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Constructing a new index of corporate governance quality (CGQ), we provide comprehensive
and robust evidence for the association between governance quality and stock liquidity in the
pure order-driven stock market of Australia. We hypothesize that governance quality affects
stock liquidity because effective governance alleviates information asymmetries between
insiders (e.g., managers) and outsiders (e.g., investors), as well as among outsiders by
improving the financial transparency of a firm. Consistent with this theoretical argument, by
using a large sample of 1,207 firms (10,179 firm-year observations) over the long period
from 2001 to 2013, we find a significant positive relationship between governance quality
and stock liquidity, suggesting that better governed firms have greatly improved stock
liquidity. Specifically, we find that better governed firms have a lower trading cost, smaller
price impacts of trade, and higher trading speed. The findings are robust to alternative
liquidity proxies and dimensions, to alternative estimation methods, to different sample
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1. Introduction®

In this paper, we aim to answer two key questions: Does corporate governance quality
(CGQ) improve stock liquidity in Australia? Does the relationship between CGQ and stock
liquidity depend on the choice of liquidity proxies/dimensions? This has considerable
implications for studying stock liquidity since selecting an appropriate proxy for liquidity is
an important issue in empirical research design (Goyenko et al., 2009; Chai et al., 2010).

Liquidity has become a world-wide concern, in particular since the recent global
financial crisis (GFC), and continues to be a prominent area of research in the market
microstructure literature. Handa and Schwartz (1996) highlight that “Investors want three
things from the markets: liquidity, liquidity and liquidity” (p. 44). In a perfectly liquid
market, any amount of a given security can promptly be converted to cash or vice versa at no
cost. In a less than perfect world, a liquid market is one where the transaction costs associated
with this conversion are minimal (Harris, 1990). Investors require compensation not only for
the risks they bear but also for transaction costs they incur when trading their shares (Amihud
and Mendelson, 1986). Empirical evidence indicates that illiquid stocks have higher flotation
costs for equity issuance (Butler et al., 2005). All else being equal, therefore, the cost of
equity is higher for firms with illiquid equity than for firms with more liquid equity (Lipson
and Mortal, 2009). This suggests that liquidity affects the denominator (the cost of capital) of
the discounted cash flow model, and thus affects firm value (Fang et al., 2009).

Given the importance of stock liquidity for both investors and firms, it is imperative to
understand what determines stock liquidity. Early studies examine the effect of stock
characteristics (e.g., stock price, return volatility, trading volume, and number of trades) and
market characteristics (e.g., market structure and competition) on bid-ask spread and other
liquidity proxies (Tinic, 1972; Benston and Hagerman, 1974; Branch and Freed, 1977). A
number of prior studies investigate the linkage between external governance and stock
liquidity by using cross-country variations in regulatory and legal environments (Bacidore
and Sofianos, 2002; Brockman and Chung, 2003; Chung, 2006; Eleswarapu and
Venkataraman, 2006). For instance, Bacidore and Sofianos (2002), using the firms listed on
the New York Stock Exchange (NYSE), find that stock liquidity of the U.S-based firms is
higher than those based outside the U.S. in terms of a narrow spread, more depth, and lesser
transitory volatility. Likewise, Brockman and Chung (2003) use the firms listed on Hong
Kong stock exchange and report that Hong Kong-based firms have higher liquidity than the
mainland China-based firms. Similarly, Jain (2003) finds that the bid-ask spread is narrow in
countries where the protection of shareholder’s rights is strong.

In contrast to the above studies, we focus on the differences in stock liquidity due to
internal governance quality. Classical studies emphasize the role of internal governance in
stock liquidity. For instance, Coffee (1991) suggests that large investors support the decisions
to improve internal governance mechanisms because such mechanisms enhance stock
liquidity that in turn makes exit less costly. Despite this argument, the empirical evidence on
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the relationship between internal governance mechanisms and stock liquidity is scant. Chung
et al. (2010) show that the governance quality improves stock liquidity in the U.S.
Specifically, they find that better governed firms are associated with narrower spread, smaller
price impact of trade and lower probability of informed trading. However, these findings are
limited to short time series (2001 to 2004) and coincide with the introduction of Sarbanes-
Oxley Act of 2002, which might have resulted in the spurious correlation between
governance quality and stock liquidity. In terms of stock liquidity, their findings are based
only on quote-based and high frequency proxies, and thus are not generalizable to economies
where such data is unavailable. Moreover, they do not cover the immediacy dimension of
liquidity, and therefore whether CGQ improves trading frequency dimension of liquidity is
unexplored. In terms of governance quality, one of the key components of the governance
index of Chung et al. (2010) is the antitakeover provisions.? Unlike U.S. firms, Australian
firms have few antitakeover provisions available to them. For this reason, the analysis of
antitakeover provisions on stock liquidity has limited applicability in the Australian context.
These limitations cast a doubt on the generalizability of the results from U.S. firms to
Australian firms. Foo and Zain (2010) examine the relationship between individual
governance mechanisms such as board independence, board diligence and stock liquidity in
the Malaysia. They find that a more independent and diligent board improves stock liquidity.
However, their study is limited to cross-sectional data (only in 2007), and does not consider
time-series variation. Recently, Lei et al. (2013) find a positive relationship between
governance quality and stock liquidity in China during the period 2006 to 2008. Their
conclusion, however, is based on a short time-series and quote-based proxies of stock
liquidity. Moreover, their liquidity proxies only consider the trading cost dimension.
Similarly, Prommin et al. (2014) document that better governance improves stock liquidity
over time in Thailand. However, this finding does not survive in the cross-sectional setting.
Since they select only 100 large firms during a short period of time (2006 to 2009), their
findings cannot be generalized to the wider economy.® Moreover, they do not consider quote-
based proxies or the trading cost dimension of liquidity. They measure immediacy with one
proxy and do not show robustness through alternative measures. Therefore, the importance of
the given issue and the limitations in literature motivate us to closely examine the
relationship, aiming to overcome these shortcomings and so introduce new insights into this
literature.

To the best of our knowledge, no prior research has examined such a relationship by
using internal governance quality, larger cross-section and longer time series data, and three
main dimensions of stock liquidity (tightness, price impact and immediacy) that are
calculated by using both high and low frequency quote, volume and prices based data in one
paper. Given the importance of stock liquidity and the limited research relating governance
quality to stock liquidity, our study is the first to contribute to the existing literature by
providing comprehensive and updated evidence on the linkage between governance quality
and stock liquidity.

2 Their governance index is based on 24 provisions, 10 of them are related to anti-takeover.

® Corporate governance provisions of large firms do not vary much. As can be seen in their summary statistics (Table 2), the governance
index is 6 in 25th percentile, 7 in 50th percentile, and 8 in 75th percentile. This is the reason that they have not found significant cross-
sectional variation between governance quality and stock liquidity.



Corporate governance is assumed to affect stock liquidity through the channel of
financial transparency and information reporting quality. Specifically, better corporate
governance imposes more monitoring on managers and, therefore, prevents opportunistic
managers from concealing and distorting information. Thus, better corporate governance
improves financial transparency of a firm and mitigates information asymmetry between
insiders (e.g., managers) and outsiders (e.g., investors), as well as among outsiders. When
information asymmetry is less severe, traders face less adverse selection problems (Glosten
and Milgrom, 1985); hence, they provide more liquidity to stocks of well governed firms.

By using the large sample of 1,207 Australian firms over the period from 2001 to 2013,
we find that CGQ is positively associated with stock liquidity. This association is both
statistically and economically significant. For instance, our results of pooled ordinary least
square regression reveal that an increase in CGQ by one standard deviation improves time-
weighted quoted spread (TWQS) measure of liquidity by as much as 13.12%. The association
survives even after controlling for an industry effect, a year effect, and firm characteristics,
such as firm size, return volatility, asset tangibility, stock price, firm age and growth
opportunities. We also discover that the improvement in liquidity through governance quality
is related to all three dimensions of stock liquidity. In addition, we document that the
relationship between CGQ and stock liquidity is unaffected by the use of high frequency or
low frequency liquidity proxies, and is also unaffected by the use of price, volume or quote-
based liquidity proxies. Therefore, our findings provide comprehensive insights into the
governance-liquidity nexus.

We then perform a variety of robustness checks to ensure that our main results are
reliable. Specifically, we find that our main findings are robust to alternative estimation
methods i.e., fixed effect (time-series variation) and between estimators (cross-sectional
variation) regressions, to different sample specifications i.e., to the GFC, to the balanced part
of the data, and to the exclusion of either the smallest or the largest 10 % of firms from the
sample. We also employ regressions based on one, two and three period lagged values of the
independent variables to mitigate the potential endogeneity bias originating from reverse
causality. Regressions based on lagged values of CGQ indicate that improvement in prior
years to CGQ significantly improves current year stock liquidity, confirming the results based
on contemporaneous variables. To further alleviate concerns for possible endogeneity, we use
an instrumental variable approach, i.e., fixed effect two-stage least squares (FE-2SLS) and
two-step system generalized method of moments (GMM). The results further confirm that
better CGQ leads to greater stock liquidity even when we control the possible sources of
endogeneity.

In addition to the relationship of composite CGQ with stock liquidity, we examine the
relationship of each governance category i.e., board quality (Independent directors,
independent chairman, and board meetings) audit committee (presence, independence, size,
and meetings), nomination committee (presence and independence), and remuneration
committee (presence and independence) with stock liquidity. We find that liquidity is not
driven by a narrow group of governance provisions. Finally, we address omitted variable bias
(in addition to the fixed effects regression) by including ownership concentration variables in



the model. Since ownership concentration may affect both CGQ and stock liquidity, we
investigate the sensitivity of our main results to the inclusion of ownership concentration in
the model. We find that even if we control ownership concentration, the relationship between
CGQ and stock liquidity survives.

We contribute to the literature in several ways, including context, data and methodology.
First, to the best knowledge of the authors, this is the first study to show that a composite
internal CGQ score is relevant to stock liquidity in the Australian context. Australia possesses
several regulatory and institutional differences that make it a distinctive venue in which to
investigate this relation. In particular, compared to the U.S., Australia has a different trading
mechanism (pure order-driven); intensive disclosure requirements (signal G); a voluntary and
less stringent governance environment (comply or explain); a weak “market for control” (a
lack of threat of takeover); a high ownership concentration, and a low litigation risk. We
assume that all of these institutional differences have a considerable bearing on governance
quality and stock liquidity. Though prior literature in Australia indicates that corporate
governance improves informativeness of disclosure (Beekes and Brown, 2006; Beekes et al.,
2014)* and that disclosure quality reduces information asymmetries (Chang et al., 2008)°,
there is no evidence on the direct linkage between corporate governance and stock liquidity in
Australia.

Second, prior literature on corporate governance and stock liquidity either uses high
frequency or low frequency proxies of stock liquidity.® We extend literature by incorporating
both high frequency (i.e., time-weighted quoted spread) and low frequency (e.g., Amihud
illiquidity estimate, liquidity ratio and turnover) stock liquidity proxies in a single study. The
high frequency liquidity proxies require, for their calculation, microstructure data on
transactions and quotes that are not available in most markets around the world for long time
periods. In contrast, low frequency liquidity proxies are calculated from daily data on returns
and volume that are readily available for most markets over long periods of time (Amihud,
2002). Therefore, it is important to incorporate low frequency liquidity proxies for the
generalizability of results to those markets where high frequency data is not easily available.
In addition to this, prior studies on corporate governance and stock liquidity include one or
two dimensions of stock liquidity.” We extend the literature by incorporating liquidity
proxies that capture three dimensions of the liquidity; namely, trading cost, price impact of
trade, and immediacy in a single study. It helps us to know if corporate governance has a
differential effect on various dimensions of stock liquidity. Finally, based on the type of data,
Lesmond (2005) classifies liquidity proxies into three categories: price-based, volume-based
and quote-based. Each liquidity proxy has its weaknesses and strengths. Prior literature on
CGQ and stock liquidity does not cover all.® However, our liquidity proxies in this paper
cover all three categories.

4 The effect of CGQ on disclosure has also been examined outside Australia such as in Canada (Bujaki and McConomy, 2002), Hong Kong
(Chen and Jaggi, 2001), U.S. (Kelton and Yang, 2008) and Malaysia (Haniffa and Cooke, 2002).

® The effect of disclosure on information asymmetry has also been examined outside Australia such as in U.S. (Welker, 1995; Brown and
Hillegeist, 2007; Balakrishnan et al., 2014), and Italy (Frino et al., 2013).

® For example, Chung et al. (2010) and Lei et al. (2013) use high frequency proxies; Prommin et al. (2014) use low frequency proxies.

" For instance, Lei et al. (2013) include only trading cost; Chung et al. (2010) include trading cost and price impact. However, Prommin et
al. (2014) include price impact and immediacy.

8 Chung et al. (2010) and Lei et al. (2013) cover only quote-based proxies; Prommin et al. (2014) cover price- and volume-based proxies.



Third, most of the studies on corporate governance and liquidity suffer from either small
cross section or short time series.’ However, our study covers a large panel dataset, i.e., large
cross-section (1,217 unique firms) and long-time series (2001 to 2013). Investigating the
governance-liquidity linkage in Australia in such a period is important because of two major
events. The first, the introduction of the Australian Securities Exchange corporate governance
reforms (hereafter ASX CG reforms) in 2003, enables access to data both pre- and post-CG
reforms; the second, the GFC in 2008. This is the first study that uses the entire universe of
Australian governance data from the Securities Industry Research Centre of Asia-Pacific
(SIRCA) database. The sample firms come from all non-financial industries, ages, and are
heterogeneous in size and profitability. Therefore, the extended dataset allows us not only to
generalize results to the wider economy (small, medium, and large firms) but also helps us to
investigate the relationship between CGQ and stock liquidity in both time series (within firm)
and cross sectional (between firms) setting separately.

Fourth, to capture internal governance quality we follow the Horwath report, which is
comprehensive and well recognized in the research community. This report pays special
attention to the aspects that have been viewed as important in CG best practice codes in
Australia and elsewhere (e.g., IFSA Australia, 1999; ASX CG reforms, 2003; OECD Report,
1999; US Blue Ribbon Committee, 1999; UK Hampel Committee, 1998; Ramsay Report,
2001). Prior studies that use the Horwath report as a measure of CGQ either are cross-
sectional or have linked CGQ to corporate activities other than stock liquidity, such as firm
performance (Linden and Matolcsy, 2004), information disclosure (Beekes and Brown, 2006;
Beekes et al., 2014), and corporate social responsibility (Chan et al., 2014). Given some
limitations of the Horwath report (see Section 4.2), we construct a new CG index that makes
several contributions. First, our CG index simplifies the Horwath report by excluding the
subjective criteria and by using the equally weighted scoring methodology.’® Second, our
CG index extends the Horwath report to both cross-sectional (including small- and mid-cap
firms) and time series (including 2008 to 2013).

The remainder of the paper is structured as follows: Section 1.2 discusses the
institutional setting. Section 2 presents the literature review that leads to the hypothesis
development. Section 3 describes the data, variables and econometric methods, and provides
summary statistics. Section 4 discusses the multivariate regression results. Section 5
concludes the paper.

2. Institutional setting
2.1. ASX trading system

If trading mechanisms are placed on a continuum, quote-driven and pure order-driven
markets would be placed at opposite extremes. In quote-driven markets, designated market
makers provide liquidity to the market by continuously quoting the bid-ask prices. In order-
driven systems, public limit orders supply liquidity to the market and establish bid-ask prices.
Most of the markets at the quote-driven end of the spectrum operate hybrid quote-driven

® For example, Chung et al. (2010) cover 2001 to 2004 (4 years) and 9078 observations in U.S.; Prommin et al. (2014) cover 2006 to 2009
(4 years) and 400 observations in Thailand; Lei et al. (2013) cover 2006 to 2008 (3 years) and 3923 observations; Foo and Zain (2010) cover
2007 (1 year) and 481 observations.

10 such methodology has been used by extant corporate governance literature (see e.g., Gompers et al., 2003).



systems (e.g., NYSE and NASDAQ), where public limit orders compete with the prices
offered by market makers.

The ASX is a pure order-driven market. It uses a fully automated system known as the
Stock Exchange Automated Trading System (SEATS) that matches orders based on the
concept of “priority” trading. The orders are ranked in priority of prices and then in time
within price. Under SEATS, there are no designated market makers, so public limit orders
provide liquidity. In recent years, there has been a rapid increase in the limited order book
market structures due to an improvement in information technology and deregulation in
financial markets. This trading system provides a more transparent environment of trading to
market participants, since they can observe recent trades. The substantial literature that has
compared liquidity levels across differing stock exchange mechanisms indicates that liquidity
tends to be greater on exchanges that allow limit orders. For instance, Brown and Zhang
(1997) argue that in markets which allow limit orders, execution-price risk is low and level of
liquidity is high. The empirical question here is to investigate if the high level of liquidity in
order driven markets, such as Australia, can be explained through the CGQ. By considering
the relationship between liquidity and governance quality on the ASX, this paper helps fill
the research gap with respect to order-driven stock markets.

2.2. Corporate governance in Australia

The findings from other countries, particularly U.S. may not directly apply to the Australian
market because of different corporate environment—voluntary governance mechanisms, weak
market for control, high ownership concentration and low litigation risk—that have a
significant influence on the internal governance practices of firms.

The wave of corporate collapses in the early 2000s in several sectors of Australia, such
as telecommunication (e.g., OneTel), insurance (e.g., HIH), retail (e.g., Harris Scarfe) and
mining and exploration (e.g., Centaur) prompted major CG reforms. The first major review of
CG in Australia for some time was The Royal Commission Report on the bankruptcy event
of HIH. This report’s recommendations aimed not to trigger wholesale legislative change but
to review the processes of management. The second and most comprehensive review of the
internal governance mechanisms of listed Australian companies, the “Principles of Good
Corporate Governance and Best Practice Recommendations”, was introduced by ASX CG
Council in March 2003."' The review proposes ten principles and contains 28
recommendations applicable to the CG practices of listed companies in Australia. The ASX
listing rule 4.10.3 [formerly ASX listing rule 3c (3) (i)] requires listed companies to disclose
their compliance with the ASX CG reforms in their annual report beginning with the first
financial reporting year after 1 January 2003. If a company does not comply with any of the
ASX CG reforms, it is required to disclose the reason for non-compliance. This “if not, why
not” suggests that the CG environment in Australian is less stringent than that of the U.S.
Therefore, a higher degree of cross sectional variation is expected in the CGQ of Australian
firms that may influence stock liquidity differently.

" Brown et al. (2011) state that “it is worth noting that, on this view, CG is confined to matters that are, or ought to be, within the control of
the shareholders and the board. Perhaps that explains why authoritative ‘principles’ statements typically deal with matters which the
shareholders and the board can decide and implement” (p. 99). That is, governance codes of conduct focus on internal governance
mechanisms and ignore the external governance matters.



Prior research suggests that there is an interplay between external (takeover market) and
internal (board of directors) governance mechanisms (John and Senbet, 1998). In particular,
there is a substitution effect between the internal mechanisms for managerial control (e.g.,
board quality) and external mechanisms for control (e.g., the takeover market). Williamson
(1983) suggests a Substitute Hypothesis, which claims that the importance of the board as
corporate control mechanism is greater in firms operating in markets where takeovers are
difficult and vice versa. Compared to the U.S., the market for corporate control in Australia
as a mechanism for disciplining poorly performing managers is weak that makes the role of
internal governance mechanisms more important in Australia (Pham et al., 2011).

Ownership concentration has a strong influence on corporate governance practices of the
firms. According to La Porta et al. (1998), differences in the legal environment may assist in
explaining why in different countries the firms are owned and financed differently. The
researchers find an inverse relationship between the quality of the legal protection of
investors and the ownership concentration. Denis and McConnell (2003) find more
concentrated ownership in the non-U.S. countries than in the U.S. By using a sample of 49
countries, La Porta et al. (1998) report that ownership concentration is much higher in
Australia than in the U.S. Since ownership concentration permits close monitoring of the
firm’s management, it may reduce the demand for alternative monitoring mechanisms (e.g.,
proportion of independent directors, separation of CEO from board chair, and audit
committee). To the extent that ownership structure influences corporate governance practices,
the latter is likely to differ between the U.S. and Australia.

Unlike the legal environment of the U.S., which is uniquely hospitable to litigation
against directors, the legal environment of Australia discourages securities lawsuits. This
implies that litigation risk is lower in Australia than it is in the U.S. (Monem, 2013). To the
extent that financial and legal systems lead to disparities in CG systems, differences in the
corporate legal environment of Australia and the U.S. suggests differences in the corporate
governance practices of the two countries (Monem, 2013). Given the different corporate
governance setting, it is imperative to investigate the governance-liquidity nexus for
Australian firms.

3. Related literature and hypothesis development

The separation of ownership and control in the modern corporation raises an information
asymmetry problem between managers and investors; i.e., the managers have information
that investors do not have (Jensen and Meckling, 1976). Such information asymmetry creates
a moral hazard problem where managers, at the expense of outsiders, have an incentive to
pursue their own interests and transfer a firm’s wealth to themselves (Switzer and Wang,
2013). Self-interested and opportunistic managerial behaviour can include shirking
responsibility, overcompensation, consumption of perquisites and empire building. In order
to mask their wealth expropriation, opportunistic managers may opt to disclose selected
favourable information, resulting in more information asymmetry.

CG mechanisms may improve financial transparency of a firm by mitigating an ability
and incentive of a management to distort information disclosure (Leuz et al., 2003). The CG
mechanisms make it more likely that self-interested managers fully disclose relevant and
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reliable information to shareholders. For instance, Beekes and Brown (2006) and Beekes et
al. (2014) show that better governed firms have more price sensitive disclosures, have a
larger analyst following, have more accurate and less biased analyst consensus forecasts, and
have more timely disclosure of value-relevant information. Better governance quality,
therefore, should be associated with lower information asymmetry.

Empirical studies have shown that well-regarded disclosure policy reduces information
asymmetries between management and traders (Welker, 1995; Chang et al., 2008). The
reduced information asymmetry diminishes the trader’s incentive for private information
search which not only leads to less heterogeneity among traders beliefs but also to the smaller
speculative positions among informed traders (Diamond, 1985). This reduces adverse
selection costs for the traders. Facing less adverse selection problems, traders may provide
more liquidity (i.e., narrow spread and lower price impacts of trade) for stocks of well-
governed firms (Glosten and Milgrom, 1985). In this study, therefore, we assume that better
CGQ improves stock liquidity because better CGQ improves financial transparency, which
mitigates information asymmetry between managers and investors, as well as among
investors. The hypothesis is as follows;

Hypothesis 1a: Better CGQ improves stock liquidity.

Stock liquidity is considered a “slippery and elusive concept” (Kyle, 1985: p. 1316) for a
number of transactional properties of the market that includes tightness (trading cost), depth
(price impact) and resiliency. Tightness represents the cost of turning around a position over
a short period of time. Depth refers to the ability of the market to absorb a large quantity of
trade without having a large price impact. Resiliency is the speed with which the prices return
to equilibrium after a large trade.'? Black (1971) suggests another stock liquidity dimension,
immediacy, which represents the trading speed, i.e., the speed with which buy or sell orders
can be executed. Prior stock liquidity research normally does not rely on one single measure
of stock liquidity because each measure proxy different dimensions and has its own
limitations (Goyenko et al., 2009). The literature on governance quality so far does not pay
attention to the selection of liquidity proxy as a critical part. It is possible that governance
quality is related to a limited dimension of liquidity but not to all.

Hypothesis 1b: The relationship between CGQ and stock liquidity may vary based on the
liquidity dimensions (tightness, price impact and immediacy).

The proportion of independent directors is one of the key features of a board structure.
The ASX CG Council (2003), in Principle 2.1, recommends firms have a higher proportion of
non-executive independent directors. From an agency perspective, it is argued that
independent directors are more effective in monitoring and controlling opportunistic
behaviour of management, and in reducing agency problems (Fama, 1980; Fama and Jensen,
1983). Furthermore, it is also expected that independent directors are more influential due to
their capital reputation, experience and the ability to share and provide information and ideas
from outside (Kesner and Johnson, 1990). Chen and Jaggi (2001) find that the proportion of
independent directors is positively related to comprehensiveness of financial disclosure.

12 Chai et al. (2010) find that the return reversal effect is small in the Australian market due to the absence of dealers. Therefore, we do not
test this dimension of stock liquidity in our study.



Similarly, Ajinkya et al. (2005) show that an independent board enhances the frequency and
quality of earnings forecasts by effective monitoring of management.

CEO duality, another important aspect of the board structure, has received much
attention by researchers and regulators. The ASX CG Council (2003) recommends that firms
separate the roles of CEO and chair of the board (see Principle 2.3), and that an independent
director should chair the board (see Principle 2.2). It is argued that independence of the
chairman enhances monitoring quality and thus reduces the advantages gained by
withholding information, thereby improving the disclosure quality. Consistent with this
argument, Haniffa and Cooke (2002) find more disclosure in firms with an independent
chairman.

The ASX CG Council (2003) states, in Principle 2, that a firm should have a committed
board that adequately discharges its responsibilities and duties. Since board diligence or
commitment is not directly observable, the prior literature relies on the frequency of board
meetings (i.e., the number of times the board meets in a year) as a proxy of board diligence
(Kent and Stewart, 2008). With more frequent board meetings, the board is likely to have
richer information about the firm’s operating environment. This improves the board’s ability
to effectively exercise its monitoring role (Rutherford and Buchholtz, 2007) in mitigating an
ability and incentive of a management to distort information disclosure. Foo and Zain (2010)
find that board independence and board meetings improve stock liquidity. However, these
findings are limited to only cross sectional data. Based on the above reasoning and empirical
findings, we develop the following hypothesis:

Hypothesis 1c: Board quality, i.e., independent directors, independent chairman and board
diligence, improves stock liquidity.

The ASX CG Council (2003) in Principles 2.4, 4.2, and 9.2, recommend that firms
establish board sub-committees: audit, nomination, and remuneration. Harrison (1987) argues
that the specific responsibilities of these committees may assist in remedying any poor
attendance of the directors. Upadhyay et al. (2014) show that the board committees improve
the observability of the performance of individual directors and also reduce coordination and
communication problems. The role of the audit committee has received the most attention
from researchers. It is regarded as an important internal control mechanism that assists in the
reduction of information asymmetry between shareholders and management (Adams and
Ferreira, 2007). Its interaction with external auditors assists the board to ensure that the
financial statements represent a true and fair view of the firm’s financial condition (Platt and
Platt, 2012). The ASX CG council (2003) also recommend that the audit committee (1)
should have at least three members, all of whom are non-executive directors and a majority of
whom are independent directors and (2) is chaired by an independent director, who is not the
chair of the board. Klein (2002) argues that an audit committee composed of independent
directors improves board effectiveness in monitoring management. Foo and Zain (2010)
document a positive relationship between audit committee independence and stock liquidity.
They recommend that future studies may consider other factors of corporate governance such
as characteristics of audit committee, remuneration and the existence of other committees.



Overall, this evidence suggests that the existence and quality of board sub-committees play
an effective monitoring role and are thus likely to improve informational efficiency, and thus
improve stock liquidity.

Hypothesis 1d: The presence and quality of board sub-committees improves stock liquidity.

4. Data and methodology
4.1. Sample and data

The initial sample of 13,500 firm-years consists of the all Australian listed firms whose CG
data is available in the SIRCA during the period from 2001 to 2013. The sample period is
important since it includes the ASX CG reforms of 2003 and the GFC of 2008. Consistent
with the literature, we exclude financial firms because of their unique financial characteristics
(e.g., composition of financial statements; substantially higher debt ratios) and operating
environment. The financial information about the sample firms, obtained from the
Morningstar DatAnalysis Premium database, is complemented by the firms’ annual reports,
which are available in Connect4. The data for the calculation of stock liquidity such as stock
price and trading volume is obtained from SIRCA. The inclusion of each firm-year
observation in the sample is conditioned on the availability of the following: (1) governance
data; (2) financial data; and (3) liquidity data. The final sample comprises 10,179
observations on 1,207 non-financial firms across all size groups (small, medium, and large).
To eliminate undue influence of extreme values in the data, which is possibly due to spurious
outliers, all continuous variables are winsorized to the 1st and 99th percentiles.

4.2. Measures of corporate governance

To capture the CG standing for each of the considered firms, we construct a CG index by
following the Horwath report. Unlike the well-renowned U.S.-based Gompers et al. (2003)
governance index (i.e., G-index), which focuses on the resistance of firms to external control
mechanisms, the Horwath report places emphasis upon the quality of a firm’s internal
structures and processes. This is because, compared to the U.S., the market for corporate
control in Australia as a mechanism for disciplining poorly performing managers is not high,
which makes the role of internal CG mechanisms more important (Pham et al., 2011). The
Horwath report provides composite ratings that are based on six categories; namely, (1) board
structure, (2) audit committee, (3) nomination committee, (4) remuneration committee, (5)
external auditor independence, and (6) codes of conduct and other policy disclosures (see
appendix A: Horwath Corporate governance report, 2008).*3

Multiple aspects may limit the generalizability of the findings obtained through the
Horwath report. First, the Horwath report includes the top 250 firms each year, thus, the
findings may not be generalizable to medium and small firms. Second, the Horwath report is
available up to 2008; therefore, the findings do not take into consideration the more recent
market developments, particularly after the GFC. Third, full details of the Horwath rating
system are proprietary and confidential, so we are unable to make any comments on the

18 Categories 1-4 are based on objective criteria and categories 5-6 are based on subjective criteria.
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assignment of ranking and stars beyond the information given in the reports. In addition, two
of the six categories in the Horwath report are subjective. This may limit the implications of
our findings for the investors because they may not be able to replicate entire Horwath
ratings. Fourth, the Horwath report does not provide the category score/rating, so an
important question is unexplored i.e., which governance category really influences stock
liquidity?

We address these issues by collecting an extended CG dataset across both cross-section
(small, medium, and large firms) and time-series (2001-2013) on the objective Horwath
categories. These categories are based on 17 criteria. We assign the value 1 if a firm meets
the particular criteria and O otherwise. For instance, if the majority of directors in a firm are
independent we assign 1, and otherwise 0. These individual values are then aggregated to
construct a composite CG index, which ranges from 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 (see appendix B: Simplified corporate
governance index).

4.3. Measures of stock liquidity

The dependent variable is stock liquidity. We employ nine measures of stock liquidity, which
cover three dimensions: trading cost, price impact and immediacy. Time-weighted quoted
spread (TWQS) and zero return measure (ZERO) capture trading cost. Amihud illiquidity
estimate (ILLIQ) and liquidity ratio (LR) capture price impact of trade. Stock turnover
(TURNOVER), turnover-adjusted number of zero daily volumes (LM), number of trades
(TRADES), number of levels (LEVELS), and trading volume (VOLUME) capture
immediacy or trading speed. In untabulated analysis, we carry out a factor analysis (with
Varimax rotation) and then extract one common factor from our nine measures of stock
liquidity. Inferences remain the same when the common stock liquidity factor is employed to
proxy for stock liquidity in our empirical analysis.

4.3.1. Tightness or trading cost
4.3.1.1. Time-weighted quoted spread (TWQS)

Quoted spread is the implicit trading cost for market orders when a trade occurs at the quoted
price with no price improvement. It is considered a direct measure of transaction cost in the
prior literature. In periods of heightened information asymmetry, the bid-ask spread is wide
because, in such periods, uninformed traders change their orders away from the market and
decrease their chances of trading with informed traders. We follow Aitken and Frino (1996)
and Chang et al. (2008) in measuring the time-weighted quoted spread (TWQS)* as a daily
ratio of the time-weighted bid-ask spread divided by the time-weighted mid-point spread
averaged over a number of trading days in the financial year. The higher the TWQS, the
lower is the stock liquidity.

 The Time-weighted quoted spread estimates the equilibrium spread and mitigates the measurement error pertaining to any spurious
behaviour in the spread (Mclnish and Wood, 1992).
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Diy TWBidAskSpread iyd
d=1TwMidPointPrice jq

TWQuotedSpread,,, = Diiyz Q)

where TWBidAskSpread ;,,4 is the time-weighted bid ask spread of firm i on day d of year
y, TWMidPointPrice 4 is the time-weighted mid-point price of firm i on day d of yeary,
Dy, is the number of days with available data for firm i in year y.

The Time-weighted bid ask spread is calculated as follows:

TWBidAskSpread ya = (Ask—Bid) x Timei+(Ask—Bid) X Timey+---+(Ask—Bid) x Timey, (2)

Timeq,+ Timey+---+Timey

The Time-weighted mid-point price is calculated as follows:

(Ask+Bid) (Ask+Bid) (Ask+Bid)
2 2 2

X Timeq + X Timey+--+ X Timep

TWMidPointPrice ;,,q =

3)

Time,+ Timey+---+Timey,
Ask = best available ask on the limit order book
Bid = best available bid on the limit order book

Time,,= represents the time period that the bid ask spread remained in existence.

4.3.1.2. Zero return measure (ZERO)

The proportion of zero daily returns observed over the relevant year is introduced by
Lesmond et al. (1999) and is calculated as

ZR;
zero;; = F‘ii 4

where ZR; , is the number of zero return days for firm i in year t, and TD; , is the number of
trading days for firm i in year t.

Zero return days occur when the transaction cost threshold does not exceed for the
marginal traders who may be either informed or uninformed (Lesmond et al., 1999). When
the information is not sufficient to compensate the transaction cost, the informed traders are
likely to minimize their desired trades, or they may choose not to trade. Hence, price will
remain unchanged. On the other hand, the liquidity traders may choose not to trade when
there is low liquidity and high transaction cost. As a consequence, there will be no price
movement from the previous day. Lesmond et al. (1999) show that the zero return measure is
positively related with spread measures, which is consistent with the transaction cost effect
on stock returns. The higher the ZERO, the lower is the stock liquidity.

4.3.2. Price impact of trade
4.3.2.1. Amihud illiquidity estimate (ILLIQ)

Given the non-availability of intraday data, Amihud’s (2002) illiquidity (ILLIQ), a low
frequency proxy, is used to measure the daily price impact of the order flow—the premium
that a buyer pays or the discount that a seller concedes when executing a market order—that
results from inventory and adverse selection costs. Prior studies such as Huang and Stoll
(1996) on informed trading claim that price impact of trade captures information asymmetry
as trade conveys private information. A large trade may attract other traders because there is a
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possibility that trade is information motivated. For example, a large sale may signal bad news
while a large purchase may signal good news. A number of empirical studies show that
ILLIQ is a reliable measure of price impact (Hasbrouck, 2009) and stock liquidity (Lesmond,
2005; Goyenko et al., 2009; Karolyi et al., 2012). It is measured as the daily ratio of absolute
stock return to trading volume in Australian dollars averaged over a number of trading days
in the financial year, i.e., how much absolute stock price changes with one dollar of trading
volume. The higher the ILLIQ, the lower is the stock liquidity.

_ 1 Diy IRiayl
ILLIQL'y = Diy z:d=1 VOLD;gy \

where |R;4y | is the absolute stock return of firm i on day d of yeary, VOLD,,, is the trading
volume of firm i on day d of year y, and D;, is the number of days with available data for
firmiin yeary.

4.3.2.2 Liquidity ratio (LR)

Liquidity ratio, also known as the Amivest measure of stock liquidity, captures how much
trading volume is associated with the per unit change in share price. Several previous studies
have used liquidity ratio as a proxy of stock liquidity (e.g., Amihud et al., 1997; Berkman and
Eleswarapu, 1998). This captures the idea that markets characterised by resiliency, breadth
and depth are more liquid and are thus better able to absorb a large trading volume without a
substantial price change (Kluger and Stephan, 1997). Therefore, the higher the LR, the higher
is the depth or stock liquidity. We measure the liquidity ratio as the sum of daily trading
volume divided by the sum of daily absolute stock return in a financial year.
_ Zq2iVOLiay

LRy = Spoy— (6)

=1 IRiayl

where VOL,q,, is the daily trading volume of firm i on day d of year y, [R;q, | is the absolute
daily stock returns of firm i on day d of year y, and D;,, is the number of days with available
data for firm i in yeary.

4.3.3. Immediacy
4.3.3.1 Stock turnover (TURNOVER)

Turnover captures trading frequency i.e. how many times a share changes owners. Bartov and
Bodnar (1996) find a relation between information asymmetry and trading volume. They
explain that information asymmetry may cause a reduction in the trading volume because
uninformed traders may reduce their trades in such shares. Similarly, Glosten and Milgrom
(1985) claim that shares with high trading volume have low level of information asymmetry
since prices reveal information. Datar et al. (1998) uses turnover as a proxy of stock liquidity
and find a significant role of stock liquidity in explaining the cross-sectional variation in
stock returns. We measure turnover as the sum of daily shares traded in year to the number of
shares outstanding. The higher the TURNOVER, the higher is the stock liquidity.

VOLiy

TOiy =

U]

Niy
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where VOL;,, is the total number of shares traded for firm i in an year y, and N;, is the

number of outstanding shares for firm i in an year y. Volume data for each firm is collected
on a daily basis, while a number of outstanding shares data is collected on a yearly basis.

4.3.3.2 Turnover-adjusted zero daily volumes (LM)

Liu (2006) proposes turnover-adjusted zero daily volume (LM) as a new measure of stock
liquidity. Although LM places a particular focus on trading speed, it captures multiple
dimensions of liquidity. It is measured as

1/(turnover; ;) 252

LMi't = [NOZVi't + Deflator NoTD¢

(8)

where NoZV; , is the number of zero daily trading volumes for firm i in year t; turnover; . is
the stock turnover for firm i in year t obtained from Eq. (7); NoTD; is the total number of

trading days in year t; and the deflator is set to 480,000 as suggested in Liu (2006).
252
NoTD;
and therefore, makes LM comparable over time.

Multiplication by the factor standardizes the number of trading days in a year to 252

The NoZV component of LM is an indicator of illiquidity—the higher the number of days
with zero trading volume, the less frequent the trade and, therefore, the less liquid the stock.
It reflects the trade continuity and potential delay in trade execution (Liu, 2006). NoZV is
similar to the number of zero daily returns; therefore, LM also reflects the trading cost
dimension of stock liquidity. The turnover component of LM captures the notion of how
much quantity has been traded, and it acts as a tiebreaker when two stocks have the same
NozZV. Therefore, LM classifies stock as most liquid if it is traded frequently and has large
turnover over the relevant year. The higher the LM, the lower is the stock liquidity.

4.3.3.3. Other immediacy proxies

Apart from the trading turnover and turnover adjusted zero volume days, we also measure
immediacy or trading speed through number of trades (TRADES), number of levels
(LEVELS), and trading volume (VOLUME) (Chordia, Roll, et al.,, 2001; Chordia,
Subrahmanyam, et al., 2001). The TRADES is measured as the average number of
transactions during the year. The LEVELS is measured as the yearly average of the number of
price levels available at a particular time in the order book. It is also referred to as the depth
of the order book. The VOLUME is measured as the natural logarithm of the total number of
shares traded (in dollars) during the year. The higher the TRADES, LEVELS and VOLUME,
the higher is the stock liquidity.

4.4. Control variables

To isolate the effect of CGQ on stock liquidity, we include a number of control variables that
have been found to influence stock liquidity in the prior empirical studies (Chung et al.,
2010; Prommin et al., 2014). They are firm size, share price, return volatility, asset
tangibility, firm age, leverage, growth opportunities, year effect, and industry effect. We
control firm size because larger firms have more information available as they may attract
much more research on their stocks and thus have less adverse selection risk (Diamond and
Verrecchia, 1991). The proxy for firm size is market capitalization (MC), which is calculated
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as the number of shares outstanding times share price at the end of a fiscal year. To
accurately capture the effect of tick-size-induced binding constraints, instead of share price;
we use the reciprocal of share price (1/PRICE). Return volatility (VOLATILITY) increases
the uncertainty of the cost of holding stock, and thus more volatile stocks have wider bid-ask
spread and more information asymmetry (Ho and Stoll, 1981). We measure return volatility
as the standard deviation of daily stock returns. We also control asset tangibility
(TANGIBILITY) because the payoffs of tangible assets are easy to observe, and this results
in low information asymmetry. The ratio of net property, plant and equipment to total assets
is used as a proxy of asset tangibility. In addition to this, we control firm age and leverage.
Firm age (AGE) is measured as the natural logarithm of the number of years since the firm's
listing, and leverage (LEV) is calculated as the book value of total liabilities over book value
of total assets. Since firms in the same industry are relatively homogeneous (Alford, 1992),
we use industry membership (IND) to identify firms with similar accounting methods,
growth, and risk. To capture possible variation across industries, we include nine separate
dummy variables for Consumer Discretionary, Consumer Staples, Energy, Health Care,
Industrials, Information Technology, Materials, Telecommunication Services and Utilities.*®
Finally, to capture possible variation over time, we include year effect (YR) in the model.

4.5. Empirical models and estimation methods
4.5.1. Empirical model

To test the Hla that is better CGQ improves stock liquidity, and H1b that is the relationship
between CGQ and stock liquidity may vary based on the liquidity dimensions (trading cost,
price impact, immediacy), we formulate the following regression equation;

Trading cost;; = o+ B,CGQ;, + BoLn(MC);, + BsLEV;, + B, VOLATILITY; , + BsTANGIBILITY, . +
Bs In(PRICE);, + B,Ln(AGE);, + BgMTB;, + 8 YR, + @ IND; + ¢;, (9)

Price impact;, = a+ B1CGQ, + BoLn(MC);, + BsLEV; . + B, VOLATILITY; , + BsTANGIBILITY; , +
Bs In(PRICE);, + B,Ln(AGE);, + BgMTB;, + 8 YR, + @ IND; + ¢;, (10)

Immediacy;; = a+ B1CGQ; + PoLn(MC);, + B3LEV;, + B VOLATILITY,, + BsTANGIBILITY, , +
ﬁ6 ln(PRICE)L_t + ﬁ7Ln(AGE)i't + ﬁgMTBi't + o) YRt + @ INDL + 8i,t (11)

Where the subscripts i denotes individual firms (i = 1,2,...,1207), t time period (t = 2001
2002,...,2013), Ln natural logarithms. a, 8, 8, and @ are parameters to be estimated. ¢; ; is the
idiosyncratic error term. The definition and details of the variables in Equation 9 are
summarized in Table 1.

[Insert Table 1 here]
4.5.2. Estimation methods

%5 We use Global Industry Classification Standard (GICS).
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First, we employ ordinary least square (OLS) to test the time-series and cross-sectional
variation in the association of CGQ with stock liquidity. The standard errors are clustered by
firm to control for heteroskedasticity and within-firm correlation in the residuals (Petersen,
2009).Unlike the study of Chung et al. (2010), we also include the year and industry effects
to capture the variation over time and across industries, respectively. Second, we use fixed
effect (FE) regression as an alternative estimation method to investigate the within-variation
over time (time series variation) and to cope with unobserved firm fixed effect. To choose
between random effect and fixed effect, we perform the Hausman test. The untabulated
results confirm the appropriateness of fixed effect. Third, we separately investigate the cross-
sectional variation by employing between estimators (BE) regression. Fourth, we address the
potential endogeneity concerns by using lagged independent variables, instrumental variable
approach, i.e., FE-2SLS, and dynamic panel data estimation technique, i.e., two-step system
Generalized Method of Moments (GMM).

4.6. Description statistics

Table 2 presents the descriptive statistics for the CGQ, stock liquidity, and firm
characteristics in panel A, B, and C respectively. On average, CGQ of the sample firms is
8.456 with a minimum score of 1 and maximum score of 17. In terms of stock liquidity
proxies, the sample mean of TWQS is 0.054, ZERO is 0.40, ILLIQ is 7.804, LR is 32.49,
TURNOVER is 0.478, LM is 4.077, # TRADES is 148.69, # LEVELS is 18.772 and
Ln(VOL) is 17.666. In terms of firm characteristics, the sample firms have average market
capitalization of AUD $1,000 million. On average, the sample firms carry 35.5% debt (LEV)
in their capital structure. Return volatility (VOLATILITY) and asset tangibility
(TANGIBILITY) average 0.038 and 0.220 respectively. On average, the sample firms are
13.73 years old, have an inverse share price (PRICE) of 8.406 and growth opportunities
(MTB) of 2.479.

[Insert Table 2 here]

4.6.1. Industry-wise CGQ and liquidity

Acknowledging the unique composition of the Australian industry sectors, we display the
sample distribution, CGQ and stock liquidity by sector using GICS in Table 3(a). The highest
number of observations is from Materials (32%), followed by Industrials (16%), Consumer
Discretionary (14%), and Energy (13%). The remaining sectors (Health Care, Information
Technology, Consumer Staples, Telecommunication Services and Utilities) each contribute
less than the 10% to the sample. On average, CGQ is highest in Consumer Staples and lowest
in Utilities. The average CGQ of Consumer Staples, Industrials, Consumer Discretionary and
Health Care is higher than the sample average. However, the average CGQ of Energy,
Materials, and Utilities is lower than the sample average. In terms of liquidity, different
sectors perform differently. For instance, TWQS is lowest in Consumer Staples and is highest
in Information Technology, whereas ILLIQ is lowest in Industrials and is highest in
Telecommunication. This suggests that relying on single liquidity proxy or dimension is not
good enough. In the last row, it is possible to observe the results of the Kruskal-Wallis test,
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which evidences significant differences in the variables by industry. In this sense, it is
necessary to include industry dummies in the model.

[Insert Table 3(a) here]
4.6.2. Time-wise CGQ and liquidity

Table 3(b) reports the cross-sectional average of CGQ and stock liquidity across years. CGQ
increased from 6.133 in 2001 to 10.377 in 2013. For stock liquidity, we find a significant
improvement from 2003 to 2007 following ASX CG reforms. We also observe a detreating
stock liquidity during 2008 and 2009—the GFC. In the last row, it is possible to observe the
results of the Kruskal-Wallis test, which evidences significant differences in the variables by
year. In this sense, it is necessary to include year dummies in the model.

[Insert Table 3(b) here]
4.6.3. CGQ wise liquidity

We provide further insight by comparing stock liquidity across four quartiles of CGQ. The
Q1 represent firms with lowest CGQ, and Q4 represent firms with highest CGQ. As can be
seen in Table 3(c), TWQS, ZERO, ILLIQ, and LM decrease when we move from Q1 (low
CGQ) to Q4 (High CGQ), implying that stock liquidity improves with an improvement in
CGQ. On the other hand, when we move from Q1 to Q4, TURNOVER, LR, TRADES,
LEVELS and VOL increase, suggesting an improvement in the CGQ improves stock
liquidity.
[Insert Table 3(c) here]
4.7. Correlation analysis

Table 4 shows the Pearson correlation between the variables used in the analysis. In terms of
the relationship between CGQ and stock liquidity, as anticipated, CGQ have a significant
negative correlation with TWQS, ZERO, Amihud ILLIQ, and LM, whereas CGQ has a
statistically positive correlation with liquidity ratio (LR), stock turnover (TURNOVER),
number of trades, number of levels and volume. These results suggest that stock liquidity is
better in high CGQ firms. However, the correlation results here should be viewed with
caution, because they do not control the other factors that affect stock liquidity. We also
observe a significant correlation among alternative proxies of stock liquidity (TWQS and
ZERO; ILLIQ and LR; TURNOVER, LM, TADES, LEVELS, and VOL).

Additionally, CGQ is positively correlated with firm size (In (MC)), leverage (LEV),
asset tangibility (TANGIBILITY), and firm age (In (AGE)), indicating that better governed
firms are larger and older, and have more asset tangibility and high debt in their capital
structure. On the contrary, CGQ has a negative correlation with inverse of stock price
(PRICE), stock volatility (VOLATILITY), and growth opportunities (MTB), implying that
better governed firms are associated with lower equity risk and lower growth opportunities.
Table 4 also indicates that collinearity is generally moderate between the explanatory
variables. More specifically, the highest correlation coefficient is between Ln (MC) and
PRICE of -0.60 (p < 0.01). Finally, we also compute variance inflation factors (VIFs) when
estimating our regression models to test for signs of multi-collinearity between the
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explanatory variables. Our untabulated results confirm that no VIFs exceed five for any of
our explanatory variables, so multi-collinearity is not problematic in this study.

[Insert Table 4 here]
4.8. Independent sample t-test

We further conduct a univariate analysis by means of independent sample t-test. Stock
liquidity is an elusive concept and is influenced by various variables. However, a univariate
analysis provides a sense of the economic impact of CGQ on stock liquidity. Table 5 shows
the univariate results where we compare stock liquidity for the high and low CGQ firms. A
firm is considered to be in the high/low group if it has a score higher/lower than the sample
median. We observe a significant difference at the 1% level in all the stock liquidity measures
between the high CGQ firms and the low CGQ firms. Specifically, trading cost (TWQS and
ZERO) and price impacts of trade (ILLIQ and LR) are significantly lower for the high CGQ
firms than for the low CGQ firms. However, immediacy or trading frequency (TURNOVER,
LM, TRADES, LEVLES, and VOL) is higher for the high CGQ firms than for the low CGQ
firms. These results imply that firms with better CGQ have a greater stock liquidity.

[Insert Table 5 here]
5. Multivariate regression results

5.1. Pooled OLS regressions

Table 6 presents the results of pooled OLS estimates of regression Eqg. (9), when CG index is
the proxy of governance quality and either trading cost (TWQS or ZERO), price impact
(ILLIQ or LR), or immediacy (TURNOVER, LM, TRADES, LEVELS, or VOL) is the
dimension (proxy) of stock liquidity. The regression Eqg. (9) is well-fitted with an adjusted R-
square of 55.5%, 64%, 69.7%, 61%, 28.3%, 53.5%, 71.3%, 57.1%, and 66.8% for TWQS,
ZERO, ILLIQ, LR, TURNOVER, LM, TRADES, LEVELS, and VOLUME respectively,
with statistically significant F-statistics.

[Insert Table 6 here]

As anticipated, the coefficient on CG index is negatively significant at the 1% level for
both the proxies of trading cost in model 1 (TWQS) and in model 2 (ZERO). This suggests
that CGQ is inversely linked with the trading cost dimension of stock liquidity. On the other
hand, as predicted, the coefficient on CG index is negative and statistically significant at the
1% level in model 3 (Amihud ILLIQ estimate), and is positive and statistically significant at
the 1% level in model 4 (LR). These results indicate that CGQ is inversely related to the price
impact dimension of the liquidity. As expected, the CG index has a strong negative influence
on the LM (model 6) and a strong positive influence on the TURNOVER (model 5), the
TRADES (model 7), the LEVELS (model 8), and the VOLUME (model 9). These findings
indicate that CGQ can improve the immediacy dimension of stock liquidity. Overall, these
results provide support to the notion that better CGQ improves three dimensions of stock
liquidity. Unlike existing literature on CGQ and stock liquidity (Chung et al., 2010; Prommin
et al., 2014), we show that the improvement in liquidity through governance quality is not
restricted to one or two dimensions, but is related to all three main dimensions; namely, the
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trading cost, price impact, and trading frequency. In addition, we document that the
relationship between CGQ and stock liquidity is unaffected by the use of high frequency or
low frequency liquidity proxies, and is also unaffected by the use of price-, volume- or quote-
based liquidity proxies. Therefore, we accept Hla and H1b.

The economic significance of these results is also important. For instance, an increase in
the CGQ by one (sample) standard deviation would increase the stock liquidity by 13.12%
relative to the mean as measured by TWQS (trading cost).'® Likewise, Amihud’s illiquidity
(price impact) and LM (trading frequency) improves by 1.83% and 19.71% respectively in
response to an increase in CGQ by one (sample) standard deviation.

5.2. Alternative estimation methods

In this section we separately investigate the time-series and cross-sectional variation in the
relationship between CGQ and stock liquidity.

5.2.1. Fixed effect (time-series variation)

In this section, we check the robustness of our results with respect to panel data estimation
methods. In particular, we analyse the relation between CGQ and stock liquidity using fixed
effects regression method which controls for unobserved heterogeneity due to time-unvarying
omitted variables that differ across firms but are constant over time. While estimating the
effects of independent variables on dependent variables, this method focuses on over time
changes in the variables. Since fixed-effects regression method focuses on the time-series
variation between CGQ and stock liquidity, and a causal relation between them can be
examined using their time-series covariation, this method provide an additional insight into
the empirical linkage between CGQ and the three dimensions of stock liquidity.

[Insert Table 7 here]

Table 7 presents the results of fixed effect estimates of regression Eq. (9), when CG
index is the proxy of CGQ and either trading cost (TWQS or ZERO), price impact (ILLIQ or
LR), or immediacy (TURNOVER, LM, TRADES, LEVELS, or VOL) is the dimension
(proxy) of stock liquidity. The regression Eq. (9) is well-fitted with a reasonable adjusted R-
square and statistically significant F-statistics. We find again that trading cost (TWQS and
ZERO) and price impact (ILLIQ and LR) are negatively and significantly related to CGQ,
while trading frequency (TURNOVER, LM, TRADES, LEVELS, VOLUME) is positively
and significantly related to CGQ. These results provide further support that stock liquidity
improves with better corporate governance. The existing literature on CGQ and stock
liquidity (Chung et al., 2010; Prommin et al., 2014) employ fixed-effect regression in the
short time-series (n=4). However, FE may not be suitable for relatively short time-series
(Baltagi, 2005: p 13). Our FE estimates based on a relatively long time-series (n=13) provide
an additional support to the governance-liquidity linkage.

5.2.2. Between estimators (cross-sectional variation)

6 We multiply standard deviation of CG index, which is 4.541, with the coefficient on CG index, which is -0.00156, and get -0.00708.
Therefore, an increase in the CG index by one standard deviation decreases TWQS by -0.00708. As the mean TWQS is 0.054, a decrease by
-0.00708 denotes a change by -13.12% of the mean.
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To gain a further insight, we separately investigate the cross-sectional variation through the
between-estimator regressions. The results reported in Table 8 again confirm that the CGQ is
linked to stock liquidity cross-sectionally, as well. These results are in contrast to Prommin et
al. (2014) as they do not find significant linkage between CGQ and stock liquidity in a cross-
sectional setting. We argue that their sample is based on 100 large Thai firms and most of the
large firms may have similar corporate governance and similar firm characteristics and thus
may not produce cross-sectional variation in stock liquidity. Our BE estimates, based on a
relatively large cross-section (i=1,207 firms), provide an additional support to the
governance-liquidity linkage.

[Insert Table 8 here]
5.3. Potential endogeneity

Our analysis so far identifies the strong relationship between CGQ and stock liquidity. The
causal nature of this relationship, however, is not clear. It is possible that CGQ and stock
liquidity are determined endogenously, i.e., not only that CGQ may impact stock liquidity,
but also that stock liquidity may simultaneously trigger changes in CGQ (see e.g., Li et al.,
2012; Wintoki et al., 2012). We use three ways to address this potential endogeneity concern:
lagged independent variables, the two-stage least square (2SLS) approach, and the two-step
system GMM, a dynamic panel data estimation technique.

5.3.1 Lagged independent variables

Regressions based on contemporaneous variables are susceptible to endogeneity bias due to
reverse causality, whereas regression based on lagged values of variables help to control for
reverse causality, and thus tend to be less susceptible to endogeneity effects. We re-estimate
Eq. (9) by using the current period’s values of the stock liquidity variables (i.e., year t) and
the prior period’s CGQ and control variables (i.e., year t-1, year t-2 and year t-3). The results
are reported in Table 9. The new estimated results are virtually indistinguishable from those
of the original model’s OLS estimate in Table 6. The regression Equation 9 is well-fitted,
with an adjusted R-square of 55.00%, 61.80%, 69.70%, 61.50%, 26.10%, 50.40%, 68.70%,
58.10%, and 64.30% for TWQS or ZERO, ILLIQ, LR, TURNOVER, LM, TRADES,
LEVELS, and VOLUME respectively, with statistically significant F-statistics.

There is a significant negative relation of CGQ with trading cost and price impact, and a
significant positive relation with trading frequency at lag 1, lag 2 and lag 3 specifications.*’
From these results, we conclude that the evidence supports the interpretation that past CGQ
influences current stock liquidity rather than past stock liquidity influences current choice of
CGQ. These results not only provide an additional support to our principal results but also
suggest that CGQ has an ability to predict stock liquidity: a high level in CGQ “current year”
leads to a greater stock liquidity “next year”.

[Insert Table 9 here]
5.1.2.2. Instrumental variable approach (FE-2SLS)

*7 For brevity we do not report the results of lag 2 and lag 3. The results are similar when we take lag values of only CG index.
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To further address potential endogeneity bias due to reverse causality, we use the fixed effect
two-stage least square (FE-2SLS) approach. Implementation of this approach is far from
straightforward as it requires the selection of instrumental variables that are not only highly
correlated with the endogenous variable but also uncorrelated with the error term (Kennedy,
2003, p. 159). This suggests that we need to identify an instrumental variable that is highly
correlated with CGQ, but that does not affect stock liquidity except through CGQ.

We identify CG reform as an instrumental variable for CGQ. We construct a dummy
variable equal to 1 for the years after the CG reforms (2003) and to O otherwise and use it as
our instrument. We assume that the firm-level CGQ should be higher in the post-CG reforms
period (2004 to 2013) than that of pre-CG reforms period (2001 to 2003).*® This suggests that
CG reforms should be highly correlated with the firm-level CGQ. However, there is no
reason to assume that the CG reforms have a direct relationship with firm-level stock
liquidity. Therefore, CG reform dummy should function as a valid instrument because it is
related to firm-level CGQ and yet unlikely to be related to firm-level stock liquidity. This
approach of using a CG reforms dummy has been employed by Prommin et al. (2014).

The 2SLS results of Eg. (9) are reported in Panel A of Table 10. The first-stage
regression results reveal that the coefficient on CG reform is statistically significant and
positive, implying that CG reform explains firm-level CGQ significantly. In the second-stage
regression, either trading cost (TWQS or ZERO), price impact (ILLIQ or LR) or immediacy
(TURNOVER or LM) is the dependent variable. The coefficient on the predicted CGQ is
statistically significant and positive, confirming our earlier findings, i.e., better CGQ
improves stock liquidity.

[Insert Table 10 here]

5.1.2.3. Dynamic panel data estimation

We further check the robustness of our results by employing the dynamic panel data
estimation technique. Panel B of Table 10 reports the estimation results of Eq. (9) using the
Arellano and Bover (1995) and Blundell and Bond (1998) dynamic two-step system GMM.
In the dynamic system GMM, first-differenced variables are used as instruments for the
equations in levels and the estimates are robust to unobserved heterogeneity, reverse
causality, and dynamic endogeneity (if any).*®

The consistency of GMM estimation depends on the two important conditions. The first
condition is the serial independence of the residuals. The residuals in the first difference
should be serially correlated (AR1) by way of construction but the residuals in the second
difference should not be serially correlated (AR2). The second condition is the validity of
instruments, which is tested through Hansen J-statistics of over-identifying restrictions. The
Hansen J-statistics of over-identifying restrictions tests the null hypothesis of instrument
validity. The diagnostics tests in Panel B of Table 10 show that models 1-6 are well-fitted
with statistically insignificant test statistics for second-order autocorrelation in second

'8 We check the validity of this assumption by testing whether the CGQ is higher in the post-CG reforms period. The t-test confirms that
CGQ is indeed higher after the reforms, meaning that there is a significant improvement in CGQ.
'SPlease see Roodman (2009) for detailed estimation procedure of dynamic panel data using ‘xtabond2”.
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differences (AR2) and for Hansen J-statistics of over-identifying restrictions. Finally, the
number of instruments (i.e., 22) used in the model is less than the panel (i.e., 1155), which
makes the Hansen J-statistics more reliable.

The interpretation of the coefficients on the CG index in Table 10 qualitatively remains
the same as in Table 6. For instance, the statistically significant negative coefficients on the
CG index for TWQS, ZERO, ILLIQ and LM suggest that better governance is related to
greater stock liquidity. Likewise, the statistically significant positive coefficients on the CG
index for LR and Turnover suggest that governance quality positively relates to stock
liquidity. Overall, the system GMM estimates in Panel B of Table 10 support the notion that
even after controlling for unobserved heterogeneity, simultaneity, and dynamic endogeneity,
better governance is associated with stock liquidity in a way that is consistent with the
expectation.

We acknowledge that it is often difficult, if not impossible, to eliminate endogeneity
completely. However, our various tests, based on lagged variables, 2SLS analysis, and
dynamic system GMM should provide a certain degree of comfort that even when
endogeneity due to reverse-causality is considered, our main findings regarding CGQ to stock
liquidity do not change.

5.4. Alternative sample specifications

To preclude the possibility that data from the GFC period affects our results, we further check
the sensitivity of the results by excluding GFC observations (2008 and 2009) from the
dataset. The untabulated results show that CGQ significantly improves stock liquidity,
suggesting that the data from GFC period do not alter such a relationship.?

We further check the robustness of the relationship between CGQ and stock liquidity by
creating a strictly balanced dataset. The strictly balanced dataset (3900 observations) contains
firms that are available throughout the sample period (n=13). It is evident from the results
(not tabulated) that the relationship between CGQ and stock liquidity survives. These results
suggest that the relationship between CGQ and stock liquidity is not driven by an unbalanced
part of the sample.?

We further investigate the sensitivity of our results to potential firm-size effects. For this
purpose, we re-estimate the regressions using two subsamples, from which either the largest
10 percent or the smallest 10 percent of the firms has been excluded. The estimation results
(not tabulated) for the subsample without the smallest or the largest firms are similar to the
results reported in Table 6. This suggests that our findings are neither altered by relatively
small firms nor by relatively large firms.?

5.5. Governance categories and stock liquidity

The empirical evidence so far demonstrates a robust positive association between CGQ and
stock liquidity. Our CG index is based on four governance categories; namely, (1) board

2 Fuyrther to this, we separately investigate the relationship between CGQ and stock liquidity by considering only the GFC period
observations. The untabulated results reveal that even during the GFC the better governed firms have greater stock liquidity.

2 The results are similar when we analyse the relation by excluding the firms with one observation from our sample.

22 The results between CGQ and stock liquidity survive when we consider the top 500 firms only.
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structure, (2) audit committee, (3) remuneration committee, and (4) nomination committee. In
this section, we aim to understand which specific CGQ categories derive the results. Since
some of the CGQ categories are correlated, we run separate regressions for each category to
avoid multicollinearity problems. The fixed effect regression results are reported in Table 11.
As can be seen, all the governance categories are significantly related to the three dimensions
(trading cost, price impact, and immediacy) of stock liquidity. However, it might be noted
that there is a large coefficient on board quality than those of the other three categories. This
is consistent with the notion that board quality (proportion of independent directors, CEO
duality, and board meetings) is directly related to management control and thus prevents them
from distorting information. Overall, the evidence suggests the relationship between CGQ
and stock liquidity is not driven by a few governance categories. Therefore, we accept H1c
and H1d.

[Insert Table 11 here]

In addition to the governance categories, we also investigate the relationship between
individual governance variables and stock liquidity. To do so, we first omit the highly
correlated variables from each governance category and we then run separate fixed-effect
regressions for the individual variables of board, audit, remuneration, and nomination. The
results are reported in Table 12. We find that two of the board quality variables (proportion of
independent directors, and number of board meetings) significantly reduce liquidity risk.
Further to this, the presence and quality (independence, size, and meetings) of an audit
committee significantly increases stock liquidity. The presence and quality (independence) of
nomination and remunerations committee also improve stock liquidity. Although we find
significant relation between individual governance variables and stock liquidity, such a
relationship appears to be a little sensitive to the choice of liquidity proxy.

[Insert Table 12 here]
5.6. CGQ, ownership concentration and stock liquidity

We further check the robustness of our results by including ownership concentration in the
model. Ownership concentration may be related to stock liquidity. Since large shareholders
have an incentive to monitor the operations of the firms, they have access to private, value-
relevant information and may trade on this information to extract private benefits, and thus
increase adverse selection costs and reduce stock liquidity (Heflin and Shaw, 2000). High
ownership concentration is inversely related to trading volume and continuity of order flow
because large shareholders trade with lower frequency, which leads to wider spreads and
lower depth (Kothare, 1997). Therefore, ownership concentration should be negatively
related to stock liquidity. Further to this, ownership concentration may be related to internal
governance practices. Since ownership concentration permits close monitoring of a firm’s
management, it may reduce the demand for alternative monitoring mechanisms (e.g.,
proportion of independent directors and separation of CEO from board chair). Consistent
with this argument, Monem (2013) finds that high ownership concentration decreases board
independence and increases CEO duality. Given these evidences, it is interesting to include
ownership concentration variables in the model and examine if the CGQ and stock liquidity
survives in the presence of ownership concentration.
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We consider four proxies of ownership concentration; namely, the percentage of shares
held by the top twenty shareholders (Top 20), by substantial shareholders (block), by chief
executive officer (CEQO), and the presence of directors with substantial shareholdings
(Directors). Based on these four variables, we construct an ownership concentration index
(OC index). We assign 1 if the Top 20, block and CEO shareholdings are higher than the
sample median and 0 otherwise and we assign 1 if one or more of the directors is the
substantial shareholders of the firm and O otherwise. We collect this data from SIRCA. The
results are presented in Table 13.

[Insert Table 13 here]

As expected and shown in Table 13, the OC index has a significant negative influence on
stock liquidity. Specifically, we find high ownership concentration is associated with higher
trading cost, higher price impact of trade, and low trading frequency. Importantly, the
coefficients on CGQ remain significant even after controlling for ownership concentration.
This again confirms the robustness of our results on the relationships between CGQ and the
three dimensions of stock liquidity.

6. Conclusion

Investigating whether CGQ is related to stock liquidity is important for investors and firms.
As far as could be ascertained, this is the first study to show that the composite CGQ score is
relevant to the three dimensions of stock liquidity in Australia. Australia provides an
interesting context in which to examine the governance-liquidity relationship for several
reasons, including its pure order-driven trading system, less stringent CG environment, low
litigation risk, relatively weak market for corporate control, and high ownership
concentration.

We contribute to the literature by providing comprehensive and updated evidence on the
linkage between governance quality and stock liquidity. We use the self-constructed CG
indexes to measure governance quality, and nine alternative proxies of stock liquidity based
on price, volume, and quote data. This is the first study to cover all three dimensions of
liquidity, i.e., trading cost (time-weighted quoted spread and zero return measure), price
impact of trade (Amihud illiquidity estimate and liquidity ratio), and immediacy (turnover,
turnover adjusted zero volume days, number of trades and levels, and trading volume). We
use large cross-sectional data (1,207 firms) over the period from 2001 to 2013 and find that
better governance improves stock liquidity not only within firms, but also between firms.
These findings are robust to different dimensions of stock liquidity, to alternative estimation
methods (pooled OLS, FE, and BE), to the different sample specifications (GFC period,
balanced data, and size effect), and to endogeneity bias. Further, even when we control
ownership concentration, the governance quality significantly improves stock liquidity.

The overall findings suggest that governance quality is an important determinant of stock
liquidity (see Appendix C: Summary of results). Given such a finding, one of the important
practical implications of our results is that investors, firms, and regulators may wish to
monitor governance mechanisms more closely in order to devise sound trading strategies,
corporate environments and trading regulations, respectively.
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Table 1: Definitions of variables

Notations Variable names

Measures

Panel A: Dependent variables (Stock liquidity)

Trading cost measures(tightness)

TWQS Time-weighted quoted
spread
ZERO Zero return measure

Price impact measures (depth)
ILLIQ Amihud illiquidity estimate

LR Liquidity ratio

Trading frequency measures(immediacy)

TURNOVER Stock turnover

LM Turnover-adjusted zero
daily volumes

TRADES Number of trades

LEVELS Number of levels

VOLUME Trading volume

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.

Proportion of zero daily returns over a number of trading days in the financial
year.

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

Sum of daily trading volume to the sum of absolute stock return in a financial
year.

Sum of daily shares traded to the number of shares outstanding in the financial
year.
Turnover-adjusted zero daily volumes.

Average of number of transactions during the year.
Average of number of levels during the year.
Total number of shares traded during the year

Panel B: Main independent variable (Corporate governance quality)

CG index Corporate governance index

Governance categories

Board quality Board quality index

Audit quality Audit quality index
Nomination quality Nomination quality index

Remuneration index Remuneration quality index

Panel C: Control variables (Firm characteristics)

MC Firm size

LEV Leverage
VOLATILITY Return volatility
TANGIBILITY Asset tangibility
PRICE Stock price

AGE Firm age

MTB Growth opportunities
Panel D: Fixed effects

YR Year effect

IND Industry effect

Self-constructed corporate governance index based on 17 objective criteria of the
Horwath report.

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

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

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

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

Number of shares outstanding times share price at the end of fiscal year.
Book value of total liabilities over book value of total assets.

Standard deviation of daily stock returns.

Net property, plant and equipment to total assets.

Reciprocal or inverse of stock price.

Number of year firm is listed on the ASX at the end of each fiscal year.
Market value to book value ratio.

Thirteen individual dummy variables which equals either “1” or “0” for each year
from 2001 to 2013 with 2001 being the excluded year.

Nine individual dummy variables which equals either “1” or “0” for each
industry from Consumer Staples, Health Care, Information Technology,
Industrials, ~ Materials, = Consumer  Discretionary,  Energy, Utility,
Telecommunication Services with Telecommunication Services being excluded.
The industry classification is based on Standard & Poor’s two-digit Global
Industry Classification Scheme (GICS).
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Table 2: Descriptive statistics

Variables N Mean Min Max Std. dev. 1% Quartile Median 3 Quartile
Panel A:Corporate governance quality

CG index 10179 8.456 1 17 4.541 5 9 12
Panel B: Stock liquidity

TWQS 10179 0.054 0.002 0.222 0.059 0.012 0.031 0.072
ZERO 10179 0.401 0.051 0.952 0.281 0.162 0.328 0.610
ILLIQ 10179 7.804 0.002 61.274 15.203 0.134 1.365 6.686
LR 10179 32.49 0.959 205.84 53.100 3.480 9.598 30.656
TURNOVER 10179 0.478 0.023 1.596 0.440 0.141 0.324 0.686
LM 10179 4.077 2.70E-07 18.600 5.643 0.198 0.984 6.175
# TRADES 10179 148.69 0.484 1222.60 320.15 3.672 14.961 80.893
In (TRADES) 10179 2.920 -0.725 7.109 2.175 1.301 2.705 4.393
# LEVELS 10179 18.772 4.395 49.579 12.314 9.494 15.516 24.391
In(LEVELS) 10179 2.721 1.481 3.904 0.663 2.251 2.742 3.194
In(VOL