
 

 1

 
Capital Structure, Unleveraged Equity Beta, Profitability and other 

Corporate Characteristics: Evidence from Australia 

 
 

First draft: December 2006 
 

This version: January 2008 
 
 
 

 
 

Mei Qiu 
m.qiu@massey.ac.nz 

 
Senior Lecturer, Department of Commerce  

Massey University, Albany Campus 
 
 

Bo La 
Postgraduate Student, Department of Commerce 

Massey University, Albany Campus 
 
 
 
Corresponding Author:  
 
Mei Qiu  Senior Lecturer, Department of Commerce, Massey University, Albany  

Campus  
  Private Bag 102 904, North Shore MSC, Auckland, New Zealand 
  Ph: 0064-9-414 0800 ext 9281 
  Fax 0064-9-441 8177 
  Email: M.Qiu@massey.ac.nz 
 
 

 

 



 

 2

Capital Structure, Unleveraged Equity Beta, Profitability and other 

Corporate Characteristics: Evidence from Australia 

Mei Qiu*, Department of Commerce, Massey University, Albany Campus  

Bo La, Department of Commerce, Massey University, Albany Campus 
 

 
Abstract 

This paper examines debt ratio and firm characteristic relationship in Australia where 

debt financing has little tax benefit under the imputation tax system. We use 

unleveraged beta of equity to measure firm risk and use.Fama-Macbeth (1973) 

procedure to analyze annual data of up to 342 leveraged firms over the period 1992 to 

2006. The results show that larger firms with more tangible assets use more debt and 

risky firms having better growth opportunities use less debt. Moreover, debt ratio is 

negatively related to firm profitability although unleveraged firms are in general less 

profitable than leveraged firms. We also find increasing economic significances of size, 

asset tangibility and risk factors but diminishing economic significance of the growth 

factor in recent years. In general, our findings are consistent the most with predictions 

of the signaling theory. 
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1. Introduction  

 

Being one of the few developed economies providing full credits of corporate income 

tax to shareholder distributions, Australia1 provides an interesting ground for studying 

firm characteristics associated with cross-firm capital structure variations. Twite (2001) 

finds that corporate debt financing has reduced after Australian adopted the tax 

imputation system in 1987. This is expected as the tax incentive for using debt is largely 

reduced due to the elimination of double taxation on shareholder income. Therefore, it 

is reasonable to expect that bankruptcy cost, signaling effect and agency cost 

considerations dominate the tax benefit consideration when Australian corporations 

make capital structure decisions.  

 

Previous literature has identified a number of firm characteristic variables correlated 

with cross-sectional capital structure variations, although none of these variables can be 

used to test any specific capital structure theory. The Harris and Raviv (1991) literature 

review finds that financial leverage is generally positively related to firm size, asset 

tangibility and growth opportunity but negatively correlated with risk and profitability 

of the firm. Rajan and Zingales (1995) report that factors identified by the US studies 

also affect capital structures of firms in other major industrialized countries.  

 

In the handful of studies been published using Australian data, some evidence 

contradicts the US findings. Twite (2001), for example, reports that debt ratio increases 

with profitability. Deesomsak, Paudyal and Pescetto (2004), on the other hand, find that 

firm risk, growth opportunity and profitability do not have a significant impact on 

financial leverage of Australian firms. What puzzles us about this study are the findings 

of the insignificant effects that profitability, growth and firm risk have on the capital 

structure differences among the firms. The Twite study, on the other hand, does not 

offer evidence on the role of risk. In previous studies which do examine the effects of 

risk , most of them take accounting measurements of risk, usually volatilities or 

coefficient of variations in profit, ROA, ROE, or sales revenue. We argue that these 

measures of risk may not be the primary concerns of corporations in making the long-

term financing decisions about capital structures. As shareholders have the liberty to 

                                                        
1 Australia adopted the dividend imputation tax system in 1987. 
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diversify their investments, they are likely to be concerned only about the systematic 

risk of equity of the firms. As risk, growth and profitability are factors predicted to 

affect debt ratios by various theories, we decide to reinvestigate their roles using a two-

dimension data set to carry out both cross-sectional and longitudinal studies.   

 

Using the longitudinal cross-section data set gives us an edge to overcome one possible 

limitation of the previous Australian studies which examine either static models or 

models restricting on time-invariant relationships between capital structure and firm 

characteristics. Allen (1993), for example, is an example of static model research. 

Deesomsak, Paudyal and Pescetto (2004), on the other hand, use average values of 

dependent and independent variables observed over multi-years. Twite (2001) uses 

panel data regressions on multi-year observations but imposes fixed time effects. Since 

the financial environment in which corporations operate change from time to time, we 

argue that financial leverage and firm characteristic relationships, if they are there, may 

not necessarily be stable over time. Taking average values or restricting time-fixed 

effects risk losing the rich information contained in the panel data. To overcome this 

potential problem, this study uses Fama-Macbeth regression which allows us to 

examine the time-varying dependence that capital structure has on firm-specific 

characteristics in Australia.  

 

This study proxies firm risk by unleveraged equity beta. We estimate equity beta from 

stock price and unleverage the beta using the Hamada equation to reverse the financial 

leverage impact on equity risk. In contrast to the previous Australian studies but 

consistent with the US evidence, we find that risk and profitability of Australian firm 

have significant negative impacts on their choices of financial leverage level. We also 

find that growth expectations are significantly negatively correlated with debt ratios; a 

result that contradicts previous studies in both Australia and the US. Our finding of 

positive relationships between financial leverage and firm size and asset tangibility are 

consistent with the broad literature. While the signs of estimated coefficients for 

individual determinant variables are generally stable over time, the magnitudes of the 

coefficient estimates exhibit significant variations over time. In general, our findings are 

most consistent with the predictions of the signaling theory and provide mixed evidence 

for predictions of other capital structure theories.  
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The structure of this study is as follows. We start with a brief discussion of capital 

structure theories and their implications. We then present our test regression, variable 

specification and discuss the data and research methodology, followed by the findings 

and discussion section. Conclusions about the findings are presented at the end of the 

paper. 

 

2. Theories and the Implications  

 

The first capital structure theory postulated by Modigliani and Miller (1958) argues that 

that capital structure choice has no impact on firm value in a perfect capital market and 

firms should have no preference for debt or equity financing. Modigliani and Miller 

(1963) and Miller (1977, 1988), however, show that US corporations benefit from using 

debt as corporate tax obligations are reduced when interest costs of debt are expensed 

from pre-tax corporate income. In contrast, dividends to stockholders must be made out 

of the after-tax corporate income. Graham (2000), for example, reports that the average 

tax benefit constitutes 9.7 percent of the total market values of US companies.  

 

On the other hand, excessive use of debt may increase the likelihood of costly financial 

distress and corporations should balance this cost with the tax savings benefit of debt. 

Stiglitz (1974, 1988) propose a trade-off theory arguing that an optimal capital structure 

exists where marginal tax benefit is just offset by the marginal costs of financial distress. 

Under this theory, larger and more profitable firms should use more debt because of 

their relatively lower risk of bankruptcy and lower cost of financial distress. Warner 

(1977) show evidence that large corporations have economies of scale in bankruptcy 

process. Ju et al. (2005) find an optimal range of the debt to total capital ratio between 

11 and 20 percent.  

 

In a financial market having asymmetric information, investors interpret that a debt or 

equity issue reflects manager’s view on security pricing. Ross (1977), Meyers (1984) 

and Myers and Majlif (1984) claim that investors tend to react negatively to a new 

security issue because they believe firms will only issue new securities when the 

managers believe the security is overpriced by the market. Meyers argues that, since 

equity markets tend to react more negatively than bond markets to new security issues, 

firms should follow a pecking order of financing in order to minimize the loss to firm 
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value. Titman and Wessels (1988), Baskin (1989), Shyam-Sunder and Myers (1999) 

and Bharath, Pasquariello and Wu (2006) provide more evidence that information 

asymmetry and signaling effects of financing do affect corporate capital structure 

decisions. Frank and Goyal (2003), however, claim that while large corporations 

generally follow the pecking order of financing, small firms do not. Fama and French 

(1998) claim that the negative information about a firm’s profitability contained in debt 

financing dominates the tax benefit of debt. Although the signaling theory gives no 

indication as to what the optimal capital structure is, it predicts lower debt ratios for 

more profitable firms as they can finance largely with retained earnings. Firms with 

good growth prospects should maintain more borrowing capacity, thus using less debt, 

in order to avoid costly issue of new equity securities when additional capital is required 

for supporting new investment opportunities.  

 

Moreover, financial leverage may affect managerial action and therefore, the agency 

costs of the firms. On the one hand, Jensen and Meckling (1976) and Brennan and 

Schwartz (1984) argue that high debt increases agency costs because bond covenants 

restrict actions that can be taken by shareholders. Smith, Clifford, and Warner (1979) 

find the agency costs associated with using debt is more serious within fast-growing 

companies. On the other hand, Jensen (1986) argues that shareholders can use debt to 

discipline managers and reduce agency costs. Jensen’s argument is supported by Denis 

and Denis (1993), who observe improved operating efficiencies among companies using 

higher levels of debt.  

 

A potentially large number of firm-specific characteristics have been identified to have 

an impact on corporate capital structures by empirical studies. Rajan and Zingales (1995) 

show debt ratios are generally positively related to firm size and tangibility but 

negatively related to profitability and growth in G-7 countries. Roden and Lewellen 

(1995) find that capital structures of the financing packages used for leveraged buyout 

transactions are correlated with target firms' profitability, volatility in earnings, growth 

prospects, tax rate and liquidity position. In general, risk, profitability, size, asset 

tangibility and growth prospects of the firms are found to have influence on capital 

structure decisions (Bradley, Jarrell and Kim, 1984; DeAngelo and Masulis, 1980; 

Titman and Wessels, 1988; Baskin, 1989; Myers, 1993; Li and Li, 1996 and Graham, 

2000). Other factors claimed to have significant impact on capital structure decisions 
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include, among many others, product concentration (Titman, 1984, Titman and Wessels, 

1988, and Graham 2000), industry sector (Chevalier, 1995) and liquidity ratios (Eriotis, 

Vasiliou and Ventoura-Neokosmidi, 2007).  

 

Some surveys have been done to explore factors influencing capital structure choices of 

corporate decision makers. Bancel and Mittoo (2004) find financial flexibility is the 

main concern of decision makers. Graham and Harvey (2001) report that more than half 

of the CFOs are concerned about financial flexibility and credit rating and more than 

40% of the CFOs are concerned about earnings and cash flow volatility, level of interest 

rates and interest tax savings of debt. These findings provide supportive evidence for 

the pecking order theory and the trade-off theory. On the other hand, they find managers 

have little concern about the asymmetric information problem. Brounen, Jong and 

Koedijk (2006) also reported evidence supportive of the trade-off theory and the 

pecking order theory but claim that managers do not consider agency costs when 

making capital structure decisions.  

 

In general, previous studies generally offer supportive evidence for the trade-off theory 

but mixed evidence for the information asymmetry and agency costs theory. However, 

the identified factors and the directions of their impacts do not always agree among 

those studies. For example, Graham (2000) reports that, in contradiction to the trade-off 

theory, large and profitable companies with liquid assets do not use more debt. 

Dammon and Senbet (1988) find positive relationship between profitability and 

financial leverage, showing evidence for the trade-off theory but against the pecking 

order theory. Castanias (1983) reports an insignificant impact of earnings volatility on 

the capital structure while Titman and Wessels (1988) observe insignificant relationship 

between debt ratio and asset tangibility.  

 

A few studies have explored the capital structure determinations in Australia and 

present some controversial evidence. Allen (1991) is a survey study which finds that, 

under the pre-1987 double taxation system, Australian corporations are mainly 

concerned about the financial flexibility and tax issues when making capital structure 

decisions. Allen (1993) reports that more profitable firms use less debt, which is 

consistent with the prediction of the pecking order theory but contradicts the prediction 

of the trade-off theory. Twite (2001) reports a significant reduction in debt ratios after 
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the adoption of the tax imputation system in 1987. Twite argues that Australian capital 

structure decisions are dominated by signaling effect considerations, so profitable firms 

should follow the pecking order theory but not the trade-off theory. Cassar and Holmes 

(2003) survey on small Australian firms reveals that fast-growing and larger small 

enterprises use more debt but more profitable firms with less tangible assets use less 

debt. Cassar and Holmes also found an insignificant role of firm risk measured by 

coefficient of variation in profitability. An Asian Pacific region study by Deesomsak, 

Paudyal and Pescetto (2004), however, reports that profitability, growth and risk do not 

explain the capital structure difference across the Australian firms. 

 

3. This Research 

 

This research intends to investigate whether Australian cross-sectional capital structure 

differences are associated with firm-specific characteristics. The test equation takes the 

form of Equation (1) where the first four factors are identified by the Rajan and 

Zingales (1995) study. We include a fifth facto, risk, because the trade-off theory and 

the agency cost theory both predict lower debt ratios among risky firms.  

 

 
ititt5

itt4itt3itt2itt1it

Risk 
GrowthyofitabilitPryTangibilitSizeDR

ε+γ+
γ+γ+γ+γ+α=

                    (1) 

 

where DRit is the debt ratio of firm i at the end of year t, calculated as total book value 

of all interest-bearing debt divided by the total market value of assets. The total market 

value of assets is the sum of the book value of debt, the book value of preference equity 

and the market value of equity. Size is measured by the logarithm of total market value 

of assets. Tangibility is defined as the ratio of book value of plant, property and 

equipment to the market value of total assets. Profitability is measured by EBIT earned 

on one dollar investment in the market value of the firm’s total assets2. Growth is 

defined as the ratio of the market value of equity to the book value of equity. Risk is 

measured by unleveraged equity beta. 

 

                                                        
2 Rajan and Zingales (1995) use return on assets to measure profitability. We argue that as net income is affected by 

financial leverage while EBIT is not, our measure of profitability is more appropriate. 
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Our measure of firm risk, the unleveraged equity beat, is essentially a measure for 

systematic risk of business operation. We argue that, since shareholders can hold well-

diversified portfolios of financial assets, their primary concern about risk is the 

systematic risk of equity that they cannot get way from by diversification. Further, 

capital structure decisions usually have long-term effects and corporations may not be 

worried about the random risks as these effects tend to cancel out over the long term.  

For this reason, we do not follow the convention of capital structure literature which 

measure risk by volatilities of sales, profit or stock price.  

 

We estimate the year-end stock beta (βL) using daily stock returns observed in the 

current year. This estimation, however, reflects both business risk and financial risk 

induced by leverage. If this original estimation of beta were used, the independent 

variable of risk would be partially determined by the dependent variable to be tested, 

violating the regression assumptions. To reverse the effect that financial leverage has on 

stock beta, we use the Hamada’s equation 3  (Hamada, 1972) to estimate firm 

unleveraged beta. The Hamada equation takes the following term: 

 

[ ])/)(1(1 EDtUL −+= ββ                                                    (2) 

 

where t is the corporate tax rate, D is the market value ratio of debt and E represents the 

market value of equity. Since the tax benefit of debt is negligible in Australia because of 

the tax imputation system, the Hamada equation can be simplified into this form: 

ED
L

U /1+
=

β
β              (3) 

 

If the trade-off theory is valid, then we would expect a negative coefficient of the risk 

factor and positive coefficients of the size, asset tangibility and profitability factors. On 

the other hand, if the pecking order theory is followed by Australian companies, we 

would expect negative signs for coefficient estimations on profitability and growth 

expectation factors. Insignificant coefficient estimations would indicate irrelevancies of 

                                                        
3 Even though values of Australian companies are less influenced by capital structure difference comparing to U.S. 

companies, some underlying assumptions of Hamada equation are not satisfied. As a result, unleveraged betas 

calculated using Hamada equation are subject to measurement error. 
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the factors. 

The sample covers constituent firms of the Australian Stock Exchange All Ordinaries 

Index (ASXAORD) excluding banks, financial and insurance corporations whose 

capital structures are highly affected by industry or government regulations. The 

following data are observed at the year-ends from 19924 to 2006 at annual frequency: 

the book value of all interest bearing debt, the market value of equity capitalization, the 

book value of plant, property and equipment, the net income, the book value of common 

equity and the book value of preference stock. Total return indices of individual stock 

price and the stock index are obtained at the daily interval. All data are retrieved from 

Datastream. The ASXAORD index has 485 component firms at the end of 2006 but our 

final sample has 439 firms in 2006 and 68 firms in 1992 after banks, financial and 

insurance corporations are excluded.  

 

We use the Fama-MacBeth (1973) procedure to estimate the relationships between 

cross-sectional debt ratio differences and firm-specific characteristics to allow for 

variations over time. In particular, we first run regression (1) by year (year 1992 to year 

2006) on cross-sectional observations to obtain 15 estimations of γ1t, γ2t, γ3t, γ4t and γ5t. 

We then estimate the first coefficient γ1 by taking average of the 15 γ1t estimations and 

conduct t-tests on these 15 estimations. A t-statistic that is significant at the 

conventional levels indicates the statistical significance of the size factor. We repeat this 

t-test procedure on all other coefficient estimations to examine their overall statistical 

significances.  

 

4. Results and Discussions 

 

Table A1 of appendix presents summary statistics of sample firm debt. Figure 1 is a 

diagram of average debt ratios observed from each year between 1992 and 2006. The 

results suggest that average debt ratios vary from year to year between 15.5% and 

22.2%. Further, the last column of Table A1 shows that, each year, between 9.8% and 

21.4% of the sample firms do not use any debt at all5.  

                                                        
4 The index data is available from May 29 1992. 
5 This is in contrast to the U.S. case where Agrawal & Nagarajan (1990) identified only about 100 all-equity firms 

listed in U.S. 
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Figure 1 Average Debt Ratio: 1992-2006
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Since a significant amount of debt ratio observations are clustered around zero, we 

divide sample firms into two groups: leveraged firms and unleveraged firms. We then 

conduct t-tests to investigate if firms in these two groups have characteristics. Table 1 

presents results obtained by using 2006 data6. These results suggest that leveraged firms 

tend to be larger firms, which, on average, are 289% larger than unleveraged firms. 

Leveraged firms also tend to have higher proportions of intangible assets and be more 

profitable but more risky with better growth prospects7. T-test results indicate the 

characteristic differences between leveraged and unleverage firms are statistically 

significant at conventional levels. 

 

                                                        
6 For succinct, we only report 2006 results here and complete results are presented in Tables A2 to A5 in appendix. 

Results of firm size and asset tangibility using data from other years are consistent with 2006 results. Results of firm 

profitability, growth prospect and risk are generally consistent with 2006 for years 2000 through to 2005, although 

less consistent and statistically insignificant results are observed from data before 2000.  
7 Agrawal & Nagarajan (1990) and Twite (2001) claim that the decisions of all-equity financing may be caused by 

family involvement, dividend imputation or other reasons. 
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Table 1    Firm Characteristics in 2006 

We calculate average value for each variable across the leveraged firm sample and the 
unleveraged firm sample. The last column reports t-values from t-tests on equal means of 
leveraged-firm vs. unleveraged-firm characteristics. Asterisks *, ** and *** denote statistical 
significant differences at the 10%, 5% and 1% levels, respectively.   

 Leveraged Firms Unleveraged Firms t-statistic 

Debt Ratio 0.22 0.00 20.62*** 

Size 5.96 5.37 10.47*** 

Tangibility 0.36 0.19 5.44*** 

Profitability 0.06 0.04 1.93  * 

Growth 3.68 5.55 2.07 ** 

Risk 0.71 1.10 3.45*** 

 

Having found that size, asset tangibility, profitability, growth and risk relate 

significantly to firms’ decisions on the use of financial leverage, we continue to study 

whether these factors are useful to explain debt ratio differences across leveraged firms. 

We conduct regression tests on individual-year data of leveraged firms and report the 

results in Tables 2 and 3. 

 

Results in Tables 2 and 3 reveal, in every year of study, debt ratios increase with firm 

size and asset tangibility but decrease among fast-growing firms. In most of the years 

under study, debt ratios decrease among more profitable and riskier firms. These results 

generally agree with our findings of comparisons between levereaged and unleverage 

firms, with an exception of the relationship between financial leverage and firm 

profitability. While leveraged firms tend to be more profitable than unleveraged firms, 

increased profitability is associated with lower financial leverage among the firms 

taking debt.  Moreover, the estimations for coefficients exhibit substantial variations 

over time although each of them generally has consistent sign over time. In particular, 

size coefficient varies between 0.012 and 0.067, indicating a ten-fold difference of firm 

size relates to 1.2 to 6.7 percent increase in debt ratio. Estimations of the size 

coefficients are statistically significant in nine out of 15 regressions. Asset tangibility 

coefficient varies between 0.012 and 0.263, showing a sharp increase after Asian 

financial crisis from 1998 to 2000. Coefficients of profitability generally vary with the 

range -0.772 and -0.014, with a few exceptions of insignificant positive estimations. 

Coefficient estimations for the growth factor vary between -0.032 and -0.003. The 

coefficient estimations for the risk factor vary between -0.073 and -0.010 with one 
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exception of positive but insignificant estimation obtained from 2002 data. While most 

of the estimations for growth and risk coefficients have statistical significances at 

conventional levels, most of the coefficients estimations for the profitability factor have 

no statistical significance.  

 
Table 2   Firm-characteristics Associated with Cross-sectional Debt Ratio Differences: 
Single-year Estimations from 1992 to 1999 
We run regression in the form of Equation (1) using data on leveraged firms. Debt ratio is the 
dependent variable, defined as book value of total interest-bearing debt divided by total market 
value of asset. Size is measured by the logarithm of total market value of assets. Tangibility is 
defined as the ratio of book value of plant, property and equipment to the market value of total 
assets. Profitability is measured by the return on equity, calculated as net income divided by the 
market value of equity. Growth is defined as the ratio of the market value of equity to the book 
value of equity. Risk is measured by the unleveraged beta of equity. Where the relative 
relationships between the two groups are inconsistent with the majority of observations, the 
values are underlined. Asterisks ***, ** or * denotes tatistical significances at the 1%, 5% or 
10% level, respectively. The heteroscedasticity-consistent white t-statistics of the coefficient 
estimations are reported in parenthesis.  

Year Const. Size Tangi-
bility 

Profita-
bility 

Growth 
 Risk Adj. R2 

No. 
Obs. 

1992 -0.111**
 0.067 0.263** 0.009 -0.105** -0.010   

 (-0.39) (1.53) (2.43) (0.05) (-2.19) (-0.09) 0.069 55 

1993 0.030 0.054 0.081 -0.205 -0.063*** -0.088   

 (0.15) (1.52) (0.71) (-0.61) (-3.20) (-1.32) 0.211 54 

1994 0.081 0.047 0.093 -0.772 -0.046** -0.098*   

 (0.41) (1.56) (0.93) (-1.54) (-2.37) (-1.99) 0.174 64 

1995 -0.047 0.067*** 0.065 -0.296 -0.040** -0.113***   

 (-0.36) (3.16) (0.81) (-1.22) (-2.17) (-3.20) 0.142 81 

1996 0.064 0.030 0.080 0.156 -0.018* -0.084   

 (0.36) (0.96) (1.04) (0.65) (-1.78) (-1.58) 0.072 95 

1997 0.020 0.047** 0.012 -0.107 -0.018*** -0.101***   

 (0.130) (1.95) (0.22) (-0.97) (-2.79) (-2.79) 0.094 107 

1998 0.099  0.035** 0.138** -0.029* -0.031*** -0.104***   

 (1.13) (2.41) (2.61) (-1.88) (-4.84) (-3.72) 0.175 126 

1999 0.082 0.029 0.160*** -0.090 -0.023*** -0.024***   

 (0.80) (1.58) (2.78) (-0.51) (-3.51) (-3.45) 0.207 147 
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Table 3   Firm-characteristics Associated with Cross-sectional Debt Ratio Differences: 
Single-year Estimations from 2000 to 2006 
We run regression in the form of Equation (1) using data on leveraged firms. Debt ratio is the 
dependent variable, defined as book value of total interest-bearing debt divided by total market 
value of asset. Size is measured by the logarithm of total market value of assets. Tangibility is 
defined as the ratio of book value of plant, property and equipment to the market value of total 
assets. Profitability is measured by the return on equity, calculated as net income divided by the 
market value of equity. Growth is defined as the ratio of the market value of equity to the book 
value of equity. Risk is measured by the unleveraged beta of equity. Where the relative 
relationships between the two groups are inconsistent with the majority of observations, the 
values are underlined. Asterisks ***, ** or * denotes tatistical significances at the 1%, 5% or 
10% level, respectively. The heteroscedasticity-consistent white t-statistics of the coefficient 
estimations are reported in parenthesis.  

Year Const. Size Tangi-
bility 

Profita-
bility 

Growth 
 Risk Adj. R2 

No. 
Obs. 

2000 0.155 0.012 0.180*** 0.081 -0.010*** -0.061***   

 (1.67) (0.75) (3.59) (-1.22) (-3.09) (-3.87) 0.190 179 

2001 0.196** 0.028** 0.031 0.024 -0.024*** -0.096***   

 (2.37) (1.98) (0.75) (-0.48) (-2.91) (-4.63) 0.201 233 

2002 0.075 0.035** 0.036 -0.014 -0.025*** 0.003   

 (0.88) (2.29) (0.87) (-0.21) (-3.70) (1.20) 0.102 246 

2003 0.062 0.042*** 0.070* -0.042 -0.037*** -0.052***   

 (0.75) (2.96) (1.78) (-0.64) (-4.58) (-2.88) 0.157 260 

2004 0.004 0.049*** 0.108** -0.182 -0.036*** -0.065***   
 (0.05) (3.69) (2.63) (-1.28) (-5.34) (-6.00) 0.255 281 

2005 -0.051 0.054*** 0.105*** -0.155 -0.007*** -0.105***   

 (-0.62) (3.82) (2.86) (-1.15) (-2.73) (-4.67) 0.170 308 

2006 -0.007 0.056*** 0.140*** -0.148 -0.003** -0.102***   

 (-0.73) (3.35) (3.95) (-1.21) (-1.90) (-6.13) 0.253 342 

1999 0.082 0.029 0.160*** -0.090 -0.023*** -0.024***   

 (0.80) (1.58) (2.78) (-0.51) (-3.51) (-3.45) 0.207 147 

 

We present graphical presentations of year-to-year coefficient estimations in Figures 2 

and 3. The diagrams show that the relationships between firm-characteristics and debt 

ratios fluctuate over time. In particular, the impacts of asset tangibility and risk have 

been strengthening in recent years. On the other hand, firm size coefficients remain 

stable over time.   
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Figure 2    Variations of Estimated Coefficients: 1992-2006
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Figure 3    Variations of Estimated Coefficients: 1992-2006
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As the last step, we conduct t-tests on coefficient estimations obtained from individual 

year regressions and report test results in Table 4. The results are generally consistent 

with findings of individual-year regressions and all of the coefficients are statistically 
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significant at the ten percent level or above. In general, the five firm characteristics can 

combined to explain 16.5 percent of the cross-sectional capital structure difference 

across Australian firms using debt.  

 

Table 4    Overall Results on Relationships between Firm Characteristics and Debt 
Ratios 
Coefficient values are average values of coefficient estimations obtained from year 1992 to year 
2006. T-statistics and p-values come from t-tests on whether the 15 time-series coefficient 
estimations have mean values equal to zero. Coefficients that are statistically significantly 
different from zero at the 1%, 5% and 10% levels are denoted with ***, ** and *, respectively.  

Dependent  
Variable 

No. of 
observations Coefficient  t-statistic p-value 

Constant 15 0.043  * 2.11 0.053 
Size 15 0.043*** 10.95 0.000 

Tangibility 15 0.104*** 6.21 0.000 
Profitability 15 -0.118* -2.12 0.052 

Growth 15 -0.032*** -4.92 0.001 
Risk 15 -0.073*** -7.61 0.000 

Ave. Adj. R2 0.165 
 

Refer to Table 4, debt ratios increase with firm size and asset tangibility, showing 

evidence consistent with the predictions of various theories discussed in section 2. The 

findings are also consistent with findings of Rajan and Zingales (1995) and Deesomsak, 

Paudyal and Pescetto (2004). In particular, firms that are ten times larger in sizes have 

4.3 percent higher debt ratios and debt ratios increase 10.4 percent for one percent 

increase in asset tangibility.   

 

On the other hand, results in Table 4 suggest that more profitable, faster growing and 

more risky firms use less debt. In particular, a one percent increase in return on market 

value of equity or unleveraged equity beta relates to 11.8 or 7.3 percent, respectively, of 

reduction in debt ratio. These results contradict the findings of Deesomsak, Paudyal and 

Pescetto (2004). Our result of a negative relationship between debt ratio and firm 

profitability contradicts the predictions of the trade-off theory and the agency cost 

theory but is consistent with the signaling theory. To summarize, the findings of this 

study are consistent with Allen (1993) which claims that Australian capital structures 

are consistent the most with predictions of the signaling theory,  
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5. Conclusions 

 

This research investigates the relationship between debt ratio and firm characteristics in 

Australia where debt financing has limited tax benefit under the imputation tax system. 

In particular, we investigate five firm characteristics, size, asset tangibility, profitability, 

growth expectation and risk using cross-sectional observations of up to 439 firms over a 

15-year period between 1992 and 2006.  

 

We find that a significant amount of Australian firms do not use debt and the 

unleveraged firms tend to be smaller and have higher proportions of intangible assets 

relative to the leveraged firms. Australian firms also tend to by financed only with 

equity when they have good growth prospects but are less profitable and more risky. 

 

Fama MacBeth (1973) analysis on firms using debt financing reveal that debt ratios 

increase with firm size and asset tangibility but decrease with growth prospects and 

equity risk. More profitable firms use less debt than less profitable firms, although in 

general leveraged firms tend to be more profitable than unleveraged firms. Furthermore, 

the magnitudes and statistical significances of coefficient estimations obtained from 

individual-year regressions demonstrate substantial variations. While size, asset 

tangibility and risk have increasing importance in explaining capital structure variations 

across the leveraged firms over recent years, the economic significance of growth 

expectation is diminishing while the explanatory power of profitability lacks statistical 

significances. Our findings are consistent with Allen (1993) and Rajan and Zingales 

(1995) but contradicts some findings of Deesomsak, Paudyal and Pescetto (2004). In 

general, this study provides evidence consistent with the predictions of the signalling 

theory.  

 

One special feature of this study is adopting unleveraged beta of equity to measure firm 

risk. Although equity beta is a widely accepted measurement of risk in investment 

studies, to our knowledge, this is the first study that uses beta to measure business risk 

in the field of capital structure determination studies. As shareholders can diversify on 

financial market, they are primarily concerned about the systematic risk of each asset 

they hold. Therefore, we argue that it is more appropriate to measure corporate risk by 

unleveraged equity beta instead of by other measures commonly used in capital 
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structure studies such as stock price volatility and sales revenue volatility. Our analysis 

results confirm that unleveraged systematic risk of equity does appear to have 

significant power in explaining cross-sectional financial leverage differences. However, 

cautions are needed interpreting these results as they may have potential bias caused by 

measurement errors in unleveraged beta estimations and multicollinearity among 

explanatory variables8.   
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Appendix:  
 
Table A1    Summary Statistics on Debt Ratios: 1992 - 2006 
Debt ratio is defined as the book value of interest-bearing debt divided by the sum of the book 
value of debt, the book value of preference stock and the market value of common stock. The 
values are expressed in percentage terms.  

Year 
Total no. 

Obs. Mean Median StDev Min. Max. 
Zero-
debt  

1992 68 21.18 17.67 20.95 0.00 92.05 10.3% 

1993 70 18.95 15.57 19.97 0.00 83.98 15.5% 

1994 78 17.58 13.36 17.91 0.00 83.29 13.0% 

1995 103 19.01 16.67 17.8 0.00 91.32 13.6% 

1996 117 17.09 12.32 15.88 0.00 76.97 12.0% 

1997 125 17.31 13.85 15.05 0.00 88.70 10.4% 

1998 153 22.21 19.29 18.72 0.00 83.80 9.8% 

1999 184 20.08 13.66 20.72 0.00 96.42 14.1% 

2000 221 20.02 15.77 20.00 0.00 83.50 12.7% 

2001 302 20.69 15.66 21.83 0.00 88.65 18.9% 

2002 317 17.82 12.82 19.73 0.00 88.42 20.2% 

2003 334 17.82 12.26 19.54 0.00 89.93 19.5% 

2004 367 15.52 10.50 17.78 0.00 92.14 19.9% 

2005 406 16.60 12.02 18.40 0.00 94.25 21.4% 

2006 439 18.08 10.93 20.37 0.00 97.90 19.1% 
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Table A2    Firm Characteristics Comparison: Leveraged vs. Unleveraged (1992-1995) 

Average values of the examined firm characteristics are reported for leveraged and unleveraged 
firms. Where the relative relationships between the two groups are inconsistent with the 
majority of observations, the values are underlined. The last column reports t-statistics of t-tests 
on equal means of characteristics of leveraged and unleveraged firms. Asterisks *, ** and *** 
denote statistical significant differences at the 10%, 5% and 1% levels, respectively.   
 

 Leveraged Firms Unleveraged Firms t-statistic 

1992 

Debt Ratio 0.24 0.00 8.88*** 

Size 5.71 5.25 2.45 ** 

Tangibility 0.40 0.35 0.43 

Profitability 0.02 0.07 1.26 

Growth 1.23 1.24 0.05 

Risk 0.32 0.25 0.61 

1993 

Debt Ratio 0.22 0.00 8.61*** 

Size 5.85 5.26 3.05*** 

Tangibility 0.40 0.27 1.48 

Profitability 0.04 0.05 0.46 

Growth 1.62 1.50 0.48 

Risk 0.47 0.26 1.66 

1994 

Debt Ratio 0.20 0.00 9.27*** 

Size 5.84 4.93 3.48*** 

Tangibility 0.39 0.24 1.56 

Profitability 0.06 0.02 1.14 

Growth 1.90 1.46 1.73  * 

Risk 0.51 0.09 3.63*** 

1995 

Debt Ratio 0.22 0.00 11.97*** 

Size 5.67 5.40 1.52 

Tangibility 0.35 0.26 1.09 

Profitability 0.06 0.02 0.90 

Growth 1.65 1.59 0.18 

Risk 0.41 0.35 0.37 
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Table A3    Firm Characteristics Comparison: Leveraged vs. Unleveraged (1996-1999) 

Average values of the examined firm characteristics are reported for leveraged and unleveraged 
firms. Where the relative relationships between the two groups are inconsistent with the 
majority of observations, the values are underlined. The last column reports t-statistics of t-tests 
on equal means of characteristics of leveraged and unleveraged firms. Asterisks *, ** and *** 
denote statistical significant differences at the 10%, 5% and 1% levels, respectively.     

 Leveraged Firms Unleveraged Firms t-statistic 

1996 

Debt Ratio 0.19 0.00 12.69*** 

Size 5.74 5.27 2.47 ** 

Tangibility 0.33 0.20 1.61 

Profitability 0.08 0.08 0.19 

Growth 1.98 2.20 0.32 

Risk 0.55 0.53 0.14 

1997 

Debt Ratio 0.19 0.00 13.98*** 

Size 5.78 5.29 2.73 ** 

Tangibility 0.34 0.17 2.21 ** 

Profitability 0.04 0.08 1.18 

Growth 2.15 1.96 0.35 

Risk 0.71 1.10 3.45*** 

1998 

Debt Ratio 0.25 0.00 15.94*** 

Size 5.62 5.14 2.64 ** 

Tangibility 0.36 0.18 2.56 ** 

Profitability 0.07 0.03 0.52 

Growth 1.90 1.90 0.00 

Risk 0.50 0.41 0.63 

1999 

Debt Ratio 0.24 0.00 14.30*** 

Size 5.67 4.94 4.33*** 

Tangibility 0.35 0.14 4.40*** 

Profitability 0.05 -0.03 1.19    

Growth 2.38 1.75 1.13 

Risk 0.57 0.07 2.69 ** 
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Table A4    Firm Characteristics Comparison: Leveraged vs. Unleveraged (2000-2003) 

We calculate average value for each variable across the leveraged firm sample and the 
unleveraged firm sample. The last column reports t-values from t-tests on equal means of 
leveraged-firm vs. unleveraged-firm characteristics. Asterisks *, ** and *** denote statistical 
significant differences at the 10%, 5% and 1% levels, respectively.   
 

 Leveraged Firms Unleveraged Firms t-statistic 

2000 

Debt Ratio 0.23 0.00 16.10*** 

Size 5.62 4.79 6.08*** 

Tangibility 0.35 0.26 1.54 

Profitability 0.05 0.00 1.24 

Growth 3.13 3.89 0.56 

Risk 0.44 0.66 0.97 

2001 

Debt Ratio 0.26 0.00 18.53*** 

Size 5.47 4.46 9.00*** 

Tangibility 0.36 0.23 3.01*** 

Profitability -0.01 -0.12 1.34   

Growth 2.06 2.19 0.31 

Risk 0.53 0.70 1.36 

2002 

Debt Ratio 0.22 0.00 18.06*** 

Size 5.50 4.57 8.39*** 

Tangibility 0.36 0.27 2.26 ** 

Profitability 0.02 -0.15 2.31 ** 

Growth 2.09 3.17 2.06 ** 

Risk 0.23 0.68             2.08 ** 

2003 

Debt Ratio 0.22 0.00 18.64*** 

Size 5.53 4.69 8.05*** 

Tangibility 0.38 0.23 3.78*** 

Profitability 0.05 -0.08 3.22*** 

Growth 1.94 3.18 1.98  * 

Risk 0.61 0.44             1.22 
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Table A5    Firm Characteristics Comparison: Leveraged vs. Unleveraged (2004-2006) 

We calculate average value for each variable across the leveraged firm sample and the 
unleveraged firm sample. The last column reports t-values from t-tests on equal means of 
leveraged-firm vs. unleveraged-firm characteristics. Asterisks *, ** and *** denote statistical 
significant differences at the 10%, 5% and 1% levels, respectively.   
 

 Leveraged Firms Unleveraged Firms t-statistic 

2003 

Debt Ratio 0.22 0.00 18.64*** 

Size 5.53 4.69 8.05*** 

Tangibility 0.38 0.23 3.78*** 

Profitability 0.05 -0.08 3.22*** 

Growth 1.94 3.18 1.98  * 

Risk 0.61 0.44             1.22 

2004 

Debt Ratio 0.19 0.00 18.56*** 

Size 5.70 4.90  8.84*** 

Tangibility 0.37 0.18 5.76*** 

Profitability 0.06 0.00 2.26 ** 

Growth 2.14 2.96 1.93  * 

Risk 0.66 1.15 2.45 ** 

2005 

Debt Ratio 0.21 0.00 20.62*** 

Size 5.82 5.14 10.11*** 

Tangibility 0.38 0.19 5.66*** 

Profitability 0.06 0.01 2.92*** 

Growth 2.65 3.26            1.36   

Risk 0.65 0.61            0.42  

2006 

Debt Ratio 0.22 0.00 20.62*** 

Size 5.96 5.37 10.47*** 

Tangibility 0.36 0.19 5.44*** 

Profitability 0.06 0.04 1.93  * 

Growth 3.68 5.55 2.07 ** 

Risk 0.71 1.10 3.45*** 
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Table A6    Pearson Correlations between Explanatory Variables: Year-end 2006  
Debt ratio is defined as the book value of interest-bearing debt divided by the sum of the book 
value of debt, the book value of preference stock and the market value of common stock. Size is 
calculated as the logarithm of total market value of assets. Tangibility is measured by the ratio 
of book value of plant, property and equipment to the market value of total assets. Profitability 
is measured by return on market value equity, calculated as net income divided by the market 
value of equity. Growth is defined as the ratio of the market value of equity to the book value of 
equity. Risk is measured by the unleveraged beta of equity. 

 Size Tangibility Profitability Growth 

Tangibility 0.101*    

Profitability 0.144*** -0.006   

Growth  -0.026 -0.043 -0.126**  

Risk -0.004 0.188*** -0.178*** 0.322*** 
 Notes: *** indicates statistical significance at the 1 percent level. 
             ** indicates statistical significance at the 5 percent level. 
               * indicates statistical significance at the 10 percent level. 
Table 1   Factors Associated with Cross-sectional Difference of Debt Ratios: Single-year  


