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This study examines factors, such as size, age, tangibility, growth, business risk, profitability, and past year leverage, associated with the current leverage of SMEs in Jamtland, Sweden.
According to trade-off theory, firms usually combine internal and external capital sources to achieve an optimal capital structure and maximize their value. In contrast, pecking order theory is based on the assumption that firms do not have an optimal mix of debt and equity (e.g., Myers 1984; Myers and Majluf 1984). Over the past three decades, several authors have tested pecking order theory and found mixed support for it. For example, Shyam-Sunder and Myers (1999) studied the funding sources firms use to finance their flow of funds deficits, finding evidence supporting pecking order theory. Frank and Goyal (2003) built on Shyam-Sunder and Myers' approach by using vector autoregression on data for a broad cross-section of publicly traded American firms from 1971 to 1998, finding support for trade-off theory. Fama and French (2002) use leverage and dividend payouts as dependent variables on several explanatory variables in order to examine both pecking order and trade-off theory; their findings do not support either theory.

To test my hypotheses, the present study examines the associations between eight explanatory and current leverage using ordinary multiple regressions. The sample contains 1710 SMEs for which complete financial information was available for 2003–2005 and represents a target population of 4116 firms located in the studied region. The empirical results indicate that the explanatory factors are associated to various extents with capital structure. However, the results are somewhat mixed, suggesting that both pecking order and trade-off theory are relevant, but giving stronger support to pecking order theory. SMEs can use these findings to improve their awareness of financial management and of how to use resources more effectively. Moreover, potential SMEs will have a better understanding of how to approach financial problems encountered in the start-up stage. Finally, both the financial sector and policy makers are expected to re-evaluate their policies regarding SME financing. While most previous research has focused on publicly traded firms, the present study uses a broad database and pays attention to unlisted SMEs in a rural area where small businesses occupies a prominent social position and reflect a special financial environment. In addition, more explanatory variables are used than in prior research.
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Introduction

A common problem for SMEs is financing at the start-up, establishment, and expansion stages. The amount of capital needed rises continuously in these periods, since such firms typically have difficulties using external long-term capital from traditional institutional sources, such as banks and venture capital companies (Hall and Lewis 1988; Barton and Matthews 1989; Hamilton and Fox 1998). In addition, an inefficient financing pattern has usually been regarded as a main reason for SME failure (Keasey and Watson, 1987; Reid, 1993; Storey et al., 1998). The gap between demand and supply of capital often prompts SMEs to use other funding sources than institutional financial ones. The situation described here of course influences the capital structure decisions of firms. The concept of capital structure, and of optimal capital structure, is one of the most important yet controversial issues in corporate finance research today. In general, both macroeconomic conditions and firm-specific factors influence the capital structure decisions of firms (Antoniou et al., 2002; Korajczyk and Levy, 2003); the economic system, tax environment, legal environment, and technological capabilities are among most important such factors (Gleason et al., 2000). Research into the issue has theoretical, empirical, and practical characteristics and significance. However, a few studies have empirically investigated the issue of capital structure using data on Swedish firms.
Three theories are well known in this field, namely, traditional trade-off theory (target-adjustment model), Modigliani and Miller’s theory, and pecking order theory. According to trade-off theory, firms usually combine both internal and external capital sources to achieve an optimal capital structure and thereby maximize their value. The static trade-off theory is based on some important assumptions. First, that there is an optimal, targeted level of financial debt. Second, that the SME owner(manager focuses on the benefits and costs of using debt, including tax benefits, bankruptcy costs, reduction of free cash flow, and increased underinvestment. Third, that there is an association between a firm’s value and its financial structure. An optimal capital structure is based on a trade-off between the benefits and related costs of using debt (Myers 2001). From a trade-off theory perspective, SMEs normally have difficulties using external funds because they face high bankruptcy, agency, and transaction costs; nevertheless, bankruptcy costs appear to be most important explanatory of these costs according to this view. Furthermore, the theory predicts a target-adjustment process whereby leverage changes over the course of a life cycle (Taggart, 1977; Jalivland and Harris, 1984; Ozkan, 2001).

In contrast, Modigliani and Miller (1958) argue that a firm’s capital cost does not change when the firm is raising capital by issuing debt or equity. This theory is built on some essential assumptions, for example, that no taxes exist, all financial market actors are humongous, all actors have similar opportunities to borrow and lend money, there is no information asymmetry, and an agency cost exists. The theory also ignores the effects of profitability and growth on capital structure. Conversely, circumstances in the real world and the capital market are more complex than these assumptions; in reality, the financial market is imperfect and its actors have different risk attitudes and opportunity to use debt or equity (Scott, 1976; Kim, 1978). 

The two above theories apply mainly to large firms, which have greater or lesser chances of using external official financing sources. However, previous research has demonstrated that small firm finance differs from large firm finance (Myers, 1984; Myers and Majluf, 1984), as small firms rely more and preferentially on internal and informal financial resources (Ibid.). Moreover, they tend to use short-term debt, including trade credit and overdrafts, rather than long-term debt or new shareholders’ equity (Cosh and Hughes, 1994). Consequently, the theories developed to predict optimal capital structure for large firms are often not applicable to SMEs (Welsh and White, 1981; van der Wijst, 1989). Over the past two decades, a rival theory to trade-off theory has been developed to meet this challenge. Myers (1984) and Myers and Majluf (1984) argue that SMEs tend to use other ways to finance their operations. High information asymmetry and agency costs force them to follow a hierarchy of raising capital, preferring to use internal rather than external capital sources. If retained earnings are less than the investment and additional funds required, SMEs choose low-risk debt, followed by hybrids such as convertibles and equities only as a last resort. SMEs may choose an external capital source if they believe the total cost of accessing it to be lower than that of the first alternative. Financial distress arises when SMEs have difficulties obtaining debt, and in some extreme situations, financial distress can lead to bankruptcy. The expected costs of financial distress are important transaction costs associated with debt financing.

A common explanation of why SMEs prefer internal financing is that they desire independence and to maintain control of the firm, which causes conflicts of interest between the old and new shareholders and shareholders and debtholders (Chittenden et al., 1996). Thus, the capital structure of a firm mainly reflects its particular structure, historical profitability, and growth. Berger and Udell (1998) argue that information asymmetry, a basic concept in pecking order theory, is associated with three other factors: high verification costs, adverse selection, and moral hazard. Although tax considerations are important in traditional trade-off theory, they are ignored in pecking order theory. On the other hand, the availability of cash, which depends on, for example, firm growth and profitability, plays an important role as an internal finance source. Moreover, in contrast to trade-off theory, pecking order theory predicts no unique optimal capital structure but rather an optimal hierarchy of raising funds. 
The objective of the study
This paper examines whether there is any association between factors such as size, age, tangibility, growth, business risk, profitability, and past leverage and capital structure by building a regression model for analyzing sample data on SMEs in Jamtland, Sweden. Testing the empirical implications of pecking order theory against trade-off theory with reference to SMEs can contribute empirical insight into the dominant financing behaviour of Swedish SMEs in the region.
Data

The panel data used in this study were obtained from Affärsdata, which maintains a comprehensive database of accounting records for all registered companies in Sweden. The target population comprises all active limited liability firms with under 200 employees and operating in Jamtland. The definition of SMEs adopted in this study is similar to that of Statistics Sweden and is based on number of employees. One advantage of focusing on limited liability firms is that in Sweden such firms can more easily issue debt than can, for example, sole proprietorships or partnerships. In order to include only active firms, the data were adjusted somewhat: firms were chosen for study if they had continuous and complete data for three years up to 2005. The data include SMEs in Jamtland with at least one employee, total capital above approximately USD 11,400 (SEK 80,000), and total revenue above approximately USD 14,200 (SEK 100,000). The data sample consists of the financial statements of 1710 firms in various industries. The sampled firms represent a target population of 4116 small and middle-sized limited liability companies in the region. Descriptive statistics for the sample and relevant variables are presented in Appendix 1.
Selection of variables

Several approaches can be used to investigate the determinants of capital structure, as reported in the literature. In this study, I use a quantitative model and examine the relationship between factors such as profitability on firm leverage. Based on the theories prevalent in the literature, age, size, capital structure, business risk, non-debt tax shields, growth, previous year’s debt ratio, and profitability, were identified as factors important to both the firms and lenders. To estimate the effects of these explanatory factors on capital structure, a regression model is developed and structural parameters determined. In addition, to ensure comparability of results, definitions and variables similar to those used in previous studies are used. The sample firms are not listed on the capital markets, so book values of the variables are always used in this paper. 
Dependent variable

Depending on the objective of the study, several variables can be used as proxies for capital structure (Rajan and Zingales, 1995). In research into information asymmetry or agency problems, capital structure can be measured by long-term debt. The dependent variable, the leverage ratio, is defined in the present study as the ratio of the book value of long-term debt divided by the book value of total assets. Book value is used because data on the market value of assets are not available and the value of debt is only reported in terms of book value in financial databases. This measurement has been used in most previous empirical studies. The present study focuses on long-term debt, because capital structure theories predominantly focus on this variable. 
Independent variables 
SIZE 

There is evidence of a relationship between firm size and leverage ratio (Remmers et al., 1974; Marsh 1982; Bennett and Donnelly, 1993; Chittenden et al., 1996). In general, size is negatively associated with information asymmetry, business risk, agency, and bankruptcy costs (Bradbury and Lloyd, 1994; Fama and French, 2002). Furthermore, larger firms are often more diversified, which means lower income volatility and lower probability of total failure (Bradley et al., 1984; Long and Malitz, 1985; Harris and Raviv, 1991; Rajan and Zingales, 1995). Several variables, such as number of employees, market value of equity, net sales, and book value of total assets, can be used as proxies for size (Rajan and Zingales, 1995; Gaud et al., 2003; Frank and Goyal, 2004). Like Titman and Wessels (1988), Chittenden et al. (1996), Michaelas et al. (1998), and Hall et al. (2000), to mention a few, the present study employs the natural logarithm of total assets as a proxy for firm size.
Hypothesis 1: In line with pecking order theory, firm size is expected to be positively related to firm leverage (Ang, 1992).
AGE

Several previous empirical studies, including Myers (1984), have found an association between age and leverage. Berger and Udell (1988) and Timmons (2004) found that firm age has an influence on firm capital structure and that young, small firms prioritize the use of internal financing sources, personal sources, and informal financing. Consistent with the previous studies (Petersen and Rajan, 1994; and Chittenden et al., 1996) amongst others, age of the firm is the number of years of firm’s life at the time of the research. 
Hypothesis 2: In line with pecking order theory, firm age is expected to be negatively related to firm leverage (Myers, 1984; Petersen and Rajan, 1994; Michaelas et al., 1999; Hall et al., 2000). 

PROFITABILITY 

There is general agreement among most previous researchers that profitability is a main determining factor of capital structure (Titman and Wessels, 1988; Rajan and Zingales, 1995; Chittenden et al., 1996; Wald, 1999a, b). In general, retained profit is an important financial resource for SMEs (Harris and Raviv, 1991; Myers, 2001). According to trade-off theory, profitable firms are often considered to have a better ability to mange risk and make use of tax shields, and hence have a greater likelihood of surviving. They have generally better opportunities to use debt and other forms of external financing; accordingly, there is a positive relationship between a firm’s profitability and its leverage ratio (Jordan et al., 1998; Chowdhury et al., 1994). In contrast, the pecking order theory is based on the assumption that profitable firms prefer to use internal funds (i.e., retained earnings) to finance operations (Myers, 1984; Myers and Majluf, 1984). The ratio of pre-tax profits to total assets, is employed as proxy for profitability in current study. 
Hypothesis 3: In line with pecking order theory, profitability is expected to be negatively related to leverage (Myers, 1984).
ASSET STRUCTURE (tangibility)

Theoretically, tangibility has an effect on capital structure, because there is a connection between tangibility and information asymmetry. Thus, firms with few collateral assets are often considered as more risky than those with high amounts (van der Wijst and Thurik, 1993; Rajan and Zingales, 1995; Chittenden et al., 1996). Consistent with previous studies, the  asset structure is defined as the ratio of fixed to total assets (van der Wijst and Thurik, 1993; Chittenden et al., 1996; Michaelas et al., 1998; Ozkan, 2001).
Hypothesis 4: In line with pecking order theory, the tangibility of a firm’s assets is expected to be positively related to a firm’s leverage (Myers, 1977; Scott, 1977; Myers and Majluf, 1984; Harris and Raviv, 1990).

Business risk
SMEs, especially young ones, are usually associated with higher business risk and volatility of profitability than are larger, older firms. Volatility of profitability may be interpreted as a proxy for uncertainty and risk of bankruptcy. Thus, according to trade-off theory, business risk is expected to be inversely related to leverage (DeAngelo and Masulis, 1980; Burgman, 1996; Titman and Wessels, 1988; Kremp et al., 1999; Booth et al., 2001). Similarly, pecking-order theory predicts a negative relationship between leverage and risk (Copeland and Weston, 1992; Gaud et al., 2005). In line with much previous research, I used the logarithmic transformation of the standard deviation of EBIT (earnings before interest and taxes) over the last three years as a proxy for business risk (Booth et al., 2001). 
Hypothesis 5: In line with pecking order theory, leverage is expected to be negatively related to business risk (Myers, 1984).

Growth

The effect of growth on capital structure is a main concern in the research field, and there are several competing views in the theoretical literature concerning the question. For example, trade-off theory predicts a negative relationship between growth and leverage (Baskin, 1989). Accordingly, high-growth firms usually face a greater risk of bankruptcy than do other firms, which gives rise to higher financial distress cost and less use of leverage. Moreover, it is argued that such firms are associated with higher agency costs because of the wealth transfer from debtholders to shareholders (Myers, 1977). In contrast, pecking order theory suggests a positive relationship between these two variables (Myers and Majluf, 1984; Titman and Wessels, 1988; Gul, 1999). An explanation of this posited relationship is that high-growth firms tend to have made considerable investments at the same time as they are in cash flow deficit; they thus need to use external funding, which pushes up their leverage. Likewise, there is no consensus among the empirical studies as to the association between growth and capital structure. A number different variables, such as percentage change in total asset and change in sales value can be used as proxies of growth (Chittenden et al.,1996; Titman and Wessels, 1988; Hall, et al., 2000). Change in sale values in previous years, is supposed to give a better indication of growth pattern of SMEs than other proxies (Lowe et al., 1994). In addition, this measure is often adapted among SMEs in Sweden. 
Hypothesis 6: In line with pecking order theory, growth is expected to be positively related to leverage (Myers and Majluf, 1984; and Gul, 1999).
Non-debt tax shields

Previous studies have demonstrated that non-debt tax shields and depreciation charges have a significant effect on capital structure (DeAngelo and Masulis, 1980; Zarowin, 1988; Downs, 1993). According to trade-off theory, the firms with a high level of non-debt tax shields might use less debt because they could substitute debt tax shields (DeAngelo and Masulis, 1980). This indicates a negative relationship between non-debt tax shields and leverage ratio. On the other hand, there are arguments for a positive association between these variables (Scott, 1977; Moore, 1986). High non-debt tax shields require a considerable investment in tangible fixed assets, which gives rise to depreciation costs. Therefore, the greater the tangible fixed assets, the less the information asymmetry between the firm and financial market participants. Like many earlier studies, depreciation charge divided book value of total assets, is employed to calculate this variable (Scott, 1977, Bradley et al. 1984, Moore, 1986, Titman and Wessels, 1988).
Hypothesis 7: A priori, the greater the non-debt tax shields, the less the information asymmetry and the greater the need and opportunity to issue debt.
Past leverage

Past year leverage is another variable that can explain a significant part of the change in current leverage; this is because SMEs normally have a limited capacity to change their capital structure dramatically in the short term. Past leverage thus certainly has an effect on current leverage, but there is controversy about the nature and magnitude of the effect. Previous empirical studies suggest that firms generally have a target capital structure, which serves as the basis for their capital adjustments (Taggart, 1977; Marsh, 1982; Auerbach, 1985). Unlike these studies, Shyam-Sunder and Myers (1999) argue that target adjustment models do not completely explain firm leverage; in addition, they confirm empirically that there is evidence supporting pecking order theory. Some studies even find that past leverage is inversely related to current leverage (Chowdhury et al., 1994; Shenoy and Koch, 1996).
Hypothesis 8: Past leverage is expected to have a strong effect on current leverage. Past year leverage represents past leverage in this study.
The model

To test the explanatory power of these independent variables, in line with most research in the field, the following multiple regression model is used.

There are eight explanatory variables, as follows: (1) size, (2) age, (3) tangibility, (4) profitability, (5) business risk, (6) Non-debt tax shields, (7) growth, and (8) past debt. The estimating regression model is specified as follows:
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where:



DRi,t = Current leverage ratio 
SIZEi,t = size of firm i at time t
Agei,t = age of firm i at time t
ASi,t = asset structure of firm i at time t,

PROFITi,t = profitability of firm i at time t,

lnSdEBIT = risk, i.e., standard deviation of transformation of standard deviation of EBIT 
(lnSdEBIT) over the past three years as
NDTS = non-debt tax shields
Gwth = growth
DRi,t(1 = leverage ratio of firm i at time t ( 1,
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= error term.

Empirical results

All studied firms are in the SME category, and on average they employed 6.45 people as of the end of 2005. The firms had been in business for an average of approximately 17 years. Appendix 1 reports in detail the descriptive statistics for the following for dependent and explanatory variables. 
To ensure the model is not biased, the residuals must be examined ( a necessary, but not sufficient, condition for model adequacy. As the residual statistics indicate, there is no risk of the presence of autocorrelation in the regression coefficients (Appendix 2).

The results of the multiple regression model test, using the pecking order model, are shown in Table 1. The model assesses whether the dependent variable can be explained in terms of the eight sets of independent variables. As the table indicates, of the eight independent variables, seven are obviously significant at the 95% level, namely, size, asset structure, profit, risk, growth and past year leverage ratio. The R-square and adjusted R-square statistics, as measures of the overall explanatory power of the model, are high and indicate that the model explains 75% of the change in current leverage ratio. The high R-square statistic suggests that the model can explain most of the change in the leverage ratio; however, it also indicates some other factors may also affect the capital structure of SMEs. The F-statistic indicates the validity of the estimated model. Furthermore, all the coefficients are statistically significant, with a confidence level of 95%. The sign of the B-values indicates whether each of the variables has a positive or negative effect on leverage. The coefficients of size, asset structure, non-debt tax shields, and past leverage are all positive; this implies, for example, that for an increase of one unit of size and asset structure, the dependent value will increase by 0.038 and 0.127, respectively. 

Table 1
The results of the multiple regression model tests
	Model
	Constant
& slopes
	Unstandardized coefficients
	Standardized coefficients

	
	
	B
	Std. Error
	Beta
	t-test
	Sig.

	
	(Constant)
	(0.046
	0.015
	 
	(3.069
	0.002

	 
	SIZEi.t
	0.038
	0.007
	0.110
	5.428
	0.000

	 
	Agei.t
	(5.726E(05
	0.000
	(0.003
	(0.269
	0.788

	 
	ASi.t
	0.127
	0.011
	0.181
	11.352
	0.000

	 
	PROFITi.t
	(0.116
	0.015
	(0.095
	(7.653
	0.000

	
	lnSdEBIT
	(0.030
	0.007
	(0.078
	(4.112
	0.000

	
	NDTS
	0.004
	0.002
	0.028
	2.327
	0.020

	
	Gwth
	(0.123
	0.043
	(0.040
	(2.863
	0.004

	 
	DRi.t(1
	0.710
	0.014
	0.728
	50.105
	0.000

	R-square
	Adjusted R-square
	Std. error of the estimate
	N
	Sig. F change
	DF
	Durbin(Watson

	0.752
	0.751
	0.10128
	1710
	0.000
	8
	1.881


The positive relationship between size and leverage is significant, indicating that the larger the size, the greater the leverage. This finding is in line with those of many previous studies (Chowdhury et al., 1994; Homaifa et al., 1994; Rajan and Zingales, 1995; Shenoy and Koch, 1996; Jordan et al., 1998; Hirota, 1999; Chittenden et al., 1996; Berger and Udell, 1998; Michaelas et al., 1999; Romano et al., 2001; Bevan and Danbolt, 2002, 2004). One interpretation of the relationship between these two variables is that the larger SMEs face lower bankruptcy and agency costs due to the lower information asymmetries. It can also be argued that the larger SMEs potentially have less risk of adverse selection and moral hazard, so debtholders are more willing to lend to them. Furthermore, the larger firms included in the present research have greater tenability, which means they have higher collateralizability than the smaller ones do.

The coefficient of asset structure is also significantly positive. In line with expectations, this supports the hypothesis that firms with a higher proportion of tangible assets tend to have a higher leverage ratio. This result is consistent with those of, for example, Ang (1992), Rajan and Zingales (1995), Chittenden et al. (1996), Michaelas et al. (1999), Hall et al. (2000), and Bevan and Danbolt (2002). The high collateral value of total assets may allow SMEs to avoid problems such as information asymmetry, moral hazard, and adverse selection (van der Wijst and Thurik, 1993; Chittenden et al., 1996; Michaelas et al., 1999)
As was hypothesized before, the positive estimated coefficient of non-debt tax shields supports the view that firms with higher non-tax shields tend to have higher leverage ratios. This result is in line with the findings of, for example, Gardner and Trzcinka (1992), Downs (1993), and Homaifa et al. (1994), who find a positive relationship between these variables. The finding indicates that firms with a large proportion of tangible assets and thus high deprecation costs can afford more collateral to secure debt and have less difficulty accessing external funds. It could thus be argued that high tangibility has a double effect, helping firms gain large non-debt tax shields while helping them achieve high collateralizability. Since there is evidence indicating that tangibility (AS) has a positive relationship with capital structure among the sample firms, the existence of the surmised double effect is supported. 
In addition, the existence of a strong positive and significance association between past year and current leverage suggests that leverage behaviour does not change much in the short term. This finding, of positive relationship between past year and current leverage, is consistent with those of Taggart (1977), Marsh (1982), and Auerbach (1985), and provides support for trade-off theory.
Although firm age should theoretically be an important factor influencing capital structure, the empirical findings indicate that the negative coefficient of age is very small and non-significant.  While some previous studies consider age an important determinant of capital structure, the present result does not offer any significant support for that (Petersen and Rajan, 1994; Berger and Udell, 1998; Michaelas et al., 1999).

Furthermore, as revealed in Table 1, the intercept of profitability is significantly negative to leverage ratio, indicating that more profitable SMEs tend to use less debt. This is a reasonable result, because, according to pecking order theory, profitable firms prefer to use internal financing sources. Another possible explanation is that low profitability leads to low retained earnings, of course insufficient for internal financing and also limiting the availability of external financing. Considering a firm’s profitability and age together, it appears that older and more profitable SMEs can be expected to use less total debt; such firms thus use much less debt capital than less profitable firms. This finding is consistent with those of, for example, Myers (1984), Myers and Majluf (1984), Chowdhury et al. (1994), Rajan and Zingales (1995), Chittenden et al. (1996), Jordan et al. (1998), Hirota (1999), Michaelas et al. (1999), Hall et al. (2000), Bevan and Danbolt (2002), and Bevan and Danbolt (2004). 
Similarly, the significantly negative coefficient for business risk implies that the SMEs facing greater business risk may find it difficult to use debt. There are several possible explanations of this result. Possibly, due to information asymmetry, firms with high business risk use less long-term debt; this is consistent with the general proposition that firms with greater risk may face greater barriers to obtaining external finance. This result gives support to pecking order theory. However, from the perspective of trade-off theory, business risk is associated with bankruptcy costs, which give rise to a lower leverage ratio; this finding is consistent with those of some previous empirical studies (Downs, 1993; Hirota, 1999). 
Counter to expectations, the slope coefficient for growth in leverage ratio is significantly negative, indicating that high-growth SMEs do not rely on debt to finance their operations. This result is in line with trade-off theory, which predicts a negative association between these variables. A possible explanation of this result might be that high-growth SMEs face more risk and thus prefer to use less debt. Furthermore, market participants usually also consider high-growth firms to be unstable and risky. These explanations are consistent with the findings of Myers (1977), who argues that growth is positively related to moral hazard and business risk. The present result is similar to the conclusions of other studies, especially Gardner and Trzcinka (1992), Rajan and Zingales (1995), Hirota (1999), Gul (1999), Hall et al. (2000), and Bevan and Danbolt (2002). Putting together the findings regarding size and growth suggests that high-growth, small SMEs rely heavily on internal financing.
Correlation analyses

Table 2 presents the Pearson correlation coefficients between the proxy variables. For the purposes of a linear regression model, the results in the table serve as indicators of goodness of fit and of association between the variables. Several findings are noteworthy. First, the larger firms are more profitable than the small ones, as indicated by a correlation coefficient of 0.108. Second, the smaller the firm, the larger the growth ratio. Third, the firms with higher growth tend to be less profitable. Fourth, firms with higher business risk exhibit higher profitability and higher growth ratios. Fifth, the firms with large tangible asset ratios are large firms with high leverage. There is a positive correlation between tangibility and non-debt tax shields, indicating that firms with high tangibility have better leverage opportunities than other firms do. Sixth, surprisingly, the relationship between size and business risk is negative. Finally, firms with higher growth tend to have greater tangible assets. Furthermore, there is a negative association between growth and profitability. As Table 2 shows, most of the correlations between the different proxy variables used in this study are rather small. This implies that there is generally no reason to be concerned about multicollinearity. However, the correlation coefficients between past and current leverage are high, as expected, which entails the problem of multicollinearity regarding the relationship between these two variables.
Table 2
The results of Pearson correlation coefficient analysis
	
	DRti
	lnSize
	AGEti
	ASti
	Profii,t
	lnSdEBITi,t
	NDTSi,t
	Growthi,t
	DRi(t

	DRti
	1
	0.285**
	0.016
	0.571**
	(0.181**
	0.098**
	0.024
	0.193**
	0.845**

	lnSizei,t
	.285**
	1
	0.269**
	0.271**
	0.108**
	0.760**
	0.067**
	(0.050*
	0.264**

	AGEi,t
	0.016
	.269**
	1
	0.015
	(0.002
	0.213**
	(0.007
	(0.100**
	0.000

	ASi,t
	.571**
	.271**
	.015
	1
	(0.122**
	0.162**
	(0.017
	0.443**
	0.522**

	Profii,t
	-.181**
	.108**
	-.002
	-.122**
	1
	0.119**
	0.106**
	(0.105**
	(0.101**

	lnSdEBITi,t
	.098**
	0.760**
	0.213**
	0.162**
	0.119**
	1
	0.075**
	0.010
	0.100**

	NDTSi,t
	0.024
	0.067**
	-0.007
	-0.017
	0.106**
	0.075**
	1
	(0.054*
	0.007

	Growthi,t
	.193**
	-.050*
	-.100**
	.443**
	-.105**
	.010
	-.054*
	1
	0.207**

	DRi(t
	.845(**)
	.264(**)
	.000
	.522(**)
	-.101(**)
	.100(**)
	.007
	.207(**)
	1


** Significant at 0.99 percent level
*   Significant at 0.95 percent level

The results of correlation analysis regarding the relationship between the three main explanatory variables (size, tangibility of assets, and profitability) differ from those presented in some recent empirical studies (Gaud et al., 2005). This discrepancy could depend on several factors, for example, definitions of variables, methods, and firm sample.
Conclusions 

This is the first empirical study of the capital structure of SMEs in Jamtland, Sweden, based on pecking order theory. It extends our knowledge of the capital structure of SMEs in the region, by developing a multivariate structural model and empirically investigating the relationship between determinant factors and capital structure. The empirical results indicate that, unlike age, the variables size, asset structure, profitability, business risk, non-debt tax shield, growth opportunities, and past leverage are associated to various extents with capital structure in the studied firms. If pecking order theory holds, significant negative slope coefficients are required for age, tangibility, profitability, and business risk; in addition, the slope coefficients for size and growth should be significant and positive. The results regarding size, profitability, and business risk are consistent, to various degrees, with pecking order theory. This demonstrates that the capital structures of SMEs are somehow related to information asymmetries. However, in the case of growth and asset structure, the results partly support trade-off theory. This differs somewhat from the expectations, but confirms the findings of many previous studies in the field. These results are broadly consistent with those of other studies, for example, Shyman-Sunder and Myers (1999), Fama and French (2002), and Frank and Goyal (2003. An interesting effort to test pecking order versus trade-off theory with reference to age is reported by Shyman-Sunder and Myers (1999), who find statistically significant support for both theories; however, they state that pecking order theory has greater power to explain capital structure determinants than does the rival theory. Fama and French (2002), who report findings similar to those of Shyman-Sunder and Myers (1999), state that there is no disagreement between the theories with reference to the question of age. The empirical findings carry some implications that would help Swedish SMEs to achieve an optimal capital structure. The findings show on one hand that large SMEs with high tangibility and low risk have better possibility to use debt. On the other hand, the smaller profitable and growth SMEs typically prefer low debt ratio because they find it difficult to access external funds. In order to encourage SMEs the attitude of financial institutions towards smaller SMEs should change so that they would have better access to long-term external financing. Accordingly, more suitable financial products for SMEs must be developed. A stronger and more widespread venture capital market may also be an alternative solution for the problem. Furthermore, since profit is negatively related to debt, a decrease of tax rates will facilitate SMEs’ cash flow generating ability and thereby an improved debt structure. Establishment of new guarantees forms might also have positive effects on the relationship between financial institutions and SMEs.
Appendix 1
Descriptive statistics

	
	Employees
	Agei,t
	 ASi,t
	PROFITi,t
	lnSdEBITP
	NDTS
	Gwth
	DRi,t
	DRi,t(1

	Stddv
	12.42
	12.062
	0.2934
	0.1698
	0.0000
	0.0000
	0.0000
	0.2029
	0.0000

	StError
	0.3005
	0.291
	0.0071
	0.0041
	0.3005
	0.0016
	1.4280
	0.0049
	0.0050

	Mean
	6.45
	1.98
	0.3642
	9.265
	2.245
	0.0612
	0.2136
	0.1722
	0.1826

	Max
	167
	109
	1.000
	172.71
	4.700
	0.7000
	34.20
	0.85
	0.88

	Min
	1
	4.01
	000.0
	(95.08
	0.330
	0.000
	(0.960
	0.00
	0.00

	N
	1710
	1710
	1710
	1710
	1710
	1710
	1710
	1710
	1710


The above table contains descriptive statistics of the dependent and independent variables used in the regression models.

Appendix 2
Residual statistics a
	
	Minimum
	Maximum
	Mean
	Std. Deviation
	N

	Predicted Value
	(0.2800
	0.7687
	0.1722
	0.17595
	1710

	Residual
	(0.60834
	0.6088
	0.00
	0.10104
	1710

	Std.Predicted Value
	(2.57
	3.390
	0.00
	1.000
	1710

	Std. Residual
	(6.006
	6.011
	0.00
	0.998
	1710


a Dependent variable: DRti
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