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Abstract 

 

This study investigates the impact macroeconomic factors have on corporate capital structure in 

Sweden. We use a panel data analysis of unbalanced data for the sample period, 2005-2014. While 

previous research has shown that key factors internal to the firm are highly correlated with leverage, 

such as profitability, asset tangibility and firm size, we add external factors and test for economic 

growth, inflation, interest rates, corporate tax rates, and exchange rates. Our models do not present any 

substantial explanatory power for the relationship between the macroeconomic environment and 

different leverage ratios. This study finds some support for certain indicators, although not consistent 

across ratios. 
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1. Introduction            

Corporate capital structure is of particular interest because of its influence on firm value, growth, and 

firm survivability. It is also one of the most debated areas of corporate finance where researchers have 

spent decades trying to fully understand different finance policies and what factors may influence 

them. While explanations still remain evasive, research has produced some key determinants specific 

to the firm that demonstrate a significant impact on leverage. These have mostly concerned firm size, 

profitability, and growth, among other factors (Barton & Gordon, 1988; Titman & Wessels, 1988; 

Rajan & Zingales, 1995). More recent research, however, points to external factors such as 

macroeconomic conditions (Hackbarth, et al., 2006; Korajczyk & Levy, 2003), or incorporates 

macroeconomic indicators in models with firm-specific factors (Frank & Goyal, 2009). Despite the 

extensive research, any comprehensive conclusion regarding capital structure decisions and their 

theoretical underpinnings has yet to emerge. 

Theories attempt to explain differences in financial policies in relation to an optimal level of equity 

and debt (Kraus & Litzenberger, 1973) or that firms decision-making is based on information 

asymmetries (Myers 1984; Myers & Majluf 1984). While evidence points to managers operating 

around a target ratio (Harford et al., 2009; Fama & French, 2002)
1
, existing theories are divided on 

what determines this ratio (Cook & Tang, 2010). Graham and Harvey (2001), in their survey of U.S 

CFOs, found that the respondents followed a strict or target range level for which benefits and 

disadvantages of debt financing were accounted for. In the same manner, Bancel and Mittoo (2004) 

examined firms in Europe, and found that they account for the same factors, but acknowledged there 

were cross-country variations. 

The increasing interconnectedness of the global market forces management to consider the connection 

between the firm and its macroeconomic environment (Oxelheim, 1999). Hence, the better 

understanding management has of the dynamics and impact that macroeconomic factors have on 

capital structure, the more efficient and flexible their decisions will be. Hackbarth (2006) argued for 

the self-explication of macroeconomic relevance. Variations in the state of the economy should impact 

either the level of cash flow of the firm or the risk of default. In the same manner, Korajczyk and Levy 

(2003) studied the relationship between macroeconomic factors and leverage. The results showed that 

business cycle fluctuations had various effects on the firm depending on the degree of financing 

constraints. Tightly financially constrained firms were more affected by the fluctuations and issued 

debt countercyclically and equity procyclically, whereas less constrained firms were insensitive to the 

cycles. Recent research has focused on examining external influences, which are also common for 

research in other areas such as institutional arrangements (Antoniou et al., 2008), country comparisons 

                                                           
1 Harford et al., (2009) found firms having a target ratio, through studying acquisition financing. Fama & French (2002) found firms 

reverting back to a target ratio after disruptions. 
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(Rajan & Zingales, 1995), and level of economic development (Booth et al., 2001). While certain key 

factors have been identified, there are contradicting opinions about what type of relationship these 

factors have with capital structure decisions. This suggests the need for further research into the area 

of macroeconomic impact on capital structure.  

 

Further, results from research conducted in one country cannot be generalized to other countries that 

have different legal and institutional traditions (Antoniou et al., 2008). In terms of macroeconomic 

conditions, there is still room for further research into different types of economies. This paper 

contributes to the existing literature by investigating Sweden, one of the countries that was relatively 

unharmed by the 2008 financial crisis, partly due to the relative success of their country-specific 

economic policies (Country Intelligence: Report: Sweden. 2013). Sweden makes an interesting subject 

for investigating the effects of macroeconomic factors since Sweden has an individual fiscal and 

monetary policy by which they can influence factors such as GDP growth, interest rate, inflation, 

corporate tax rate and exchange rates. Prior research on this topic is almost non-existent for the 

Swedish market, suggesting the need for further research. 

 

The aim of this study is to investigate whether the macroeconomic environment has an impact on the 

capital structure of firms in Sweden. To do this, we tested the relationship between common economic 

indicators and leverage ratios. Because differences in industry characteristics between business sectors 

could lead to large variations in the study (Jianjun, 2005; Frank & Goyal, 2009; Joeveer, 2013), our 

study also looked for possible variations among business sectors susceptibility to changes in our 

common economic indicators. This will add to the interpretation of the cumulative effect of 

macroeconomic factors on the Swedish business environment. The findings of this study will have 

value for Swedish firms as well as actors with interests in the Swedish market because it will inform 

the general understanding of how macroeconomic factors interact with the capital structure. This will 

aid firms in creating a more effective financing policy as well as help predict competitor reactions to 

macroeconomic changes. 

 

This paper will continue as follows. Section 2 presents existing theories on capital structure decisions, 

discusses how macroeconomic factors relate to capital structure, which interacts and changes within 

the economy, and presents empirical evidence on macroeconomic indicators and leverage. Section 3, 

explains the method, model, and variables of the study. Section 4 presents the results and analysis and 

with section 5 we offer our conclusions. 

 

 

 

2



2. Literature review                                                              

This section begins by presenting the theoretical framework on the area of capital structure. We follow up by 

focusing on macroeconomic factors and their relationship to each other in the context of stabilizing the economy 

as well as previous research on the link between capital structure and macroeconomic factors.  

2.1 Theoretical framework of corporate capital structure 

Capital structure theories emerged as a response to the Modigliani and Miller (1958) irrelevance 

theorem that stated that capital structure has no significant effect on firm value. Management should 

instead focus on finding and managing investment opportunities. The theory was presented with some 

contextual assumptions, such as: a perfect capital market, no transaction costs, no taxes and no 

bankruptcy costs or costs of information asymmetries. These assumptions have been the topic of much 

debate, which have caused a surge of research into alternative theoretical frameworks, where there are 

incentives for managers or shareholders to make decisions on the level of leverage to obtain a desired 

or optimal capital structure.  

 

While there is no universally accepted theory on the choice of capital structure, the two most central 

are the trade-off theory and pecking order theory (Frank & Goyal, 2009). Trade-off holds that market 

imperfections lead to positive effects on firm value and that there is an optimal level of capital 

structure (Kraus and Litzenberger, 1973). The optimal level is reached through the balance of debt and 

equity where costs of debt, mainly bankruptcy, should be offset by its benefits, mainly the tax shield 

(Kraus & Litzenberger, 1973). The pecking order theory, on the other hand, does not assume an 

optimal capital structure. The theory holds that the firm essentially has three financing options and will 

make decisions based on the implied risk of adverse selection (Myers 1984; Myers & Majluf 1984). 

As such, retained earnings will always be the most favorable while debt financing will be used as a 

second choice. Equity, in this sense carrying the most asymmetric information, will only be used as a 

last resort (Frank & Goyal, 2009). In a study by Jõeveer (2013) on transition economies, it is argued 

that countries with low transparency have a higher degree of pecking order style financing compared 

to more transparent economies. This is because of the high degree of mispricing of alternative 

financing measures due to information asymmetries. 

 

Some studies suggest that firms, instead, exercise market timing, where, for instance, equity is issued 

after a share price is considered, relatively high or overvalued. Baker and Wurgler (2002) argue that it 

is the current market condition that will decide whether the firm takes on more debt or equity. Another 

theoretical explanation of relevance is the free cash flow theory. Jensen (1986) holds that conflicting 

interests between shareholders and managers can be of concern when free cash flow is large. This is 

referred to as the cash flow left over after the firm has consumed its investments with positive net 

present value, which can be subject to agency problems, such as adverse selection. Debt, in this sense, 
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can act as a disciplinary tool to mitigate potential agency costs as the more indebted the firms are, the 

smaller free cash flow will be (Jensen, 1986).  

 

A consensus among researchers is that leverage is affected by certain factors internal to the firm. 

Factors such as fixed assets, investment opportunities, firm size, and non-debt tax shields increase 

leverage, while factors such as volatility, probability of bankruptcy, profitability, advertising 

expenditure, and product uniqueness decrease leverage (Harris & Raviv 1991, cited in Rajan & 

Zingales 1995). These findings support the above mentioned theories. However, as the purpose of this 

study is not to confirm internal factors relationship with leverage, as this is widely recognized already. 

The theoretical underpinnings of firm-specific factors are only explained in the choice of control 

variables in the next section of this paper.  

 

2.2 Why and how do macroeconomic factors change? relationships and policies  

Changes in global macroeconomic conditions can have a significant impact on a country's economic 

environment. Countries need to control important macroeconomic factors such as economic growth, 

unemployment, and inflation targets. Mokhova and Zinecker (2014) addressed two common ways in 

which to mitigate business cycles by boosting or slowing down the economy: fiscal policy and 

monetary policy, each with their own implications for macroeconomic landscape as well as business 

conditions in financing. Fiscal policy means changing government spending and/or taxes. During a 

recession, countries can use expansionary fiscal policy by increasing government spending and 

decreasing taxes so that consumer and/or business spending will increase. In Sweden, the corporate tax 

rate has been decreased two times since 2009. More government spending can ignite the economy by 

putting idle resources back to work. Opponents of fiscal policy argue that it gives rise to debt, which 

causes countries to borrow, and if the countries borrow too much to finance their fiscal policies, the 

interest rates increase (Mankiw & Taylor 2007). This is called a "crowding out" effect. It makes it 

harder for customers and businesses to borrow money and finance their investments, which in turn can 

have a negative effect on the economy (Aloui, 2013). Other countries can choose to lend money at 

higher rates or not to lend at all. Also, tax cuts can be saved instead of spent, decreasing the immediate 

effect. During times of inflationary gaps, often categorized by increasing GDP, decreasing 

unemployment and increasing inflation, countries can use contractionary fiscal policy, which 

decreases government spending and increases taxes. This in turn should stabilize the economy to avoid 

high inflation. 

 

Countries can also use their monetary policy to speed up or slow down the economy through interest 

rates. They do this through the central bank, by either changing the interest rate by which commercial 

banks borrow money, or changing the money supply in the economy. The idea is that when interest 

rates are low, borrowers will find it easier to pay back loans, so they borrow more and spend more, 
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which speeds up the economy. When interest rates are high, firms and consumers borrow less and 

spend less, which slows down the economy. Increasing the money supply will leave the banks with a 

lot of money to lend. This can lead to higher competition among the banks, leading to a decreased 

interest rate, which in turn speeds up the economy with more borrowing and more spending. This is 

called expansionary monetary policy. Since the 2008 financial crisis, categorized by decreased GDP 

and inflation rate, there have been a continuous decrease of the interest rate as a product of Swedish 

monetary policy. Decreasing the money supply, on the other hand, will leave the banks with less 

money to lend and increase the interest rate. This will slow down the economy with less borrowing 

and less spending, and is done to control the rate of inflation. This is called a contractionary monetary 

policy (Mokhova & Zinecker 2014). 

 

Depending on the country, exports can have a big impact on the country's GDP. With free trade, 

countries can reach the highest achievable value by exporting goods they have a competitive 

advantage in and importing goods that other countries have a competitive advantage in (Blanchard & 

Johnson 2013). Trade can have different effects on different sectors in different countries whilst 

yielding a higher aggregate value. Trade between countries depends on the demand for a country's 

goods, political stability, interest rates, tariffs, and, especially, the exchange rate. If the currency 

appreciates, it becomes cheaper to import foreign goods, and it becomes more expensive for foreign 

countries to import. As such, domestic imports rise and exports fall, which decreases the GDP. If the 

currency depreciates, it has the opposite effect (Flodén, 2013). 

 

However, the “law of one price”, which is referred to as purchasing power parity (PPP) in 

international trade, states that one good cannot sell for less in one location than in another at the same 

point in time. This refers to the effect that one good may be trading at a lower real value because of 

either changes in the nominal exchange rate or a relative change in inflation. This would attract 

arbitrageurs that would buy for less and sell for more until the changes in demand and supply equalize 

the real exchange rates
2
. Given the link between nominal exchange rate and inflation, PPP states that 

any change in the real exchange rates would be small and temporary. Therefore, any advantages firms 

can take in terms of trade or raising capital are dependent on exchange rates, inflation, and PPP. 

Opposition to this theory holds that preferences for some goods, and the fact that some goods are 

traded and some are not, have an effect on exchange rates (Mankiw & Taylor, 2007).  

 

Despite dealing with highly interconnected variables in this study, we have decided to focus on the 

direct effect and not the indirect effect, which is nearly impossible to measure. 

 

                                                           
2 Real exchange rate is the rate at which one domestic good is traded for a comparable foreign good and is comprised of the effect of nominal 

exchange rate changes and changes in the relative price (inflation). 
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2.3 Previous research on the relationship between macroeconomic factors and capital structure 

There are several indicators for why macroeconomic conditions can have explanatory power. 

Hackbarth et al., (2006) stated that if capital structure is determined through a balancing act, as the 

trade-off theory implies, then in regards to default costs, financing policies should be affected through 

not only the idiosyncratic risk but also what they call the aggregate shock. The aggregate shock 

represents the state of the economy, and when there is a shift between booms and recessions among 

different states, shareholders' relationship to default-risk differs. This can further be exemplified with a 

study by Korajczyk and Levy (2003) that showed that tightly financially constrained firms were more 

affected by the fluctuations and therefore issue debt countercyclically and equity procyclically, 

whereas less constrained firms are insensitive to the cycles. Gertler and Gilchrist (1993) also found 

that larger firms borrow more after recessions. In terms of investment opportunities, Narayanan (1998) 

argued that because of the low cash flow and undervalued assets during economic recessions, it is 

important to finance through debt to avoid the underinvestment of projects.  

 

Researchers have examined the relationship between leverage and a number of macroeconomic 

indicators. We chose macroeconomic variables in relation to leverage ratios, which reflect the current 

state of the economy and variables that have empirical support from previous research. 

 

GDP  

Stulz (1990) and Frank and Goyal (2009) argued that increased cash flow leads to an increase in the 

optimal face value of debt. When operating in a period of high economic growth, characterized by 

high cash flow and low probability of bankruptcy, firms prefer a higher degree of debt financing. On 

the other hand, during an economic recession, the opposite is true. GDP as an indicator of economic 

growth can also be viewed as an indicator of how much easier it will be to undertake debt and service 

the costs of debt. Previous research testing the direct relationship between leverage and GDP growth, 

however, has shown mixed results. Several studies found a negative influence on firm leverage 

(Demirguc-Kunt & Maksimovic, 1996; Bastos et al., 2009; Gajurel, 2006). These studies were mostly 

concerned with emerging or developing economies. While Hanousek and Shamshur, (2011) studying 

transition economies characterized by substantial economic changes, found a positive relationship with 

leverage. The recurrent negative relationship can be explained through pecking order theory and the 

firm’s relationship with higher cash flows, i.e., internal funds, leading to our first hypothesis. 

 

Hypothesis 1: There is a negative relationship between GDP growth and leverage. 
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Inflation 

Inflation's impact on capital structure is a factor widely addressed by previous studies. The results, 

however, tend to differ. Jõeveer (2013) argued that higher inflation decreases the value of a loan over 

time. As inflation increases, this should lead to a corresponding increase in the degree of debt 

financing, due to the higher value of tax deduction on debt. Hanousek and Shamshur (2011) also found 

a strong and positive impact of inflation on the capital structure in their study of transition economies. 

However, there is research that shows more varying results. For instance, Frank and Goyal (2009) 

found a positive relationship between inflation and market leverage, though not for book leverage. 

Öztekin (2015) argued that firms that operate in environments of high inflation tend to have lower 

degrees of debt financing. Gajurel (2006) found that inflation is negatively related to the total leverage 

and the short-term debt ratio, but has a positive influence on the long-term debt ratio. While, Schall 

(1984), argued that inflation and debt have a negative relationship, because of the after-tax real return 

of capital despite the cost of capital increasing during inflationary periods. Even with these varying 

results, the majority of studies show a positive relationship between inflation and debt.  

 

Hypothesis 2: There is a positive relationship between inflation and leverage. 

 

Interest rate 

Interest is the cost of debt financing, and an increase in the interest rate would generally lead to a 

decrease in debt financing. This is supported by Mokhova and Zinecker (2014) even if they argue that 

higher interest would motivate profit-driven banks to increase loans to the private sector. Considering 

trade-off theory, Frank and Goyal (2009) stated that the tax benefit of interest reduces the tax burden. 

The tax shield is therefore an important reason behind a firm’s adjustment of its capital structure, 

shown by the positive relationship between tax and debt in their study. Empirical findings have also 

been conflicting, as Bokpin (2009) found a significant positive relationship between interest rate and 

leverage, and Dincergok and Yalciner (2011) found a negative relationship, with both studies 

investigating emerging economies. Jõeveer (2013), investigating relationships in transition economies, 

also argued for a negative relationship between interest and debt financing.  

 

Hypothesis 3: There is a negative relationship between interest and leverage. 

 

Corporate tax rate 

Inherent to the tax shield coming from interest deductibility, when tax is higher, firms will be more 

inclined to take on debt. Jõeveer (2013) argues, in connection to trade-off theory, that a higher tax rate 

implies higher interest tax shield benefits, and therefore induces a higher degree of debt financing. 

Research that examines the corporate tax rate and effective tax validated this relationship, however, 

only to a small degree and with low statistical significance (Graham, 2003; Michaelas & Chittenden, 
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1999; Faccio & Xu, 2015).  Giannetti (2003) and Desai et al. (2004), investigating foreign affiliates to 

US multinational firms and wider cross-country comparisons, found evidence that corporate taxes are 

negatively related to leverage. Previous studies have been criticized for using cross-sectional 

correlations as these may be the results of other mechanisms that influence both taxes and debt (Faccio 

& Xu, 2015). Graham et al. (2015) found that there is a positive relationship between taxes and 

preference for debt, but only for the first half of the last century and in relation to preferred equity. As 

with the majority of findings and the core of trade-off theory we hypothesize; 

 

Hypothesis 4: There is a positive relationship between corporate tax rate and leverage. 

  

Exchange rate  

The Swedish economy is largely reliant on its exports, and trade is, to a large degree, traded in foreign 

currencies (Flodén, 2013). Given that Sweden has access to international capital markets, currency 

fluctuations can have an effect on the capital structure of firms with a large foreign debt. Aabo et al. 

(2015) studied exchange rate exposure of firms in the Danish market. They argued that there are two 

ways of eliminating foreign exchange exposure: firstly, by using different forms of financial 

derivatives, and secondly by using debt denominated in foreign currency. This can involve either 

raising new debt or changing the denomination of existing debt. Their results show that the majority of 

firms use foreign debt to hedge exposure against foreign assets and subsidiaries, as opposed to foreign 

revenue exposure. This can lead to quite a varying effect, depending on what currencies the firm holds 

debt in. As such, if the exchange rate increases (Swedish krona depreciates relative to foreign 

currency), then the firm should try to decrease the amount of debt in that currency or change the 

denomination of existing debt. Exports are an important part of the Swedish economy. This makes it 

important to account for interconnected effects of exchange rate fluctuations on variables such as 

profitability, which has a negative effect on capital structure in line with the pecking order (Caglayan 

& Demir, 2014). Nydahl (1999) argued that Swedish firms are more sensitive to exchange fluctuations 

than, for instance, firms in the US. This is reasonable given Sweden's position as an export-oriented 

country as well as the Swedish krona not being a world currency. Given that the US dollar and the 

Euro are considered world currencies with which international trade is conducted, we will focus on 

these two exchange rates. 

 

Hypothesis 5: There is a negative relationship between exchange rate and leverage. 

 

 

To conclude, at least in theory, when relating the macroeconomic factors to the firm and its setting, 

economic expansion (higher GDP growth) means that firms should experience higher profitability and 
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hence have easier access to internal funds, just as the pecking order theory postulates. Higher interest 

rates (under a contractionary period), on the other hand, become influential for firms when weighing 

the benefits of the tax shield against costs of bankruptcy; meaning firms should turn to debt financing 

if the benefits outweighs the costs, just as the trade-off theory postulates.  

 

Decreased taxes or increased government spending should have a negative effect on debt, as spending 

can increase firm profitability, and lowering taxes makes the tax shield less advantageous. Higher 

inflation affects the capital market through the higher rate of return, which has an adverse effect on 

security prices, hence the cost of capital increases for the firm and could create negative net 

investments. Under these circumstances, debt will be a more beneficial financing method. Finally, 

depending on the exposure to debt in foreign currencies, as exchange rate increases or decreases, debt 

becomes larger or smaller respectively. Together with increases in export income, at least in the short 

run (according to PPP), this should lead to a negative relationship with debt as the pecking order 

theory suggests. 
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3. Method                                    

This section explains the method regarding the data collection, cleaning and testing as well as choice of 

regression model and variables for the study. 

3.1 Sample 

This paper use market and accounting data of public non-financial traded companies in Sweden. 

Financial companies are excluded from the sample as their financial structure, policies, and 

requirements towards risk differ from other companies
3
. The sample period is set to 2005-2014 to 

cover recent accounting data and a period that includes fluctuations in the Swedish economy. The 

sample also pertains to years when the accounting system IFRS is fully adopted, to avoid different 

measures of the accounting data. Information is drawn from Thomson Reuters Datastream and consists 

of both annual macro and accounting data
4
 to make the data congruent. 

 

3.2 Operationalizations 

There are some alternative ways of defining leverage in the literature. Previous research has used both 

book values and market values in their definitions (Frank & Goyal, 2009; Rajan & Zingales, 1995): 

the inclusion of accounts payable or not, using the interest coverage ratio to account for the firm's 

ability to meet its payments, etc. However, the definition is dependent on the objective of the analysis. 

While advocates of the market value of leverage (Welch, 2004) say that book values are used only to 

balance sides of the balance sheet, and not a number of real relevance to managers. We choose to work 

with book values, as the market value of equity does not fully represent the direct relationship between 

the decision of the firm but rather variations in financial markets (Frank & Goyal 2009). 

Moreover, Brealey and Myers (2003) argued the issues of valuing intangible assets. Discrepancies 

between market and book values can occur because intangible assets might be harder to define by the 

market.  

 

3.2.1 Capital Structure 

The analysis of factors determining capital structure is highly susceptible to the choice of leverage 

definition (Rajan & Zingales, 1995; Booth, 2001). A broad definition of leverage used is total 

liabilities to total assets (Rajan & Zingales, 1995), which this study employs. As this ratio may not be 

a good enough indicator of whether the firm faces risk of default and also includes items such as 

accounts payable, it could well overstate the amount of leverage. We therefore use total debt to total 

assets, which is more narrow and takes this ratio to be our main focus. Furthermore, we also make one 

further dissection and examine the relationship between the short-term and long-term debt against total 

                                                           
3 For reasons such as: debt included in their asset structure or being subject to investor insurance schemes or minimal capital requirements. 
4 Signifiers in Datastream are: ICB Industry (ICBIN), Net Sales (WC01001), Market-to-book (PTBV) EBITDA (WC18198) Total Assets 
(WC02999), PPE (WC02501), Total Inventory (WC02101), Total Liabilities (WC03351), Total Debt (WC03255), Long-term Debt 

(WC03251), Short-term Debt (WC03051), GDP (SDGDP...D), Reporate (SDPRATE.), Inflation (SDCPANNL), SEK/USD (SWEKRO$), 

SEK/EUR (SDEURSP). 
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assets. This study use several leverage ratios as proxies for capital structure to make our results as 

robust as possible. This is because of both the many ways of defining leverage, which could produce 

different results and the risk of misinterpretations of results (Harris & Raviv, 1991). Four definitions 

of leverage have therefore been adopted: 

 

·         Total Debt/Total Assets (TDA) 

·         Total Liabilities/Total Assets (TLA) 

·         Long-term Debt/Total Assets (LDA)  

·         Short-term Debt/Total Assets (SDA) 

 

3.2.2 Macroeconomic Capital Structure Determinants 

In line with the previous discussion of macroeconomic influences and previous research, the variables 

examined are GDP growth, inflation, interest rate, tax rate, and exchange rate.  We use these five 

macroeconomic indicators that to some extent are still unsettled and test these against more established 

firm-specific variables. We measure the exchange rate SEK towards US dollar and Euro instead of 

basing it on Sweden’s top export destinations, as these are considered the main trade currencies. 

 

3.2.3 Firm-specific Capital Structure Determinants 

We limit the control variables to profitability, firm size, asset tangibility, and market-to-book ratio. 

This is in line with Rajan and Zingales' (1995) selection of variables. They argued that these four 

variables have consistently shown the highest correlation with leverage, and as our study aim to make 

the same comparisons, the four variables are applicable to this study. The proxies for the four 

explanatory variables have therefore also, to a certain extent, been adopted from the same study. This 

argument is strengthened by Frank and Goyal (2009) who argued that market-to-book, size, 

profitability, and tangibility, together with industry degree of debt, best explain changes in capital 

structure. They further argued that those factors are generally constant through time. 

 

Profitability 

Profitability is one of the factors that is perplexing, to a certain degree. According to the trade-off 

theory, the more profitable a firm is, the less concerned it will be with bankruptcy and the more it will 

take advantage of the tax shield through debt (Frank & Goyal, 2009). Further, it will be more 

advantageous to issue/take on debt for profitable firms, as they are more likely to have agency cost 

concerns due to the larger free cash flow (Jensen, 1986). However, pecking order theory postulates 

that more profitable firms have easier access to internal funds and should therefore be less leveraged. 

Research, however, usually shows a negative relationship between profitability and leverage (Rajan & 

Zingales, 1995; Frank & Goyal, 2009). Proxy for profitability is set to EBITDA divided by total 

assets, in accordance with the Rajan and Zingales (1995) study. 
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Hypothesis 6: There is a negative relationship between profitability and leverage. 

 

Firm Size 

Larger firms have less issues with bankruptcy risk. Older and larger firms are usually more established 

and better reputed in the debt market, and are therefore less subject to agency costs. This means that 

firm size should be positively correlated with debt (Frank & Goyal, 2009). Just like profitability, 

pecking order theory predicts that size is related with firm age, and older firms should have easier 

access to retained earnings. Previous research has found a positive relationship between size and 

leverage (Rajan & Zingales, 1995; Frank & Goyal, 2003). Still, larger firms usually have better access 

to capital markets and therefore alternate ways of financing, something that could affect the degree of 

debt financing negatively. Jõeveer (2013) studying transition economies, argued in favor of the trade-

off theory. Larger firms, with more tangible assets and high profitability, should enjoy larger tax 

benefits of debt, which should lead to a corresponding increase in degree of debt financing. Choice of 

proxy for firm size usually differs between market cap, total assets, and total sales. We choose to align 

our proxies as much as possible with the Rajan and Zingales (1995) definition and therefore use net 

sales.  

 

Hypothesis 7: There is a positive relationship between firm size and leverage. 

 

Investment Opportunities/Firm Growth (Market-to-book) 

There is often a need to turn to debt, as growth opportunities cannot always be financed through the 

sole use of internal funds. Pecking order theory, in this sense, predicts that with growth opportunities, 

leverage will increase. In terms of the trade-off theory, firm growth increases costs of financial 

distress. Firm growth further reduces free cash flow issues and increase debt-related agency problems 

(Frank & Goyal, 2009). This means that with growth comes less leverage. Some differences have 

existed in research regarding what measure to use when looking at growth. Titman and Wessels (1988) 

used R&D expenses and found a negative relationship between leverage and growth. Chen and Zhao 

(2006) used the market-to-book value like most researchers have, and found that there is a positive 

relationship between market-to-book value and leverage. As more profitable firms usually have higher 

market-to-book value and are subject to lower costs of borrowing.  The alternative financing method 

of issuing equity is naturally considered to have a negative correlation with leverage. As mentioned in 

the market timing theory, firms generally issue equity when stock prices are relatively high, opposing 

to the pecking order theory, as the value of issuing equity outweighs the risk of adverse selection. In 

alignment with most research and Rajan & Zingales' (1995) definition, this study use market-to-book 

value as a proxy for investment opportunities. 

 

Hypothesis 8: There is a positive relationship between market-to-book and leverage. 
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Asset Tangibility 

Tangible assets such as property, plant, and equipment (PPE) are easier for outsiders to value than 

intangibles, such as the value of goodwill from an acquisition. This lowers expected distress costs. For 

instance, a real estate or manufacturing company would have more tangible assets such as buildings 

and factories that could stand as collateral compared to an IT or consulting company, which rely more 

on intangible assets. This would naturally lead to firms with a relatively higher degree of tangible 

assets to have higher degrees of debt financing since the risk of default is smaller. Frank and Goyal 

(2009) explained this: even if they have similar impact, tangibility and collateral differ in that 

collateral includes inventories while tangibility does not. Inventories usually support short-term debt. 

Owusu-Ansah & Abdulai (2012) examined the implications of multiple factors on capital structure for 

the Swedish market, specifically the effect for three business sectors with clearly different asset 

compositions. The results showed that the capital structure differed significantly between the different 

sectors. Asset tangibility showed a positive relationship with debt, in support of trade-off theory. The 

rest of the variables did not show significance at the 5% level. We choose to include inventories of 

PPE because of its relationship with short-term debt, one of the dependent variables. 

 

Hypothesis 9: There is a positive relationship between asset tangibility and leverage. 

 

Table 1. List of explanatory variables and expected outcome.    

Determinants  Measure Hypothesis 

GDP Growth  Annual GDP growth rate Negative 

Inflation  Annual rate of change on consumer price Positive 

Interest  Prime lending rate (Repo) Negative 

Tax  Corporate tax rate  Positive 

Exchange rate USD, EUR  Annual average of nominal exchange rate Negative 

Profitability  EBITDA
5
/total assets Negative 

Firm size  Log of net sales Positive 

Asset tangibility  PPE + Inventory/total assets Positive 

Investment opportunities 

(Market-to-book) 

 Market value per share/ 

Book value per share 

Positive 

 

 

 

 

                                                           
5 EBITDA= Earnings before income and taxes + depreciation. 
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3.3 Data 

As shown in table 2 the original sample consisted of 376 firms, which are the total number of firms 

listed on the Stockholm stock exchange Nasdaq during the time period. From the sample, only 

complete data is selected for analysis; where observations are missing for a firm, the firm is deleted, 

which may bias the selection of data. To create a panel data set, we give each company a unique 

number between 1 and 300, ending up with 2,013 observations (rows) of unbalanced longitudinal 

panel data. Furthermore, we winsorize the variables at 1% and 99% to remove the most extreme 

outliers. For the purpose of the industry breakdown, the sample is further divided into ten sectors 

according to the ICB system (Industry Classification System). These are Basic material, Consumer 

goods, Consumer services, Financial, Health care, Industrials, Oil & Gas, Technology, 

Telecommunications, and Utilities. 

 

Table 2. Drop offs 

The table below presents how we dropped data from the initial sample for the regression analysis. The first column shows reasons for 

dropping certain observations. The second column shows the number of firms in the sample. The third column shows how many firms were 

dropped from the sample given the reason in column one. Column four shows the number of observations, the number of rows of data for 

each level of drop offs, as this is how it is depicted in our regressions. 

 

 

 

 

 

 

 

 

 

3.4 Research Models 

Following previous studies, we use panel data regression models to examine the relationship between 

leverage ratios and our explanatory variables. We choose to focus on cross-sectional instead of period 

models because our study is oriented more towards firm dimensions than time periods. Considering 

our sample contains 269 firms (cross-section units) and only 10 years (periods), of which some 

observations are absent, this reinforces our position to go with cross-sectional models. Building on our 

hypothesis we present the following equations: 

 

 

 

Reason for Dropping Off No.of  

Firms 

Drop  

Offs  

No.of  

Observations 

Initial sample 376  2,561 

Financial firms 311 65 2,104 

Firms with fully missing data 300 11 2,013 

Dropped by STATA due to partially 

missing data 

269 31 1,841 
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TDAit=αi+β1M/Bit+β2Sizeit+β3Profitabilityit+β4Tangibilityit+β5Growthit+β6Interestit+β7Inflationit+ 

β8Taxit+ β9EURit+ β10USDit + uit                                  [eq.1] 

LDAit=αi+β1M/Bit+β2Sizeit+β3Profitabilityit+β4Tangibilityit+β5Growthit+β6Interestit+β7Inflationit+ 

β8Taxit+ β9EURit+ β10USDit + uit                                  [eq.2] 

SDAit=αi+β1M/Bit+β2Sizeit+β3Profitabilityit+β4Tangibilityit+β5Growthit+β6Interestit+β7Inflationit+ 

β8Taxit+ β9EURit+ β10USDit + uit                                   [eq.3] 

TLAit=αi+β1M/Bit+β2Sizeit+β3Profitabilityit+β4Tangibilityit+β5Growthit+β6Interestit+β7Inflationit+ 

β8Taxit+ β9EURit+ β10USDit + uit                                   [eq.4] 

 

Where: 

–αi (i=1….n) is the unknown intercept for each entity (n entity-specific intercepts). 

–TDAit, TLAit, LDAit, and SDA it (where i= entity and t= time) are the dependent variables. 

–β is the coefficient for the independent variable. 

–uit is the error term. 

 

3.4.1 Main econometric models 

Previous studies have used a variety of regression models in measuring the effect of the explanatory 

variables on capital structure. Building on our panel model equations, we conduct a series of 

estimation tests to determine whether to perform a pooled OLS, fixed-effect, or random-effect 

regression model of our sample. 

 

One of the problems when running a simple pooled OLS is that all the estimates are lumped together 

in one big regression. Therefore, pooled OLS models risk the results showing a different relationship 

between the dependent and explanatory variables than if a regression was run for each of the 

companies through time.  Öztekin (2015) stated that fixed-effects are essential to capture unobserved 

company-level heterogeneity. The fixed-effects regression model disregards the differences for the 

entire sample and instead focuses on each individual company's characteristics that do not change 

through time. The fixed-effects model measures the average change through time and removes the 

effect of time-invariant characteristics to be able to assess the net effect of the independent variables 

on the dependent variable. Each entity is different, therefore the entity’s error term and the constant 

that captures individual characteristics should not be correlated with the other entities. If this 
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assumption does not hold, we should reject the fixed-effects model in favor of the random effects 

model.  

 

One of the biggest disadvantages of using the fixed effects model is that it could use up too many 

degrees of freedom through adding dummy variables for each cross-section. For a large sample during 

a relatively short time-span, these intercepts may pick up a significant level of random errors and 

prove to be invalid. The rationale behind the random effects model is that, unlike the fixed effects 

model, the variation across entities is assumed to be random and uncorrelated with the independent 

variables included in the model. Random effects do not rely on a large number of dummy variables or 

exclusively on within-cross-sectional variation. A problem with the random-effects model is that it 

builds on the assumption that the intercept, which is seen as a random variable, is not correlated with 

any of the independent variables. If this assumption does not hold, as we test below with the Hausman 

test, the error terms will be larger than that of the fixed-effects model and the model will be less 

efficient. 

 

3.4.2 Model Specification tests 

 

3.4.2.1 F- and Hausman test 

To identify the regression model that best fit the population data, we first conduct a F-test. The F-test 

for using a pooled OLS rejects the null hypothesis at the 5% level. If the null hypothesis is rejected, 

we run a Hausman test to determine whether a fixed- or random-effects regression model best fit the 

population data. We run the test for the random effects being uncorrelated with the explanatory 

variables. The Hausman test rejects the null hypothesis of using a random-effects regression model at 

the 5% level. If rejected, we use the alternative fixed-effects regression model.  

3.5.2.2 Breusch-Pagan test.                                                                

If the F- and Hausman tests identify a random-effects regression as the regression model that best fit 

the population data, we have to address the risk of being susceptible to contemporaneous correlation, 

which can lead to bias in the test results. We therefore run a Breusch-Pagan test to see whether the 

estimated variance of the residuals from a regression are dependent on the values of the independent 

variables. If the test yield a probability value below the 5% level, we reject the null hypothesis of 

using a pooled regression in favor of using a random-effects regression model.  

It is important to stress that we choose the regression method that our tests determine to be the most 

suitable given our data. This will lead to variations that might differ considerably compared to if we 

run the same regression model for all samples.  
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3.5.3 Testing for Heteroscedasticity                                                                                                  

We perform tests to see whether our data is susceptible to heteroscedasticity issues. For our fixed-

effects regression models, we run a modified Waldt test for groupwise heteroscedasticity. The model 

reject the null hypothesis of the residuals having homoscedasticity at the 5% significance level in 

favor of heteroscedasticity. For the random-effects and pooled regression models, we run a Breusch-

pagan test with the variance of the residuals held constant. The test rejects the null hypothesis of 

homoscedasticity at the 5% level. If the tests yield a probability value in favor of heteroscedasticity, 

this could indicate a bias in our regression output. Heteroscedasticity does not cause the regression 

coefficient to be biased, even though it can affect the variance and standard errors of the coefficients 

and, by extension, make hypothesis tests biased. 

3.5.4 Overall F-test for determining model significance                                                                          

In the output from our regression models we gain, among other values, the R
2
, which is an estimate of 

the strength of the relationship between the model and the response variable. Through our 

corresponding hypothesis tests, we gain the p-values for each independent variable in the model. In 

order to determine if the model as a whole show significance we perform an overall F-test testing 

whether the variables are significantly different from zero. According to Stock and Watson (2012), a 

large F-statistic ought to be associated with a higher R
2
, which means that there should be strong 

evidence that at least some of the coefficients are significantly different from zero. Generally, if the 

model does not have any significant p-values for any of the individual coefficients, then the overall F-

test will not be significant either. Although, a significant overall F-test could determine that the 

coefficients are not all jointly equal to zero, even though the test for the individual coefficients might 

show that all of them are individually equal to zero. For our test, we reject the null hypothesis at the 

5% significance level.   
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4. Results and analysis                       

The analysis starts off with our main research focus, the macroeconomic impact on capital structure. We then 

seek to verify our results looking at our control variables. The results are analyzed as a whole, where all 

explanatory variables are included in the same model. When presenting our results, we take total debt to total 

assets (TDA) as our main focus, but report for other definitions of leverage according to different views on debt, 

and to make our results as robust as possible. We further examine our output by segmenting our sample by 

different business sectors. 

The tables below describe the data and its possible influence on our results. We present regressions as 

well as one-sided hypothesis test output for the different leverage proxies for the entire sample. Given 

that our hypotheses suggest a specific reaction, we perform one-sided hypothesis tests. Despite the fact 

that our macroeconomic factors are less determined by previous research compared to our control 

variables, we do this for each of our explanatory variables, to make a better statistical comparison. We 

reject the null hypothesis at the 5% level.  

 

4.1 Descriptive statistics and Correlation matrix 

The descriptive statistics in table 3 depicts similar means and standard deviations for our leverage 

ratios as comparable studies such as Frank and Goyal (2009) even though they only find a TLA mean 

of 20%. The macroeconomic variables show levels of range, mean and standard deviation that 

indicates the variety of economic conditions that we intended to study. This is especially true for 

inflation, interest, growth and tax that indicates levels representative of a country, that is not 

developing, that has been through an economic downturn and have established expansive fiscal and 

monetary policies to counteract the downturn. The firm specific variables are winsorized and as such 

the range between min and max as well as the standard deviation are affected. Even so, the market to 

book ratio, size and profitability show a relatively high mean, whilst tangibility could be considered as 

relatively low, compared to other studies. 
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Table 3. Descriptive statistics 

Table 3. This table reports descriptive statistics for our entire sample after drop-offs and winsorization.  In the first column ,we present our dependent and independent variables. In the second column, we present the 

number of observations (N), mean variance, standard deviation, and minimum and maximum variables. The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 1968 0.1892757 0.166601 0 1.16054 0 0.0357295 0.165133 0.3013015 0.618352 

TLA 2011 0.495989 0.2104534 -1.40246 1.4974 0.013385 0.371641 0.522975 0.633767 0.925023 

LDA 2002 0.1257315 0.1411232 0 1.16054 0 0.000766 0.077639 0.218631 0.534317 

SDA 1968 0.0631997 0.0860317 0 0.853117 0 0.0042935 0.032475 0.090803 0.38076 

Firm-specific           

M/B 1906 3.136485 3.051191 0.37 20.17 0.37 1.41 2.3 3.63 20.17 

Size 1998 14.26759 2.024746 9.25713 18.8382 9.25713 13.0054 14.1238 15.5001 18.8382 

Profitability 1988 0.0860562 0.1750302 -0.724516 0.443816 -0.724516 0.0556315 0.1125015 0.1741655 0.443816 

Tangibility 2011 0.2949003 0.2369384 0.002048 0.864515 0.002048 0.072963 0.271782 0.446185 0.864515 

Macro           

GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 
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Table 4. Correlation matrix 

Table 4. Correlation matrix for the explanatory variables. 

 

For our regressions we ran a correlation matrix on the coefficients to look for collinearity and multicollinearity. Coefficients higher than ± 0.8 indicate a near 

multicollinearity problem, while those that are equal to 1 indicate a perfect multicollinearity problem. Multicollinearity problems can bias the standard error 

upwards, which inflates the size of the confidence intervals in terms of their length and therefore tends to bias the hypothesis testing. None of the firm-specific 

variables showed any signs of either collinearity or multicollinearity. When addressing the macro-variables there were clearer signs of correlation, with signs 

of collinearity between inflation and exchange rate variables, which was not surprising given their relationship with real exchange rate and purchasing power 

parity. This relationship held true for all of our subsample regressions. 

E (v) M/B Size Profitability Tangibility GDP Interest Inflation Tax USD EUR _cons 

M/B 1.0000           
Size -0.0884 1.0000          

Profitability 0.1103 -0.2925 1.0000         
Tangibility -0.0919 -0.0320 0.1076 1.0000        

GDP -0.0941 0.1007 -0.0812 0.0032 1.0000       
Interest -0.1915 0.0703 -0.1109 -0.0070 -0.0504 1.0000      
Inflation 0.0580 -0.1259 0.1032 0.0541 -0.4167 -0.5003 1.0000     

Tax 0.0083 0.2291 -0.1134 -0.1088 0.3198 -0.1400 -0.6582 1.0000    
USD 0.0498 -0.0545 0.0880 0.0450 -0.4867 -0.4524 0.9199 -0.5554 1.0000   
EUR -0.0759 0.0426 -0.0720 -0.0213 0.5858 0.4961 -0.6993 0.2204 -0.8486 1.0000  

_cons 0.0752 -0.8982 0.2520 -0.0379 -0.3353 -0.0453 0.2350 -0.3678 0.1938 -0.2958 1.0000 
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4.2 Macroeconomic 

The regressions in table 5 reveal that most of the macroeconomic indicators do not have any 

significant effect on any of the proxies of capital structure. Few variables showed significance in line 

with our hypothesis. 

 

GDP show a negative relationship at the 5% level for LDA and SDA and at the 10% level for TDA 

and TLA in our macroeconomic model (table 5). In our model controlling for firm-specific variables 

(table 7), there is only a significant negative relationship with TDA at the 5% level. The significant 

results are largely explained by the pecking order hypothesis, that increased GDP is a result of firms 

experiencing increased internal funds, which they rank as their premier source of financing. 

 

In the macroeconomic model (table 5), tax rate did not show any significant values for any of the debt 

ratios. However, when controlling for firm specific variables (table 7), tax rate show a positive 

relationship with TLA and SDA at the 5% significance level, while no significant relationship was 

found for total debt or the long-term debt ratio. The significant results are in line with the trade-off 

theory, that increased tax increases the tax shield of debt.  

 

In our complete model (table 7) exchange rate show a significant negative relationship with leverage 

as predicted. TLA show significance with USD at the 1% level and for TDA and SDA show 

significance at the 5% level. For EUR our output shows the opposite effect of our hypothesis with a 

significant positive relationship at the 5% level for TLA. In our macroeconomic model (table 5) only 

TDA and TLA show significance at the 5% and 1% level respectively. The lack of a reaction in 

proxies of capital structure such as LDA is as stated in the literature review regarding real exchange 

rate and the equalizing effect of PPP given the relative degree of inflation. 

 

We reject our hypotheses for interest rate and inflation as they do not match our predictions across any 

of the proxies for capital structure. However, the regression output, in both our macroeconomic model 

(table 5) and when controlling for firm specific variables (table 7), show the opposite direction than 

what we predicted, with a significance at the 1% level for interest and the 5% level for inflation. 

Although inflation does not show any significance for LDA. 

 

The relationship for GDP may be weaker as a result of the firms used in our sample experiencing 

lower distress costs. This can potentially make other financing methods the less obvious/advantageous 

financing choice throughout all economic cycles. As mentioned by Korajczyk and Levy (2003), tightly 

financially constrained firms are more affected by fluctuations and issue debt countercyclically and 

equity procyclically, whereas less constrained firms are insensitive to the cycles. Gertler and Gilchrist 

(1993) also found that larger firms borrow more after recessions, as is depicted in the descriptive 
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statistics (table 3). As the results differ in between the different definitions of leverage this can also be 

an indication of difference in the risk of defaults. 

 

As for interest rate, that has some ambiguous theoretical predictions, the outcome, even if it cannot be 

matched to this study’s hypotheses, is to some extent supported by theories and previous studies. The 

results are coherent with trade-off theory, that higher interest rates push debt upwards as well as that 

banks may be more aggressive lenders when interest rates are higher. This result still indicates that 

interest rate shows significant correlation with capital structure. The positive relationship with interest 

could also be due to the fact that firms in our sample, in terms of trade-off, have less risk of 

bankruptcy costs because they are stable, bigger firms. It is important to stress that the relationship 

between the firm and the bank is important as well as their general risk exposure. Also, Joeveer (2013) 

states that firms in countries with a higher degree of transparency are more likely to make financing 

decisions on the basis of the trade-off theory in favor of the pecking order theory.  

 

Inflation has, for the most part, been unanimously positively related with debt in previous studies, 

which makes the results of the current study quite surprising. Booth (2001), in his study of developing 

countries, found a negative relationship between debt and inflation, but it is difficult to draw any real 

parallels with this study, as the characteristics of Sweden and the hyperinflationary countries in that 

study differ. Moreover, as Frank and Goyal (2009) discussed, when measuring expected inflation 

against leverage, the results can differ in impact quite significantly depending on the use of book or 

market leverage. There are also opponents of the positive effect on debt increasing. Schall (1984) 

argued that even if cost of capital increases with higher inflation, the (after tax) rate of return on 

capital is still higher than for debt, which means there are more incentives for firms to raise capital in 

other ways than debt. We can also see that total liabilities to assets and short-term debt shows a 

significant negative relation with inflation whilst long-term debt does not. Given that inflation has a 

bigger impact on debt in the long-run, this could explain the relatively positive effect compared to the 

other proxies of capital structure. 

 

As mentioned in the literature review, Swedish firms are relatively sensitive to exchange rate 

fluctuations, and the degree to which Swedish firms hold debt in different currencies will determine to 

what extent their degree of debt financing is affected by exchange rate fluctuations. The exchange rate 

shows different results depending on what currency is used. The USD exchange rate show statistical 

significance consistent with our predictions. This may be the result of USD being traded in higher 

frequency than the EUR. Moreover, the differing and significant relationship of the proxies could 

result from what type of trade is carried out most frequently between the different currencies. 

Considering the short term advantages and disadvantages in terms of trade given shifts in exchange 

rate depend on import and export activities. In terms of exposure to foreign debt, our results showed 
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that as the exchange rate increases for USD, Swedish firms might try to unload some of the debt as 

they become larger. It may also be the case that Swedish firms have outstanding debt in EUR, and as 

the exchange rate increases, they try to increase the level of outstanding debt. As can be seen in the 

correlation matrix, there is a correlation between our USD exchange rate variable and our EUR 

exchange rate variable as well as the inflation variable. This could lead to these variables having 

somewhat biased results, with less statistically significant results. 

 

Table 5. Regression for macroeconomic variables
6
  

Table 5. Columns 2-5 show the regression output for each dependent variable respectively (TDA, LDA, SDA and TLA). Rows 2-15 show 

macroeconomic explanatory variables. The value for each variable indicates the coefficient (the variable's impact on the dependent value). 

The value in parentheses signifies the corresponding t- and z-statistic for the coefficient. The stars signify significant p-values for the 10% 

(*), 5% (**), and 1% (***) level for a one-sided hypothesis test. Row 17-18 show explanatory power of the model (R2), and the number of 

observations (N) as identified by STATA as rows of usable data. 

 TDA LDA SDA TLA 

GDP -0.293 -0.160 -0.120 -0.170 

 (-2.79)* (-1.79)** (-1.69)** (-1.34)* 

Interest 0.006 0.004 0.002 0.010 

 (1.87)*** (1.44)* (0.94) (2.21)** 

Inflation -0.003 -0.001 -0.005 -0.012 

 (-0.59)** (-0.20) (-1.20) (-1.56)* 

Tax -0.231 -0.180 0.056 -0.170 

 (-1.06) (-0.99) (0.38) (-0.66) 

USD -0.0196 -0.011 -0.012 -0.039 

 (-1.41)** (-0.97) (-1.28) (-2.33)*** 

EUR 0.007 0.009 0.001 0.017 

 (0.71)* (0.94)* (0.09) (1.28)* 

_cons 0.312 0.169 0.129 0.656 

 

 

(6.43)*** (4.09)*** (3.96)*** (11.19)*** 

R
2
 0.01 0.01 0.01 0.01 

N 1968 2,002 1,968 2,011 

* p<0.1; ** p<0.05; *** p<0.01 

 

 

 

 

 

                                                           
6 Regression tests: TDA: (Model F‐test: F(288,1673)=17.47 Prob>F= 0.0000) (Overall F-test: F(6,1673)=4.33 Prob>F=0.0002) Hausman: 

0.0000 Waldt: 0.0000 Regression: Fixed. LDA: (Model F-test: F(291,1704)=17.24 Prob>F=0.0000) (Overall F-test: F(6,1704)=2.14 

Prob>F=0.0467) Hausman:0.0000 Waldt: 0.0000 Regression: Fixed. SDA:(Model F‐test: F(288,1673)=7.93 Prob>F=0.0000) (Overall F-test: 

F(6,1673)=1.95 Prob>F=0.0701) Hausman: 0.0007  Waldt: 0.0000 Regression: Fixed. TLA:(Model F‐test: F(291, 1713) = 19.53 

Prob>F=0.0000) (Overall F-test: F(6,1713)= 4.16 Prob>F=0.0004) Hausman: 0.0000, Waldt: 0.0000 Regression: Fixed. 
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4.3 Firm-specific 

Regarding firm-specific variables, the regression results were as expected in our hypotheses and 

previous research. They were all strongly correlated with all of the proxies of capital structure and at 

the 1% significance level for TDA, TLA, LDA, and SDA, except for the market-to-book ratio, which 

showed no or little significance with total, long-term and short-term debt respectively. The results 

found for market-to-book, at least for TLA, and profitability gives more credence to the pecking order 

theory, whilst size and tangibility results are in line with the trade-off theory. 

 

Table 6.  Regression for  firm specific variables
7
 

Table 6. Columns 2-5 show the regression output for each dependent variable respectively (TDA, LDA, SDA, and TLA). Rows 2-11 list our 

explanatory control variables as well as the constant. The value for each variable indicates the coefficient (the variable's impact on the 

dependent value). The value in parentheses signifies the corresponding t- and z-statistic for the coefficient. The stars signify significant p-

values for the 10% (*), 5% (**), and 1% (***) level for a one-sided hypothesis test. Row 13-14 show the explanatory power of the model 

(R2), and number of observations (N) as identified by STATA as rows of usable data. The value for each variable indicates the coefficient 

(the variable's impact on the dependent value).  

 

 TDA LDA SDA TLA 

M/B 0.001 -0.000 0.001 0.010 

 (1.18) (-0.08) (1.59)* (8.67)*** 

Size 0.046 0.029 0.015 0.066 

 (8.10)*** (5.88)*** (3.74)*** (10.23)*** 

Profitability -0.203 -0.086 -0.119 -0.283 

 (-9.92)*** (-4.81)*** (-8.40)*** (-12.18)*** 

Tangibility 0.176 0.069 0.094 0.277 

 (4.79)*** (2.20)** (3.71)*** (6.82)*** 

_cons -0.509 -0.304 -0.168 -0.536 

 

 

(-6.18)*** (-4.27)*** (-2.95)*** (-5.79)*** 

R
2
 0.18 0.03 0.06 0.19 

N 1841 1,869 1,838 1,876 

* p<0.1; ** p<0.05; *** p<0.01 

 

 

 

 

 

 

                                                           
7 Regression test: TDA:(Model F‐test:  F(267,1569)=14.97 Prob>F=0.0000) (Overall F-test: F(4,1569)=42.53 Prob>F=0.0000) Hausman: 

0.0085 Waldt: 0.0000 Regression:Fixed. LDA: (Model F‐test: F(269, 1597)=14.65 Prob>F=0.0000) (Overall F-test: F(4,1597)=13.36 

Prob>F=0.0000) Hausman: 0.0175 Waldt: 0.0000 Regression: Fixed. SDA: (Model F‐test: F(267,1568)=8.22 Prob>F=0.0000) (Overall F-

test: F(4,1568)=25.26 Prob>F=0.0000) Hausman: 0.0103 Waldt: 0.0000 Regression: Fixed. TLA: (Model F‐test: F(269,1604)=17.91 

Prob>F=0.0000) (Overall F-test: F(4,1604)=93.22 Prob>F=0.0000) Hausman: 0.0007 Waldt: 0.0000 Regression: Fixed. 
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4.4 The Model effect 

As this study focuses on the explanatory power of macroeconomic factors, we divide the complete 

model (table 7) into one macroeconomic model (table 5) and one firm specific model (table 6) to 

further interpret the output. First we see some slight variation in thee constants between the complete 

and the individual models (the macroeconomic model (table 5) show significant values for GDP but 

not for tax). Second, comparing the macroeconomic regression model and the model with our control 

variables, there was a clear difference in their explanatory power (R
2
), as only 1% of the change in 

either leverage proxy can be explained by the macroeconomic model. Even if we found that certain 

explanatory variables show a significant relationship with our leverage proxies, adding our chosen 

macroeconomic variables to the complete model adds a relatively small amount of explanatory power. 

Although the regression output showed low R
2 
for our macroeconomic model, the overall F-tests reject 

the null hypothesis for all of our models and debt measures, except for SDA in the macroeconomic 

model. As such SDA in the macroeconomic model is the only regression model that does not show an 

overall different result than zero. Given that almost all of our models reject the null hypothesis for the 

overall F-test our models show that the explanatory variables have some significance. Hence, we can 

still draw conclusions about how changes in the explanatory variable are associated with changes in 

the leverage proxy.  

 

Moreover, when looking at the model's explanatory power between the different leverage proxies, we 

can see a clear variation in terms of R
2 

values. We see that 21% and 20% of the variation in TDA and 

TLA respectively can be explained by the model, but only 4% of the variation in LDA and 7% of the 

variation in SDA. The explanatory power of our model is fairly comparable to that of previous studies, 

such as Rajan and Zingales (1995), Frank and Goyal (2009) as well as Jõeveer (2013), which found 

around 20% of the variance explained using TDA or TLA as the leverage ratio, despite not using the 

exact same explanatory variables.  
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Table 7. Regression output entire sample
8
 

Table 7. Columns 2-5 show the regression output for each dependent variable respectively (TDA, LDA, SDA, and TLA). Rows 2-23 show 

our explanatory macroeconomic and control variables as well as the constant. The value for each variable indicates the coefficient (the 

variable's impact on the dependent value). The value in parentheses signifies the corresponding t- and z-statistic for the coefficient. The stars 

signify significant p-values for the 10% (*), 5% (**), and 1% (***) level for a one-sided hypothesis test. Rows 25-26 show the explanatory 

power of the model (R2), and number of observations (N) as identified by STATA as rows of usable data. The value for each variable 

indicates the coefficient (the variable impact on the dependent value).  

 

 TDA LDA SDA TLA 

GDP -0.191 -0.099 -0.045 -0.071 

 (-1.87) ** (-1.09) (-0.63) (-0.60) 

Interest 0.008 0.006 0.003 0.009 

 (2.28)** (1.81)** (1.10) (2.13)** 

Inflation -0.008 -0.004 -0.009 -0.021 

 (-1.35)* (-0.75) (-2.15)** (-2.93)*** 

Tax 0.055 0.011 0.256 0.428 

 (0.25) (0.06) (1.67)** (1.71)** 

USD -0.027 -0.016 -0.020 -0.052 

 (-1.99)** (-1.30)* (-2.08)** (-3.33)*** 

EUR 0.013 0.011 0.006 0.023 

 (1.24) (1.22) (0.79) (1.90)** 

M/B 0.001 -0.000 0.001 0.010 

 (1.10) (-0.08) (1.62)* (8.28)*** 

Size 0.030 0.023 0.015 0.065 

 (8.78)*** (7.38)*** (3.45)*** (9.34)*** 

Profitability -0.196 -0.089 -0.121 -0.288 

 (-10.06)*** (-5.19)*** (-8.33)*** (-12.13)*** 

Tangibility 0.204 0.117 0.088 0.269 

 (8.10)*** (5.26)*** (3.44)*** (6.58)*** 

_cons -0.241 -0.228 -0.140 -0.469 

 (-3.35)*** (-3.57)*** (-1.87)* (-3.79)*** 

 

R
2
 

 

0.21 

 

0.04 

 

0.07 

 

0.20 

N 1,841 1,869 1,838 1,876 

* p<0.1; ** p<0.05; *** p<0.01 

 

 

 

 

 

                                                           
8 Regression test: TDA:(Model F‐test: (267, 1563)=15.07 Prob>F=0.0000) (Overall F-test: F(10,1563)=18.98 Prob>F=0.0000) Hausman: 

0.0570 Breuch‐Pagan:0.0000 Regression:Random. LDA:(Model F-test:F(268,1590)=14.74 Prob>F=0.0000) (Overall F-test:F(10,1590)=6.50 

Prob>F=0.0000) Hausman:0.0550 Breuch‐Pagan:0.0000 Regression:Random. SDA:(Model F‐test:F(266,1561)=8.28 Prob>F=0.0000) 

(Overall F-test:F(10,1561)=11.06 Prob>F=0.0000) Hausman:0.0247  Waldt: 0.0000 Regression:Fixed. TLA:(Model F‐test:F(268, 1597) 

=18.14 Prob>F=0.0000) (Overall F-test: F(10,1597)=39.59 Prob>F=0.0000) Hausman:0.0000 Waldt:0.0000 Regression:Fixed. 
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4.5 Output critique and validity check through sector segmentation 

The purpose of this study is to provide an answer to the question of how and to what degree our 

chosen sample (being "representative" of the Swedish economy) is affected in the aggregate by 

changes in macroeconomic factors. This does not mean that this is a general effect that can be 

extrapolated to explain corporate capital structure changes for individual Swedish firms, or even for 

different business sectors. As Jianjun (2005), Frank and Goyal (2009), and Jõeveer (2013) addressed; 

differences in industry characteristics between business sectors could lead to large variations in the 

study. As such, how these individual sectors are affected by our explanatory variables will aid in the 

understanding of the entire sample as a whole. There may be a prevalent business sector in the 

population sample that carries the population output, or there might be a cumulative effect that differs 

significantly from each individual business sector. So, to further examine the validity of our regression 

output for our explanatory variables on the entire sample, we performed regressions on each of the 

business sectors individually. 
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Table 8 - Regression results for debt proxy TDA segmented by business sector
9
                

Table 8. The table show regression output for equation 1 (TDA). Columns 2-9 list all the variables in relation to the dependent variable TDA for each individual business sector. Rows 2-23 show the control and 

macroeconomic explanatory variables as well as the constant. The value for each variable indicates the coefficient (the variable's impact on the dependent value). The values in parentheses signify the corresponding t- 

and z-statistic for the coefficient. The stars signify significant p-values for the 10% (*), 5% (**), and 1% (***) level for a one-sided hypothesis test. Rows 25-26 depicts the explanatory power of the model (R2) and 

number of observations (N) as identified by STATA as rows of usable data. 

 Basic 

Material 

Consumer 

Goods 

Consumer 

Services 

Health 

Care 

Industrials 

 

Oil&Gas Technology Telecom 

GDP 0.023 -0.021 -0.127 0.333 -0.406 0.535 0.019 -1.013 

 (0.05) (0.06) (0.40) (0.99) (2.70)*** (0.56) (0.09) (1.40)* 
Interest 0.002 0.020 0.013 0.012 0.012 0.011 0.001 -0.002 

 (0.17) (1.66)** (1.14) (0.96) (2.15)** (0.32) (0.07) (0.09) 

Inflation 0.000 -0.027 -0.011 -0.012 -0.003 -0.002 -0.013 0.010 
 (0.02) (1.34)* (0.59) (0.57) (0.37) (0.03) (1.05) (0.24) 

Tax 0.642 1.161 0.872 -0.359 -0.520 -1.788 0.268 0.359 

 (0.80) (1.62)* (1.23) (0.49) (1.65)** (0.77) (0.63) (0.24) 
USD -0.031 -0.045 -0.050 -0.026 -0.022 -0.005 -0.025 0.028 

 (0.57) (1.01) (1.20) (0.56) (1.09) (0.04) (0.92) (0.32) 
EUR 0.040 0.020 0.035 0.024 0.010 0.028 0.005 -0.055 

 (0.97) (0.59) (1.10) (0.70) (0.66) (0.30) (0.22) (0.86) 

M/B 0.005 -0.003 0.004 -0.001 0.001 0.011 -0.001 0.015 
 (1.18) (0.98) (1.38)* (0.35) (0.62) (1.14) (0.29) (1.16) 

Size 0.011 0.065 0.008 0.035 0.031 0.106 0.028 -0.014 

 (0.84) (2.21)** (0.66) (4.03)*** (5.14)*** (1.84)** (3.84)*** (0.34) 
Profitability -0.540 -0.548 -0.437 -0.099 -0.144 -0.427 -0.090 -0.201 

 (7.38)*** (4.67)*** (6.71)*** (2.17)** (3.89)*** (2.75)*** (2.64)*** (0.63) 

Tangibility 0.133 -0.231 0.174 0.284 0.298 0.067 0.349 -0.270 
 (1.47) * (1.84)** (2.15)** (3.33)*** (7.13)*** (0.23) (4.61)*** (0.70) 

_cons -0.281 -0.741 -0.155 -0.297 -0.141 -1.105 -0.228 0.737 

 
 

(1.02) (1.53) (0.64) (1.47)* (1.19) (0.94) (1.61)* (0.90) 

R2 0.26 0.17 0.20 0.33 0.22 0.65 0.16 0.39 

N 117 206 236 237 660 31 316 33 

* p<0.1; ** p<0.05; *** p<0.01 

                                                           
9 Regression test: Basic material: (Model F-test: F(16, 90)=9.78 Prob>F=0.0000) (Overall F-test: F(10,90)=6.78 Prob>F=0.0000) Hausman: 0.5047 Breuch-Pagan: 0.0000 Regression: Random. Consumer Goods: 
(Model F(31,164)=13.52 Prob>F=0.0000) (Overall F-test: F(10,164)=3.46 Prob>F= 0.0004) Hausman: 0.0355 Waldt: 0.0000 Regression: Fixed. Consumer Services: (Model F-test: F(33, 192)=16.30 Prob>F=0.0000) 

(Overall F-test: F(10,192)=6.00 Prob>F=0.0000)   Hausman: 0.4732 Breuch-Pagan: 0.0000 Regression: Random. Health Care: (Model F-test: F(37,189)=8.48 Prob>F=0.0000)  (Overall F-test: F(10,189)=1.25 

Prob>F=0.2640 Hausman: 0.3680 Breuch-Pagan: 0.0000 Regression: Random. Industrials: (Model F-test F(85,564)=19.54 Prob>F=0.0000) Overall F-test: F(10,564)=9.83 Prob>F=0.0000  Hausman: 0.1836 Breuch-
Pagan: 0.0000  Regression: Random. Oil&Gas: (Model F-test: F(4,16)=6.12 Prob>F=0.0035) (Overall F-test: F(10,16)=2.91 Prob>F=0.0278)  Hausman: 0.0166 Waldt: 0.0044Regression: Fixed. Technology:(Model 

F-test F(49,256)=7.90 Prob>F=0.0000 (Overall F-test: F(10,256)=4.74 Prob>F=0.0000)  Hausman: 0.1626 Breuch-Pagan: 0.0000 Regression: Random. Telecommunication: (Model F-test: F(4, 18)=10.26 

Prob>F=0.0002 (Overall F-test:F(10,18)=1.14 Prob>F=0.3851) Hausman: 0.0041 Waldt:0.0000 Regression: Fixed. 

28



Table 9 - Regression results for debt proxy LDA segmented by business sector
10

                                                           

Table 9. The table show regression output for equation 2 (LDA). Columns 2-9 list all of the variables in relation to the dependent variable LDA for each individual business sector. Rows 2-23 show the control and 

macroeconomic explanatory variables as well as the constant. The value for each variable indicates the coefficient (the variable's impact on the dependent value). The value in parentheses signifies the corresponding t- 

and z-statistic for the coefficient. The stars signify significant p-values for the 10% (*), 5% (**), and 1% (***) level for a  one-sided hypothesis test. Rows 25-26 depict the explanatory power of the model (R2) and 

number of observations (N) as identified by STATA as rows of usable data. 

 Basic 

Material 

Consumer 

Goods 

Consumer 

Services 

Health 

Care 

Industrials 

 

Oil&Gas Technology Telecom 

GDP 0.025 -0.214 0.037 0.375 -0.187 -0.369 -0.080 -0.695 

 (0.06) (-0.70) (0.13) (1.18) (-1.42)* (-0.35) (-0.58) (-1.04) 

Interest 0.010 0.006 0.009 0.015 0.009 -0.005 0.000 -0.045 
 (0.71) (0.54) (0.95) (1.32)* (1.94)** (-0.13) (0.03) (-1.76)** 

Inflation 0.019 -0.013 0.000 -0.026 -0.009 0.118 -0.007 0.077 

 (0.77) (-0.71) (0.03) (-1.30)* (-1.15) (1.72)* (-0.85) (1.95)** 
Tax -0.601 1.073 0.475 0.049 0.017 -5.102 0.333 -1.824 

 (-0.71) (1.69)** (0.78) (0.07) (0.06) (-1.95)** (1.24) (-1.31) 

USD -0.021 -0.007 -0.016 -0.062 -0.026 0.209 -0.007 0.178 
 (-0.39) (-0.18) (-0.42) (-1.41)* (-1.48)* (1.47)* (-0.41) (2.19)** 

EUR 0.062 -0.021 0.024 0.050 0.017 -0.048 -0.007 -0.112 

 (1.46)* (-0.68) (0.85) (1.52)* (1.24) (-0.47) (-0.49) (-1.88)** 
M/B -0.002 -0.002 -0.002 -0.001 0.002 0.020 -0.002 0.018 

 (-0.34) (-0.87) (-0.81) (-0.29) (0.95) (2.00)** (-1.23) (1.49)* 

Size -0.068 0.034 0.011 0.027 0.057 0.043 0.024 0.005 
 (-2.31)** (1.30)* (1.02) (3.43)*** (5.35)*** (2.09)** (4.32)*** (0.13) 

Profitability -0.168 -0.200 -0.212 -0.082 -0.138 -0.101 -0.050 -0.386 

 (-2.20)** (-1.87)** (-3.61)*** (-1.92)** (-4.05)*** (-0.83) (-2.22)** (-1.29) 
Tangibility 0.007 -0.405 0.121 0.246 0.185 -0.258 0.201 -0.091 

 (0.05) (-3.64)*** (1.76)** (3.10)*** (4.09)*** (-2.16)** (3.81)*** (-0.26) 

_cons 0.905 -0.155 -0.300 -0.327 -0.740 -0.092 -0.234 0.405 
 

 

(1.70)* (-0.36) (-1.35) (-1.73)* (-4.04)*** (-0.18) (-2.32)** (0.53) 

R2 0.19 0.14 0.11 0.03 0.12 0.44 0.11 0.39 
N 115 207 243 237 668 32 329 33 

* p<0.1; ** p<0.05; *** p<0.01 

 

                                                           
10 Regression test: Basic material: (Model F-test: F(16,90)=6.37 Prob>F=0.0000) (Overall F-test: F(10,90)=2.06 Prob>F=0.0356) Hausman: 0.0000 Waldt: 0.0000 Regression: Fixed. Consumer Goods: (Model F-test: 
F(31,165)=15.84 Prob>F=0.0000) (Overall F-test: F(10,165)=2.60 Prob>F=0.0059)  Hausman: 0.0468 Waldt: 0.0000 Regression: Fixed. Consumer Services: (Model F-test: F(33, 199)=19.54 Prob>F=0.0000) (Overall 

F-test: F(10,199)=2.71 Prob>F=0.0039) Hausman: 0.5687 Breuch-Pagan: 0.0000 Regression: Random. Health Care: (Model F-test: F(37,189)=7.00 Prob>F=0.0000) (Overall F-test F(10,189)=0.62 Prob>F=0.7932) 

Hausman: 0.1691 Breuch-Pagan: 0.0000 Regression: Random. Industrials: (Model F-test: F(85,572)=16.80 Prob>F=0.0000) (Overall F-test: F(10,572)=7.68 Prob>F=0.0000) Hausman: 0.0256 Waldt: 0.0000 
Regression: Fixed. Oil&Gas: (Model F-test: F(5,16)=2.69 Prob>F=0.0597) (Overall F-test: F(10,16)=2.35 Prob>F=0.0613) Breuch-Pagan: 1.0000 Regression: Pooled. Technology: (Model F-test: F(50,268)=11.60 

Prob>F=0.0000) (Overall F-test: F(10,268)=3.49 Prob>F=0.0002 ) Hausman: 0.8294 Breuch-Pagan: 0.0000  Regression: Random. Telecommunication: (Model F-test: F(4,18)=5.27 Prob>F= 0.0055) (Overall F-test: 

F(10,18)=1.15 Prob>F=0.3823) Hausman: 0.0184 Waldt: 0.0000 Regression: Fixed. 
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Table 10 - Regression results for debt proxy SDA segmented by business sector
11

  

Table 10. The table show regression output for equation 3 (SDA). Columns 2-9 list all the variables relationship to the dependent variable SDA for each individual business sector. Rows 2-23 show the control and 

macroeconomic explanatory variables as well as the constant. The value for each variable indicates the coefficient (the variable's impact on the dependent value). The value in parentheses signify the corresponding t- 

and z-statistic for the coefficient. The stars signify significant p-values for the 10% (*), 5% (**), and 1% (***) level for a one-sided hypothesis test. Rows 25-26 depict the explanatory power of the model (R2) and the 

number of observations (N) as identified by STATA as rows of usable data. 

 Basic 

Material 

Consumer 

Goods 

Consumer 

Services 

Health 

Care 

Industrials 

 

Oil&Gas Technology Telecom 

GDP -0.069 0.260 -0.093 -0.016 -0.143 0.674 0.076 -0.318 

 (-0.21) (1.23) (-0.45) (-0.12) (-1.17) (0.78) (0.53) (-0.70) 

Interest -0.001 0.014 0.001 -0.004 0.004 -0.017 -0.000 0.042 
 (-0.05) (1.91)** (0.19) (-0.79) (0.91) (-0.53) (-0.09) (2.48)** 

Inflation -0.017 -0.026 -0.018 0.013 -0.001 -0.067 -0.004 -0.067 

 (-0.89) (-2.04)** (-1.47)* (1.55)* (-0.09) (-1.16) (-0.49) (-2.52)** 
Tax 1.034 0.683 0.731 -0.428 -0.164 4.549 -0.142 2.183 

 (1.64)* (1.56)* (1.63)* (-1.44)* (-0.64) (2.15)** (-0.48) (2.34)** 

USD -0.017 -0.057 -0.043 0.034 -0.006 -0.103 -0.013 -0.150 
 (-0.40) (-2.05)** (-1.60)* (1.77)** (-0.35) (-0.87) (-0.69) (-2.74)*** 

EUR -0.019 0.045 0.010 -0.024 0.001 0.004 0.010 0.057 

 (-0.57) (2.15)** (0.49) (-1.70)** (0.11) (0.05) (0.68) (1.42)* 
M/B 0.007 0.002 0.005 -0.000 -0.002 -0.009 0.005 -0.003 

 (2.02)** (1.06) (3.23)*** (-0.02) (-1.21) (-1.05) (2.10)** (-0.36) 

Size 0.006 -0.001 -0.003 0.007 0.003 0.050 0.015 -0.019 
 (0.79) (-0.26) (-0.53) (2.06)** (0.80) (0.94) (1.60)* (-0.75) 

Profitability -0.409 -0.369 -0.239 -0.015 -0.051 -0.483 -0.018 0.185 

 (-7.06)*** (-6.02)*** (-6.21)*** (-0.84) (-1.71)** (-3.42)*** (-0.70) (0.92) 
Tangibility 0.085 0.020 0.057 0.058 0.081 0.913 0.198 -0.179 

 (1.40)* (0.50) (1.64)* (1.70)** (2.54)*** (3.49)*** (2.73)*** (-0.75) 

_cons 0.007 -0.098 0.131 0.032 0.079 -1.640 -0.155 0.331 
 

 

(0.04) (-0.81) (1.01) (0.40) (0.90) (-1.53) (-1.04) (0.65) 

R2 0.41 0.14 0.19 0.02 0.02 0.73 0.09 0.53 

N 114 206 236 237 660 31 316 33 

* p<0.1; ** p<0.05; *** p<0.01 

                                                           
11 Estimation test for regression models: Basic material: (Model F-test: F(16,89)=3.52 Prob>F=0.0001) (Overall F-test: F(10,89)=7.18 Prob>F=0.0000) Hausman: 0.4627 Breuch-Pagan: 0.0002 Regression: Random. 
Consumer Goods: (Model F-test F(31,164)=4.15 Prob>F=0.0000) (Overall F-test F(10,164)=2.85 Prob>F=0.0027)  Hausman: 0.0567 Breuch-Pagan: 0.0000 Regression: Random. Consumer Services: (Model F-test: 

F(33,192)=3.77 Prob>F=0.0000) (Overall F-test: F(10,192)=4.63 Prob>F=0.0000) Hausman: 0.5179 Breuch-Pagan: 0.0000 Regression: Random. Health Care: (Model F-test: F(37, 189)=7.35 Prob>F=0.0000) (Overall 

F-test: F(10,189)=2.00 Prob>F=0.0358) Hausman: 0.1576 Breuch-Pagan: 0.0000 Regression: Random. Industrials: (Model F-test: F(85,564)=14.06 Prob>F=0.0000) (Overall F-test: F(10,564)=1.25 Prob>F=0.2539) 
Hausman: 0.9269 Breuch-Pagan: 0.0000 Regression: Random. Oil&Gas: (Model F-test: F(4,16)=4.68 Prob>F=0.0108) (Overall F-test: F(10,16)=4.42 Prob>F=0.0042) Hausman: 0.0291 Waldt: 0.0661 Regression: 

Fixed. Technology: (Model F-test: F(49,256)=3.23 Prob>F=0.0000) (Overall F-test: F(10,256)=2.46  Prob>F=0.0080) Hausman: 0.0129 Waldt: 0.0000 Regression: Fixed. Telecommunication: (Model F-test 

F(4,18)=5.88 Prob>F=0.0033) (Overall F-test: F(10,18)=2.04 Prob>F=0.0899) Hausman: 0.0142 Waldt: 0.4523 Regression: Fixed. 
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Table 11 - regression results for debt proxy TLA segmented by business sector
12

                                                    

Table 11. The table show regression output for equation 4 (TLA). Columns 2-9 list all the variables relationship to the dependent variable TLA for each individual business sector. Rows 2-23 show the control and 

macroeconomic explanatory variables as well as the constant. The value for each variable indicates the coefficient (the variable's impact on the dependent value). The value in parentheses signifies the corresponding t- 

and z-statistic for the coefficient. The stars signify significant p-values for the 10% (*), 5% (**), and 1% (***) level for a one-sided hypothesis test. Rows 25-26 depict the explanatory power of the model (R2) and 

number of observations (N) as identified by STATA as rows of usable data. 

 Basic 

Material 

Consumer 

Goods 

Consumer 

Services 

Health 

Care 

Industrials 

 

Oil&Gas Technology Telecom 

GDP 0.019 0.088 -0.162 0.095 -0.326 0.668 0.144 -0.730 

 (0.05) (0.29) (-0.52) (0.26) (-1.64)* (0.79) (0.60) (-0.95) 

Interest 0.015 0.024 0.003 0.001 0.010 -0.038 0.001 -0.033 
 (1.08) (2.23)** (0.30) (0.06) (1.46)* (-1.23) (0.15) (-1.13) 

Inflation -0.029 -0.034 -0.005 -0.021 -0.006 -0.050 -0.036 0.031 

 (-1.25) (-1.85)** (-0.29) (-0.90) (-0.48) (-0.89) (-2.60)*** (0.69) 
Tax 2.297 1.162 0.587 -0.120 -0.203 1.042 0.747 0.553 

 (2.93)*** (1.83)** (0.87) (-0.15) (-0.49) (0.51) (1.57)* (0.35) 

USD -0.068 -0.068 -0.035 -0.026 -0.037 -0.115 -0.076 0.075 
 (-1.33)* (-1.70)** (-0.85) (-0.51) (-1.39)* (-1.01) (-2.42)*** (0.81) 

EUR 0.043 0.039 0.012 -0.008 0.034 -0.009 0.024 -0.125 

 (1.07) (1.28) (0.40) (-0.20) (1.64)* (-0.11) (0.98) (-1.83)** 
M/B 0.010 -0.001 0.008 0.005 0.017 0.007 0.025 0.023 

 (2.32)** (-0.56) (2.72)*** (1.87)** (6.80)*** (0.77) (8.44)*** (1.63)* 

Size 0.036 0.035 0.084 0.048 0.069 0.001 0.037 -0.028 
 (2.42)*** (1.34)* (5.42)*** (4.58)*** (8.76)*** (0.02) (3.44)*** (-0.65) 

Profitability -0.396 -0.547 -0.578 -0.196 -0.130 -0.435 -0.223 -0.625 

 (-5.60)*** (-5.12)*** (-8.59)*** (-3.85)*** (-2.72)*** (-3.16)*** (-5.58)*** (-1.83)** 
Tangibility 0.156 -0.213 0.262 0.559 0.182 0.409 0.226 -0.269 

 (1.69)** (-1.92)** (2.58)*** (5.42)*** (3.32)*** (1.60)* (2.28)** (-0.66) 

_cons -0.621 -0.029 -0.765 -0.083 -0.577 0.938 -0.003 1.637 
 

 

(-2.08)** (-0.07) (-2.61)*** (-0.36) (-3.71)*** (0.90) (-0.01) (1.88)* 

R2 0.46 0.18 0.41 0.26 0.18 0.83 0.38 0.65 
N 116 207 243 238 673 32 329     33 

* p<0.1; ** p<0.05; *** p<0.01 

 

                                                           
12 Estimation test for regression models: Basic material: (Model F-test: F(16, 91)=19.46 Prob>F=0.0000) (Overall F-test: F(10,91)=7.98 Prob>F=0.0000) Hausman: 0.2748 Breuch-Pagan: 0.0000 Regression: Random. 
Consumer Goods: (Model F-test: F(31,165)=14.71 Prob>F=0.0000) (Overall F-test: F(10,165)=3.70 Prob>F=0.002) Hausman: 0.0002 Waldt: 0.0000 Regression: Fixed. Consumer Services: (Model F-test: 

F(33,199)=15.34 Prob>F=0.0000) (Overall F-test: F(10,199)=13.56 Prob>F=0.0000)   Hausman: 0.0014 Waldt: 0.0000 Regression: Fixed. Health Care: (Model F-test F(37, 190)=11.05 Prob>F=0.0000) (Overall F-

test: F(10,190)=6.95 Prob>F=0.0000) Hausman: 0.2405 Breuch-Pagan: 0.0000 Regression: Random. Industrials (Model F-test: F(85, 577)=18.29 Prob>F=0.0000) (Overall F-test: F(10,577)=12.86 Prob>F=0.0000) 
Hausman: 0.5204 Breuch-Pagan: 0.0000  Regression: Random. Oil&Gas: (Model F-test: F(5,16)=5.71 Prob>F=0.0033) (Overall F-test: F(10,16)=8.05 Prob>F=0.0001) Hausman: 0.0195 Waldt: 0.0000 Regression: 

Fixed. Technology: (Model F-test: F(50, 268)=19.87 Prob>F=0.0000) (Overall F-test: F(10,268)=16.65 Prob>F=0.0000) Hausman: 0.3078 Breuch-Pagan: 0.0000 Regression: Random. Telecommunication: (Model F-

test F(4,18)=6.33 Prob>F=0.0023) (Overall F-test: F(10,18)=3.35 Prob>F=0.0125) Hausman: 0.0120 Waldt: 0.0000 RegressionG: Fixed. 
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As shown above, there are some sectors that show a positive relationship whilst others show a 

negative one for the same variables. We see that some sectors show a high level of significance for 

some variables where others do not. This indicates that some sectors act as carriers for the entire 

sample for the macroeconomic as well as for the control variables. To exemplify, specifically looking 

at the telecommunications industry. This sector was also the only one showing significant results that 

were consistent with our hypotheses for inflation and interest. Also, most firm-specific factors do not 

have any significant relationships across any of the proxies for capital structure. This result is further 

strengthened by the fact that telecommunication accepts the null hypothesis for the overall F-test for 

all proxies of capital structure except TLA. Although this goes against the principle that low F-statistic 

goes together with a low R
2
. Further, the health care sector accepts the null hypothesis for TDA and 

LDA whilst oil&gas and industrials accepts the null hypothesis for LDA and SDA respectively. 

 

The results further show significant variation between the different sectors in terms of the explanatory 

power (R
2
) of our model. Here, industrials and consumer goods are the only business sectors where 

our model yielded a lower R
2
 than for the entire sample for TLA. Further, industrials and healthcare 

are the only sectors that yielded a lower R
2
 than the entire sample for LDA and SDA. Given that we 

can see an overall higher R
2
 value for a majority of the business sectors compared to the entire sample, 

we could interpret this in two ways. First, differences between business sectors are so large that the 

cumulative effect leads to a lower overall R
2 

for the entire sample. Secondly, business sectors that 

yield R
2
 lower than that of the entire sample (industrials, consumer goods, and health care) are such a 

large part of the entire sample in terms of number of observations, that the impact of these sectors are 

larger than for other sectors, resulting in a lower R
2
 for the entire sample. 

As stated, we found variations in all different metrics as displayed by the sector regression output 

tables and descriptive statistics in the appendix, which gives credence to what has been purported by 

Jianjun (2005), Frank and Goyal (2009) and Jõeveer (2013), that there are differences between 

business sectors in how sensitive corporate capital structure is to changes in macroeconomic factors. 

As such, the results from our main study (table 5,6 and 7) should be interpreted as the aggregate effect 

for the Swedish economy, not individual Swedish firms, given the great variation between business 

sectors. 

 

Finally, it is important to stress that this study had a slight collinearity problem for our exchange rate 

and inflation variables, as well as a mixture of homo- and heterogeneous datasets, which may result in 

our regression output being biased. Also, as we are basing our regression models on a set of estimation 

tests, we are ultimately comparing regression output from pooled OLS, fixed-, and random-effects 

regression models. This could, as stated previously, lead to widely different regression outputs 

compared to if we had run the same regression model for all regressions. 
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5. Conclusions 

 

From our study we conclude that the macroeconomic environment, exemplified in our models, does 

not provide significant explanatory power for variations in corporate capital structure in our Swedish 

sample.  

 

Since the results from our overall F-test reject the null-hypothesis for nearly all of our macroeconomic 

models, the models still hold value in explaining the relationship between our explanatory and 

dependent variables. 

 

Macroeconomic factors that show some significance for proxies of capital structure are GDP growth 

and exchange rate with USD that show a negative relationship with debt as well as corporate tax rate 

that show a positive relationship with debt. The results are also more evident on total debt, total 

liabilities and short-term debt than long-term debt. This indicates that there are large variations 

between different debt ratios as well as time perspectives of debt... Comparing the results to similar 

studies that employ different proxies for capital structure such as market values rather than the book 

values we receive different results. 

 

Moreover, interest rate show a positive relationship with debt and inflation has a negative relationship 

with debt, however not in line with what this study had hypothesized. Whilst our hypothesis was in 

alignment with previous studies, as well as general macroeconomic theory regarding monetary policy, 

the results of our study were more aligned with the trade-off theory. 

 

Comparing our output of metrics like R
2
 and p-values, we conclude that firm-specific variables can 

explain changes in the capital structure to a much larger extent than macroeconomic factors in the 

Swedish context. 

 

Furthermore, our regressions point out that there is great variation between sectors for all the metrics 

shown, which potentially could indicate that certain sectors are carrying the result of the overall 

output. Therefore, our main study regression output depicts the general relationship on the Swedish 

market and should not be extrapolated to inform financing decisions for the individual firms or sectors. 
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5.1 Managerial implications/Further research 

This master thesis informs future researchers and managers about the dynamics and impact that 

macroeconomic factors have on the capital structure, which may lead to more informed, efficient and 

flexible decisions.  

 

Just as there are some differences in the results when comparing different definitions of leverage, for 

further research this study suggests that studies use other proxies for leverage to further broaden the 

perspective of the macroeconomic environments effect on firm capital structure. It can also be useful 

to enlarge the sample by including countries with similar characteristics and/or compare the results 

with countries with different characteristics. This means also adding other explanatory variables as 

addressed in previous studies, like for instance, strength of institutions, ownership, and transparency of 

firms. 

 

Building on our results from the sector-specific regressions, this study could be complemented with 

more in-depth studies focusing on why certain business sectors are seemingly more susceptible to 

certain macro as well as firm-specific variables. As we can see, there is great variation in our control 

variable as well as macro variables between sectors. Future studies into sector-specific impact on 

capital structure should use a two-sided hypothesis test for easier comparisons. 
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7. Appendix 

Descriptive statistics for individual business sectors 

 

Basic Material 

In the first column ,we present our dependent and independent variables. In the second column, we present the number of observations (N), mean variance, standard deviation, and minimum and maximum variables. 

The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 127 0.2504155 0.1524621 0 0.77292 0 0.153531 0.244776 0.334455 0.723905 

LDA 127 0.172083 0.1211395 0 0.546581 0 0.077405 0.153272 0.265632 0.444079 

SDA 126 0.0790402 0.0932394 0 0.583912 0 0.01773 0.0550955 0.106887 0.501058 

TLA 128 0.5110942 0.1810984 0.020322 0.98958 0.071645 0.4240165 0.50969 0.665134 0.863965 

Firm-specific           

M/B 120 1.780917 1.909272 0.37 18.96 0.37 0.91 1.365 2.3 6.67 

Size 122 15.04625 1.661515 11.0493 17.8106 11.6376 13.7117 15.17515 16.6024 17.6815 

Profitability 127 0.0831605 0.1344953 -0.724516 0.443816 -0.47728 0.021203 0.08946 0.156877 0.36574 

Tangibility 128 0.6211926 0.1950555 0.055101 0.864515 0.077931 0.4725225 0.6896115 0.7498 0.864221 

Macro           
GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 
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Consumer Goods 

In the first column ,we present our dependent and independent variables. In the second column, we present the number of observations (N), mean variance, standard deviation, and minimum and maximum variables. 

The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 213 0.2462267 0.1669344 0 0.758144 0 0.13885 0.245662 0.347992 0.715129 
LDA 214 0.1875437 0.1589301 0 0.676232 0 0.066591 0.154221 0.281935 0.653723 
SDA 213 0.059482 0.0763982 0 0.38076 0 0.009721 0.032498 0.082504 0.363017 
TLA 214 0.5405246 0.182115 0.192653 1.15014 0.216476 0.409283 0.536335 0.648139 1.05545 
Firm-specific           
M/B 208 2.711827 3.325216 0.37 20.17 0.37 1.255 1.925 2.955 20.17 
Size 214 15.04337 1.65085 12.1124 18.679 12.3378 13.7321 14.93395 16.3326 18.5238 
Profitability 212 0.1187415 0.0933458 -0.259646 0.320147 -0.15105 0.0709295 0.1134285 0.168966 0.313726 
Tangibility 214 0.4221006 0.1650867 0.019785 0.864515 0.061064 0.329023 0.414085 0.511544 0.863864 
Macro           
GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 
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Consumer Services 

In the first column ,we present our dependent and independent variables. In the second column, we present the number of observations (N), mean variance, standard deviation, and minimum and maximum variables. 

The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 243 0.1944224 0.185907 0 0.84181 0 0.021849 0.167514 0.300969 0.670877 

LDA 250 0.1281714 0.1640892 0 0.637366 0 0 0.0365855 0.231365 0.572972 

SDA 243 0.0642938 0.0807631 0 0.441 0 0.002128 0.036688 0.097603 0.43268 

TLA 250 0.5478387 0.1962631 0.032734 1.40583 0.048091 0.422556 0.5578045 0.678772 0.917737 

Firm-specific           

M/B 244 3.818156 3.406169 0.37 20.17 0.37 1.69 2.905 4.41 20.17 

Size 250 14.73447 1.69056 10.6809 18.8356 11.3075 13.6521 14.412 15.7094 18.6096 

Profitability 249 0.1272061 0.1548026 -0.566759 0.443816 -0.350191 0.059532 0.122555 0.209064 0.443816 

Tangibility 250 0.3272479 0.2638983 0.002964 0.864515 0.005722 0.049135 0.3203215 0.48249 0.864515 

Macro           
GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 
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Health Care 

In the first column ,we present our dependent and independent variables. In the second column, we present the number of observations (N), mean variance, standard deviation, and minimum and maximum variables. 

The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 269 .1500897 .1754495 0 1.16054 0 0 .089062 .246814 .634833 

LDA 269 0.1127784 0.1580834 0 1.16054 0 0 0.03758 0.199962 0.568403 

SDA 269 0.0373113 0.0583485 0 0.309576 0 0 0.01126 0.042631 0.241696 

TLA 270 0.3691217 0.2273438 -0.112849 1.4974 -0.037551 0.170467 0.350943 0.577838 0.790946 

Firm-specific           

M/B 246 4.311504 4.101434 0.37 20.17 0.57 1.58 2.87 5.46 20.17 

Size 264 12.75523 2.004857 9.25713 17.099 9.25713 11.3591 12.64695 13.61705 17.0038 

Profitability 267 -0.0093219 0.2681027 -0.724516 0.443816 -0.724516 -0.119693 0.079131 0.146086 0.443816 

Tangibility 270 0.170343 0.1736677 0.002048 0.751951 0.002048 0.060278 0.114854 0.203833 0.700404 

Macro           
GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 
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Industrials 

In the first column ,we present our dependent and independent variables. In the second column, we present the number of observations (N), mean variance, standard deviation, and minimum and maximum variables. 

The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 691 0.2163849 0.156048 0 1.01079 0 0.085281 0.211095 0.338485 0.582488 

LDA 700 0.1352975 0.1279514 0 0.565949 0 0.009815 0.108398 0.229882 0.478999 

SDA 691 0.0824981 0.1003458 0 0.853117 0 0.015294 0.0496   0.120338 0.454637 

TLA 705 0.5404579 0.2132436 -1.40246 1.48082 -0.079936 0.464107 0.582993 0.663384 0.912044 

Firm-specific           

M/B 678 2.940516 2.524875 0.37 20.17 0.37 1.49 2.4 3.6 17.99 

Size 705 14.71243 2.083152 9.25713 18.8382 9.60319 13.56 14.6207 15.8309 18.8382 

Profitability 700 0.0925381 0.1425597 -0.724516 0.443816 -0.58594 0.0661925 0.1128855 0.1699565 0.3203325 

Tangibility 705 0.3136877 0.1891896 0.002048 0.864515 0.002048 0.16524 0.326688 0.439176 0.822449 

Macro           
GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 
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Oil & Gas 

In the first column ,we present our dependent and independent variables. In the second column, we present the number of observations (N), mean variance, standard deviation, and minimum and maximum variables. 

The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 37 0.2367822 0.1713194 0 0.693064 0 0.098619 0.208676 0.371648 0.693064 

LDA 39 0.1586174 0.1274023 0 0.522534 0 0.063113 0.063113 0.264935 0.522534 

SDA 37 0.076385 0.1415117 0 0.693064 0 0 0.004614 0.09631 0.693064 

TLA 39 0.4905562 0.2173729 0.077643 1.22746 0.077643 0.385499 0.506648 0.586681 1.22746 

Firm-specific           

M/B 33 2.410606 2.431557 0.37 12.49 0.37 1.07 1.67 2.53 12.49 

Size 38 14.49182 1.480634 11.444 16.958 11.444 13.327 14.60625 15.6179 16.958 

Profitability 38 0.1190422 0.2038054 -0.724516 0.443816 -0.724516 0.055685 0.1455145 0.231352 0.443816 

Tangibility 39 0.6967747 0.253965 0.002048 0.864515 0.002048 0.663093 0.790487 0.851812 0.864515 

Macro           
GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 
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Technology 

In the first column ,we present our dependent and independent variables. In the second column, we present the number of observations (N), mean variance, standard deviation, and minimum and maximum variables. 

The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 347 0.0910874 0.1117047 0 0.609099 0 0 0.044288 0.148721 0.431856 

LDA 361 0.0507606 0.0829082 0 0.485318 0 0 0.006248 0.077869 0.390466 

SDA 348 0.0391837 0.0605274 0 0.417764 0 0 0.0127125 0.0528835 0.277742 

TLA 363 0.4302917 0.1744874 -0.025521 0.925023 0.04735 0.302017 0.446992 0.540463 0.854591 

Firm-specific           

M/B 339 3.008525 2.806455 0.37 20.17 0.54 1.46 2.19 3.27 14.63 

Size 363 13.43458 1.595241 10.3477 18.8382 10.6321 12.3404 13.2215 14.1525 18.8382 

Profitability 353 0.0836809 0.18243 -0.724516 0.443617 -0.724516 0.065336 0.117395 0.168892 0.358073 

Tangibility 363 0.0928406 0.1075646 0.002048 0.59736 0.005086 0.025511 0.044236 0.129559 0.578583 

Macro           
GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 

 

 

 

 

 

 

44



Telecommunications 

In the first column ,we present our dependent and independent variables. In the second column, we present the number of observations (N), mean variance, standard deviation, and minimum and maximum variables. 

The 1st, 25th, 50th (median), 75th  and 99th percentile are also presented for each variable. 

Variables N Mean Std. Dev. Min Max 1% 25% 50% 75% 99% 

Dependent           

TDA 35 0.2297393 0.1608596 0 0.503284 0 0.07065 .216766 .371376 .503284 

LDA 35 0.1589905 0.1468727 0 0.501686 0 0.028173 0.119167 0.280288 0.501686 

SDA 35 0.0707487 0.0574073 0 0.205984 0 0.021117 0.069047 0.099346 0.205984 

TLA 35 0.5629165 0.1545307 0.203776 0.869432 0.203776 0.463061 0.546846 0.682695 0.869432 

Firm-specific           

M/B 33 3.340606 1.929394 0.92 9.9 0.92 1.92 2.74 4.27 9.9 

Size 35 14.86244 1.891143 12.3447 17.7336 12.3447 13.2088 14.658 17.2124 17.7336   

Profitability 35 0.2104113 0.1104307 -0.141977 0.401799 -0.141977 0.144802 0.231075 0.295987 0.401799 

Tangibility 35 0.2673948 0.1559984 0.034956 0.573841 0.034956 0.128112 0.277654 0.411121 0.573841 

Macro           
GDP 10 0.017546 0.0312362 -0.051132 0.05691 -0.051132 0.000529 0.0255975 0.035352 0.05691 
Interest 10 1.55 1.22361 0 4 0 0.75 1.375 2 4 
Inflation 10 1.18 1.343131 -0.5 3.4 -0.5 -0.1 1.05 2.2 3.4 
Tax 10 0.2612 0.0231459 0.22 0.28 0.22 0.263 0.263 0.28 0.28 
USD 10 6.846515 0.6396766 5.96925 8.1317 5.96925 6.5685 6.7076 7.21455 8.1317 
EUR 10 9.274075 0.5682605 8.55675 10.6753 8.55675 8.9255 9.141525 9.34755 10.6753 

 

 

 

 

 

 

45


