contrast, firms in environments with weak legal frameworks often encounter higher borrowing costs and greater information asymmetry, which can restrict their financing choices and negatively impact performance.
Empirical research supports the notion that institutional differences contribute to substantial cross-country variation in capital structure. For instance, Booth et al. (2001) demonstrate that factors like inflation, economic growth, and the development of capital markets consistently affect firms’ leverage decisions in developing economies. Likewise, Demirgüç-Kunt & Maksimovic (1999) find that companies operating in countries with robust financial systems are more inclined to secure long-term external financing, which is linked to greater growth opportunities. Ramli, Latan & Solovida (2019) also found that firm leverage mediates the relationship between capital structure determinants and financial performance in Malaysia but not in Indonesia, highlighting the importance of country-specific factors. 
In emerging markets, where institutions may be weaker, firms often rely more on internal funding or short-term debt, which can limit their strategic flexibility. These findings suggest that understanding the institutional context is essential for interpreting how capital structure decisions affect firm performance, particularly when comparing firms across different regulatory and economic settings.
[bookmark: _Toc197528703]Dynamic vs. static capital structure models
Traditional research on capital structure frequently employs static models, which presume that firms establish their optimal debt-equity mix at a single point in time. This decision is based on balancing the tax advantages of debt with the potential costs associated with financial distress, agency issues, and information asymmetry. These models generally treat leverage as a fixed outcome, implying that once an optimal capital structure is chosen, firms have little incentive to deviate. However, this assumption overlooks the reality that firms operate in constantly changing environments, where internal financial conditions and external market dynamics frequently shift. As a result, static models may fail to fully capture the complexity and flexibility inherent in real-world financing decisions.
In response to these limitations, dynamic capital structure models have gained prominence in the literature. These models recognize that firms adjust their leverage over time toward a target level, considering adjustment costs, timing opportunities, and economic uncertainty. Fischer, Heinkel, & Zechner (1989) were among the first to develop a theoretical framework showing that due to transaction costs, firms allow leverage to drift within a range before adjusting. Empirically, Flannery & Rangan (2006) confirm that firms only partially adjust their capital structure in any given period, suggesting a gradual convergence toward a long-run target rather than immediate rebalancing. This dynamic perspective offers a more realistic understanding of capital structure decisions and highlights that observed leverage ratios may reflect both intentional strategy and temporary deviations influenced by changing market conditions.
[bookmark: _Toc197528704]Firm life cycle stage
The stage of a firm’s life cycle significantly influences its capital structure decisions and financial performance. Firms in the early or growth stages often face higher uncertainty, limited internal funds, and restricted access to external capital markets, making them more reliant on equity financing or short-term debt. In contrast, mature firms typically have more stable cash flows and established credit histories, allowing for greater use of long-term debt and more complex capital structures. As firms transition through different life cycle stages—startup, growth, maturity, and decline—their financing needs and risk profiles evolve, leading to changes in their leverage preferences and performance outcomes (Berger & Udell, 1998; Damodaran, 2001). Recognizing the life cycle stage is therefore essential for understanding the dynamic relationship between capital structure and firm performance.




[bookmark: _Toc197528705]Data and methodology
This chapter presents the empirical foundation of the thesis and is divided into two main sections. The first section introduces the dataset, outlining the selection criteria and sources of the data used. The second section details the methodology employed to examine the relationship between capital structure and firm performance. 
[bookmark: _Toc197528706]Data
To examine whether and how capital structure influences financial performance, we first select appropriate and reliable data for our econometric analysis. For firm-level data, we rely on the Slovak Business Register (Slovenský obchodný register)—which provides detailed financial statements for companies operating in Slovakia. To complement this with macroeconomic context, we incorporate data from the National Bank of Slovakia (Národná banka Slovenskej republiky) and the World Bank, ensuring that our analysis reflects both firm-specific and broader economic factors. Our dataset comprises approximately 800,000 firms for 2013 to 2023 operating in Slovakia. It includes micro, small, medium and large companies.  To focus our analysis on more substantial business entities, we exclude all micro-enterprises, narrowing our dataset to nearly 80,000 companies. These are then categorized into two groups: small and medium-sized enterprises (SMEs) and large companies.
The financial variables follow the structure and order of the Slovak balance sheet and profit and loss statement. Each row in these statements provides four distinct values: gross value (brutto), correction (adjustments such as depreciation), net value (netto), and net value from the previous year. This detailed structure allows for accurate tracking of financial positions over time and enhances the quality of our variable construction. 
In our analysis, we filter the dataset and only use the following rows in the balance sheet:
· 01 Total assets
· 02 Fixed assets
· 33 Variable assets
· 66 Short-term financial assets
· 71 Financial accounts
· 80 Total equity
· 101 Total debt 
· 102 Long-term debt
· 122 Short-term debt
Profit and loss statement:
· 01 Turnover
· 02 Sales
· 21 Depreciation
· 49 Interest expenses
· 56 Pre-tax income
· 57 Total taxes
· 61 EAT
From these values, we calculate a set of accounting-based financial ratios to assess firm performance (used as dependent variables), capital structure metrics (independent variables), and several additional ratios used as control variables. In addition, we incorporate relevant macroeconomic variables into the dataset to account for the broader economic environment in which the firms operate. The variables of accounting performance are ROA – Return on assets (Earnings after taxes/Total assets), ROE – Return on equity (Earnings after taxes/Total assets) and ROS – Return on sales (Net proft/Total revenue*100). Next, we use variables of capital structure, which are Total debt to total assets, Short-term debt to total assets and Long-term debt to total assets. Then, we present following control variables, Growth – the percentage of sales over the year, Tangibility – the ratio between fixed assets and total assets, Cash flow – The ratio of earnings after taxes plus annual depreciation to total assets, Profitability – The ratio of earnings before interest and taxes to total sales, Turnover – Total sales to total assets. Lastly, we incorporate control macroeconomic variables, such as Annual inflation rate, Annual interest rate, GDP growth, Unemployment rate.
We choose variables according to the relevant literature. Using these variables, we construct a panel dataset consisting of nearly 47 112 (after removing outliers) unique companies observed over the period from 2013 to 2023, with a total of 40 variables per observation. Table 1 provides descriptive statistics.



Table 2 - Characteristics of variables
	Variable
	Mean
	Median
	Std.
	Min.
	Max.

	ROA
	0,05776
	0,04286
	0,06
	-0,17997
	0,30422

	ROE
	0,16446
	0,12588
	0,19
	-0,512
	0,84669

	ROS
	2,8324
	1,9904
	3,39
	-8,6971
	14,1966

	TDTA
	0,5764
	0,5978
	0,25
	-0,2366
	1,56

	SDTA
	0,412
	0,3769
	0,24
	-0,2615
	1,3505

	LDTA
	0,0278
	0,007806
	0,04
	-0,122689
	0,188492

	Turnover
	0,9837
	0,9945
	0,03
	0,8875
	1,0741

	Tangibility
	0,29778
	0,24896
	0,24
	-0,46417
	0,99362

	Profitability
	0,11251
	0,06064
	0,13
	-0,31056
	0,56025

	Growth
	0,08080
	0,06047
	0,22
	-0,59456
	0,79992

	Cash flow
	0,05946
	0,04589
	0,07
	-0,15535
	0,26725

	Interest rate
	3,585
	3,23
	1,31
	1,77
	5,93

	Inflation rate
	3,927
	2,54
	4,56
	-0,48
	12,74

	GDP growth
	2,327
	2,3
	2,28
	-2,6
	5,7

	Unemployment rate
	7,046
	5,94
	2,29
	4,92
	12,29



We conduct separate linear regressions for each group to explore the relationship between firm performance and capital structure.
To gain a clearer understanding of the dataset, we include boxplots for all variables used in the subsequent regression analyses. The boxplots indicate that the data are generally well-behaved, with no significant outliers or noticeable skewness, supporting the validity of our regression results. In Figure 1, we see the boxplots of all variables for all firms. Figure 2 represents boxplots of all variables for small and medium enterprises. Lastly, Figure 3 illustrates the distribution of all variables for large enterprises. As shown in the boxplots, the distribution patterns closely resemble those observed for small and medium-sized enterprises (SMEs).







Fig. 1 – All firms - all variables
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Fig. 2 – SMEs - all variables
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Fig. 3 – Large firms - all variables
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Over the past 15 years, Slovakia's institutional environment has undergone significant transformations, marked by periods of democratic advancement and subsequent regression. In the early 2010s, Slovakia was often lauded for its commitment to democratic principles, bolstered by its integration into the European Union and NATO. The nation's legal and financial institutions were strengthened, with the National Bank of Slovakia (NBS) implementing macroprudential policies including binding limits on loan-to-value (LTV), debt-to-income (DTI), and debt-service-to-income (DSTI) ratios, to mitigate systemic risks in the banking sector (International Monetary Fund, 2025). However, recent political development might pose some challenges to these gains.
[bookmark: _Toc197528707]Methodology
We apply linear regression techniques to investigate the relationship between capital structure and firm performance among Slovak companies. First, we test the firms of all sizes together for a more generalized result. Then, we divide firms into two categories: SMEs and large. We conduct separate linear regressions for each group to explore the relationship between firm performance and capital structure. 
Specifically, we examine how the performance indicators—Return on assets (ROA), Return on equity (ROE), and Return on sales (ROS)—are influenced by three key independent variables: Total debt to total assets (TDTA), Short-term debt to total assets (SDTA), and Long-term debt to total assets (LDTA). Each regression model includes the same set of control variables to ensure consistency across analyses.

	
	(2)


where
Yit is performance ratio (ROA, ROE, ROS)
α is intercept
βkit is regression coefficient
Xkit is debt ratio (TDTA, SDTA, LDTA)
Ɛit is error term 

To test the robustness of our findings, we conduct additional regressions within the three largest sectors in our dataset: industrial production (sector C), construction (sector F), and wholesale and retail trade, including the repair of motor vehicles and motorcycles (sector G). This sector-specific analysis allows us to assess whether the observed relationships hold true within these economically significant industries.
Three types of estimators exist for panel data, which can be used to perform the linear regression. Fixed effects model, also called a within estimator, random effects model and pooled OLS. To identify which of the mentioned estimators to use, we employ the following tests.
· F-test, its null hypothesis says that the pooled OLS model is adequate in favor of the fixed effects
· Breausch-Pagan Lagrange Multiplier test, its null hypothesis that the OLS estimator is consistent in favor of the random effects
· Hausman test, its null hypothesis says that the random effects estimator is adequate in favor of the fixed effects model 

Table 3 – Specification tests
	Tests
	p > 0.05
	p < 0.05

	F-test
	OLS
	FE

	LM test
	OLS
	RE

	Hausman
	RE
	FE



After deciding which specific estimator to use, we verify the five conditions that must be satisfied when performing linear regression: 
· Linearity 
· Homoscedasticity 
· Independence 
· Normality 
· No multicollinearity 

Linearity means that the expected value of random errors is null. Thus, the relationship between X and the mean of Y is linear. Homoskedasticity says that for each value of X, the distribution of residuals (errors) has the same variance. Independence means that the residuals are uncorrelated. Normality says that for any fixed value of X, Y is normally distributed. Finally, no multicollinearity means that independent variables are not correlated, and one cannot be predicted from the other. 
The results of tests have shown that the best estimator to use is fixed effects model:
Table 4 – Specification tests results
	Tests 
	All firms
	SMEs
	Large firms
	Sector C
	Sector F
	Sector G

	F-test
	<2×10-16

	<2×10-16
	6.3×10-8
	<2×10-16
	<2×10-16
	<2×10-16

	LM test
	1.8×10-10
	<2×10-16
	0.627
	0.0321

	1.6×10-5
	0.1585

	Hausman
	<2×10-16
	<2×10-16
	1.9×10-11
	< 2×10-16
	<2×10-16
	<2×10-16



Since violations of classical regression assumptions can lead to unreliable or misleading results, we systematically test whether the necessary conditions are met. When violations are detected, we apply appropriate corrections to improve the robustness and validity of our models.
To confirm the assumption of linearity, we conducted Ramsey RESET test on our models. 
To assess whether our regression models satisfy the assumption of homoscedasticity, we apply the Breusch-Pagan test in RStudio. The null hypothesis of this test states that the variance of the error terms is constant across observations—in other words, that no heteroskedasticity is present. However, for all three models, the test rejects the null hypothesis at the 5% significance level (α = 0.05), indicating the presence of heteroskedasticity. The corresponding p-values are reported in Table 5 below. Consequently, it is necessary to implement corrective measures to address this issue in our models.
To test for autocorrelation, we use the Wooldridge test for autocorrelation in panel data, which examines whether the error terms are serially uncorrelated. The null hypothesis assumes no autocorrelation. Similar to the Breusch-Pagan test, the Wooldridge test rejects the null hypothesis for all three models at the 5% significance level, as shown in Table 4 below. This result indicates the presence of autocorrelation, which also needs to be corrected in our estimation approach.

Table 5 – Heteroskedasticity and autocorrelation results
	Tests 
	All firms
	SMEs
	Large firms
	Sector C
	Sector F
	Sector G

	Breusch-Pagan
	<2×10-16
	<2×10-16
	0.055
	0.001
	4×10-5
	2×10-8

	Wooldridge
	1×10-15
	1×10-9
	0.004
	1.3×10-5
	0.001
	0.003



Thanks to an adequately large sample of data, we can use asymptotic theory and assume normality. Estimator that is asymptotically normal has an approximately normal distribution. 
Lastly, to verify whether there is no multicollinearity present in our models, we use VIF (variance inflation factor). This test shows the value for each independent variable in the model. If the value is greater than 5, it means that variable is correlated with another independent variable. To discover which one, we create a correlation matrix.  As we have mentioned before, we remove one of the correlated variables and test again to see if the collinearity disappeared. If so, we can proceed and if not, we repeat this process once again. 
To correct problems with heteroscedasticity and autocorrelation we can use clustered standard errors estimator or GMM (generalized method of moments) estimator. 
Clustered standard errors are used when observations are not independent within clusters, such as firms observed over multiple years or individuals grouped by region. This method adjusts the standard errors to account for intra-cluster correlation, meaning that residuals may be correlated within the same group but are assumed to be independent across different groups. In addition to autocorrelation, clustered standard errors also correct for heteroskedasticity, making them particularly useful when the variance of errors differs across clusters.  By clustering, we allow the model to produce more reliable and valid inference, especially when using panel data.
The Generalized Method of Moments (GMM) is commonly used for estimating parameters in models with potential endogeneity, especially in panel data settings. GMM is particularly useful when classical assumptions such as homoskedasticity and no autocorrelation are violated. By relying on moment conditions derived from the data and using an appropriate weighting matrix, GMM produces consistent and efficient estimates even in the presence of heteroskedasticity and autocorrelation. Robust or two-step GMM estimators specifically adjust the standard errors to account for these issues, making the method well-suited for real-world data where such violations are common.
Since the model does not exhibit endogeneity concerns, we apply clustered standard errors to account for potential intra-cluster correlation and heteroskedasticity. Given the panel structure of the data, where firms are observed over multiple years, residuals may be correlated within firms across time. Clustering at the firm level provides more reliable standard error estimates and ensures valid statistical inference without the added complexity of GMM estimation, which is unnecessary in the absence of endogeneity.
After confirming the key assumptions and correcting our models, we can proceed with regression analysis. We conduct our analysis on the significance level of α = 0.1. To further validate our findings, we conduct a robustness check by running the same regressions within the three largest sectors in the dataset. The results across all sectors are consistent with the main analysis, providing additional support for the reliability of our conclusions.

[bookmark: _Toc197528708]Empirical findings
In this chapter, we introduce the results of our empirical analysis. First, we perform regression on all firms together, then we divide them into SMEs and Large enterprises. Lastly, we do a robustness check on three largest sectors to further confirm our results. 
[bookmark: _Toc197528709]Results for all firms 
Table 6 – All firms - ROA
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	<2.2×1016*** (–14.722)
	
	

	SDTA
	
	1.18×10-13*** (–7.419)
	

	LDTA
	
	
	3.57×10-10*** (–6.274)

	Turnover
	0.0106 * (2.557)
	0.019375 * (2.33)
	0.03012 * (2.169)

	Tang
	<2.2×1016*** (–24.206)
	<2.2×10-16*** (–11.359)
	<2.2×10-16*** (–22.931)

	Prof
	0.0001*** (3.418)
	0.005 ** (2.7887)
	2.22×10-8*** (5.5952)

	Growth
	0.985           (–0.019)
	0.964 (0.0373)
	1.74×10-5*** (–4.296)

	CF
	<2.2×1016*** (189.759)
	<2.2×10-16*** (20.547)
	<2.2×10-16*** (206.275)

	Interest.rate
	5.62×1013***  (–7.212)
	0.0001 ***   (–3.918)
	<2.2×10-16*** (–8.991)

	Inflation.rate
	3.27×1010*** (6.288)
	0.027 * (2.245)
	<2.2×10-16*** (9.232)

	GDP.growth
	2.77×10-7*** (5.14)
	0.003** (3.167)
	1.15×10-7*** (5.302)

	Unemployment.rate
	<2.2×1016*** (8.66)
	6.7×10-9*** (5.432)
	<2.2×10-16*** (8.643)

	R-squared
	0,884
	0.883
	0.883



Standard errors are shown in the parenthesis in all tables. Significance is * at 1% level; ** at 0,1% level; *** at 0% level. Table 6 presents the relationship between ROA and independent variables: Total debt to total assets, Short-term debt to total assets, Long-term debt to total assets. The results indicate a negative impact of all debt ratios on firm performance.

Table 7 – All firms - ROE
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	<2.2×1016*** (28.293)
	
	

	SDTA
	
	<2.2×10-16*** (22.94)
	

	LDTA
	
	
	0.401
(0.839)

	Turnover
	0.007 ** (2.719)
	0.022 * (2.289)
	0.001 ** (3.281)

	Tang
	<2.2×1016*** (–10.008)
	3.362×109*** (–5.915)
	<2.2×10-16*** (–10.818)

	Prof
	0.922           (–0.098)
	0.007 ** 
(–2.718)
	1.57×10-7*** (–5.245)

	Growth
	4.97×1013*** (7.229)
	<2.2×10-16*** (9.07)
	<2.2×10-16*** (15.567)

	CF
	<2.2×1016*** (102.447)
	<2.2×10-16*** (104.204)
	<2.2×10-16*** (101.255)

	Interest.rate
	0.614
(–0.504)
	0.939
(0.076)
	0.0003*** (3.577)

	Inflation.rate
	0.011 *  
(–2.543)
	0.0006*** 
(–3.397)
	<2.2×10-16*** (–8.63)

	GDP.growth
	0.477   
(–0.711)
	0.465 
(–0.73)
	0.194
(–1.298)

	Unemployment.rate
	0.0004*** (3.513)
	0.0003 *** (3.604)
	0.003 ** (2.985)

	R-squared
	0.526
	0.512
	0.487



Table 7 shows positive impact of Total debt to total assets and Short-term debt to total assets on ROE, while Long-term debt to total assets is statistically insignificant. 
 
Table 8 – All firms - ROS
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	0.001 **      (–3.212)
	
	

	SDTA
	
	2.41×10-7*** (–5.166)
	

	LDTA
	
	
	2.13×10-5*** (–4.252)

	Turnover
	0.675
(0.42)
	0.6 
(0.524)
	0.755
(0.313)

	Tang
	4.71×10-9*** (–5.859)
	1.3×10-10 *** (–6.429)
	1.28×10-7 *** (–5.283)

	Prof
	3.37×1014*** (7.587)
	2.50×10-14 *** (7.626)
	1.39×10-15*** (7.99)

	Growth
	7.5×10-10*** (–6.157)
	8.88×10-9*** (–5.822)
	1.04×10-12*** (–7.128)

	CF
	<2×10-16*** (99.144)
	<2.2×10-16*** (101.696)
	<2.2×10-16*** (102.692)

	Interest.rate
	6.14×10-7*** (–4.988)
	1.96×10-6 *** (–4.758)
	8.86×10-8 *** (–5.35)

	Inflation.rate
	4.45×10-7*** (5.05)
	2.83×10-6 *** (4.684)
	4.85×10-8 *** (5.458)

	GDP.growth
	0.016 * (2.418)
	0.017 * (2.377)
	0.015 * (2.434)

	Unemployment.rate
	6.27×10-7*** (4.984)
	8.14×10-7 *** (4.933)
	7.49×10-7 *** (4.949)

	R-squared
	0.597
	0.597
	0.597



In Table 8, we observe negative relationship between all debt ratios and performance indicator Return on sales. 
Return on assets is a key indicator of how effectively a company uses its total assets to generate profits. When a firm increases its debt, especially through long-term or excessive borrowing, its liabilities rise significantly. However, the corresponding growth in assets is not always proportional—particularly when debt is used to cover short-term operating costs or invested in low-return or inefficient projects. This imbalance leads to an inflated asset base without a commensurate increase in income. Additionally, higher debt levels brings increased interest expenses, which reduces net income and thus lowers ROA. Beyond the financial strain, high debt restricts a company’s operational flexibility, making it harder to adapt to market changes or invest in innovation. Firms with weaker asset management are especially vulnerable, as they struggle to utilize borrowed funds effectively. As a result, while debt supports growth in some aspects, it weighs down asset efficiency, causing ROA to decline.
Return on equity measures how much profit a company generates relative to the shareholders’ equity, and it often improves when debt is used strategically. When a firm takes on debt, it can finance growth or expansion without issuing more equity, thanks to financial leverage. As a result, the gearing effect makes the business appear more profitable to equity holders, even if overall risk increases. In this way, well-managed debt significantly improves ROE, presenting a stronger performance picture from the shareholders’ perspective.
In contrast, the absence of a significant impact of long-term debt on Return on equity suggests that the benefits and drawbacks of long-term borrowing tend to balance each other out over time. On one hand, long-term debt provides stable financing for capital investments, which can support growth and profitability. On the other hand, the cost of servicing this debt—especially interest payments—can offset any gains, particularly if the returns on these investments are slow to materialize or marginal. Additionally, since ROE measures returns relative to equity, not total capital, long-term debt does not strongly influence it unless it's either highly productive or overly burdensome. In many cases, firms manage long-term debt more conservatively, using it for strategic, long-horizon projects that neither sharply boost nor significantly erode equity returns in the short run. As a result, its net effect on ROE appears statistically neutral.
[bookmark: _Toc197528710]Results for SMEs
This section presents the regression results for small and medium enterprises for all dependant variables. We examine the impact of three financial ratios: Total debt to total assets, Short-term debt to total assets, and Long-term debt to total assets. 


Table 9 – SMEs - ROA
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	<2.2×10-16*** (-12.015)
	
	

	SDTA
	
	1.16×10-14*** (-7.592)
	

	LDTA
	
	
	2.95×10-6*** (-4.675)

	Turnover
	0.023 * (2.716)
	2.9×10-6***  (-4.724)
	2.9×10-6***  (-4.677)

	Tang
	<2.2×10-16*** (-11.92)
	<2.2×10-16***  (-11.514)
	0.044 *          (-2.014)

	Prof
	0.006** (2.721)
	1.48×10-8*** (5.823)
	1.14×10-8*** (5.712)

	Growth
	0.337
(0.962)
	0.075             (-1.778)
	0.075             (-1.778)

	CF
	<2.2×10-16*** (94.674)
	3.19×10-5*** (4.159)
	4.32×10-5*** (4.094)

	Interest.rate
	0.0006***     (-3.435)
	0.018 *        
(-2.38)
	0.018 *          (-2.372)

	Inflation.rate
	0.057 * 
(1.9)
	0.006 ** (2.73)
	0.006 ** (2.728)

	GDP.growth
	0.005 ** (2.774)
	0.006 ** (2.79)
	0.005 ** (2.778)

	Unemployment.rate
	6.54×10-7 *** (4.975)
	7.78×10-6*** (4.628)
	3.89×10-6*** (4.717)

	R-squared
	0.889
	0.888
	0.887



Table 9 reveals that all debt ratios are statistically significant, and they all have a negative impact on ROA.








Table 10 – SMEs - ROE
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	<2.2×10-16*** (26.716)
	
	

	SDTA
	
	<2.2×10-16***
(22.063)
	

	LDTA
	
	
	0.368
(0.901)

	Turnover
	0.16
(1.405)
	0.339
(0.956)
	0.036 * (2.099)

	Tang
	<2.2×10-16*** (-9.143)
	3.12×10-7 ***
(-5.106)
	<2.2×10-16*** (-9.879)

	Prof
	0.758 
(0.308)
	0.034 *
(-2.125)
	<2.2×10-16*** (-4.685)

	Growth
	3.4×10-11 *** (6.631)
	<2.2×10-16***
(8.393)
	<2.2×10-16*** (14.874)

	CF
	<2.2×10-16*** (95.084)
	<2.2×10-16***
(95.991)
	<2.2×10-16*** (92.729)

	Interest.rate
	0.405 
(0.833)
	0.173
(1.362)
	1.26×10-6*** (4.847)

	Inflation.rate
	0.009 ** 
(-2.61)
	0.0008 ***
(-3.395)
	<2.2×10-16*** (-8.743)

	GDP.growth
	0.215  
(-1.241)
	0.218
(-1.232)
	0.058 
(-1.897)

	Unemployment.rate
	0.0001*** (3.812)
	9.74×10-5 ***
(3.898)
	0.0007*** (3.4)

	R-squared
	0.494
	0.479
	0.453



In Table 10, we observe positive relationship between Total debt to total assets and Short-term debt to total assets on ROE, while Long-term debt to total assets is not statistically significant.






Table 11 – SMEs - ROS
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	6.46×10-5 *** (3.995)
	
	

	SDTA
	
	0.833 *** (3.995)
	

	LDTA
	
	
	6.77×10-5***  (-3.985)

	Turnover
	0.393
(0.856)
	0.623 *** (7.545)
	0.901       
(-0.124)

	Tang
	3.18×10-13*** (7.328)
	-1.779 *** 
(-7.336)
	4.18×10-7*** (-5.062)

	Prof
	7.82×10-7 *** (3.98)
	0.867 *** (3.993)
	<2.2×10-16*** (8.754)

	Growth
	0.002* 
(3.16)
	0.2116 ** (2.4866)
	1.12×10-12*** (-7.029)

	CF
	<2.2×10-16*** (61.33)
	37.4105 *** (61.5304)
	<2.2×10-16*** (102.314)

	Interest.rate
	0.641
(0.467)
	-0.051        
(-0.4230)
	2.68×10-5*** (-4.2)

	Inflation.rate
	0.815
(0.235)
	0.0002 (0.3395)
	3.00×10-8 *** (5.543)

	GDP.growth
	0.551
(0.596)
	-0.003 **    
(-2.429)
	0.074
(1.785)

	Unemployment.rate
	0.013 * (2.484)
	0.026 * (2.484)
	0.0007*** (4.406)

	R-squared
	0.595
	0.595
	0.595



Table 11 reveals positive impact of Total debt and Short-term debt on Return on sales. However, Long-term debt has a negative impact on ROS. 
Short-term debt is used to finance immediate operational needs such as inventory, raw materials, or working capital. This kind of borrowing quickly enhances production and sales capacity, leading to improved profit margins relative to sales when managed effectively. As a result, short-term debt has a positive impact on Return on sales.
In contrast, long-term debt is used for capital - intensive investments such as machinery, infrastructure, or real estate - projects that take longer to yield returns and do not immediately contribute to revenue generation. When long-term investments do not generate sufficient returns or face delays, the resulting operational inefficiencies and cost pressures erode profit margins. Consequently, long-term debt has a negative impact on ROS.
Our results for SMEs show that while debt tends to have a dampening effect on ROA, it often has a boosting effect on ROE and ROS. This contrast stems from the fact that ROA accounts for total assets—including those financed by debt—making it sensitive to inefficiencies or high interest burdens. ROE, on the other hand, focuses solely on returns to equity holders and can benefit from the strategic use of debt through financial leverage. Similarly, ROS improves when debt is used to finance revenue-generating activities without proportionally increasing costs. Essentially, what appears as a burden from an asset efficiency standpoint simultaneously enhances returns for shareholders and operational margins, highlighting the dual nature of debt’s impact on firm performance. 
[bookmark: _Toc197528711]Results for Large firms
This section presents the regression results examining the relationship between capital structure and firm performance in large enterprises. Unlike SMEs, large firms typically have greater access to diverse financing sources and more stable borrowing conditions, allowing for a more strategic use of both short-term and long-term debt. The analysis explores how different types of debt, total, short-term, and long-term debt to total assets, influence key performance measures.
Table 12 reveals a negative impact of all debt indicators on ROA. These findings align with those observed in small and medium enterprises; thus we can apply the same reasoning as before. When firms take on high levels of debt—especially long-term or excessive borrowing—liabilities increase without a proportional rise in assets, particularly if the debt funds low-return or short-term uses. This leads to higher interest expenses, reduced net income, and ultimately a decline in ROA. Additionally, heavy debt limits flexibility and weakens asset efficiency, especially in firms with poor asset management.




Table 12 – Large firms - ROA
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	0.007 ** 
(-2.687)
	
	

	SDTA
	
	0.013 *  
(-2.5)
	

	LDTA
	
	
	0.008* 
(-1.778)

	Turnover
	0.045 * 
(-2)
	0.054  
(-1.926)
	0.047 * 
(-1.984)

	Tang
	0.007 **
(-2.716)
	0.005 ** 
(-2.79)
	0.008** 
(-2.652)

	Prof
	0.955    
(-0.056)
	0.999
(0.001)
	0.9789
(0.026)

	Growth
	0.056  
(-1.91)
	0.03 *  
(-2.172)
	0.013 * 
(-2.486)

	CF
	<2.2×10-16*** (56.553)
	<2.2×10-16*** (58.533)
	<2.2×10-16*** (59.697)

	Interest.rate
	0.6957 (0.391)
	0.895 (0.132)
	0.935 
(0.081)

	Inflation.rate
	0.487 
(0.695)
	0.407 (0.829)
	0.382 
(0.875)

	GDP.growth
	0.043 * (2.031)
	0.051  
(-1.951)
	0.068 
(1.829)

	Unemployment.rate
	0.706 
(0.377)
	0.741 (0.331)
	0.74
(0.332)

	R-squared
	0.912
	0.912
	0.91



Table 13 shows a positive relationship between Total debt to total assets and Short-term debt to total assets and ROE. However, Long-term debt to total assets is statistically insignificant. 
The results of the relationship between debt indicators and Return on equity among large enterprises are also consistent with the results of the small and medium enterprises. Again, we can apply the same reasoning for why this has happened. ROE improves when firms use debt effectively, due to the benefits of financial leverage. When the return on investments made with borrowed funds exceeds the cost of debt, it enhances shareholder value and makes the firm appear more profitable from an equity perspective.
In contrast, the impact of long-term debt on ROE is often limited. While long-term borrowing provides stable financing for strategic projects, the benefits may be offset by high interest expenses or delayed returns. As a result, unless long-term debt is either highly efficient or particularly burdensome, its net effect on ROE is minimal or statistically insignificant.

Table 13 – Large firms - ROE
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	1.79×10-8 *** (5.631)
	
	

	SDTA
	
	9.07×10-10*** (6.177)
	

	LDTA
	
	
	0.364
(0.908)

	Turnover
	0.192
(1.306)
	0.159 (1.409)
	0.152 
(1.434)

	Tang
	0.689 
(0.403)
	0.217      
(-1.235)
	0.052  
(-1.947)

	Prof
	0.685 
(0.408)
	0.355 (0.925)
	0.576 
(0.559)

	Growth
	0.95 
(0.062)
	0.669 (0.428)
	0.085
(1.722)

	CF
	<2.2×10-16*** (11.636)
	<2.2×10-16*** (22.311)
	<2.2×10-16*** (21.45)

	Interest.rate
	0.066
(1.838)
	0.005 ** (3.82)
	0.002 ** (3.107)

	Inflation.rate
	0.179
(1.344)
	0.589 (0.541)
	0.859
(-0.178)

	GDP.growth
	0.04 * 
(2.058)
	0.119 (1.558)
	0.068 
(1.824)

	Unemployment.rate
	0.045 * 
(2)
	0.046 * 
(2)
	0.054 
(1.927)

	R-squared
	0.594
	0.579
	0.54




Table 14 shows that none of debt indicators have statistically significant influence on ROS. The insignificance of the results may be attributed to the substantially smaller sample size used in the analysis of large enterprises. While the regressions for SMEs were based on nearly 50,000 observations, the corresponding analysis for large firms relied on only around 2,000 observations, potentially limiting the statistical power of the results.

Table 14 – Large firms - ROS
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	0.182 
(1.335)
	
	

	SDTA
	
	0.472 (0.719)
	

	LDTA
	
	
	0.756     
(-0.311)

	Turnover
	0.025 *        
(-2.243)
	0.024 *    
(-2.26)
	0.025 *    
(-2.252)

	Tang
	0.283          
(-1.074)
	0.313       
(-1.01)
	0.284      
(-1.072)

	Prof
	0.117 
(1.569)
	0.126
(1.53)
	0.135
(1.497)

	Growth
	0.1         
(-1.645)
	0.154       
(-1.427)
	0.186      
(-1.324)

	CF
	<2.2×10-16*** (22.12)
	<2.2×10-16*** (21.33)
	<2.2×10-16*** (21.756)

	Interest.rate
	0.056         
(-1.91)
	0.08     
(-1.751)
	0.088    
(-1.708)

	Inflation.rate
	0.553
(0.593)
	0.624 
(0.49)
	0.685 
(0.406)

	GDP.growth
	0.348 
(0.939)
	0.329 (0.976)
	0.327 
(0.98)

	Unemployment.rate
	0.152
(1.431)
	0.145 
(1.46)
	0.144 
(1.462)

	R-squared
	0.631
	0.631
	0.63



[bookmark: _Toc197528712]Results for firms in selected sectors
In this section, we perform robustness check for three major sectors in our data to ensure that our results are consistent. We begin with industrial production – sector C. Table 15 shows negative relationship between all debt indicators and Return on assets. 

Table 15 – Sector C - ROA
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	<2×10-16*** (-8.486)
	
	

	SDTA
	
	6.2×10-6***  (-4.523)
	

	LDTA
	
	
	3.47×10-7*** (-5.1)

	Turnover
	0.045 * 
(-2)
	0.054     
(-1.926)
	0.047*  
(-1.984)

	Tang
	0.007 ** 
(-2.716)
	0.005 ** 
(-2.79)
	0.008**  
(-2.651)

	Prof
	0.955    
(-0.056)
	0.999 (0.001)
	0.979
(0.026)

	Growth
	0.056    
(-1.9)
	0.03 *  
(-2.172)
	0.013 * 
(-2.486)

	CF
	<2×10-16*** (56.553)
	<2.2×10-16*** (58.533)
	<2.2×10-16*** (59.697)

	Interest.rate
	0.696 (0.391)
	0.895 (0.132)
	0.935 
(0.081)

	Inflation.rate
	0.487 (0.695)
	0.407 (0.829)
	0.382 
(0.875)

	GDP.growth
	0.043 * (2.03)
	0.051     
(-1.951)
	0.068
(1.829)

	Unemployment.rate
	0.706 (0.377)
	0.741
(0.331)
	0.74 
(0.332)

	R-squared
	0.911
	0.911
	0.91




Table 16 reveals positive impact of Total debt to total assets and Short-term debt to total assets on ROE, while Long-term debt to total assets is statistically insignificant. 

Table 16 – Sector C - ROE
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	<2×10-16*** (4.27)
	
	

	SDTA
	
	1.19×10-6***
(4.858)
	

	LDTA
	
	
	0.654 
(0.448)

	Turnover
	0.032 * (2.269)
	0.046 *
(1.991)
	0.089 
(1.702)

	Tang
	0.019 * 
(-2.062)
	0.081
(-1.748)
	0.0003*** 
(-3.611)

	Prof
	0.615 (0.503)
	0.654
(0.448)
	0.056   
(-1.91)

	Growth
	0.0006*** (3.428)
	7.98×10-7 ***
(4.154)
	2.25×10-12*** (7.029)

	CF
	<2×10-16*** (35.074)
	<2.2×10-16***
(35.29)
	<2.2×10-16*** (51.713)

	Interest.rate
	0.507 (0.664)
	0.444
(0.764)
	0.009** (2.587)

	Inflation.rate
	0.007** 
(-2.694)
	0.006 **
(-2.734)
	0.0006 *** 
(-3.417)

	GDP.growth
	0.022 * 
(-2.285)
	0.018 *
(-2.351)
	0.008** 
(-2.643)

	Unemployment.rate
	0.964 (0.045)
	0.88
(-0.151)
	0.229 
(1.204)

	R-squared
	0.551
	0.545
	0.526



Table 17 reveals negative impact of all debt indicators on Return on sales. 





Table 17 – Sector C - ROS
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	0.001**
(-3.254)
	
	

	SDTA
	
	5.8×10-6 *** (-4.537)
	

	LDTA
	
	
	0.003 **
(-3.019)

	Turnover
	0.759
(0.307)
	0.68 (0.412)
	0.743
(0.328)

	Tang
	8.74×10-5*** (-3.925)
	3.95×10-6*** (-4.618)
	0.0004***
(-3.558)

	Prof
	2.16×10-5*** (4.251)
	1.58×10-5 *** (4.321)
	<2.2×10-16*** (4.736)

	Growth
	0.11    
(-1.598)
	0.131
(-1.509)
	0.015 * 
(-2.444)

	CF
	<2×10-16*** (63.024)
	< 2×10-16*** (65.707)
	<2.2×10-16*** (66.225)

	Interest.rate
	0.008 ** 
(-2.672)
	0.008**
(-2.675)
	0.003 **
(-2.985)

	Inflation.rate
	0.493 (0.686)
	0.418
(-0.81)
	0.728 
(-0.348)

	GDP.growth
	0.346 (0.941)
	0.325
(0.984)
	0.321 
(0.993)

	Unemployment.rate
	0.01 * (2.567)
	0.008** (2.667)
	0.01 * 
(2.563)

	R-squared
	0.692
	0.692
	0.691



Sector C results are consistent with our previous findings for dependant variables ROA and ROE. Regarding ROS, the results for Long-term debt are consistent, however Total debt and Short-term debt seem to have negative impact on ROS. Then, we move on to the sector F – construction. Table 18 shows once again negative relationship between all debt indicators and Return on assets. 




Table 18 – Sector F - ROA
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	1.88×10-5*** (-4.287)
	
	

	SDTA
	
	3.8×10-5***   (-4.127)
	

	LDTA
	
	
	0.0002 ***    (-3.678)

	Turnover
	0.988    (0.016)
	0.991     
(-0.011)
	0.654     
(-0.449)

	Tang
	1.3×10-12*** (-7.128)
	2.01×10-12*** (-7.07)
	5.83×10-10*** (-6.22)

	Prof
	0.022 * (2.289)
	0.007 ** (2.695)
	0.008 ** (2.659)

	Growth
	0.198               (-1.288)
	0.164     
(-1.391)
	0.006 ** 
(-2.76)

	CF
	<2×10-16*** (109.934)
	<2.2×10-16*** (114.759)
	<2.2×10-16*** (119.962)

	Interest.rate
	0.221    (1.223)
	0.159 (1.409)
	0.647 
(0.458)

	Inflation.rate
	0.0001*** (3.874)
	0.0002 *** (3.706)
	0.79×10-7*** (4.98)

	GDP.growth
	0.057  (1.905)
	0.061 (1.874)
	0.057 
(1.907)

	Unemployment.rate
	0.021 * (2.315)
	0.025 * (2.24)
	0.031 * (2.153)

	R-squared
	0.94
	0.94
	0.94



Table 19 reveals a positive impact of total debt to total assets and Short-term debt to total assets on Return on equity. Long-term debt to total assets is statistically insignificant. 







Table 19 – Sector F - ROE
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	<2×10-16*** (10.706)
	
	

	SDTA
	
	<2.2×10-16***
(9.281)
	

	LDTA
	
	
	0.946   
(-0.068)

	Turnover
	0.171    
(-1.369)
	0.209
(-1.255)
	0.615   
(-0.503)

	Tang
	0.005 ** 
(-2.805)
	0.04 *
(-2.052)
	0.0001 *** 
(-3.882)

	Prof
	0.072  (1.797)
	0.565
(0.575)
	0.929 
(0.09)

	Growth
	0.03 * (2.168)
	0.008 **
(2.638)
	4.05×10-8*** (5.506)

	CF
	<2×10-16*** (34.185)
	<2×10-16***
(33.71)
	<2.2×10-16*** (31.696)

	Interest.rate
	0.035* (2.115)
	0.091 
(1.689)
	0.0004*** (3.553)

	Inflation.rate
	0.414    
(-0.817)
	0.631
(-0.481)
	0.011* 
(-2.556)

	GDP.growth
	0.489 (0.691)
	0.444
(0.766)
	0.517 
(0.648)

	Unemployment.rate
	0.539
(0.6150)
	0.451
(0.754)
	0.41 
(0.823)

	R-squared
	0.583
	0.568
	0.533



Table 20 shows a positive impact of Total debt to total assets and Short-term debt to total assets, while Long-term debt to total assets has a negative impact on Return on sales.  






In Table 20, we also observe positive relationship between Total debt to total assets and ROS, and negative relationship between Long-term debt to total assets and Return on sales. All sector F results are consistent with our previous finding. 

Table 20 – Sector F - ROS
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	0.0002*** (3.682)
	
	

	SDTA
	
	1.846 *** (3.078)
	

	LDTA
	
	
	0.023 *   
(-2.273)

	Turnover
	0.451 
(0.754)
	0.087 (1.697)
	0.194 
(1.298)

	Tang
	4.06×10-6*** (-3.481)
	1.35×10-5*** (-4.351)
	0.008 ** 
(-2.661)

	Prof
	0.491 
(0.688)
	0.58 
(0.539)
	0.014* 
(2.34)

	Growth
	8.25×10-14*** (-6.654)
	1.23×10-11*** (-6.481)
	1.28×10-9*** (-6.093)

	CF
	<2.2×10-16*** (24.843)
	<2.2×10-16*** (24.732)
	<2.2×10-16*** (44.002)

	Interest.rate
	0.054  (1.928)
	0.06
(-1.88)
	0.707
(0.376)

	Inflation.rate
	0.001** (3.451)
	0.007** (2.684)
	0.001** (3.227)

	GDP.growth
	0.002** (3.152)
	0.828 (0.216)
	0.19
(1.312)

	Unemployment.rate
	0.005 ** (2.82)
	0.005 ** (2.791)
	0.059
(1.888)

	R-squared
	0.711
	0.71
	0.712



Lastly, we examine sector G- wholesale and retail trade, including the repair of motor vehicles and motorcycles. Table 21 reveals somewhat mixed results. While Total debt and Long-term debt seem to have a negative impact on Return on assets, short-term debt has a positive impact.


Table 21 – Sector G - ROA
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	2.43×10-12*** (-7.007)
	
	

	SDTA
	
	0.009** (2.615)
	

	LDTA
	
	
	1.72×10-7*** (-5.23)

	Turnover
	0.164
(1.4)
	1.72×10-5*** (-4.299)
	0.245 
(1.162)

	Tang
	2.87×10-14*** (-7.604)
	0.173 (1.362)
	<2.2×10-16***    (-13.341)

	Prof
	0.003 ** (2.942)
	4.9×10-13*** (-7.282)
	0.106
(1.615)

	Growth
	0.522 
(0.641)
	0.009** (2.616)
	0.014*    
(-2.459)

	CF
	<2.2×10-16*** (64.997)
	0.033 * (2.134)
	<2.2×10-16*** (154.919)

	Interest.rate
	<2.2×10-16*** (-4.144)
	2.35×10-16*** (8.347)
	1.58×10-15*** (-7.831)

	Inflation.rate
	<2.2×10-16*** (5.144)
	1.65×10-5*** (-4.283)
	2.14×10-12*** (7.032)

	GDP.growth
	0.052 
(1.941)
	0.0001*** (3.853)
	0.002** (3.142)

	Unemployment.rate
	8.53×10-8*** (5.356)
	0.043 * (2.044)
	1.89×10-14*** (7.67)

	R-squared
	0.922
	0.922
	0.921



In Table 22, we observe negative impact of Total debt to total assets and positive impact of Short-term debt to total assets on Return on assets. Once again, Long-term debt to total assets stays statistically insignificant. 






Table 22 – Sector G - ROE
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	<2.2×10-16*** (19.103)
	
	

	SDTA
	
	<2.2×10-16***
(15.478)
	

	LDTA
	
	
	0.49
(0.69)

	Turnover
	0.833  
(-0.21)
	0.945
(-0.069)
	0.344 
(0.946)

	Tang
	6.18×10-10*** (-6.179)
	0.007 **
(-2.688)
	3.59×10-12*** (-6.959)

	Prof
	0.713     
(-0.367)
	0.019 *
(-2.338)
	6.99×10-5*** (-3.978)

	Growth
	0.0005*** (3.5)
	9.93×10-8***
(5.621)
	<2.2×10-16*** (10.011)

	CF
	<2.2×10-16*** (59.931)
	<2.2×10-16***
(61.47)
	<2.2×10-16*** (58.979)

	Interest.rate
	0.08
(-1.752)
	0.451
(-0.754)
	0.061
(1.874)

	Inflation.rate
	0.193  
(-1.303)
	0.006**
(-2.732)
	1.87×10-11*** (-6.721)

	GDP.growth
	0.839 
(0.203)
	0.947
(-0.067)
	0.591       
(-0.537)

	Unemployment.rate
	0.007** (2.679)
	0.009**
(2.617)
	0.061 
(1.872)

	R-squared
	0.485
	0.463
	0.432



Table 23 shows somewhat mixed results. Total debt to total assets and Short-term debt to total assets seem to have positive impact on Return on sales. Long-term debt to total assets has a negative impact on ROS. Results for sector G are mostly consistent with our previous findings. We observe only small difference regarding ROA, where Short-term debt seems to have positive impact instead of negative as before when we tested for all firms. 



Table 23 – Sector G - ROS
	Variable
	TDTA
	SDTA
	LDTA

	TDTA
	2.16×10-10*** (6.349)
	
	

	SDTA
	
	0.82×10-8*** (5.3636)
	

	LDTA
	
	
	0.0002*** 
(-3.787)

	Turnover
	0.485 
(0.699)
	0.52
(0.644)
	0.797
(0.257)

	Tang
	5.46×10-6*** (-3.431)
	0.0003*** 
(-3.579)
	0.041* 
(-2.048)

	 Prof
	0.014 * (2.445)
	0.026* (2.296)
	8.19×10-8 *** (5.366)

	Growth
	0.016 * 
(-2.446)
	9.1×10-5***   
(-3.914)
	3.62×10-6*** (-4.634)

	CF
	<2.2×10-16*** (36.496)
	<2.2×10-16*** (37.664)
	<2.2×10-16*** (58.559)

	Interest.rate
	9.59×10-6*** (-4.624)
	1.45×10-5***   (-4.337)
	8.92×10-11*** (-6.489)

	Inflation.rate
	0.0002*** (3.806)
	0.0002*** (3.664)
	2.37×10-13*** (7.334)

	GDP.growth
	0.019 * (2.369)
	0.003** (2.978)
	0.0001 *** (3.827)

	Unemployment.rate
	0.0001*** (3.877)
	0.0001 *** (3.843)
	4.17×10-7*** (5.064)

	R-squared
	0.619
	0.619
	0.62



To ensure the generalizability of the results, a regression was conducted on the full sample of firms irrespective of size, then separately for SMEs and large firms, as well as across the three largest sectors. This consistency underscores the robustness of the observed relationship between capital structure and financial performance, suggesting that the findings hold across different firm sizes and sectors. 
One notable exception in the results emerged in the regression of Return on sales against Total debt to total assets. Among SMEs, the relationship was positive, while it turned negative in the full sample regression. However, the regression for large firms alone did not yield statistically significant results, likely due to the smaller sample size in that group. As such, while the sign reversal in the full sample is notable, it cannot be conclusively attributed to the influence of large firms. This highlights the potential for aggregation effects when analysing mixed-size samples and suggests that firm size may play a moderating role in the debt–performance relationship, particularly with respect to operational efficiency measures like ROS. Regarding robustness check done on three largest sectors, we have confirmed our findings for all firms. 

[bookmark: _Toc197528713]Discussion
Our findings reveal a relatively consistent relationship between various debt indicators and firm performance metrics - specifically, Return on assets and Return on equity. Across all regression models, the effect of debt on ROA was consistently negative, indicating that increased leverage is associated with diminished asset efficiency regardless of firm size. In contrast, the relationship between debt and ROE was generally positive across all debt indicators, with the exception of long-term debt, which did not exhibit statistical significance in its association with ROE.
 However, the results from the final regression models, which examined the impact of debt on Return on sales, deviated from the patterns observed in ROA and ROE. For large firms, none of the debt indicators demonstrated a statistically significant impact on ROS. In the case of SMEs, the effects were predominantly positive, though long-term debt had a negative influence on ROS, suggesting that extended liabilities may be detrimental to sales-based performance in smaller firms. When analysing the full sample of firms, the relationship between capital structure and financial performance was negative. However, it remains uncertain whether this outcome is attributable to the influence of larger firms, as the corresponding results lacked statistical significance, possibly due to the limited sample size within that group.
         Our results for Return on assets correspond with the results of Vătavu (2015) who has also found that Total debt to total assets and Short-term debt to total assets have a negative impact on ROA. This was partially confirmed by Ahmed & Siddiqui (2019) and Nazir, Azam & Khalid (2021) who have also found that Short-term debt to total assets has a negative impact on ROA. Additionally, Nazir, Azam & Khalid (2021) have also found that Long-term debt to total assets has a negative relationship with ROA. 
Conversely, our findings related to ROE show alignment with some of the previous literature. While Abdullah & Tursoy (2021), Fosu (2013)  and Fama (1985), identified a positive relationship between Total debt to total assets and ROE, studies by Vătavu (2015) and Le & Phan (2017) contradicted this, both finding a negative association between Total debt and ROE. This divergence suggests that the impact of debt on ROE may be more context-dependent and potentially influenced by firm-specific or country characteristics.
Regarding Return on sales, our findings partially align with those of Nazir, Azam & Khalid (2021), depending on the sample analysed (SMEs versus firms of all sizes). Specifically, we confirm the negative impact of Long-term debt on ROS for SMEs and Short-term debt for the full sample. However, our results diverge from Nazir’s in the case of Short-term debt for SMEs, where we observed an opposite effect. This discrepancy suggests a promising area for further research to better understand the underlying factors driving these contrasting outcomes.
[bookmark: _Toc197528714]Conclusion
To fulfil the main objective of this thesis—evaluating the relationship between capital structure and financial performance—we conducted a comprehensive literature review, followed by an in-depth empirical analysis. For the practical component, data were collected from two primary sources: the Slovak Business Register and the World Bank. Using this data, we compiled a panel dataset comprising all SMEs and large companies operating in Slovakia, covering almost 50 000 companies over the period from 2013 to 2023.
The empirical analysis was performed in RStudio and structured into three main categories: all firms, small and medium-sized enterprises (SMEs) and large firms. Additionally, the dataset was segmented by industry sectors, and a robustness check was carried out on the three largest sectors to validate the consistency of the results. Separate regression models were estimated for each dependent variable—Return on assets, Return on equity and Return on sales —as well as for each capital structure indicator: Total debt to total asset, Short-term debt to total assets, and Long-term debt to total assets. This resulted in a total of nine regression analyses per firm category. All regressions were estimated using fixed effects models with standard clustered errors to ensure statistical robustness.
Our main findings suggest that debt has a negative impact on return on assets, whereas it has a positive impact on return on equity. The reason behind this is that ROA accounts for total assets, including those financed by debt, making it sensitive to inefficiencies or high interest burdens. ROE, on the other hand, focuses solely on returns to equity holders and benefits from the strategic use of debt through financial leverage. Essentially, what may appear as a burden from an asset efficiency standpoint (ROA) can simultaneously enhance returns for shareholders (ROE), highlighting the dual nature of debt’s impact on firm performance. The positive impact on ROE may be due to development of Slovakia and its strong legal and institutional framework as well as tax benefits of debt. 
The results for Return on sales were somewhat mixed, although they generally pointed toward a positive relationship between debt and performance in SMEs. This may be attributed to the nature of short-term debt, which is often used to finance immediate operational needs, carries lower interest costs, and can directly enhance sales — thereby improving ROS. In contrast, long-term debt is typically used for capital investments with delayed returns and higher financial risk. If such investments underperform, they can compress profit margins and negatively affect ROS. However, in the full sample regression including firms of all sizes, all three debt indicators — Total debt to total assets, Short-term debt to total assets, and Long-term debt to total assets — were negatively associated with ROS. This suggests that the positive effects observed in SMEs may not extend to larger firms or may be diluted when firm sizes are combined, raising further questions about how firm characteristics influence the debt–performance relationship.
Introduction
Theoretical concepts
There are many possibilities for further research regarding capital structure and financial performance. As we have mentioned in the beginning of this thesis, there are many aspects that might influence both a firm's capital structure and its financial outcomes, for example, behavioural aspects, the firm's life cycle stage etc. However, due to the complexity and scope such an analysis would entail, these dimensions were beyond the limits of this research. Additionally, it would also be beneficial to conduct a comparative cross-country analysis. While this thesis focuses exclusively on Slovak firms, extending the analysis to include other countries—particularly within the Central and Eastern European region—could reveal whether the observed patterns are specific to Slovakia's institutional and economic context or reflect broader regional or global trends. Such comparisons would enhance the generalizability of the findings and provide valuable insights into how differing legal, financial, and regulatory environments shape the impact of capital structure on firm performance.
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library(readr)
library(readxl)
library(dplyr)
library(ggplot2)
library(plm)
library(car)
library(lmtest)
library(modelsummary)
library(psych)

setwd("C:/Users/korok/OneDrive - MUNI/Ivanuch/Diplomka")  

df <- read_csv ("data2.csv")

macro_data <- read_csv2("Macroeconomic indicators.csv")

#remove micro firms
df<- df %>%
  filter(.[[469]] >= 2000000)

# Save data
write.csv(df, file = "C:/Users/korok/OneDrive - MUNI/Ivanuch/Diplomka/data2.csv", row.names = FALSE)

#filter relevant variables
df_filtered <- df[, c(8, 10, 12, 25, 26, 29, 285, 305, 337, 379, 381, 421, 469, 471, 472, 509, 510, 565, 579, 581, 589)]
   
#rename variables
df_filtered <- df_filtered %>%
  rename(Meno = colnames(df_filtered)[1], 
         Odvetvie = colnames(df_filtered)[2],
         Year = colnames(df_filtered)[3],
         Total_assets = colnames(df_filtered)[4], 
         Total_assets_min.obd. = colnames(df_filtered)[5], 
         Fixed_assets = colnames(df_filtered)[6], 
         KRF = colnames(df_filtered)[7],
         Fin.účty = colnames(df_filtered)[8],
         Total_equity = colnames(df_filtered)[9],
         Total_debt = colnames(df_filtered)[10],
         Longterm_debt = colnames(df_filtered)[11],
         Shortterm_debt = colnames(df_filtered)[12],
         Firm_size = colnames(df_filtered)[13],
         Sales = colnames(df_filtered)[14],
         Sales_min.obd. = colnames(df_filtered)[15],
         Odpisy = colnames(df_filtered)[16],
         Odpisy_min.obdb. = colnames(df_filtered)[17],
         Nákl.úroky = colnames(df_filtered)[18],
         Výsledok_hospodárenia = colnames(df_filtered)[19],
         Daň = colnames(df_filtered)[20],
         EAT = colnames(df_filtered)[21])
View(df_filtered)

#Dependant variables:
#ROA = EAT/Total assets
df_filtered <- df_filtered %>%
mutate(ROA = .[[21]] / .[[4]])
    
#ROE = EAT/Total equity
df_filtered <- df_filtered %>%
  mutate(ROE = .[[21]] / .[[9]])   
    
#Net profit margin = EAT/Total revenue * 100
df_filtered <- df_filtered %>%
  mutate(ROS = .[[21]] / .[[14]]*100) 

#Indepndant variables:
#Long-term debt to total assets 
df_filtered <- df_filtered %>%
  mutate(LDTA = .[[11]] / .[[4]]) 

#Short-term debt to total assets 
df_filtered <- df_filtered %>%
  mutate(SDTA = .[[12]] / .[[4]]) 

#Total debt to total assets 
df_filtered <- df_filtered %>%
  mutate(TDTA = .[[10]] / .[[4]])

#Control variables:
#Growth
df_filtered <- df_filtered %>%
  mutate(Growth = (.[[14]] - .[[15]])/ .[[15]])

#Tangibility
df_filtered <- df_filtered %>%
  mutate(Tang = .[[6]] / .[[4]])

#Tax
df_filtered <- df_filtered %>%
  mutate(Tax = .[[20]] / .[[21]])

#Cash flow
df_filtered <- df_filtered %>%
  mutate(Ročné_odpisy = .[[16]] - .[[17]])

df_filtered <- df_filtered %>%
  mutate(CF = (.[[21]] + .[[31]])/ .[[4]])

#Profitability
df_filtered <- df_filtered %>%
  mutate(Prof = .[[19]] / .[[14]])

#Liquidity
df_filtered <- df_filtered %>%
  mutate(Cash = .[[7]] + .[[8]])

df_filtered <- df_filtered %>%
  mutate(Prof = .[[34]] / .[[4]])

#Turnover
df_filtered <- df_filtered %>%
  mutate(Turnover = .[[13]] / .[[14]])


#Numeric data
df_filtered <- df_filtered %>%
  mutate(ROA = ifelse(is.finite(EAT / Total_assets) & Total_assets != 0, EAT / Total_assets, NA),
    ROE = ifelse(is.finite(EAT / Total_equity) & Total_equity != 0, EAT / Total_equity, NA),
    ROS = ifelse(is.finite(EAT / Sales) & Sales != 0, (EAT / Sales) * 100, NA),
    LDTA = ifelse(is.finite(Longterm_debt / Total_assets) & Total_assets != 0, Longterm_debt / Total_assets, NA),
    SDTA = ifelse(is.finite(Shortterm_debt / Total_assets) & Total_assets != 0, Shortterm_debt / Total_assets, NA),
    TDTA = ifelse(is.finite(Total_debt / Total_assets) & Total_assets != 0, Total_debt / Total_assets, NA))
    
    df_filtered$TDTA <- ifelse(
      is.finite(df_filtered$Total_debt / df_filtered$Total_assets) & df_filtered$Total_assets != 0,
      df_filtered$Total_debt / df_filtered$Total_assets,NA)
  
    
    #Uprava dát pred merging
     macro_data$Year <- as.character(macro_data$Year)
     
     df_filtered$Year <- substr(df_filtered$Year, 1, 4)
     
     setdiff(df_filtered$Year, macro_data$Year)  # Years in x that are NOT in y
     setdiff(macro_data$Year, df_filtered$Year) 
    
    #Merge
    df_filtered <- df_filtered %>%
      left_join(macro_data, by = "Year")    
    
# make sure it's character
df_filtered$Odvetvie <- as.character(df_filtered$Odvetvie)  
    
# Add zeros to 4 digit number
df_filtered$Odvetvie <- ifelse(nchar(df_filtered$Odvetvie) == 4,
                                   paste0("0", df_filtered$Odvetvie),
                                   df_filtered$Odvetvie)    

#Convert back to numeric
df_filtered$Odvetvie <- as.character(df_filtered$Odvetvie)
df_filtered$Odvetvie2d <- as.numeric(substr(df_filtered$Odvetvie, 1, 2))
    
    
# Odvetvia SK Nace
df_filtered <- df_filtered %>%
  mutate(Main_sector = case_when(
    Odvetvie2d %in% 01:03   ~ "A",
    Odvetvie2d %in% 05:09   ~ "B",
    Odvetvie2d %in% 10:33   ~ "C",
    Odvetvie2d == 35        ~ "D",
    Odvetvie2d %in% 36:39   ~ "E",
    Odvetvie2d %in% 41:43   ~ "F",
    Odvetvie2d %in% 45:47   ~ "G",
    Odvetvie2d %in% 49:53   ~ "H",
    Odvetvie2d %in% 55:56   ~ "I",
    Odvetvie2d %in% 58:63   ~ "J",
    Odvetvie2d %in% 64:66   ~ "K",
    Odvetvie2d == 68        ~ "L",
    Odvetvie2d %in% 69:75   ~ "M",
    Odvetvie2d %in% 77:82   ~ "N",
    Odvetvie2d == 84        ~ "O",
    Odvetvie2d == 85        ~ "P",
    Odvetvie2d %in% 86:88   ~ "Q",
    Odvetvie2d %in% 90:93   ~ "R",
    Odvetvie2d %in% 94:96   ~ "S",
    Odvetvie2d %in% 97:98   ~ "T",
    Odvetvie2d == 99        ~ "U",
    TRUE                    ~ NA_character_
  ))
    
# Define the sectors you want to create dataframes for
desired_sectors <- c("C", "G", "F")

# Loop over the desired sectors and assign a new dataframe for each
for(sector in desired_sectors) 
  assign(paste0("sector_", sector), 
         df_filtered %>% filter(Main_sector == sector))

  
  
#Filtrovanie podľa veľkosti
df_filtered <- df_filtered %>%
  mutate(Company_size = case_when(
    Firm_size > 2000000 & Firm_size <= 50000000 ~ "SME",
    Firm_size > 50000000                        ~ "Large",
    TRUE                                       ~ NA_character_  # for other or missing cases
  ))

# Nove datasety
df_SME <- df_filtered %>% filter(Company_size == "SME")
df_Large <- df_filtered %>% filter(Company_size == "Large")


#Reg data
reg_data <- df_filtered

#Numerické hodnoty
numeric_cols <- sapply(reg_data, is.numeric)
reg_data_clean <- reg_data[apply(reg_data[, numeric_cols], 1, function(x) all(is.finite(x))), ]


#Odstrániť duplikáty
reg_data_nodup <- reg_data_clean %>%
  distinct(Meno, Year, .keep_all = TRUE)

#Panel data
panel_data <- pdata.frame(reg_data_nodup, index = c("Meno", "Year"))

panel_data <- as.data.frame(panel_data)
panel_data <- pdata.frame(panel_data, index = c("Meno", "Year"))

rm(df)
rm(macro_data)
rm(reg_data)
rm(reg_data_clean)
rm(reg_data_nodup)

# Spraviť samostatné regresie s LDTA a SDTA
fe_model <- plm(ROA ~ TDTA + Turnover + Tang + Prof + Growth + CF + Interest.rate +
                Inflation.rate + GDP.growth + Unemployment.rate,
                data = panel_data,
                index = c("Meno", "Year"),
                model = "within",
                effect = "individual")
summary(fe_model)

coeftest(fe_model, vcov = vcovHC(fe_model, type = "HC1", cluster = "group"))

# Define a dynamic panel model with lagged dependent variable if necessary
ab_model <- pgmm(ROS ~ lag(ROS, 1) + LDTA + Turnover + Tang + Prof +
                   Growth + CF + Interest.rate + Inflation.rate +
                   GDP.growth + Unemployment.rate | lag(ROS, 2:3),
                 data = panel_data, 
                 effect = "individual",
                 model = "twosteps", 
                 transformation = "d")
summary(ab_model)

## Remove outliers
##Multiplikátor 3 na všetky premenné
# Remove extreme outliers for TDTA from panel_data
q <- quantile(panel_data$TDTA, probs = c(0.25, 0.75), na.rm = TRUE)
iqr <- q[2] - q[1]
lower_bound <- q[1] - 3 * iqr
upper_bound <- q[2] + 3 * iqr

panel_data <- panel_data %>%
  filter(TDTA >= lower_bound, TDTA <= upper_bound)

# List of variables to create boxplots for
vars <- c("ROA", "ROE", "ROS", "TDTA", "LDTA", "SDTA", "Turnover", "Tang", "Prof", "Growth", 
          "CF", "Interest.rate", "Inflation.rate", 
          "GDP.growth", "Unemployment.rate")

##Všetky boxploty
# Set up plotting window for multiple boxplots (2 rows by 5 columns)
par(mfrow = c(2, 5), mar = c(4, 4, 2, 1))

# Loop over the selected variables
for(v in vars) {
  # Get the variable values
  x <- panel_data[[v]]
  
  # Filter out NA and non-finite values
  x <- x[!is.na(x) & is.finite(x)]
  
  # Check if there are any finite values to plot
  if(length(x) == 0) {
    message("Variable ", v, " has no finite values and will be skipped.")
  } else {
    boxplot(x, 
            main = paste("Boxplot for", v), 
            ylab = v, 
            col = "lightblue")
  }
}

# Reset plotting layout
par(mfrow = c(1, 1))

##Nižší multiplikátor na určené premenné
# Define a function to remove extreme values for a given variable using a 3xIQR rule
remove_extremes_df <- function(data, var, multiplier = 2) {
  # Calculate the 25th and 75th percentiles
  q1 <- quantile(data[[var]], 0.25, na.rm = TRUE)
  q3 <- quantile(data[[var]], 0.75, na.rm = TRUE)
  iqr <- q3 - q1
  
  # Define lower and upper bounds
  lower_bound <- q1 - multiplier * iqr
  upper_bound <- q3 + multiplier * iqr
  
  # Filter the data for this variable
  data %>% filter((.data[[var]] >= lower_bound) & (.data[[var]] <= upper_bound))
}

# List of variables for which you want to remove extreme values
vars_to_clean <- c("ROA", "ROE", "ROS", "TDTA", "LDTA", "SDTA", "Turnover", "Tang", "Prof", "Growth", "CF")

# Start with your original dataset; change panel_data to your dataset name
panel_data <- panel_data

# Loop over the variables and remove extreme values one at a time
for(v in vars_to_clean) {
  panel_data <- remove_extremes_df(panel_data, v, multiplier = 2)
}

#Ktorý model použiť? Vyšlo Fixed effects
pFtest(fe_model, pooling_model)
plmtest(pooling_model, type = "bp")
phtest(fe_model, re_model)

#Heteroskedascity 
bptest(fe_model)

#Autocorrelation
        pwartest(fe_model)
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