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Abstract 

In this study, we examine mainly the effect of stock liquidity and corporate governance on 

leverage policy in Australia. After controlling for the effects of firm-specific determinants, we 

find that stock liquidity and corporate governance quality (CGQ thereafter) reduce leverage 

significantly. Also, we document that high liquid firms in Australia dominate largely on 

determining the relation between CGQ and leverage, due to that CGQ is significantly strong 

in high liquid firms. Furthermore, our findings confirm prior research that firms with more 

liquid stocks are significantly less leveraged and CGQ has an inverse relation with high 

leverage firms.  
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1 Introduction 

Despite more than 50 years of empirical research since the work of Modigliani and Miller 

(1958), the debate on how managers make capital structure decisions remain as one of the 

most important issues in corporate finance literature (Bhatia, Ali, Balachandran, & Jurdi, 

2015). In a perfect capital market, these decisions—the choice between how much debt and 

how much equity managers use in financing firms’ investments—do not matter, as it can be 

adjusted to the desired capital structure by investors at no cost (Clayman, Fridson, & 

Troughton, 2012). But in the real world, there are market imperfections, which all can make 

capital structure relevant. Also, capital structure maximizes the value of the firms by 

minimizing the cost of capital through proper mixture of funding sources—internally 

generated funds, debt financing, and public equity offerings. Given the importance of capital 

structure in the real world, in this study, we are interested to examine mainly the effect of 

stock liquidity and corporate governance on leverage policy in Australia.  

Prior research examining the relation between stock liquidity and leverage has recently 

received attention as a potential determinant of leverage and remains largely unexplored in the 

global context (Udomsirikul, Jumreornvong, & Jiraporn, 2011). In particular, most of the 

prior research in Australia centres on market microstructure, such as stock returns (Beedles, 

Dodd, & Officer, 1988), commonality in liquidity (Fabre & Frino, 2004), role of closing call 

auctions on liquidity (Aitken, Comerton‐Forde, & Frino, 2005), and asset-pricing (Chan & 

Faff, 2003; Limkriangkrai, Durand, & Watson, 2008) with the exception of Mohamed and 

Seelanatha (2014). Only few documents the stock liquidity-leverage relation outside Australia 

(Lipson & Mortal, 2009; Udomsirikul et al., 2011). However, the above studies have some 

significant limitations that we specifically address in this study. 

Prior research investigating the relation between CGQ and leverage yield mixed findings and 

are based largely on the US data (Agha, 2013; Jiraporn & Gleason, 2007; Jiraporn, Kim, Kim, 

& Kitsabunnarat, 2012; Klock, Mansi, & Maxwell, 2005). In the Australian context, prior 

research narrowly focuses on the concepts of ownership structure, board structure, and capital 

structure (Brailsford, Oliver, & Pua, 2002; Yarram, 2013a, 2013b) using only individual 

variables of ownership and board structure. To date, there is no evidence in Australia that 

explores the impact of aggregate CGQ on leverage. 

Based on the above discussion, prior research examines the relation between stock liquidity-

leverage and CGQ and leverage separately. There is no research how the stock liquidity and 

CGQ jointly influence the leverage policy. By investigating the effect of stock liquidity and 
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CGQ on leverage policy in Australia, our study aims to provide empirical evidence to answer 

the following questions: Do governance quality in high liquid firms exhibit less leverage? Are 

firms with more liquid stocks less leveraged? What is the relation between CGQ and 

leverage? 

This study takes advantages of Australian listed firms because of the unique features of 

Australian listed firms and the unique institutional settings in Australia. For instance, listed 

firms in Australia enjoy more benefits from the tax relief or dividend imputation tax system. 

Under this system, corporate profits distributed as dividends are taxed just once at 

shareholder’s rate (Clayman et al., 2012). Contrasting, different tax systems are in place in the 

US and UK (the double taxation system and the modified dividend imputation system 

respectively). In the US, corporate profits are taxed at the corporate level and then taxed again 

at the shareholder level while corporate earnings are first at the corporate level in the UK. 

Further, listed firms in Australia have high level of ownership concentration (Khan, Mather, 

& Balachandran, 2014; Porta, Lopez‐de‐Silanes, & Shleifer, 1999) and less proxy voting by 

shareholders (Khan et al., 2014), in comparison with the US. Turning to the unique features of 

institutional settings, corporate governance systems (comply or explain) in Australia are 

markedly different from that of the US (Dignam & Galanis, 2004; Khan et al., 2014). The 

Australian trading mechanism (pure order-driven ) is different from that of the US market  

(quote-driven markets) primarily because of the absence of market makers and the fact that 

public limit orders provide liquidity to the market and establish the bid and ask prices (Chai, 

Faff, & Gharghori, 2010). 

Using a largely extended panel data set over the period 2001 to 2013, we find an inverse 

effect of stock liquidity and CGQ on leverage, indicating that firms with improved stock 

liquidity and high CGQ lead to less leverage. More importantly, we argue that highly liquid 

firms in Australia dominate largely on determining the relation between CGQ-leverage. We 

also find that stock liquidity affects leverage negatively, suggesting that firms with more stock 

liquid exhibit lower level of debt in their capital structure. We also find that statistically 

significantly negative relationship exists between CGQ and leverage, indicating that firms 

with high CGQ reduce leverage significantly. This relationship is stronger when we use 

market leverage. Our results are robust to the alternative proxies of stock liquidity, CGQ, and 

leverage. 

The findings of our study contribute to the current literature in a number of ways. First, we 

contribute to the literature in market microstructure, corporate governance, and leverage. To 

the best of our knowledge, this study provides the first robust evidence of the effect of stock 



4 
 

liquidity and CGQ on leverage in Australia. Prior studies document evidence of the relation 

between stock liquidity and leverage (Lipson & Mortal, 2009; Mohamed & Seelanatha, 2014; 

Udomsirikul et al., 2011), and between CGQ and leverage (Jiraporn & Gleason, 2007; 

Jiraporn et al., 2012) separately. But as a whole, we document new panel evidence that 

governance quality in high liquid firms dominate largely on the CGQ-leverage relation. 

Second, our study enriches the existing evidence in the literature related to stock liquidity and 

leverage. Prior studies mainly focus on the liquidity proxies constructed from low frequency 

data  (Mohamed & Seelanatha, 2014; Udomsirikul et al., 2011) and their findings, therefore, 

cannot be beneficial to the market participants and practitioners who require microstructure 

data on transactions and quotes (Ali, Liu, & Su, 2015). But we extend the above literature by 

incorporating proxies from high and low frequency data and generalize our results to the 

wider markets, which use both microstructure as well as daily data2. Udomsirikul et al. (2011) 

argue that stock liquidity has been hardly studied in corporate finance, relative to market 

microstructure. Our study, therefore, helps further bridge the gap between market 

microstructure and corporate finance. 

Third, we contribute to the literature in corporate governance and leverage by evidence that 

aggregate CGQ is relevant and a significant determinant of leverage in the context of 

Australia. Existing literature document mixed findings on the relation between CGQ and 

leverage and most studies use samples of US firms (Jiraporn & Gleason, 2007; Jiraporn et al., 

2012; Klock et al., 2005). But when listed firms in different trading mechanism and tax relief 

systems such as Australia are used, our study reveals that leverage can also be used to 

mitigate agency problems. 

Finally, we address the methodological limitations, associated with the prior Australian study 

(Mohamed & Seelanatha, 2014). The above study uses only 4, 913 firm-year observations and 

excludes small firms from the analysis. In contrast, we include more than twice the number of 

observations (9, 855 observations) using largely extended panel data set and extend our 

findings to all firms, regardless of firm size (large, medium, and small firms)3.  

                                                 
 

2 Microstructure data on transactions and quotes are required to calculate high frequency liquidity proxies 
whereas daily data on returns and volume are required for low frequency liquidity proxies (Ali et al., 2015). 
3 Because of Mohamed and Seelanatha (2014) ignore the small firms in their analysis, while they consist of a 
substantial proportion of all listed firms in the financial markets of Australia and most other jurisdictions 
(Christensen, Kent, Routledge, & Stewart, 2015). 
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The reminder of our study proceeds as follows. Section 2 discusses the relevant prior studies, 

theoretical background and research hypotheses. Section 3 describes the data and method we 

use in the study. Section 4 presents and discusses the empirical findings of our study, while 

Section 5 concludes. 

2 Literature review and hypothesis development 

2.1 Stock liquidity and leverage 

Stock liquidity has a prominent role in the literature of market microstructure (Udomsirikul et 

al., 2011). To date, few efforts have been made to bring corporate finance (capital structure 

decisions) and market micro structure (stock liquidity) together (Frieder & Martell, 2006). 

Microstructure literature argues that firms’ stock liquidity centres on transactions costs when 

evaluating equity investments (Amihud & Mendelson, 1986; Stoll & Whaley, 1983). In 

contradiction of these two studies, Butler, Grullon, and Weston (2005) prove that the stock 

market liquidity as an important determinant of the cost of raising external capital and 

document that firms with better market liquidity pay significantly lower investment banking 

fees. 

Given the relevance of stock liquidity with financing decisions, the existing empirical studies 

on firm’s stock liquidity and leverage receives less attention. In particular, few studies from 

the US investigate the impact of firms’ stock liquidity on leverage. For instance, Frieder and 

Martell (2006) find that higher liquidity is associated with lower leverage. Similarly, Lipson 

and Mortal (2009) document that higher stock liquidity would imply lower adverse selection 

of methods for financing new investments, and possibly more equity, with an inverse relation 

between the firms’ stock liquidity and leverage. However, the findings from these countries 

are not generalizable to other markets where capital markets are less sophisticated. In contrast 

to these two studies, Udomsirikul et al. (2011) explore the negative impact of liquidity on 

capital structure decisions, fusing microstructure and corporate finance together in the context 

of an emerging market, which represents Thailand Stock Exchange.  

On the other hand, the existing studies in Australia document evidence of liquidity on 

different aspects from the microstructure point of view; namely, stock returns (Beedles et al., 

1988); commonality in liquidity (Fabre & Frino, 2004); role of closing call auctions on 

liquidity (Aitken et al., 2005); asset-pricing (Chan & Faff, 2003; Limkriangkrai et al., 2008). 

An exemption is a study by Mohamed and Seelanatha (2014), addressing the negative 

relationship between equity liquidity and the capital structure of firms listed in Australia. 

However, the findings of this study are not generalizable to Australia. Because they ignore 



6 
 

small firms from the analysis even though they consist of a substantial proportion of all listed 

firms in the financial markets of Australia and most other jurisdictions (Christensen et al., 

2015). 

2.2 Corporate governance and leverage 

Prior studies investigating the nexus between aggregate CGQ and leverage largely employ the 

US market data (Agha, 2013; Jiraporn & Gleason, 2007; Jiraporn et al., 2012; Klock et al., 

2005). Even within similar institutional framework, empirical findings from the US are 

contradictory. For instance, Jiraporn et al. (2012) use corporate governance data from the 

Institutional Shareholder Services (ISS) during a short period from 2001 to 2004 and find 

corporate governance reduces leverage, suggesting that corporate governance and leverage are 

substitutes to each other in mitigating agency conflict. On the other hand, Agha (2013), 

Jiraporn and Gleason (2007), and Klock et al. (2005) document a positive relation between 

corporate governance and leverage, suggesting that corporate governance itself plays a role to 

resolve agency problems between managers and shareholders. 

Other than the US studies, the relationship between corporate governance and leverage has 

also been studied in the emerging markets. For instance, Black, Jang, and Kim (2006) explore 

the governance choices of firms in Korea and find that leverage is negative and significant 

only for large firms due to the major role of idiosyncratic choice in governance. Similarly, 

Haque, Arun, and Kirkpatrick (2011) document a negative relation between corporate 

governance and leverage in Bangladesh. They argue that better corporate governance reduces 

dependence on debt by enhancing firms’ ability easily to access equity financing. However, 

their finding is based on a short time-series, covering period from 2004 to 2005. 

Following the passage of the corporate governance reform in the Netherlands, Arping and 

Sautner (2010) claim that Dutch firms significantly reduce their leverage. However, their 

study do not incorporate CG index in driving leverage, instead they use few dummy variables. 

Besides the above studies, few studies in Australia document evidence on the relation 

between board structure, ownership structure, and capital structure. For example, Brailsford et 

al. (2002) examine the relation between ownership structure and leverage during 1989–1995. 

They report a positive relation between external block holders and leverage, and non-linear 

relation between managerial ownership and leverage. Similarly, Yarram (2013b) probe the 

relation between ownership and leverage during 2004 to 2010 and find ownership 

concentration has a significant positive influence on leverage whereas managerial ownership 

does not. Concerning the board structure-leverage relation, Yarram (2013b) does not find 
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significant effect from most of the board mechanisms (board skills, experience, and board 

meeting attendance) on leverage. In view of the above, their findings cannot be generalized to 

the wider economy, as they do not provide a comprehensive picture on the overall effect of 

CGQ on leverage, using a composite CG index4. 

2.3 Hypothesis development 

2.3.1 Stock liquidity and leverage 

A number of empirical studies demonstrate the role the cost of equity plays on the link 

between firms’ stock liquidity and leverage. The static trade-off theory of capital structure 

argues that an increased firms’ stock liquidity is one variable that would reduce the net cost of 

equity (Lipson & Mortal, 2009; Udomsirikul et al., 2011), leading to a limited reliance on 

debt financing over equity financing. The study by Amihud and Mendelson (1986) 

empirically finds evidence that enhanced firms’ stock liquidity lowers the cost of equity, 

leading to a lower use of debt in the capital structure (Amihud & Mendelson, 1986). 

Similarly, Butler et al. (2005) suggest that the cost of issuing equity is lower for a highly 

liquid stock. Taking the above arguments into account, we argue that more stock liquidity 

lowers the use of debt, resulting in a negative relation between firms’ stock liquidity and 

leverage.  

Alternatively, there is considerable evidence showing that illiquidity is associated with a 

higher cost of capital, as investors are willing to pay more for more liquid stocks (Frieder & 

Martell, 2006). For instance, previous research indicates that equity holders seek 

compensation by requiring a higher return for bearing costs of illiquidity (Brennan, Chordia, 

& Subrahmanyam, 1998; Brennan & Subrahmanyam, 1996). Similarly, Stoll and Whaley 

(1983) also claim that small stocks that are illiquid expect a higher rate of return due to higher 

transactions costs. Because equity holders expect a higher rate of return on equity investments 

for the transaction costs they bear (Lipson & Mortal, 2009). Thus, the equity financing 

becomes expensive due to a higher cost of equity relative to debt financing. In contrast to 

these studies, Amihud and Mendelson (1986) use transaction costs, like a tax to improve 

higher rate of return on equity investments, and thus, a higher cost of equity. On the basis of 

above discussion, we assume that less stock liquidity induces a greater reliance on debt 

financing over equity financing. 

                                                 
 

4 The self-constructed CG index represents 17 objective criteria of the Horwath report, including board quality, 
audit quality, nomination quality, and remuneration quality. 
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Besides the above theoretical interpretation, another view focuses on pecking order theory 

developed by Myers and Majluf (1984). According to this theory, managers tend to issue 

equity when the stock is overvalued and they are reluctant to issue equity if they believe the 

stock is undervalued (Clayman et al., 2012). These pecking order preferences—internal 

financing, debt financing, and equity financing, may be reflected in trading costs based on the 

asymmetric information (Lipson & Mortal, 2009). Because of the asymmetry between market 

participants is not equal to the asymmetry between managers and market. Hence, Lipson and 

Mortal (2009) assume possibly more equity as higher stock liquidity implies lower adverse 

selection of methods for financing new investments.  

All else equal, we posit the following hypothesis based on the above arguments: 

H1: Firms with more stock liquidity exhibit a lower level of leverage, ceteris paribus. 

2.3.2  Corporate governance and leverage 

Jensen and Meckling (1976) are the first in arguing that agency conflicts between managers 

and shareholders are related to capital structure decisions (Bhatia et al., 2015). To mitigate 

such conflicts, agency theory designs alternative governance mechanism that can be used as a 

self-governing tool (Agha, 2013; Jensen, 1986; Jensen & Meckling, 1976; Kochhar, 1996). 

For instance, firms can use debt as a disciplinary role to alleviate agency problems between 

managers and shareholders. The use of debt forces managers to make better investment 

decisions (Frieder & Martell, 2006). An increase in the use of debt financing motivates 

managers to utilize assets efficiently, as they are bound to repay interest payments.  Through 

such kind of value-enhancing activities, firms may establish a reputation for moderation in 

expropriating shareholders and eventually raise external funds on attractive terms (Jiraporn et 

al., 2012). In particular, the firms with weak corporate governance put emphasis more on the 

role the leverage play in controlling agency costs and exhibit the higher level of debt in their 

capital structure. 

Similar to the disciplinary role of leverage, firms install corporate governance mechanisms to 

mitigate agency costs (Jiraporn et al., 2012). They contend that both corporate governance 

and leverage play similar role and may substitute for each other. The need for strong 

governance mechanism arises from the recent cases of inappropriate accounting practices both 

in Australia and overseas (Davidson, Goodwin‐Stewart, & Kent, 2005). The strong 

governance mechanisms also reduce the need for reliance on debt financing (Drobetz, 

Schillhofer, & Zimmermann, 2004; Haque et al., 2011). Because of strong governance 

mechanisms provide monitoring of managers to protect shareholders (Christensen et al., 2015; 
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Shleifer & Vishny, 1997). According to Gompers et al. (2003), these improved corporate 

governance and strong shareholder rights reduce related agency costs and improve confidence 

of investors in firms’ future cash flow. As a result, the firms’ ability to gain access to equity 

financing improves, leading to a decrease in the firm’s dependence on debt financing 

(Drobetz et al., 2004; Haque et al., 2011). A number of empirical studies demonstrate a 

negative relation between corporate governance and leverage (Arping & Sautner, 2010; Black 

et al., 2006; Haque et al., 2011; Jensen, 1986; Jensen & Meckling, 1976; Jiraporn et al., 

2012). 

Given the autonomous role of corporate governance and leverage in resolving agency 

conflicts, we formulate the following hypothesis: 

H2: Corporate governance quality (CGQ) is inversely related to the firms with higher 

leverage. 

2.3.3 Stock liquidity, corporate governance, and leverage 

Better governed firms reduce the need for being dependent on debt financing since they 

improve the level of stock liquidity by disclosing quality information timely to the market. 

Greater disclosure has the potential to reduce information asymmetries between management 

and traders (M. Chang, D'Anna, Watson, & Wee, 2008; Welker, 1995). In particular, firms 

with better governance mechanisms become more cautious in their disclosure practices and 

can signal their quality by being more conservative relating to good news timeliness (Beekes, 

Brown, & Zhang, 2014)5. Because better governance mechanisms enforce more monitoring 

on managers, and therefore, prevent opportunistic managers from concealing and distorting 

information (Ali et al., 2015). As a result, they improve financial and operational 

transparency, which alleviate information asymmetries between insiders and outside 

investors, as well as among outside investors (Chung, Elder, & Kim, 2010). Glosten and 

Milgrom (1985) argue that traders face less adverse selection problems, when information 

asymmetry is less severe. As firms with better governance mechanisms disclose higher 

financial and operational transparency, they enhance firms’ stock liquidity. This enhanced 

firms’ stock liquidity lowers the cost of equity, leading to a lower use of debt in the capital 

structure (Amihud & Mendelson, 1986). As prior studies do not document evidence about the 

                                                 
 

5 In Australia, firms increase their disclosure frequency and demonstrate an improvement in the timeliness of 
bad news relative to good news, following the corporate governance reforms in 2003 (Beekes et al., 2014). 
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relation between CGQ, stock liquidity, and leverage, we assume that the relation between the 

CGQ and leverage is dependent on firms’ stock liquidity. 

H3: Quality of corporate governance in high liquidity firms reduces leverage significantly. 

3 Data and Methodology 

3.1 Sample 

The primary source of data constitutes of Australian firms, listed on ASX during the period 

from 2001 to 2013. To construct our sample, we use SIRCA database, which provides 

corporate governance data from 2001. We retrieve financial data perfected by the firms’ 

annual reports from Morningstar DatAnalysis Premium database. Stock liquidity data such as 

share price, and trading volume are also from the SIRCA database.  

Initially, we employ above databases to obtain a raw sample of 13, 500 firm-year 

observations. Following conventional practices (Y.-K. Chang, Chou, & Huang, 2014), we 

exclude 3, 321 firm-year observations from financial firms as they are subject to have unique 

financial characteristics and operating regulations.  We further exclude 324 firm-year 

observations with missing data. The final sample comprises 1, 207 non-financial firms and 9, 

855 firm-year observations. Finally, following literature (Dang, 2013; Faulkender & Petersen, 

2006), we winsorize all continuous variables at the 1st and 99th percentiles to mitigate 

potential effects of extreme values. Table 1 presents sample selection procedures in panel A 

and sample distribution by GICS sectors in panel B. 

INSERT TABLE 1 

As can be shown in the above table, the sample firms belong to nine Global Industrial 

Classification Standard (GICS) sectors—materials (33%), industrials (16%), health care (9%), 

telecommunications services (2%), consumer staples (4%), consumer discretionary (14%), 

information technology (7%), energy (13%), and utility (1%). 

3.2 Variable definition and measurement 

3.2.1 Dependent variable: leverage proxies 

Previous works adopt both book value as well as market value to estimate a firm’s leverage 

(Y.-K. Chang et al., 2014; Gaud, Jani, Hoesli, & Bender, 2005). In this study, we employ four 

alternative definitions of leverage on the basis of book and market values. 
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To be consistent with existing empirical work, we compute the ratio of total debt to book 

value of assets as a proxy for book leverage (BL) as shown below. Many researchers continue 

to employ this proxy as a measure of leverage in both the Australian (Cassar & Holmes, 2003; 

Khan et al., 2014) and the US settings (Agha, 2013; Jiraporn & Gleason, 2007; Jiraporn et al., 

2012; Strebulaev & Yang, 2013). Because of this proxy largely depends on existing assets in 

place rather than on growth opportunities (Agha, 2013; Graham & Harvey, 2001; Myers, 

1977).  

      
               

     
                                                                                                                         

 

Where       denotes the book leverage ratio of firm   in year  ,        is the amount of short-

term debt in current liabilities,        is the amount of long-term debt exceeding maturity of 

one year, and       is the book value of assets. 

  

Following  (Booth, Aivazian, Demirguc-Kunt, & Maksimovic, 2001) and (Cassar & Holmes, 

2003), we use the ratio of long-term debt to book value of assets (LDB) as an alternative 

measure of leverage for robustness check. Because long-term leverage is more fixed and 

arguably more deliberate, with greater contractual obligations and screening processes (Cassar 

& Holmes, 2003). 

 

       
        

       
                                                                                                                                       

 

Where        is the long-term book leverage ratio of firm   in year  , and other parameters are 

identical to those in equation (1). 

 

In addition to the above measures, we consider two different measures of leverage from 

market value; namely, market leverage (ML) and long-term debt to market value of assets 

(LDM). We define ML as the ratio of total debt to market value of assets where market value 

of assets is the sum of book value of short-term debt and long-term debt plus market value of 

equity, as in the previous studies of capital structure (Y.-K. Chang et al., 2014; Fan, Titman, 

& Twite, 2012; Jiraporn et al., 2012; Liao, Mukherjee, & Wang, 2015).  
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Where       denotes the market leverage ratio of firm   in year  ,        is the common 

shares outstanding multiplied by the price of the last trading day (Lipson & Mortal, 2009), 

and other parameters are identical to those used in equation (1).  

 

Prior literature uses long-term debt to market value of assets as another proxy for measuring 

leverage on the basis of market value,  (Bhatia et al., 2015; De Jong, Kabir, & Nguyen, 2008; 

Frank & Goyal, 2009). Following a cross-country study on sample of  42 countries, including 

Australia (De Jong et al., 2008), we also use LDM as another proxy representing market value 

of the firm. 

 

       
        

                         
                                                                                                

Where        denotes the long-term market leverage ratio of firm   in year  , and other 

parameters are identical to those used in equation (1) and (3). 

3.2.2 Independent variables 

3.2.2.1 Corporate governance proxies 

In this study, we construct a comprehensive measure of CG index following the Horwath 

report where composite ratings are provided based on six categories; namely, board structure, 

audit committee, nomination committee, remuneration committee, external auditor 

independence, and codes of conduct and other policy disclosures.  Unlike the previous studies 

on governance (Jiraporn & Gleason, 2007; Klock et al., 2005), which use the G-index 

developed by Gompers et al. (2003), our CG index entirely focuses on quality of internal 

structures and controls of  the firms, rather than on external measures of governance.  In 

Australia, internal CG mechanisms are recognised more important given that market for 

corporate control as a tool to discipline poorly performing managers is not high (Pham, 

Suchard, & Zein, 2011). 

Horwath report aims at the top 250 firms for the period from 2001 to 2008 with proprietary 

arrangement of their rating system (Ali et al., 2015), which limit the generalizability of the 

findings. Therefore, we take these issues into consideration and extend our CG dataset across 

both cross-sections (small, medium, and large firms) and time-series (2001–2013) on the 

objective categories, following Ali et al. (2015). As these categories consist of 17 criteria, we 

assign the value 1 if a firm meets the particular criteria and 0 otherwise. For example, if the 

majority of directors in a firm are independent, we assign 1, and otherwise 0. We, then, 



13 
 

aggregate these individual values to construct a composite CG index (range 0 to 17) where 0 

indicates the ―worst‖ governance and 17 indicates the ―best‖ governance. Each governance 

category is the aggregate of the respective individual criteria. 

3.2.2.2 Stock liquidity proxies  

Following prior studies on CG and stock liquidity  (Ali et al., 2015; Ali, Liu, & Su, 2016), we 

proxy stock liquidity in Australia encompassing three dimensions; namely, trading cost, price 

impact, and immediacy. Time-weighted quoted spread (QS) and Zero return measure (ZERO) 

capture trading cost while Amihud illiquidity estimate (AMIHUD) and liquidity ratio (LR)  

capture price impact of trade. To capture immediacy, we employ turnover-adjusted zero daily 

volumes (LM) and trading volume (TO). 

First, we define time-weighted quoted spread (QS) as daily ratio of time-weighted bid-ask 

spread divided by time-weighted mid-point spread averaged over a number of trading days in 

the financial year. We also measure QS similar to the measure of Aitken and Frino (1996) and 

M. Chang et al. (2008).  

                
 

   
 ∑

                 

                  

   

   

                                                                     

Where               6
   

 is the time-weighted bid ask spread of firm i on day d of year 

y,                7
   

 is the time-weighted mid-point price of firm i on day d of year y, 

    is the number of days with available data for firm i in year y. 

Second, we compute ZERO return measure (ZERO) as proportion of zero daily returns over a 

number of trading days in the financial year. Lesmond, Ogden, and Trzcinka (1999) document 

that the zero return measure is positively related with spread measures, which is consistent 

with the transaction cost effect on stock returns. 

        
     

     
                                                                                                                                            

                                                 
 

6                   
                                                            

                     
 

7                      
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Where        is the number of zero return days for firm i in year t, and       is the number of 

trading days for firm i in year t. 

Third, we compute Amihud’s illiquidity estimate (AMIHUD) as daily ratio of absolute stock 

return to trading volume in Australian dollars averaged over a number of trading days in the 

financial year.  

         
 

   

∑ |    |
   

   

       
                                                                                                               

Where      is the absolute stock return of firm i on day d of year y,         is the trading 

volume of firm i on day d of year y, and     is the number of days with available data for firm 

i in year y.  

Fourth, we measure liquidity ratio (LR) as the sum of daily trading volume divided by the 

sum of daily absolute stock return in a financial year. 

     
∑        

∑       
                                                                                                                                         

Where       and       are, respectively, the daily share traded and the daily absolute stock 

returns of firm i in year t. 

Fifth, we estimate turnover-adjusted zero daily volumes (LM), as captures multiple 

dimensions of liquidity. 

     [        
             ⁄

        
]   

   

     
                                                                                  

Where        is the number of zero daily trading volumes for firm i in year t,             is 

the stock turnover for firm i in year t obtained from sum of daily shares traded per year to the 

number of shares outstanding,        is the total number of trading days in year t, and the 

deflator is set to 480,000 as suggested in Liu (2006). Multiplication by the factor    

     
 

standardizes the number of trading days in a year as 252 and therefore, makes LM comparable 

over time. 

Finally, we measure trading volume (TO) as the sum of daily shares traded per year to the 

number of shares outstanding. 
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Where       is the total number of shares traded for firm   in an year  , and     is the number 

of outstanding shares for firm   in an year  . Volume data for each firm is collected on a daily 

basis, while outstanding shares data is collected on a yearly basis. 

3.2.3 Control variables 

The choice between a company’s debt and equity largely depends on firm-specific factors 

(Clayman et al., 2012), other than stock liquidity and corporate governance quality. We, 

therefore, include a number of control variables including year dummies. 

Following previous studies  (Mohamed & Seelanatha, 2014; Udomsirikul et al., 2011), we 

control for firm size (SIZE) as a proxy by the natural log of total assets. Udomsirikul et al. 

(2011) argue that the trade-off theory proposes a positive relation between firm size and 

leverage. When firms use more fixed assets (PPE), the collateral value of the assets provides 

more assurance to creditors that loans will be repaid (Smith, Chen, & Anderson, 2015). Thus, 

we employ tangibility (TANG), as the ratio of net property, plant, and equipment (PPE) to 

total assets. Similarly, we control for growth opportunities using the market to book ratio 

(MTB), as it is a significant determinant of leverage (Myers, 1977). Because firms with more 

investments should accumulate more debt over time (Frank & Goyal, 2009). Also, we define 

firm age (AGE) by the number of years since the firm's listing. From a trade-off theory 

perspective, firms with more maturity are likely to use more debt (Frank & Goyal, 2009).  

Contrasting to the above, we define a series of variables that exhibit negative empirical 

relation with leverage. For instance, we use profitability (ROA) as the ratio of earnings before 

interest and tax (EBIT) to total assets. Because greater profitability is expected to less use of 

debt (Smith et al., 2015). We also control for firm risk (RISK) as the standard deviation of the 

return on assets in a given year. Firms with more volatile cash flows face higher expected 

costs of financial distress and use less debt (Frank & Goyal, 2009). Similarly, Deesomsak, 

Paudyal, and Pescetto (2004) contend that firms use depreciation to reduce corporate tax, 

which reduces the potential tax benefit of debt. We, therefore, proxy non-debt tax shields 

(NDTS), using ratio of annual depreciation expense to total assets. The pecking order theory 

predicts that firms with higher liquidity will borrow less (Deesomsak et al., 2004). To define 

asset liquidity (ASSETLIQ), we use the ratio of current assets to current liabilities. The 

ownership structure of a firm can also affect leverage, as it has implications for agency 

relationships within the firm (Deesomsak et al., 2004). We, thus, employ the percentage of 

shares held by the top-20 shareholders to control for ownership concentration (TOP-20). 

Finally, we use the reciprocal of share price (LNPRICE) to capture the price effect. Firms 

tend to prefer equity over debt when share prices increase (Udomsirikul et al., 2011).  
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To capture possible variation over time, we include year effect (YR) in the model to capture 

possible variation overtime. 

Table 2 provides definitions of dependent, independent, and control variables employed in 

this study. 

INSERT TABLE 2 

3.3 Empirical models and methods 

In our analysis, we investigate three main issues concerning stock liquidity, CGQ, and 

leverage in the Australian context. First, we begin our analysis by running following panel 

regression to examine the relation between the relation between stock liquidity and leverage.  

                      
                      ∑   

  

   

 (                  )   

                                                                                                                                      
 

In the above model, the dependent variable is leverage. Consistent with prior research, we 

mainly examine two different proxies of leverage: book leverage (BL), and market leverage 

(ML). The independent variable is stock liquidity, which is measured using three different 

proxies: time-weighted quoted spread (QS), Amihud illiquidity estimate (AMIHUD), and 

turnover-adjusted zero daily volumes (LM). The index i denotes individual firms (i = 1, 

2,......., 1207),  t denotes time period (t = 2001, 2002,……., 2013),  α, j, γ are parameters, ui,t  

is the error term, and α0 is a constant. As discussed previously, we include a number of 

control variables; including year fixed effects (refer to Table 2 for definitions of variable). 

We next examine if corporate governance has an impact on leverage, with following panel 

data model. 

                                  ∑   

  

   

 (                  )     

                                                                                                                            
           

            

To measure CGQ, we use a composite CG index, which is the independent variable of the 

above model. In the above model, β0 is a constant, and β1 is the vector of coefficient. The 

definitions of leverage and control variables, other parameters (j, γ), indices, and the error 

term are identical to the definitions used in equation (11). 
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Finally, focusing on the impact effect of CGQ and stock liquidity, we further estimate a panel 

data model on leverage, as shown in equation (13). This regression enables us to examine the 

combined effect on firms’ leverage decision.  

                                                                     

 ∑   

  

   

 (                  )                 

                                                                                                                                       

              
In the above model, we mainly incorporate stock liquidity and CGQ as independent variables 

where    is a constant, and        are the vector of coefficients. The definitions of stock 

liquidity, CGQ, control variables, other parameters (j, γ), indices, and the error term are 

identical to those used in equation (11), and (12).  

4 Empirical Results 

4.1 Descriptive statistics 

Table 3 presents summary statistics for proxies of leverage, stock liquidity, corporate 

governance, and firm-specific determinants. The results show that the average book and 

market leverage is 36% and 27% respectively, which report significantly higher mean values 

to those in Mohamed and Seelanatha (2014). The mean value of QS is 0.05, which exhibits a 

lower variation compared to others such as AMIHUD and LM. Among the three proxies of 

stock liquidity, LM shows the largest standard deviation (SD=5.64). It is noteworthy that CG 

index is measured with the sample mean and standard deviation being 8.46 and 4.54. 

INSERT TABLE 3 

The ratio of market to book (MTB), measuring for firms’ growth opportunities is 2.48 on 

average. The earnings before interest and tax to total assets (ROA) average 0.09 negatively 

while mean value of current assets to current liabilities (ASSETLIQ) is 0.20. Firm size (SIZE) 

is 18.07 averagely, ranging from 16.54 to 19.43. Asset tangibility (TANG), firm risk (RISK), 

and firm age (AGE) average 0.22, 0.04, and 2.27 respectively. The ownership concentration 

averages 63.59, which indicates high level of ownership concentration among the twenty 

largest shareholders. Finally, both NDTS and logarithm of inverse share price (LNPRICE) 

report negative mean values. 
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4.2 Correlation matrix 

In Table 4, we report the correlation coefficients between proxies of leverage, stock liquidity, 

corporate governance, and firm-specific determinants. Table 4 shows that correlation between 

proxies of stock liquidity and leverage is positive. More importantly, among the three proxies 

of liquidity, AMIHUD is highly correlated with book leverage while LM is highly correlated 

with market leverage. The results for book leverage are smaller in magnitude to those in 

Lipson and Mortal (2009). CG index is positively correlated with leverage in both cases. 

INSERT TABLE 4 

Turning to firm-specific determinants, growth (MTB), profitability (ROA), firm size (SIZE), 

tangibility (TANG), ownership concentration (TOP-20), share price (LNPRICE), and firm age 

(AGE) are positively correlated both book and market leverage. On the contrary, asset 

liquidity (ASSETLIQ), non-debt tax shields (NDTS), and firm risk (RISK) have negative 

correlation with both book and market leverage. 

4.3 Stock liquidity-leverage relation (baseline results) 

We begin our empirical estimation to determine the stock liquidity-leverage relation using the 

FE regression model.  The independent variable is stock liquidity, which is measured using 

three principal stock liquidity proxies such as time-weighted quoted spread (QS), Amihud 

illiquidity estimate (AMIHUD), and turnover-adjusted zero daily volumes (LM). As shown in 

Table 5, the model 1 reports the regression results of equation (8), based on the first liquidity 

proxy (QS), while model 2 and model 3 reports the same based on other proxies such as 

AMIHUD, and LM respectively. 

INSERT TABLE 5 

We find from model 1, model 2, and model 3 that the coefficients of time-weighted quoted 

spread (QS), Amihud illiquidity estimate (AMIHUD), and turnover-adjusted zero daily 

volumes (LM) are positively and significantly related to leverage, regardless of whether book 

or market leverage is employed. In general, coefficients on trading cost, price impact, and 

immediacy measures (QS, AMIHUD, and LM) are inverse measures of stock liquidity 

(Lipson & Mortal, 2009). These positive signs indicate negative impact of stock liquidity on 

leverage, suggesting that more liquid firms choose a lower level of leverage, due to lower cost 

of trading. Also, the coefficients of QS, AMIHUD, and LM are similar for both book and 

market value measures of leverage, but are larger in magnitude for market value, which is in 

line with findings of Mohamed and Seelanatha (2014) and Lipson and Mortal (2009). In 
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contrast, the coefficient of Amihud illiquidity estimate (AMIHUD) is larger in magnitude for 

book value in Thailand (Udomsirikul et al., 2011).  

In Table 5, we also provide information about the firm-specific determinants of leverage 

along with year dummies. Most of these variables are statistically significant and consistent 

with prior studies. For instance, profitability (ROA), asset liquidity (ASSETLIQ), non-debt 

tax shields (NDTS), share price (LNPRICE), and firm risk (RISK) reveal negative relation 

with book and market leverage. The exception is firm risk (RISK), which is insignificant 

when book and market leverage is regressed against the turnover-adjusted zero daily volumes 

(LM) and the time-weighted quoted spread (QS) respectively. Contrasting to these, firm size 

(SIZE), tangibility (TANG), and firm age (AGE) are positively related to leverage, only when 

measured by book value. Finally, ownership concentration (TOP-20) does not play an active 

role in determining leverage. 

Overall, the above results support our hypothesis (H1) and indicate that firms with more 

liquid stocks exhibit a lower level of leverage. This evidence is consistent with the notion that 

liquid stocks reduce net cost of equity and therefore induces firms to adopt more equity, 

causing less debt in the capital structure (Udomsirikul et al., 2011). Also, we provide findings 

similar to those in Mohamed and Seelanatha (2014), Udomsirikul et al. (2011), and Lipson 

and Mortal (2009). 

4.4 Corporate governance-leverage relation (baseline results) 

To determine the corporate governance-leverage relation, we report the regression results of 

equation (9) in Table 6 where independent variable is corporate governance quality (CGQ). 

Column 1 of Table 6 reports the regression results for model 1 of book leverage (BL) while 

Column 2 reports the regression results for model 2 of market leverage (ML). 

The results show that CG index is negatively and statistically significantly related to leverage, 

regardless of whether book or market leverage is used. This result consistent with the view 

that firms with poor governance are significantly more leveraged (Jiraporn et al., 2012) and 

suggests that firms can adopt debt as an alternative mechanism to mitigate agency conflicts. 

More importantly, the significant level of such relation between CGQ and leverage improves 

further (10% to 1%), when leverage is measured by market value. Also, the model 2 has 

reasonable explanatory power, as the adjusted R2 for the CGQ-leverage relation is above 32 

%.  

INSERT TABLE 6 
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The results for the control variables are generally consistent with prior literature. Firms with 

more profitability (ROA), higher asset liquidity (ASSETLIQ), more use of depreciation 

(NDTS), higher volatility of earnings (LNPRICE), and greater risk (RISK) tend to hold less 

debt in their capital structure, indicating significant negative relation with leverage. In 

contrast, larger (SIZE) and mature firms (AGE) with more use of PPE (TANG) enjoy more 

debt in their capital structure. Turning to the firms with growth opportunities (MTB), the 

variable is positively and significantly related to book leverage. But the sign of the above 

variable becomes negative on market leverage and is inconsistent with the notion that firms 

with growth opportunities may use less debt to reduce the potential conflicts between 

shareholders and bondholders (Smith et al., 2015). Finally, ownership concentration (TOP-20) 

does not reveal any significant relation either with book or market leverage. 

Overall, our findings in Table 6 confirm that CGQ is inversely related to the firms with higher 

leverage, which is in line with our hypothesis (H2). 

4.5 Stock liquidity-corporate governance-leverage relation 

In the previous section, out study confirms the negative relationship that exists between stock 

liquidity and leverage and between CGQ and leverage separately. In this section, we attempt 

to determine stock liquidity-CGQ-leverage relation for a pooled sample on the one hand, and 

the CGQ-leverage relation for firms with high and low levels of stock liquidity on the other 

hand. 

4.5.1 Stock liquidity-CGQ-leverage relation (baseline results) 

We report the regression results of equation (10) in Table 7 where independent variable 

includes stock liquidity (QS, AMIHUD, and LM) and CGQ measured by CG index. As can 

been seen, book and market leverage is regressed against time-weighted quoted spread (QS), 

Amihud illiquidity estimate (AMIHUD), and turnover-adjusted zero daily volumes (LM) 

along with the control variables and is shown in model 1, model 2, and model 3 respectively. 

INSERT TABLE 7 

We find from the model 1, model 2, and model 3 that the estimated coefficients of time-

weighted quoted spread (QS), Amihud illiquidity estimate (AMIHUD), and turnover-adjusted 

zero daily volumes (LM) are positive and statistically significant at 1 per cent level of 

significance. This indicates that firms with improved stock liquidity reduce leverage 

significantly. Similarly, CGQ is negative and significant at 1 per cent level of significance in 

firms with market leverage and insignificantly negative in firms with book leverage. More 
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importantly, the results in columns 2, 4, and 6 (R2 = 34.2%, 33.0%, 34.9%, p <0.01) reports 

significantly higher the adjusted R-square that of the results in columns 1, 3, and 5 (R2 = 

12.7%, 11.1%, 12.7%, p >0.01). This indicates that our regression equation (10) is well-fitted 

into the model, representing market leverage than book leverage. 

The coefficients of firm-specific variables also provide significant insight. For instance, we 

find from the models that firms with more profitability (ROA), higher asset liquidity 

(ASSETLIQ), more use of depreciation (NDTS), and higher volatility of earnings (LNPRICE) 

are less leveraged. In contrast, we document that firms with growth opportunities (MTB), 

larger in size (SIZE), more PPE (TANG), and greater maturity (AGE) are high leveraged. 

Besides the above, we notice that though riskier firms (RISK) is less leveraged, they are not 

always significant (refer to columns 2 and 5 in Table 7). Finally, we do not find any active 

role played by ownership concentration (TOP-20) in determining stock liquidity-CGQ-

leverage relation. 

Overall, our findings in Table 7 indicate that firms with improved stock liquidity and higher 

CGQ reduce leverage significantly. 

4.5.2 CGQ-leverage relation in firms with high and low stock liquidity (baseline results) 

To examine whether the impact that CGQ has on leverage differs between firms with high and 

low levels of stock liquidity, we split our firms into sub-samples: firms with high level of 

stock liquidity versus firms with low level of stock liquidity, based on whether the firms’ 

stock liquidity position is above or below the median. We report the regression results of 

equation (10) in Table 8 and columns 1–4, 4–8, and 8–2 indicate the results derived from the 

proxies of stock liquidity (QS, AMIHUD, and LM) respectively. 

INSERT TABLE 8 

It is useful to show the importance of high and low levels of stock liquidity along with CGQ 

in determining leverage. In the previous section, the regression of market leverage has the 

adjusted R2 of 34.2%, 33.0%, and 34.9%, which is explained by stock liquidity and CGQ 

along with the control variables. In contrast, we find from the regression results in Table 8 

that the adjusted R2 is substantially increased to 45.2%, 40.3%, and 39.7%, when the marker 

leverage is regressed for highly liquid firms. This indicates the importance of stock liquidity 

position in the firms. 

Our results show that statistically significantly negative relationship between CGQ and 

leverage (either BL or ML) exists in high liquid firms (significant in five of the six cases). 
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This result is not found in low liquid firms, even though the CGQ-leverage relation is 

negative.  

Turning to control variables, leverage in high liquid firms is negatively and significantly 

related to profitability (ROA), asset liquidity (ASSETLIQ), non-debt tax shields (NDTS), and 

share price (LNPRICE) while it is positively and significantly related to tangibility (TANG) 

and firm size (SIZE). The low liquid firms also report qualitatively similar relationship as 

reported by high liquid firms with few exceptions. Besides the above, leverage is positively 

related to growth opportunities (MTB) and firm age (AGE) with few exceptions (negative in 

four and one of the 12 cases respectively). Similarly, leverage is negatively related to firm risk 

(RISK) with few exceptions (positive in three of the 12 cases). 

The relation between ownership concentration (TOP-20) and leverage provides an interesting 

contrast between firms with high and low levels of liquidity. For example, it is negatively 

related to leverage in high liquid firms (p < 0.01) and positively related in low liquid firms 

(significant in four of the six cases). 

Overall, our results suggest that the relationship between CGQ and leverage is significantly 

stronger and strengthened in high liquid firms.  

4.6 Robustness tests  

4.6.1 The effect of stock liquidity on leverage 

To provide further support for our results, we run new regression to investigate the effect of 

stock liquidity on leverage. Table 9 reports the regression results of FE estimation of equation 

(8) using ZERO, LR, and TO as alternative proxies of stock liquidity (Panel A) and LDB and 

LDM as alternative proxies of leverage (Panel B). 

INSERT TABLE 9 

As shown in the table, we replace QS, AMIHUD, and LM with the Zero return measure 

(ZERO), liquidity ratio (LR), and stock turnover (TO) respectively. We find that the baseline 

results are robust to the use of alternative measures of stock liquidity with few exceptions. 

Similarly, we use long-term book leverage (LDB) and long-term market leverage (LDM) to 

confirm our main results by replacing book and market leverage. Our results in Table 9 (Panel 

B) show that the coefficients of main proxies of stock liquidity (QS, AMIHUND, and LM) are 

the same as the main results.  
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We conclude that the results from alternative proxies of stock liquidity and leverage are 

qualitatively similar to those reported in the main analysis. 

4.6.2 The effect of CGQ on leverage 

The empirical evidence so far so far demonstrates an inverse and significant relation between 

CGQ and leverage. To conduct robustness, we use board quality index (BQI), audit quality 

index (AQI), nomination quality index (NQI), and remuneration quality index (RQI) as 

alternative governance proxies (Panel A of Table 10) and long-term book leverage (LDB) and 

long-term market leverage (LDM) as alternative leverage proxies (Panel B of Table 10). 

INSERT TABLE 10 

As can be seen in panel A, all alternative governance proxies (BQI, AQI, NOQ, and RQI) are 

negatively and significantly related to leverage (significant in seven of the eight cases). 

Similarly, we find from panel B that statistically significantly negative relationship exists 

between CGQ and long-term market leverage (LDM). But no significant relationship is 

observed with long-term book leverage (LDB). 

Overall, our main results are not sensitive to the alternative proxies of CGQ and leverage and 

suggest an inverse relationship between CGQ and leverage. 

5 Conclusion 

In this paper, we empirically analyse the relation (1) between stock liquidity, corporate 

governance, and leverage; (2) between stock liquidity and leverage; and (3) between corporate 

governance and leverage. This study takes advantages of Australian listed firms from that of 

the US firms. Because of the unique features of Australian listed firms’ capital structure (due 

to tax relief system or dividend imputation tax system) and ownership structure (high level of 

ownership concentration), in addition to the unique institutional settings in Australia (pure-

order driven trading mechanism, corporate governance system—comply or explain). 

Using a largely extended panel data set over the period 2001 to 2013, we find an inverse 

effect of stock liquidity and CGQ on leverage, indicating that firms with improved stock 

liquidity and high CGQ lead to less leverage. More importantly, we argue that highly liquid 

firms in Australia dominate largely on determining the relation between CGQ-leverage. In a 

supportive manner, we provide the first empirical evidence that CGQ in highly liquid firms is 

strong and lessens the use of debt significantly. Second, we find that stock liquidity affects 

leverage negatively, suggesting that firms with more stock liquid exhibit lower level of debt in 

their capital structure. Our result is consistent with other studies in the US (Lipson & Mortal, 
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2009), Australia (Mohamed & Seelanatha, 2014), and Thailand (Udomsirikul et al., 2011). 

Third, we find that statistically significantly negative relationship exists between CGQ and 

leverage, indicating that firms with high CGQ reduce leverage significantly. This relationship 

is stronger when we use market leverage. Our results are robust to the alternative proxies of 

stock liquidity, CGQ, and leverage. 
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Table 1. Sample description 

The following table presents sample selection procedures in panel A and sample distribution by GICS sectors in panel 
B. 

Panel A. Sample selection   Observations 
No. of firm-year observations   13500 
Less:     
Firm-year observations from financial sector   3321 
Firm year observations with missing data   324 
Total   9855 
   
Panel B. Sample distribution by GICS sectors 
GICS sector Frequency Observations 
Materials 33% 3273 
Industrials 16% 1606 
Health care 9% 866 
Telecommunication services 2% 183 
Consumer staples 4% 424 
Consumer discretionary 14% 1400 
Information technology 7% 735 
Energy 13% 1259 
Utility 1% 109 
Total 100% 9855 
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Table 2. Variables, notations, and definitions 

Variable Notation Definition 
Proxies for leverage 

Book leverage BL [(Short-term debt + long-term debt)/ book value 
of assets] 

Market leverage ML [(Short-term debt + long-term debt)]/ [(short-
term debt + long-term debt + market value of 
equity)] 

Long-term book leverage LDB Long-term debt/book value of assets 
Long-term market leverage LDM [Long-term debt/ (short-term debt + long-term 

debt + market value of equity)] 
   
Proxies for corporate governance  

Corporate governance index CGQ Self-constructed CG index based on 17 objective 
criteria of the Horwath report 

Board quality index BQI Board quality is a self-constructed board quality 
index based on respective criteria, which ranges 
from 0 to 3  

Audit quality index AQI Audit quality is a self-constructed audit quality 
index based on respective criteria, which ranges 
from 0 to 6  

Nomination quality index NQI Nomination quality is a self-constructed 
governance category based on respective criteria, 
which ranges from 0 to 4  

Remuneration quality index  
 

RQI  

   
Proxies for stock liquidity   

Time-weighted quoted spread QS Daily ratio of time-weighted bid-ask spread 
divided by time-weighted mid-point spread 
averaged over a number of trading days in the 
financial year  

Zero return measure ZERO Proportion of zero daily returns over a number of 
trading days in the financial year  

Amihud illiquidity estimate  
 

AMIHUD Daily ratio of absolute stock return to trading 
volume in Australian dollars averaged over a 
number of trading days in the financial year 

Liquidity  ratio LR Sum of daily trading volume to the sum of 
absolute stock return in a financial year 

Turnover-adjusted zero daily 
volumes 

LM Turnover-adjusted zero daily volumes  
 

Trading volume  TO Sum of daily shares traded per year to the 
number of shares outstanding  

   
Proxies for control variables   

Firm size SIZE Natural log of total assets 
Tangibility TANG Net property, plant, and equipment to total assets 
Growth opportunities MTB Market value to book value 
Firm age AGE Number of years since the firm's listing 
Profitability ROA Earnings before interest and tax to total assets 
Firm risk RISK Standard deviation of the return  
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Non-debt tax shields NDTS Annual depreciation expense to total assets 
Asset liquidity ASSETLIQ Current assets to current liabilities 
Ownership concentration TOP-20 Percentage of shares held by the top-20 

shareholders 
Share price LNPRICE Natural log of inverse stock price 
Year effect YR Thirteen individual dummy variables which 

equals either ―1‖ or ―0‖ for each year from 2001 
to 2013 with 2001 being the excluded year 

 

Table 3. Descriptive statistics 

The following table presents mean, standard deviation (STD), 25% percentile (P25), 50% percentile (P50), and 75% 
percentile (P75). The definition of variables is provided in Table 2. 

Variable Mean STD P25 P50 P75 
Leverage      

BL 0.36 0.24 0.13 0.35 0.54 
ML 0.27 0.23 0.06 0.22 0.43 
      
Stock liquidity      

QS 0.05 0.06 0.01 0.03 0.07 
LN(AMIHUD) -14.03 2.83 -15.83 -13.50 -11.92 
LM 4.08 5.64 0.20 0.98 6.18 
      
Corporate governance      

CG Index 8.46 4.54 5.00 9.00 12.00 
      
Firm-specific determinants      

MTB 2.48 2.29 0.90 1.68 3.14 
ROA -0.09 0.27 -0.15 0.01 0.08 
ASSETLIQ 0.20 0.22 0.04 0.11 0.30 
SIZE 18.07 2.18 16.54 17.89 19.43 
TANG 0.22 0.23 0.03 0.13 0.38 
TOP-20 63.59 20.49 50.45 65.77 79.20 
NDTS -0.02 0.02 -0.03 -0.02 0.00 
LN(PRINCE) -0.77 1.89 -2.12 -0.78 0.67 
RISK 0.04 0.02 0.02 0.04 0.05 
AGE 2.27 0.92 1.71 2.41 2.97 
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Table 4. Correlation matrix 

The following table reports correlation coefficients for proxies of leverage (BL and ML), liquidity (QS, LNAMIHUD, and LM), corporate governance (CG Index), and firm-specific 
determinants (MTB, ROA, ASSETLIQ, SIZE, TANG, TOP-20, NDTS, LNPRICE, RISK, and AGE). The definition of variables is provided in Table 2. 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 
(1) BL  1.00                               
(2) ML  0.77 1.00                             
(3) QS  0.03 0.08 1.00                           
(4) LN(AMIHUD)  0.19 0.06 0.58 1.00                         
(5) LM  0.04 0.16 0.86 0.45 1.00                       
(6) CG Index  0.28 0.24 -0.45 -0.52 -0.36 1.00                     
(7) MTB  0.03 -0.41 -0.13 -0.10 -0.17 -0.04 1.00                   
(8) ROA  0.17 0.23 -0.31 -0.39 -0.11 0.32 -0.20 1.00                 
(9) ASSETLIQ  -0.42 -0.49 0.09 0.21 -0.01 -0.21 0.30 -0.38 1.00               
(10) SIZE  0.34 0.36 -0.59 -0.76 -0.43 0.62 -0.15 0.57 -0.42 1.00             
(11) TANG  0.31 0.29 -0.18 -0.30 -0.06 0.23 -0.09 0.23 -0.36 0.40 1.00           
(12) TOP-20  0.17 0.16 0.13 -0.07 0.27 0.12 -0.02 0.22 -0.13 0.18 0.11 1.00         
(13) NDTS  -0.39 -0.31 0.02 0.12 -0.04 -0.20 0.02 -0.05 0.20 -0.17 -0.46 -0.12 1.00       
(14) LN(PRINCE)  0.23 0.04 -0.57 -0.70 -0.33 0.50 0.21 0.52 -0.20 0.73 0.29 0.23 -0.13 1.00     
(15) RISK  -0.29 -0.24 0.24 0.53 -0.08 -0.37 0.07 -0.52 0.29 -0.53 -0.29 -0.29 0.16 -0.63 1.00   
(16) AGE  0.03 0.08 0.06 -0.07 0.09 0.01 -0.11 0.03 -0.14 0.10 0.09 -0.04 -0.04 -0.02 -0.06 1.00 
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Table 5. Stock liquidity and leverage 
 
The following table reports the results of FE estimation of equation (11) on the impact of stock liquidity on leverage. The 
independent variable is stock liquidity, measured by QS, AMIHUD, and LM.  The dependent variable is leverage, which 
is defined as the ratio of total debt to book value of assets (BL) and market value of assets (ML). The definition of 
variables is provided in Table 2. t statistics are given in parentheses. *, **, *** represent significant at the10%, 5%, and 
1% levels respectively. 

  
Model 1 
(QS) 

Model 2 
(AMIHUD) 

Model 3 
(LM) 

  BL ML BL ML BL ML 
QS 0.655*** 0.676***         
  (7.31) (9.04)         
LN(AMIHUD)     0.006*** 0.011***     
      (3.61) (7.08)     
LM         0.007*** 0.009*** 
          (7.58) (10.67) 
MTB 0.023*** -0.005*** 0.023*** -0.005*** 0.023*** -0.004*** 
  (11.02) (-3.70) (10.56) (-3.58) (11.10) (-3.16) 
ROA -0.105*** -0.066*** -0.101*** -0.065*** -0.107*** -0.069*** 
  (-7.70) (-6.12) (-7.17) (-5.69) (-7.80) (-6.44) 
ASSETLIQ -0.165*** -0.114*** -0.169*** -0.116*** -0.164*** -0.112*** 
  (-9.63) (-8.68) (-9.60) (-8.42) (-9.57) (-8.54) 
SIZE 0.035*** 0.073*** 0.027*** 0.069*** 0.035*** 0.076*** 
  (5.41) (16.25) (4.01) (13.92) (5.57) (16.77) 
TANG 0.176*** 0.079*** 0.175*** 0.080*** 0.173*** 0.076*** 
  (8.10) (4.84) (8.06) (4.92) (7.96) (4.64) 
TOP-20 -0.000 -0.000 0.000 0.000 -0.000 -0.000** 
  (-0.93) (-1.45) (0.45) (0.01) (-1.21) (-2.25) 
NDTS -1.417*** -1.026*** -1.432*** -1.062*** -1.438*** -1.053*** 
  (-8.84) (-8.22) (-8.93) (-8.48) (-8.95) (-8.42) 
LNPRICE -0.033*** -0.072*** -0.037*** -0.074*** -0.035*** -0.073*** 
  (-7.54) (-18.51) (-8.41) (-19.27) (-7.93) (-19.20) 
RISK -0.486*** -0.024 -0.834*** -0.521*** -0.061 0.503*** 
  (-2.73) (-0.16) (-4.48) (-3.22) (-0.34) (3.30) 
AGE 0.028*** 0.014* 0.029*** 0.015** 0.026*** 0.011 
  (3.29) (1.86) (3.43) (2.00) (3.10) (1.58) 
Constant -0.448*** -1.130*** -0.198* -0.867*** -0.469*** -1.193*** 
  (-3.90) (-13.99) (-1.80) (-10.35) (-4.11) (-14.71) 
Year effect (YR) Yes Yes Yes Yes Yes Yes 
Observations 9855 9855 9855 9855 9855 9855 
Adj. R2 0.233 0.422 0.219 0.411 0.233 0.428 
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Table 6. Corporate governance and leverage 
  
The following table reports the results of FE estimation of equation (12) on the impact of corporate governance on 
leverage. The independent variable is CGQ, which is defined as the CG index following Horwath CG report. The 
dependent variable is leverage, which is defined as the ratio of total debt to book value of assets (BL) and market value of 
assets (ML). The definition of variables is provided in Table 2. t statistics are given in parentheses. *, **, *** represent 
significant at the10%, 5%, and 1% levels respectively. 
  Model 1 Model 2 
  BL ML 
CG index -0.0018* -0.034*** 
  (-1.71) (-3.97) 
MTB 0.022*** -0.006*** 
  (23.65) (-7.54) 
ROA -0.097*** -0.059*** 
  (-11.46) (-8.37) 
ASSETLIQ -0.171*** -0.119*** 
  (-17.33) (-14.52) 
SIZE 0.023*** 0.062*** 
  (9.66) (31.43) 
TANG 0.174*** 0.079*** 
  (14.57) (7.93) 
TOP-20 0.000 0.000 
  (1.50) (1.64) 
NDTS -1.417*** -1.039*** 
  (-14.56) (-12.83) 
LN(PRICE) -0.039*** -0.078*** 
  (-17.94) (-42.89) 
RISK -0.638*** -0.185* 
  (-4.79) (-1.67) 
AGE 0.029*** 0.015*** 
  (5.60) (3.48) 
Constant -0.218*** -0.904*** 
  (-4.99) (-24.89) 
Year effect (YR) Yes Yes 
Observations 9855 9855 
Adj. R2 0.109 0.321 
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Table 7. Stock liquidity, corporate governance, and leverage 
 
The following table reports the results of FE estimation of equation (13) on the impact of stock liquidity and corporate 
governance on leverage. The independent variables include stock liquidity (QS, AMIHUD, and LM) and CGQ 
measured by CG index following Horwath CG report. The dependent variable is leverage, which is defined as the 
ratio of total debt to book value of assets (BL) and market value of assets (ML). The definition of variables is 
provided in Table 2. t statistics are given in parentheses. *, **, *** represent significant at the10%, 5%, and 1% levels 
respectively. 

  
Model 1 
(QS) 

Model 2 
(AMIHUD) 

Model 3 
(LM) 

 BL ML BL ML BL ML 
QS 0.652*** 0.669***         
  (13.59) (16.87)         
LN(AMIHUD)     0.006*** 0.010***     
      (5.23) (10.80)     
LM         0.007*** 0.009*** 
          (13.41) (19.27) 
CG index -0.001 -0.002*** -0.001 -0.002*** -0.001 -0.001*** 
  (-1.02) (-3.17) (-1.28) (-3.12) (-0.93) (-2.91) 
MTB 0.023*** -0.005*** 0.023*** -0.005*** 0.023*** -0.004*** 
  (24.87) (-6.35) (24.12) (-6.36) (25.25) (-5.50) 
ROA -0.106*** -0.068*** -0.101*** -0.066*** -0.107*** -0.071*** 
  (-12.61) (-9.80) (-11.94) (-9.44) (-12.73) (-10.23) 
ASSETLIQ -0.165*** -0.113*** -0.168*** -0.114*** -0.164*** -0.110*** 
  (-16.86) (-13.96) (-17.04) (-13.99) (-16.72) (-13.72) 
SIZE 0.035*** 0.075*** 0.028*** 0.070*** 0.036*** 0.078*** 
  (13.95) (35.85) (10.89) (33.42) (14.09) (36.99) 
TANG 0.176*** 0.081*** 0.176*** 0.082*** 0.173*** 0.078*** 
  (14.91) (8.28) (14.75) (8.30) (14.64) (7.98) 
TOP-20 -0.000 -0.000* 0.000 0.000 -0.000* -0.000*** 
  (-1.37) (-1.91) (0.74) (0.10) (-1.79) (-3.05) 
NDTS -1.426*** -1.048*** -1.443*** -1.083*** -1.446*** -1.073*** 
  (-14.81) (-13.16) (-14.83) (-13.46) (-15.01) (-13.54) 
LN(PRICE) -0.033*** -0.072*** -0.037*** -0.074*** -0.035*** -0.073*** 
  (-15.09) (-39.41) (-16.67) (-40.41) (-16.09) (-40.72) 
RISK -0.488*** -0.032 -0.833*** -0.518*** -0.066 0.491*** 
  (-3.69) (-0.29) (-6.03) (-4.54) (-0.47) (4.31) 
AGE 0.028*** 0.014*** 0.029*** 0.015*** 0.026*** 0.012*** 
  (5.43) (3.25) (5.58) (3.44) (5.09) (2.74) 
Constant -0.454*** -1.147*** -0.207*** -0.886*** -0.475*** -1.208*** 
  (-9.75) (-29.76) (-4.75) (-24.53) (-10.04) (-31.04) 
Year effect (YR) Yes Yes Yes Yes Yes Yes 
Observations 9855 9855 9855 9855 9855 9855 
Adj. R2 0.127 0.342 0.111 0.330 0.127 0.349 
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Table 8. Impact of CGQ on leverage in firms with high and low levels of stock liquidity 
 
The following table reports the results of FE estimation of equation (13) on the impact of CGQ on leverage in firms with high and low levels of stock liquidity, based on whether the firms’ stock 
liquidity position is above or below the median. The independent variable is CGQ measured by CG index following Horwath CG report. The dependent variable is leverage, which is defined as the 
ratio of total debt to book value of assets (BL) and market value of assets (ML). The definition of variables is provided in Table 2. t statistics are given in parentheses. *, **, *** represent significant 
at the10%, 5%, and 1% levels respectively. 

 QS AMIHUD LM 
  HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW HIGH LOW 
  BL BL ML ML BL BL ML ML BL BL ML ML 
CG index -0.002** -0.001 -0.002*** -0.002 -0.003*** 0.001 -0.002*** -0.002 -0.001 0.001 -0.002*** -0.001 
  (-2.33) (-0.60) (-3.45) (-1.25) (-3.77) (0.60) (-3.36) (-1.23) (-1.53) (0.62) (-2.67) (-1.09) 
MTB 0.033*** 0.018*** 0.000 -0.007*** 0.030*** 0.019*** -0.001 -0.006*** 0.030*** 0.017*** 0.001 -0.008*** 
  (25.18) (12.61) (0.30) (-3.78) (22.84) (13.93) (-0.67) (-3.42) (23.48) (11.97) (0.77) (-4.19) 
ROA -0.096*** -0.081*** -0.110*** -0.039*** -0.083*** -0.082*** -0.081*** -0.048*** -0.119*** -0.091*** -0.100*** -0.047*** 
  (-6.88) (-6.80) (-9.36) (-2.91) (-5.95) (-6.80) (-6.76) (-3.55) (-9.74) (-7.36) (-9.79) (-3.14) 
ASSETLIQ -0.148*** -0.177*** -0.080*** -0.137*** -0.162*** -0.173*** -0.098*** -0.127*** -0.150*** -0.186*** -0.083*** -0.137*** 
  (-10.42) (-12.27) (-6.73) (-7.27) (-10.84) (-12.08) (-7.69) (-7.00) (-10.90) (-12.74) (-7.22) (-7.39) 
SIEZ 0.073*** 0.001 0.093*** 0.052*** 0.073*** 0.003 0.091*** 0.056*** 0.066*** 0.004 0.094*** 0.058*** 
  (19.99) (0.35) (30.29) (8.33) (19.49) (0.79) (28.38) (8.98) (18.18) (1.04) (30.81) (8.75) 
TANG 0.160*** 0.139*** 0.059*** 0.081*** 0.154*** 0.137*** 0.050*** 0.082*** 0.175*** 0.145*** 0.072*** 0.082*** 
  (10.60) (7.15) (4.65) (3.26) (10.32) (6.78) (3.94) (3.13) (11.85) (7.05) (5.79) (3.02) 
TOP-20 -0.001*** 0.001*** -0.000*** 0.000** -0.001*** 0.001*** -0.000*** 0.000** -0.000*** 0.000 -0.000*** 0.000 
  (-4.04) (2.82) (-4.00) (2.28) (-3.67) (2.88) (-3.82) (2.16) (-3.03) (1.11) (-3.00) (1.19) 
NDTS -0.779*** -1.821*** -0.520*** -1.307*** -0.780*** -1.745*** -0.490*** -1.284*** -1.170*** -1.741*** -0.785*** -1.317*** 
  (-6.33) (-11.95) (-5.02) (-7.06) (-6.18) (-11.32) (-4.53) (-7.00) (-9.32) (-11.19) (-7.49) (-6.57) 
LN(PRICE) -0.060*** -0.027*** -0.103*** -0.062*** -0.059*** -0.029*** -0.102*** -0.065*** -0.051*** -0.030*** -0.091*** -0.071*** 
  (-19.39) (-8.00) (-39.58) (-12.17) (-19.06) (-8.66) (-38.14) (-12.91) (-16.80) (-9.10) (-36.12) (-12.93) 
RISK -0.623*** -0.651*** 0.276* -0.653*** -0.926*** -0.768*** -0.058 -0.517** -0.582*** -0.679*** 0.260 -0.485** 
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  (-3.19) (-3.30) (1.68) (-2.94) (-4.61) (-3.84) (-0.33) (-2.34) (-2.87) (-3.55) (1.54) (-2.27) 
AGE 0.009 0.037*** 0.001 0.018 0.008 0.029*** -0.001 0.016 0.009 0.040*** 0.001 0.023** 
  (1.41) (3.98) (0.15) (1.46) (1.28) (3.27) (-0.10) (1.36) (1.35) (4.67) (0.22) (1.98) 
Constant -1.036*** 0.092 -1.423*** -0.727*** -1.023*** 0.081 -1.362*** -0.796*** -0.972*** 0.088 -1.501*** -0.802*** 
  (-15.08) (1.37) (-24.59) (-6.53) (-14.66) (1.20) (-22.76) (-7.19) (-14.14) (1.29) (-26.18) (-6.86) 
Year effect  Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 4929 4926 4929 4926 4933 4922 4933 4922 4947 4908 4947 4908 
Adj. R2 0.121 0.025 0.452 0.314 0.094 0.011 0.403 0.325 0.129 0.015 0.397 0.355 



36 
 

Table 9. Stock liquidity and leverage (Alternative proxies) 
 
Panel A of the following table reports the results of FE estimation of equation (11) using ZERO, LR, and TO as alternative 
proxies of stock liquidity. Panel B reports the results of the above equation using LDB and LDM as alternative proxies of 
leverage. The definition of variables is provided in Table 2. The coefficients of control variables are not reported in the interest 
of brevity. t statistics are given in parentheses. *, **, *** represent significant at the10%, 5%, and 1% levels respectively. 
Panel A. Alternative proxies of stock liquidity 
  Model 1 Model 2 Model 3 
  BL ML BL ML BL ML 
ZERO 0.146*** 0.171***         
  (-7.61) (-10.44)         
LN(LR)     -0.023*** -0.036***     
      (-7.49) (-13.66)     
TO         -0.013* 0.006 
          (-1.91) (-1.16) 
Intercept -0.505*** -1.231*** -0.379*** -1.149*** -0.214* -0.876*** 
  (-4.14) (-14.30) (-3.23) (-13.57) (-1.95) (-10.54) 
Control variables Yes Yes Yes Yes Yes Yes 
Year effect (YR) Yes Yes Yes Yes Yes Yes 
Observations 9855 9855 9855 9855 9855 9855 
Adj. R2 0.231 0.423 0.23 0.438 0.217 0.403 
       
Panel B. Alternative proxies of leverage 
  Model 1 Model 2 Model 3 
  LDB LDM LDB LDM LDB LDM 
QS 0.152*** 0.108**         
  (-2.83) (-2.47)         
LN(AMIHUD)     0.002* 0.003***     
      (-1.81) (-3.62)     
LM         0.002*** 0.002*** 
          (-3.18) (-3.89) 
Intercept -0.281*** -0.484*** -0.230*** -0.448*** -0.295*** -0.509*** 
  (-3.86) (-8.97) (-3.26) (-8.30) (-3.99) (-9.37) 
Control variables Yes Yes Yes Yes Yes Yes 
Year effect (YR) Yes Yes Yes Yes Yes Yes 
Observations 8213 8213 8213 8213 8213 8213 
Adj. R2 0.095 0.196 0.094 0.197 0.096 0.198 
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Table 10. Corporate governance and leverage (Alternative proxies) 
 
Panel A of the following table reports the results of FE estimation of equation (12) using BQI, AQI, NQI, and RQI as alternative proxies of CGQ. Panel B reports the results of the 
above equation using LDB and LDM as alternative proxies of leverage. The definition of variables is provided in Table 2. The coefficients of control variables are not reported in the 
interest of brevity. t statistics are given in parentheses. *, **, *** represent significant at the10%, 5%, and 1% levels respectively. 

  Panel A Panel B 
  BL ML BL ML BL ML BL ML LDB LDM 
BQI -0.008*** -0.007***                 
  (-2.98) (-3.07)                 
AQI     0.001 -0.003***             
      (0.47) (-3.03)             
NQI         -0.003* -0.005***         
          (-1.72) (-3.84)         
RQI             -0.004*** -0.004***     
              (-2.62) (-3.48)     
CG index                 -0.004 -0.0012** 
                  (-0.56) (-2.02) 
Intercept -0.107*** -0.808*** -0.202*** -0.898*** -0.218*** -0.903*** -0.128*** -0.830*** -0.232*** -0.455*** 
  (-2.77) (-25.13) (-4.63) (-24.73) (-4.99) (-24.87) (-3.27) (-25.47) (-6.74) (-16.53) 
Control variables Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Year effect (YR) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 9855 9855 9855 9855 9855 9855 9855 9855 8213 8213 
Adj. R2 0.100 0.309 0.108 0.320 0.109 0.321 0.099 0.309 -0.055 0.064 
 




