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Abstract 
 
Our study empirically examines the association between four board of director characteristics 
and two audit committee dimensions. The audit committee dimensions are the level to which 
Singapore publicly listed firms voluntarily (1) include more independent directors on their 
audit committee beyond the mandatory minimum majority of independent directors and (2) 
improve the collective knowledge and experience of this standing committee by including 
suitably qualified independent directors. Our analysis is based on hand collected data from 430 
domestically incorporated firms listed on the Singapore Stock Exchange (SGX) at the end of 
2003. We find Singapore publicly traded firms are likely to voluntarily include more 
independent directors on their audit committees beyond the mandated minimum majority 
when (1) the size of the board of directors increases, (2) firms segregate the positions of Chief 
Executive Officer (CEO) and Chairperson of the board, and (3) the proportion of independent 
directors serving on the board of directors increases. The percentage of independent directors 
with directorate interlocks appears not to influence a firm’s decision to voluntarily include 
more independent directors on their audit committees. We also find a statistically significant 
association between (1) duality (negative) and (2) percentage of independent directors with 
directorate interlocks (positive) and propensity for Singapore firms to voluntarily increase the 
collective knowledge and experience of the audit committee’s independent directors. Contrary 
to expectations board size and the proportion of independent directors are not significant 
determinants. 
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1. Introduction 
 

The primary objective of our study is to provide 
further empirical evidence within an alternative 
institutional and cultural domestic setting of the 
influence of board characteristics on a firm’s 
voluntary decision to establish a more 
independent and qualified audit committee. 
Academic scholars and corporate governance 
reform advocates recognize the importance of 
audit committees (e.g., Pincus et al., 1989; 
Cadbury, 1992; Dey, 1994; King, 1994; Beasley, 
1996; Klein, 1998). Bradbury (1990) argues audit 
committees can increase the credibility of the 
financial reporting process by effectively 
monitoring the internal and external audit 
functions. Similarly, the Securities Exchange 
Commission (SEC) (1999, p.1) suggest audit 
committees “play a critical role in the financial 
reporting system by overseeing and monitoring 
management’s and the independent auditors’ 
participation in the financial reporting 
process…Audit committees can, and should, be 
the corporate participant best able to perform that 
oversight function.” In recent years the audit 
committee’s functioning has come under intense 
scrutiny and criticism (Levitt, 1998; Klein, 2002a, 
2002b). Audit committees have been accused of 
failing in their responsibilities because their 
independence is impaired and members’ expertise 
in financial accounting matters is limited (Abbott 
et al., 2003). In response this criticism corporate 
governance reform committees and institutional 
bodies have sought to strengthen rules governing 
the composition of an audit committee to improve 
independence, and knowledge and experience to 
increase its monitoring effectiveness. The NYSE 
and NASDAQ, for example, modified listing 
requirements whereby firms are required to 
maintain audit committees with at least three 
directors, “all of whom have no relationship to 
the company that may interfere with the exercise 
of their independence from management and the 
company” (NYSE Listed Company Manual, 
Section 303.01[B][2][a]). Further, at least one 
member of the audit committee must have 
accounting or related financial management 
expertise in accordance to the business judgment 
of the board of directors (NYSE Listed Company 
Manual, Section 303.01[B][2][c]). 

Whilst corporate governance reformists and 
policymakers have sought to strengthen 
regulation governing audit committee 
composition in an effort to increase this standing 
committee’s independence, and knowledge and 
experience with the goal of increasing monitoring 
effective, firms still have considerable discretion. 
Recent seminal empirical work by Beasley and 
Salterio (2001) and Klein (2002a, 2002b) seeks to 
identify factors influencing a firm’s voluntarily 

response to policymakers and corporate 
governance reformists to improve the monitoring 
effectiveness of the audit committee. Board of 
directors characteristics have been a primary 
focus of this research. Whilst providing valuable 
insights, there is some question the empirical 
results of Beasley and Salterio (2001) and Klein 
(2002a, 2002b), that drew solely on data only 
from North America, can be generalized to extend 
across national boundaries. A growing band of 
international corporate governance research 
indicates a nation’s regulatory and economic 
environment, capital market strength, institution 
structure and corporate governance practices 
varies across national boundaries. As a result, it 
argued the importance, value and impact of 
various corporate governance structures should be 
examined separately in each nation (Vafeas and 
Theodorou, 1998). Drawing primarily on the 
framework of Beasley and Salterio (2001), we 
empirically examines the association between 
board characteristics and level to which 
Singapore publicly listed firms (1) voluntarily 
include more independent directors on their audit 
committee above the mandatory minimum 
majority and (2) incorporate greater a greater 
collective knowledge and experience of 
independent directors within the audit committee. 
As with Beasley and Salterio (2001), the present 
study examined the influence of board size, 
leadership structure (duality) and proportion of 
independent directors on the two aforementioned 
audit committee dimensions. In addition, the 
present study also examines for the influence of 
the percentage of independent directors on a 
firm’s board of directors holding directorships in 
another firm. 

We focus on Singapore publicly traded firms 
for several reasons. First, audit committees are a 
long established feature of Singapore firms’ 
corporate governance structure. New 
requirements embedded in the Singapore Code of 
Corporate Governance (2001) (The Code) serve 
to reinforce this importance particularly the 
committee’s independence and member expertise. 
Second, virtually all of the economically 
significant Singapore firms can be analyzed. 
Finally, Singapore’s corporate governance system 
is limply based on the Anglo-American system 
but the socio-political and economic environment 
is quite different. Consequently, our study allows 
a comparative analysis of generalizability 
possibilities of limited research results using 
based only Anglo-American data. 

We hand collected data for the analysis from 
430 Singapore firms.  We find firms are likely to 
voluntarily include more independent directors on 
their audit committees beyond the mandated 
minimum majority if the: (1) the size of the board 
of directors increases; (2) firms segregate the 
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position of Chief Executive Officer (CEO) from 
that of Chairperson of the board; and (3) the 
proportion of independent directors serving on the 
board of directors increases. These findings are 
consistent with Beasley and Salterio (2001). We 
find no statistically significant association 
between the percentage of independent directors 
with directorate interlocks and the voluntarily 
inclusion of more independent directors on audit 
committees above Singapore’s mandatory 
minimum requirement. Empirical findings also 
indicate a statistically significant association 
between duality (negative) and percentage of 
independent directors with directorate interlocks 
(positive) and propensity for Singapore   firms to 
voluntarily increase the audit committee’s 
collective knowledge and experience amongst its 
independent directors. Contrary to expectations 
board size and proportion of independent 
directors is not significantly associated with the 
inclusion of more members on the audit 
committee with financial and accounting 
expertise. 

The remainder of the study is as follows. 
Section II briefly reviews Singapore’s audit 
committee environment and develops the testable 
hypotheses. Section III describes the research 
method. Empirical results are described in 
Section IV, followed in Section V by the 
summary major conclusions and contributions of 
our study. 
 
2. Audit Committees in Singapore and 
Hypothesis Development 
 
Background 

 
Audit committees have been a major feature of 
the corporate governance structure of Singapore   
firms for several decades (Phan and Mak, 1999; 
Mak and Phan, 2001). Under the Companies Act 
of 1990, all listed firms in Singapore are required 
to have an audit committee. Singapore Stock 
Exchange (SGX) listing requirements also have 
long stipulated the need for an audit committee to 
be listed. Consistent with various corporate 
governance reform efforts (e.g., Blue Ribbon 
Committee, 1999; Cadbury, 1992; King, 1994, 
2002) the composition of the audit committee is 
embedded in legislation and institutional 
requirements in Singapore. The Companies Act 
of 1990, for example, required the audit 
committee to comprise a minimum of three 
members, the majority of whom being 
independent of management. Under the 
Companies Act of 1990 the audit committee 
Chairperson must have been a non-executive 
director. SGX Listing Manual requirements and 
Best Practice Guide (BPG) recommendations 
follow Companies Act of 1990 rules though the 

Chairperson must have been an independent 
director. Recommendations of The Code that 
became effective on 1 January 2003 also focus 
audit committee composition but are more 
stringent than previously. Specifically, under The 
Code audit committees of Singapore   firms must 
comprise a minimum of three members, being all 
non-executives and the majority independent.

5
 

Overall, requirements of the Companies Act of 
1990, SGX Listing Manuel and BPG are closely 
aligned requirements in nations such as Canada 
and United Kingdom. In contrast, requirements of 
The Code on audit committee composition mirror 
those being emphasized in the United States. 

In the wake of Enron and other major 
accounting scandals there were calls by scholars 
and corporate governance advocates alike for 
audit committee to comprise members that 
possess sufficient accounting and/or financial 
management expertise (e.g., Bull and Sharp, 
1989; Sommer, 1991; Blue Ribbon Committee, 
1999). These calls were based on the premise 
audit committee member expertise has a 
significant influence on the standing committee’s 
effectiveness. Some recent empirical evidence 
supports these claims (e.g., DeZoort and Salterio, 
2001; Beasley et al., 1999). In Singapore factors 
associated with audit committee expertise have 
been largely neglected. Regulations such as the 
Companies Act of 1990, SGX Listing Manuel and 
BPG did not provide any provisions for 
Singapore   firms to appoint directors with any 
specific academic or business expertise to the 
audit committee. The Code, however, 
recommends that at least two members serving on 
the audit committee should have accounting or 
financial management expertise or experience. 
The CGC (2001, p.8) argues the engagement of 
individuals with suitable qualified expertise to 
serve on the audit committee “will enhance the 
members’ confidence and independence in the 
committee’s dealing with the management, as 
well as both the external and internal auditors.”  
Relative to the United States, the imposition of 
two suitability qualified members to serve on the 
audit committee is more stringent. The NYSE, for 
example, requires only one member of the audit 
committee to have appropriate accounting or 
financial management expertise or experience. 
The CGC (2001, p.8) support the inclusion of 
more suitably qualified members on the basis that 
it “would strengthen the objectivity of the audit 
committee’s views and enhance the effectiveness 
                                                           
5
 The Code recommendations are not yet embedded in 

legislation such as Company Acts. Recommendations, 
however, have been incorporated into the Listing 
Manual requirements of the SGX effective from 1 
January 2003.  
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of the audit committee when it liases with the 
external auditor.” 

Whilst requirements under The Code are 
stricter than previously firms still have discretion 
over the precise composition of the audit 
committee. For example, the firm can elect to 
man the committee with all independent directors, 
the bare minimum or a combination thereof. 
Similarly the firm can voluntarily elect to have a 
higher representation of suitably qualified 
members than the recommended require or not. 
As the audit committee is sub-ordinate to the 
board of directors it is likely board characteristics 
are likely to have a significant influence on the 
composition of the audit committee. In the 
following sub-sections we develop hypotheses 
related to four major boards of director’s features. 
 
Board Size 

 
Board size has been of interest to scholars in the 
organizational management and corporate 
governance literature for the past several decades. 
This structural characteristic is generally thought 
to influence the effective monitoring capabilities 
of a board of directors. No consensus exists, 
however, on the direction of this association. 
Stakeholder theory and resource-dependence 
theory advocates, for example, generally support 
a positive association (e.g., Provan, 1980; Zahra 
and Pearce, 1989). Larger board size is thought to 
enable the election of a broader range of directors 
– such as inside directors, affiliated directors and 
independent directors – that represent and 
monitor the interests of a greater number of 
stakeholder groups. Further, it allows greater 
balancing of each board member’s individual 
expertise, interests and incentives, thereby 
promoting more effective decision-making and 
stakeholder harmony. Finally, larger board size 
enhances the information-processing capabilities 
and the quality of advice given to corporate 
management by the board (Zahra et al., 1993). 
Some empirical research supports the views of 
stakeholder and resource-dependence theorists. 
Chaganti et al., (1985) found that the board size 
of firms filing for Chapter 11 bankruptcy 
protection was smaller than a matched sample of 
non-failing firms. They (Chaganti et al, 1985) 
concluded that larger board size was more 
effective in preventing corporate failure than 
smaller boards. 

Alternatively, agency theorists support 
smaller boards reasoning that as size increases 
control and monitoring functions is impaired 
(Judge and Eithaml, 1992; Dalton et al., 1999). 
Mintzberg (1983) states larger boards also 
increase the opportunity for manipulation by 
corporate management. Similarly, Jensen (1993, 
p.865) wrote that when “boards get beyond seven 

or eight people they are less likely to function 
effectively and are easier for the CEO to control.” 
Also, some agency theory advocates suggest 
larger board size leads to less participation and 
cohesion amongst members, diminishing the 
ability to achieve a consensus on control 
decisions (Evans and Dion, 1991; Lipton and 
Lorsch, 1992). Yermack (1996) showed that 
higher market evaluations, as well as higher 
returns on assets (RCIA) and returns on sales 
(ROS), were associated with firms that had 
smaller boards of directors. He (Yermack, 1996) 
concluded that whatever benefits may be 
associated with board largeness is overwhelmed 
by poor communication and decision-making 
processes.  

Despite lacking a consensus, scholars 
generally support a positive association between 
board size and a firm’s ability to voluntarily 
increase independent director representation and 
engage independent directors of suitable 
expertise. As Klein (2002a, 2002b) argues a firm 
limits the size of its board then the number of 
directors with suitable expertise to serve on the 
audit committee will also be limited. Smaller 
boards of directors will naturally restrict the 
ability – and incentive – for a firm to voluntarily 
appoint more independent directors with suitable 
qualifications to audit committee (Collier and 
Gregory, 1999; Beasley and Salterio, 2001). 
Though empirical research supports this 
proposition, studies to date have relied on data 
predominantly from North America. To further 
understanding evidence in alternative domestic 
settings, the following hypotheses are formed: 
Hypothesis 1a: Singapore firms with larger board 

of directors are more likely to be associated 
with more independent audit committees than 
counterparts with small boards. 

Hypothesis 1b: Singapore firms with larger board 
of directors are more likely to be associated 
with audit committees of greater extensive 
breath in accounting expertise and committee 
experience than counterparts with small 
boards. 

 
Leadership Structure (Duality) 

 
Duality refers to the situation when an executive 
holds both the position of chief executive officer 
(CEO) and Chairperson of the board. Shareholder 
groups and regulators in Western free-enterprise 
economies are increasingly pressurizing firms to 
separate the roles of CEO and Chairperson of the 
board (Vafeas and Theodorou, 1998; Carello and 
Neal, 2003). Agency theorists argue duality 
seriously undermines the board of directors’ 
independence and, therefore, its effectiveness as a 
monitoring mechanism (e.g., Hofer, 1986; Patton 
and Baker, 1987; Wang and Dewhirst, 1992). 
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Sonnenfeld (1981) argues executives acting as 
both CEO and Chairperson are biased in their 
stakeholder orientations toward corporate 
management. Consequently, executives acting as 
joint CEO/Chairperson are likely to support the 
implementation of policies that benefit corporate 
management rather than shareholders (Ford and 
McLaughlin, 1984). Also, the positions of CEO 
and Chairperson are positions perceived to carry 
considerable power. Combining the two positions 
ultimately enables the executive to gain greater 
strategic influence and power. This influence and 
power may intimidate other directors who will be 
reluctant to support strategies and policies 
contrary to the interests of corporate management 
for fear of incurring the disapproval of their 
leader (Mallette and Fowler, 1992). Dividing the 
two positions disperses power and authority more 
equitably across the board of directors enhancing 
its ability to effectively implementation decisions 
that protect the interests of shareholders (Wang 
and Dewhirst, 1992). Empirical findings 
generally support normative suggests that 
separation of the roles of CEO and Chairperson is 
important in increasing a board of directors’ 
monitoring effectiveness (e.g., Dechow et al., 
1996). Overall, based on the above arguments and 
consistent with the prior work of Beasley and 
Salterio (2001), the present study expects duality 
will influence composition and expertise of audit 
committees of Singapore firms. It is likely that 
the environment in Singapore firms not 
segregating the roles of CEO and Chairperson 
will produce a less inducing atmosphere for the 
voluntary appointment of independent directors 
with suitable qualifications. Analysis of the 
impact of duality on the composition and 
expertise of audit committees in Singapore as 
prior research suggests CEO/Chairperson 
positions of publicly listed firms are held by the 
same individual. The following testable 
hypotheses are, therefore, formed as follows:        
Hypothesis 2a: Singapore firms separating the 

CEO and Chairperson roles are more likely 
to be associated with more independent audit 
committees than firms not segregating the 
two positions. 

Hypothesis 2b: Singapore firms separating the 
CEO and Chairperson roles are more likely 
to be associated with audit committees of 
greater extensive breath in accounting 
expertise and committee experience than 
counterparts not segregating the two. 

 
Proportion of Independent Directors 
on Board of Directors 

 
Prior literature routinely emphasizes the benefits 
of independent director representation in 
corporate governance.  Fama and Jensen (1983), 

for example, argue greater proportional 
representation of independent directors increases 
the board of directors effectiveness in monitoring 
managerial opportunism. Agency theorists 
propose two basic views to justify support for 
greater independent director representation. First, 
acceptance of a directorship appointment is a 
signal the independent director is a ‘decision 
expert’. Independent directors, therefore, place 
their reputation capital and potential future 
directorship offer at risk (Vafeas and Theodorou, 
1998). Consequently, independent directors have 
an incentive to fulfill their responsibilities and 
duties with greater diligence (Fama and Jensen, 
1983). Second, independent directors lack the 
issue of role bias relative to executive (and to a 
lesser degree non-executive) directors. That is, 
independent directors are not directly subordinate 
to the board within the corporate hierarchy 
(Johnson et al., 1993). Due to a role bias, 
executive directors are less likely to introduce or 
support policies at a board level that will 
ultimately affect them at a subordinate level 
(Frankforter, et al., 2000).  

Based on the prior justifications, independent 
directors a more likely to favour strategies 
indicative of better corporate governance policies 
such as the voluntary inclusion of more suitably 
qualified independent directors to the audit 
committee. Whilst independent directors have 
incentives to support such policies, their ability to 
implement them will be enhanced by the 
proportion of independent directors on the board 
of directors (Beasley and Salterio, 2001). First, 
with a greater pool of independent directors it is 
naturally easier for the board of directors to create 
a more independent audit committee. Second, 
increased independent director representation will 
dissipate the power of executive directors in the 
decision-making process such that the 
independent directors have a greater chance to 
influence composition and expertise of the audit 
committee. Klein (2002a, 2002b), however, 
warns that whilst independent directors have the 
incentive and ability to appointment more 
suitably qualified independent directors this 
option may not be viable. Previous researchers 
(e.g., Williamson, 1984; Fama and Jensen, 1983) 
point out that a board requires executive, non-
executive and independent directors to best fulfill 
the responsibilities of the board. Based on this 
point, Klein (2002b, p.438) suggests an audit 
committee’s composition and expertise reflects a 
trade-off between director independence and 
director attributes “which, in turn reflects the 
balancing of the firm’s monitoring needs and its 
requirements for specialized information.” 
Members of a board of directors, therefore, may 
have to consider the costs and benefits of 
appointing another suitably qualified independent 
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director versus an executive or non-executive 
director with specialized knowledge of the inner 
workings of the firm. Prior empirical research 
generally supports a positive association between 
the proportion of independent directors on a 
board and audit committee independence and 
expertise (e.g., Beasley and Salterio, 2001; Klein, 
2002a, 2002b). To explore this relationship within 
the corporate governance environment of 
Singapore the following testable hypothesis is 
formed: 
Hypothesis 3a: Singapore firms with a higher 

proportion of independent directors are more 
likely to be associated with more independent 
audit committees. 

Hypothesis 3b: Singapore firms with a higher 
proportion of independent directors are more 
likely to be associated with audit committees 
of greater extensive breath in accounting 
expertise and committee experience.  

 
Directorate Interlocks 

 
Prior literature suggests directorate interlocks

6
 

influences a board monitoring activities (e.g., 
Pfeffer and Salancik, 1978; Turnball, 1997). 
There is, however, no theoretical consensus on 
the precise direction of this association. Some 
(e.g., Pfeffer and Salancik, 1978; Young et al., 
2000) suggest directorate interlocks have a 
negative impact on the effective monitoring of 
boards. It is argued directorate interlocks 
increases intercorporate collusion, and the 
aggregation and advancement of the collective 
interests of the corporate elite. In addition, power 
of individual firms is enhanced when combined 
as a ‘group’. Consequently, the ability of each 
individual firm to absorb the scrutiny and 
demands of shareholders strengthens. Directorate 
interlocks, therefore, is thought to enable 
corporate management to become entrenched, 
thereby, being better able to restrict the 
implementation of policies that increases 
monitoring effectiveness. Under this perception 
of directorate interlocks, there is likely to be 
greater reluctance within a highly interlocked 
firm to voluntarily increase election of additional 
suitably qualified independent directors to the 
audit committee. Within group protection assists 
deflect negative overtures from external 
stakeholders having a less independent and 
qualified audit committee. 

Conversely, others argue directorate 
interlocks is fundamental in reducing a firm’s 
general vulnerability and exposure risk by 
enhancing a firm’s access to key resources, 
thereby, providing a more stable supply and 
                                                           
6
 Directorate interlocks refers to when a director of one 

firm holds a directorship with another firm. 

general business environment. Also, directorate 
interlocks are likely to enhance the natural 
sharing of information between firms. With this 
greater sharing and openness a firm’s propensity 
for secrecy is likely to diminish (Sanders and 
Carperter, 1998). Directorate interlocks may also 
enhance the decision-making capabilities of a 
board of directors. With greater directorate 
interlocks a firm’s board of directors can draw on 
the broader personal knowledge of other 
organizations acquired by interlocked members 
so that greater insights and comparisons can be 
incorporated within the decision-making process 
(Dahya et al., 1996). If directorate interlocks 
reduces a firm’s risks and increases openness 
directors – particularly executive directors – may 
perceive there is lower associated costs with 
voluntarily including more suitably qualified 
independent directors to serve on the audit 
committee. Further, directorate interlocks may 
increase the pool of experienced independent 
directors available to serve on the audit 
committee. 

Directorate interlocks is an important issue 
within the context of Singapore. Due to its small 
population and cultural background the overall 
pool of directors serving on firms is likely to be 
lower relative to more populace nations. 
Consequently, to meet the monitoring needs and 
other requirements, Singapore firms are likely to 
engage the serves of directors serving on other 
firms. Prior to the present study a formal 
empirical analysis of the association between 
directorate interlocks and audit committee 
composition and expertise had not been 
undertaken. Consequently, to explore the 
influence of directorate interlocks on audit 
committee independence and expertise in 
Singapore the following null hypotheses (as the 
direction of relationship cannot be determined ex 
ante) are formed: 
Hypothesis 4a: Singapore firms with a higher 

proportion of directorate interlocks are not 
associated with more independent audit 
committees. 

Hypothesis 4b: Singapore firms with a higher 
proportion of directorate interlocks are not 
associated with audit committees of greater 
extensive breath in accounting expertise and 
committee experience. 

 
3. Research Method 

 
Sample Data 
 
Data were hand collected from the 2003 annual 
reports of firms listed on the SGX (Mainboard 
and SESDAQ). The initial sample comprised 551 
firms. To eliminate the undue influences of 
foreign requirements and expectations, 63 foreign 
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incorporated firms were removed. Finally, 
consistent with prior research, 20 firms not listed 
on the SGX for the entire twelve months of the 
2003 calendar year were also excluded.

7
 Out of 

the 468 firms remaining a complete panel of 
useable annual reports filed with the SGX, and 
board and audit committee information for 445 
firms were collected. Eleven firms were excluded 
due to various miscellaneous data limitations 
(such as lack of information on committee 
composition or construction of the board of 
directors). A further four outliers (4> standard 
deviations from the mean) were excluded. The 
final useable sample, therefore, comprises 430 
firms. 
 
Regression Model and Proxy 
Measures 

 
The primary statistical tool applied in this present 
study is ordinal logistic regression. The model 
employed to test Hypotheses 1a, 2a, 3a and 4a is 
presented below in Equation 1 whilst Equation 2 
is used to test Hypotheses 1b, 2b, 3b and 4b:  
AC Independencei = α + βi1Board Sizei - 

βi2Dualityi + βi3BDCOMPi + βi4PerDirLocksi 
+ βi5Leveragei + βi6Poweri + βi7PerInsOwni 
+ βi8Block Hi + βi9Auditori + βi10Regulatori + 
βi 11Firm Sizei + βi12ConLossesi + εi [1] 

AC Expertisei = α + βi1Board Sizei - βi2Dualityi + 
βi3BDCOMPi + βi4PerDirLocksi + 
βi5Leveragei + βi6Poweri + βi7PerInsOwni + 
βi8Block Hi + βi9Auditori + βi10Regulatori + βi 

11Firm Sizei + βi12ConLossesi + βi13No AC 
Membersi + εi [2] 

Legend: See Table I and II for full description 
and definition of the dependent, independent and 
control variables. 

AC Independence is an ordinal scale measure 
where Singapore firms meeting the mandatory 
minimum majority of independent directors 
required to serve on the audit committee are 
coded zero. Firms with audit committees 
comprising a proportion of independent directors 
between the mandatory minimum and 100% 
independent director representation were coded 
one. Finally, those with audit committees 
composed solely of independent directors were 
coded two. This method is consistent with 
Beasley and Salterio (2001). Data for measuring 
                                                           
7
 Prior to their IPO a firm may not have established a 

board of directors allowing sufficient scope to appoint 
an audit committee with a percentage of independent 
directors greater than the minimal requirements. With 
passage of some time the firm will have greater scope 
to make voluntary adjustments to its audit committee. 
Inclusion of firms that have only been listed may create 
noise within the analysis. 

AC Independence is from the 2003 fiscal year 
annual reports. 

The method developed by Beasley and 
Salterio (2001) is also utilized in constructing the 
proxy measure for AC Expertise. This proxy is a 
composite rating score based on whether the audit 
committee possessed three distinctive attributes 
representative of different important dimensions 
of independent directors’ knowledge and 
experience in financial reporting and audit 
committee related matters. These three attributes 
are: 

(a) one (or more) independent directors 
serving on the audit committee had 
senior executive experience; 

(b) one (or more) independent directors 
serving on the audit committee held a 
professional certification in accounting 
or law; and 

(c) one (or more) independent directors 
serving on the audit committee had 
experience serving on audit committees 
of another firm as an independent 
director. 

Beasley and Salterio (2001, p.562) selected 
these three conditions as scholars and corporate 
governance reform advocates (e.g., 
Abdolmohammadi and Levy, 1992; DeZoort, 
1997) have indicated they are “important 
component of knowledge and experience that an 
audit committee member should process.” In the 
specific context of Singapore, the CGC (2001) 
also recognized these conditions as key attributes. 
Further, the three conditions have “been shown to 
affect individual audit committee members’ 
judgments in laboratory tasks” (Beasley and 
Salterio, 2001, p.562). Information necessary for 
measuring AC Expertise is obtained from 2003 
fiscal year annual reports, SGX Companies 
Handbook (2001, 2002), Who’s Who of Singapore 
(2001, 2002), Who’s Who of Business in Asia 
(2002) and the Times Publishing Directory of 
Singapore Business (2001, 2002). 

Several reasons justify the adoption of 
Beasley and Salterio (2001) method in 
constructing the two dependent variables. First, 
audit committee requirements in Singapore at the 
time of the present study were similar to Canada 
where the research of Beasley and Salterio (2001) 
focused. Therefore, this provides a similar frame 
of reference in applying the respective proxy 
measures. Second, in specific respect to AC 
Expertise, the method enables different key 
attributes to be integrated into a single 
comparable score that better captures the overall 
balance of an audit committee’s knowledge and 
experience. Third, empirical research into issues 
covered by this present study is still limited. 
Consequently, there are questions about the 
ability to generalize findings such as those from 
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Beasley and Salterio (2001). In using the method 
defined by Beasley and Salterio (2001) in 
constructing the two dependent variables, results 
of the present and prior research can be better 
compared. The absolute number of members 
serving on the board of directors at the end of the 
2003 fiscal year is used to proxy for the size of 
the board of directors. The proxy is denoted 
Board Size. The proxy for the segregation of the 
executive positions of Chairperson and CEO

8
 is 

denoted as Duality. This proxy is scored on a 
dichotomous basis with a firm having the same 
individual serving as Chairperson and 
CEO/President /Managing Director scored one 
(1), otherwise zero (0). The proportion of 
independent directors serving on the board of 
directors at the end of the 2003 fiscal year is used 
to proxy for board independence (denoted 
BDCOMP).

9
 Finally, the proxy for director 

interlocks (denoted PerDirLocks) is measured as 
the proportion of independent directors holding 
directorships in other firms to the total number of 
independent directors on the board.  

Leverage is defined as the extent of long-
term liabilities as a percentage of total assets 
(Defond and Jiambalvo, 1994). Data on long-term 
liabilities and total assets were obtained from 
each firm’s 2003 fiscal year annual report. In line 
with the tenet if agency theory it is predicted that 
as the extent of Leverage increases a board of 
directors’ propensity to voluntarily improve audit 
committee independence increases. Power is a 
dichotomous measure with firms having the non-
executive Chairperson serving on the audit 
committee being coded as one (1), otherwise the 
firm is coded zero (0). Data on CEOs sitting on 
the audit committee of the firm is obtained from 
the 2003 fiscal year annual report of each firm. 
PerInsOwn, the proxy for the amount of 
ownership by inside directors, is defined as the 
ratio of outstanding shares owned by inside 
directors to the total number of outstanding shares 
of the firm. Consistent with prior theoretical 
arguments it is expected that higher levels of 
PerInsOwn will be associated with lower levels 
of voluntary improvements in audit committee 
                                                           
8
 In contrast to United States firms Singapore public 

listed firm the senior executive may hold the title of 
managing director or president that are considered to be 
equivalent to a chief executive officer designation. We 
recognize these three positions as one in the same for 
our study. 
9
 Consistent with prior research, employees are deemed 

inside directors and, therefore, are excluded from this 
measure. In addition, employees of a parent firm or 
subsidiary firm or employees of a firm with the same 
parent firm are also excluded as are former employees. 
Finally, individuals with professional ties to the firm 
are excluded. 

independence. The proxy for presence of a block 
holder is denoted as Block H. Consistent with 
prior research (e.g., Mak and Phan, 2000; Klein, 
2002a) a block holder is defined as an individual, 
firm or institution owning 10% or more of the 
outstanding shares of the firm. Using a 
dichotomous scale, firms with a block holder 
present are coded one whilst those without a 
block holder present are coded a zero. The proxy 
Auditor is used to denote whether the firm’s 
external auditor is one of the Big-5 firms or not. 
Sample firms audited by a Big-5 audit firm are 
coded one whilst all remaining firms are coded 
zero. Information on block holder and external 
auditor engaged by each sample firm is obtained 
from the 2003 fiscal year annual report of each 
sample firm. Regulator is a dichotomous scale 
where a sample firm operating in a Singapore 
government regulated business sector is coded a 
one whilst remaining firms are coded zero. 
Consistent with prior research (e.g., Menon and 
Williams, 1994; Beasley and Salterio, 2001) it is 
predicted Regulator will have a positive 
association with AC Independence and AC 
Expertise. Firm Size is measured as the natural 
logarithm of a firm’s total book value of assets as 
reported in the 2003 fiscal year annual report of 
each sample firm. Finally, sample firms reporting 
consecutive losses (net losses after tax before 
extraordinary items) in the 2001 and 2002 fiscal 
years were coded one whilst all remaining firms 
were coded zero. Profits are from the 2003 fiscal 
year annual reports. 

 
4. Results 
 
Descriptive Statistics 

 
Table I – Panel A reports data on the composition 
of the board of directors for the 430 sample 
Singaporean   firms. Findings indicate 44.371% 
of the board members are independent, slightly 
less more two-fifths (40.216%) are insiders whilst 
the remainder (15.413%) are non-executive 
directors. Of the 430 sample Singaporean   firms, 
just over one quarter (28.643%) have boards of 
directors comprising at least 50% independent 
directors. Only three firms had a board of 
directors comprised solely of independent 
directors. Data on audit committee composition 
of the 430 sample Singapore firms, as reported in 
Table I – Panel B, are consistent with prior 
research using Singapore data. In general, audit 
committees of Singapore firms are dominated by 
independent directors (73.220%). This is not 
surprising given the legislative and institutional 
requirements regarding audit committees. 
Singapore firms appear to appoint on average 
26.780% of the members that are non-executive 
directors. Also, just under a quarter (23.713%) of 
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the sample firms had audit committees comprised 
solely of independent directors. Table 1 – Panel C 
summarizes knowledge and experience 
characteristics of the sample firms’ audit 
committee. Results indicate a large majority of 
Singapore firms (76.243%) had at least one 
independent director serving on their audit 
committee with experience serving as an 
independent director on the audit committee of at 
least one other firm. Meanwhile, over half 
(52.892%) of the sample firms had at least one 
independent director on their audit committee 
with senior executive experience. Two-fifths of 
the sample firms (40.682%) had at least one 
independent director on the audit committee with 
professional credentials in either accounting or 
law. Relative to the findings of Beasley and 
Salterio (2001), the overall level of knowledge 
and experience of audit committees of Singapore 
firms appears quite similar to Canadian firms.  

 
[Insert Table I About Here] 

 
Findings on the composition of boards of 

directors and audit committees of the 430 sample 
Singaporean   firms are consistent with previous 
related Singapore studies. However, comparisons 
with research in Western nations (e.g., Canada, 
United Kingdom and United States) indicate 
various differences. Major differences include: 
(1) percentage of executive directors in Singapore   
firms are higher than Western nations with the 
percentage of independent directors less; (2) 
percentage of boards comprising at least 50% 
independent directors is lower than Western 
nations; (3) size of the audit committee of firms 
from Western nations are slightly greater than 
Singapore   firms; and (4) the percentage of firms 
with audit committees comprised solely of 
independent directors is less for Singapore   firms 
than counterparts in Western nations. 

Table II presents the mean, median and 
standard deviation of the untransformed 
independent variables and control factors used in 
the ordinal logistic regression analysis. Findings 
indicate the boards of directors of Singapore   
firms have an average (median) directorship 
number of 7.132 (7.000). Board size of Singapore   
firms is generally lower than for firms from 
Western nations. For 31.681% of the sample 
firms, the same individual occupied the positions 
of CEO and Chairperson. This percentage is 
generally comparable to values reported in studies 
using data from Western nations. Findings 
indicate that on average just over a third 
(36.342%) of the independent directors on the 
board of directors of one firm conjointly served 
on the board of directors of another firm. 
Leverage had an average of 37.261% and median 
of 36.721%. For just over a sixth of the 430 

sample Singapore firms (16.742%) the non-
executive Chairperson was a serving member on 
the audit committee at the end of the 2003 
calendar year. The average (median) level of 
ownership of outstanding shares amongst inside 
directors was 25.221% (19.266%), an average 
higher than in other developed economies such as 
Canada, United States and United Kingdom 
(Vafeas and Theodorou, 1998; Beasley and 
Salterio, 2001; Klein, 2002a, 2002b). The higher 
level of inside ownership is not unexpected 
because many publicly listed firms in Singapore 
continue to have strong family ties. Nearly half 
(52.336%) of the sample firms have at least one 
stockholder holding 10% of the outstanding 
shares of the firm. For 87.216% of the sample 
firms the external auditor was a Big-5 firm whilst 
15.224% operated in regulated industries. Given 
the sample firms cover virtually all the   firms in 
Singapore at the end of 2003, the sample 
comprises a diversified range of firms by size 
with average total assets being $1,468.93 million 
(Singapore dollar) with the median firm having 
total assets of $699.81 million. The economic 
performance of the sample firms appears to be 
relatively low with 22.638% report two years of 
consecutive losses. This is consistent with the 
tough economic conditions prevailing in 
Singapore during 2001 and 2002. Finally, average 
audit committee size (3.187 individuals) suggests 
few Singapore firms have audit committee 
membership above the mandatory minimum of 
three persons. 

 
[Insert Table II About Here] 

 
Correlations 
 
Table III presents Pearson correlations between 
the dependent variable, independent and control 
factors. Spearman correlations yielded similar 
findings. Correlations between the dependent and 
independent variables support some of the 
testable hypotheses. Specifically, AC 
Independence is significantly positively 
correlated with Board Size and BDCOMP 
(Hypothesis 1a and Hypothesis 3a) whilst 
significantly negatively correlated with Duality 
(Hypothesis 4a). Meanwhile, AC Expertise is 
significantly negatively correlated with Duality 
(Hypothesis 2b) and positively significantly 
correlated with PerDirLocks (Hypothesis 4b).  

 
[Insert Table III About Here] 
 

Table III also indicates a number of the 
independent variables and control factors are 
significantly correlated with each other. Farrar 
and Glauber (1967) state bivariate correlation 
values indicate harmful levels of mulitcollinearity 
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if above 0.8 (Hair et al., 1995). No bivariate 
Pearson correlations between independent and 
control variables are greater than 0.442 (Board 
Size and Board Size). To supplement the Pearson 
correlations, variance inflation factor (VIF) 
values are computed using Equation 1 and 
Equation 2. All VIF values computed were below 
2.0, significantly below the critical value of 10.00 
(Netter et al., 1989). Overall, Pearson correlations 
and VIF results indicate multicollinearity is not a 
serious concern. 
 
Ordinal Logistic Regression Analysis 
 
Table IV – Panel A reports the empirical results 
from the ordinal logistic regression analysis based 
on Equation 1. Consistent with Hypothesis 1a, the 
coefficient for Board Size is positive and 
statistically significant (p<0.05). This implies 
Singapore   firms with more individuals serving 
on the board of directors are more likely to elect a 
higher proportion of independent directors to the 
audit committee than the mandated minimum 
requirement than counterparts with smaller 
boards. Hypothesis 2a is also supported by results 
reported in Table IV – Panel A. That is, the 
negative and statistically significant coefficient 
for Duality (p<0.01) shows Singapore firms that 
did not segregate the positions of CEO and 
Chairperson have a lower propensity to 
voluntarily elect more independent directors to 
the audit committee than the mandated minimum 
requirements. The positive and statistically 
significant coefficient representing BDCOMP 
(p<0.01) supports Hypothesis 3a. This is 
consistent with the perception Singapore firms 
with a higher proportion independent directors on 
the board of directors are more likely to 
voluntarily appoint more independent directors to 
the audit committee than the mandatory 
minimum. The coefficient for PerDirLocks is 
insignificantly different from zero. Consequently, 
Hypothesis 4a is not supported by the findings 
reported in Table IV – Panel A. Amongst the 
control factors, the coefficients for PerInsOwn 
(p<0.10) and Board Size (p<0.05) are statistically 
significant (negative and positive respectively). 
Coefficients for the remaining control factors are 
insignificantly different from zero. 

 
[Insert Table IV About Here] 
 

Ordinal logistic regression results based on 
Equation 2 are reported in Table IV – Panel B. 
Results reported in Table IV – Panel B do not 
support Hypothesis 1b. Specifically, the 
coefficient is statistically insignificant from zero 
and in the opposite direction to expectations. 
Consistent with predictions of Hypothesis 1b the 
coefficient for Duality is negative and statistically 

significant. Singapore firms that fail to segregate 
the positions of CEO and Chairperson of the 
board, therefore, are less likely to voluntarily 
appoint more suitably qualified independent 
directors to the audit committee. The coefficient 
for BDCOMP is moderately statistically 
significant. The directional sign on the coefficient 
for this independent variable is contrary to 
theoretical arguments, empirical findings and 
expectations of Hypothesis 3b (e.g., Beasley and 
Salterio, 2002). Findings suggest, therefore, that 
in the case of Singapore firms those with a higher 
proportion of independent directors are less likely 
to include more suitably qualified independent 
directors to the audit committee. Consistent with 
Hypothesis 4a, the positive and statistically 
significant coefficient for PerDirLocks implies 
that firms with a higher percentage of 
independent directors with directorships on other 
boards are more likely to elect them to the audit 
committee to improve the overall knowledge and 
experience of this standing committee. Amongst 
the control factors, the coefficients for AC CEO 
Friendly (p<0.10), Board Size (p<0.05) and No 
AC Members (p<0.01) are statistically significant 
and positive. Coefficients for the remaining 
control factors are insignificantly different from 
zero. 
 
Sensitivity Analysis 

 
To test robustness of the results we conduct 
supplementary analysis. First, following the 
methodology of Beasley and Salterio (2001), 
firms were categorized into three groups: (1) 
firms meeting the mandatory minimum 
requirement for a majority of independent 
directors on the audit committee; (2) firms with 
audit committees comprising a proportion of 
independent directors between the mandatory 
minimum requirement and 100% independent 
directors; and (3) firms with audit committees 
comprised solely of independent directors. Firms 
in the three categories were then coded zero, one 
and two respectively. A multinominal ordered 
probit regression based on the General Equation 
is then performed. Results from this analysis are 
consistent with those reported in Table IV, with 
no differences in the direction and significance 
levels of the independent variables. Second, due 
to the low number of firms in the second category 
(9.32%) firms were recoded into two groups. 
Firms meeting the mandatory minimum 
requirement for a majority of independent 
directors serving on the audit committee were 
coded zero whilst all other firms were coded one. 
Logit, multiple and probit regression analysis are 
then conducted using this alternative coding 
procedure. Again, results for the logit, multiple 
and probit regression are consistent with findings 
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reported in Table IV. Third, in some situations the 
structure of a firm’s board of directors did not 
provide scope to voluntarily exceed the 
mandatory minimal requirement of a majority of 
independent directors on the audit committee 
without having to appoint an additional 
independent director. As a test of robustness, all 
firms (n=108) with the number of independent 
directors on the board being exacting equal to the 
number of independent directors required for that 
firm’s audit committee to have a majority of 
independent directors given its size were 
excluded. Analysis performed using the 
remaining firms reveal no differences in the 
direction and significance of any of the 
independent variables. Finally, additional analysis 
was conducted to access the sensitivity of results 
to the proportion of independent directors on the 
board, the size of the board and firm size. All 
results reported in Table IV continue to hold. 

 
5. Conclusions 

 
Some recent empirical research has investigated 
the association between boards of directors’ 
characteristics and audit committee composition 
(e.g., Beasley and Salterio, 2001; Klein, 2002a, 
2002b). The purpose of our study is to build on 
developing the understanding of such associations 
drawing on data from a different socio-political 
and economic environment – namely Singapore – 
than prior research that utilizes North America 
sources. Specifically, we examines the 
association between four board-specific 
characteristics – size of the board, leadership 
structure, proportion of independent directors and 
percentage of independent directors with 
directorate interlocks – and two audit committee 
features – level of independent director 
representation and extent of knowledge and 
experience. 

The major findings from our study are 
summarized in the following manner. First, 
consistent with the findings of Beasley and 
Salterio (2001) and Klein (2002a, 2002b), we find 
Singapore firms with (a) larger boards of 
directors and (b) a higher proportion of 
independent directors were likely to voluntarily 
include more independent directors to their audit 
committees than the mandatory minimum 
required than counterparts with a smaller number 
of board directorships and lower proportion of 
independent directors. Second, Singapore firms 
than did not segregate the positions of CEO and 
Chairperson of the board were less likely to 
voluntarily include more independent directors to 
serve on the audit committee than the mandatory 
minimum required than firms that had different 
individuals acting in the two aforementioned 
positions. This finding is consistent with 

expectations and prior empirical results (Defond 
et al., 2000; Beasley and Salterio, 2001). Third, 
director interlocks amongst independent is found 
not to have a significant association with the 
likelihood of a Singapore publicly listed firm 
voluntarily including more independent directors 
to the audit committee beyond the mandatory 
minimum requirements. 

Fourth, a Singapore publicly listed firm that 
segregates the positions of CEO and Chairperson 
of the board is found to be more likely to include 
more independent directors with an increased 
understanding of financial matters and audit 
committee knowledge and experience than a firm 
not segregating these two key positions. This is 
consistent with findings based on Canadian data 
(Beasley and Salterio, 2001). Fifth, contrary to 
prior empirical findings of Beasley and Salterio 
(2001) utilizing Canadian information, our study 
indicates no association between either board size 
and proportion of independent directors on the 
board and the propensity for a Singapore publicly 
listed firm to voluntarily include more 
independent directors to the audit committee with 
an increased understanding of financial matters 
and audit committee knowledge and experience. 
Finally, results indicate that Singapore firms with 
a higher percentage of independent directors 
holding directorships on the boards of other firms 
generally had audit committee comprised of 
independent directors with an increased 
understanding of financial matters and audit 
committee knowledge and experience than those 
counterparts with independent directors without 
interlocks. The significance of this characteristic 
may stem from Singapore’s small natural 
population and the small pool of individuals to 
serve as directors. That is, as research of 
Singapore firms indicate a large number of the 
same individuals serve on various boards of 
publicly listed firms. This is particularly true for 
independent directors. Due to the regulatory 
requirements pertaining to audit committees in 
Singapore there is a greater likelihood that 
independent directors with interlocks with have 
experience serving on audit committees than 
those without interlocks. As a result, Singapore 
firms with a higher proportion of independent 
directors with interlocks there is an increased 
likelihood of one or more of these independent 
directors having audit committee experience. In 
general, Singapore firms appear to take advantage 
of this situation by appointing the relevant 
independent director (i.e., an independent director 
with interlocks) to the audit committee than an 
independent director not holding other 
directorships. 

Findings from our study have both scholarly 
and applied applications being of interest to 
various stakeholders (e.g., shareholders, 
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institutional investors, corporate management), 
academics, regulators, board of director members 
(both present and future), policymakers and 
corporate governance reform advocates. On a 
scholarly level, findings from our study provide 
some additional support for the framework 
developed by Beasley and Salterio (2001). 
Specifically, findings of the present study show 
key board of director characteristics identified by 
Beasley and Salterio (2001) to be associated with 
a firm’s willingness to voluntarily include more 
independent directors to the audit committee 
beyond mandatory minimum requirements 
appears to transcend to other socio-political and 
economic and corporate governance 
environments. Consequently, results assist in 
further generalizing earlier empirical results to 
alternative domestic settings. Conversely, 
findings from the present study suggest the results 
of Beasley and Salterio (2001) regarding board of 
director characteristics-audit committee 
knowledge and experience links may not be 
readily generalized to alternative domestic 
setting. The present study indicates that within the 
Singapore domestic setting the independent 
directors’ interlocks appears the central 
determinant of a publicly listed firm’s decision to 
voluntarily include an independent director with 
an increased understanding of financial matters 
and audit committee knowledge and experience to 
the audit committee. Overall, findings of the 
present study suggest that in the case of audit 
committee knowledge and experience further 
studies across other domestic settings to 
determine the precise impact of board 
characteristics on this audit committee dimension. 

On an applied level, findings from our study 
provide various stakeholders (such as 
shareholders, institutional investors, present and 
future board members) with a greater 
understanding of the factors influencing a firm’s 
decision in constructing its audit committee. For 
example, in the case of a present and future 
independent director considering a possible 
independent directorship, results indicate that a 
Singapore publicly listed firm is likely to have a 
higher expectation of any director serving on 
other board of directors to serve on its audit 
committee than an independent director without 
such interlocks. Results will also assist 
stakeholders develop appropriate external 
assessment models for determining the relevant 
risk associated with a Singapore publicly listed 
firm’s corporate governance accountability and 
performance. For Singapore corporate governance 
policymakers the findings from the present study 
have relevant implications. Findings suggest 
requirements of The Code aid in providing the 
incentive and ability of Singapore firms to 
increase audit committee independence regardless 

of proposed changes to mandatory requirements. 
Conversely, The Code recommendations related 
to segregation of the Chairperson and CEO 
position appears to be the only one that may have 
an indirect influence on the willingness of 
Singapore firms to voluntarily improve audit 
committee knowledge and expertise. As a result, 
Singapore policymakers may consider the 
introduction of more direct policies more 
effective in increasing this dimension of an audit 
committee. Finally, for international 
policymakers and corporate governance 
reformists, due to the contrary findings from our 
study and prior research (e.g., Beasley and 
Salterio, 2001; Klein, 2002a, 2002b) there may be 
difficulties in efforts to harmonize corporate 
governance practices related to audit committees. 
Rather than introduce, or blindly transplant, a 
corporate governance policies and incentives for 
improving audit committee independence and 
knowledge and experience from another country, 
policymakers should review the socio-political, 
economic and corporate governance in their 
respective nations to determine the most 
appropriate strategy. 

A variety of avenues for future research arise 
from this present study. First, whilst showing 
board characteristics are associated with audit 
committee independence, and knowledge and 
experience, findings from our study do not 
indicate if this actually improves audit committee 
performance. For example, future research of 
audit committees and corporate governance in 
Singapore may focus on whether firms with 
segregated Chairperson and CEO positions and 
more independent audit committees have lower 
levels of financial fraud than counterparts that 
segregate the two positions but have less 
independent audit committees. Second, raises 
questions about the generalizability of results 
using North American data to alternative socio-
political, economic and corporate governance 
environments. Additional research should attempt 
to extend this line of inquiry to other domestic 
settings to provide additional understanding of the 
links between board characteristics and key audit 
committee dimensions. Finally, corporate 
governance is an on-going process. Future 
research may attempt to examine board 
characteristics – audit committee dimension links 
across time to determine the impact of changes in 
corporate governance policies. For example, a 
longitudinal study may examine the associations 
included in our study in the years following the 
implementation of the recommendations of The 
Code. 
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Appendices 
 

Table 1. Composition board and audit committees across the sample (n=430). 
 

Description Name Average Median St. Deviation 
Panel A – Board of Directors Composition    
% board comprising inside directors 40.216 41.827 17.365 
% board designated ‘non-executive’ (grey) directors 15.413 16.667 18.595 
% boards with at least 50% ‘independent’ directors 28.643 N/A N/A 
% boards with 100% ‘independent’ directors 0.730 N/A N/A 
Panel B – Audit Committee Composition    
% audit committee ‘non-executive’ directors 26.780 33.333 8.257 
% audit committee ‘independent’ directors 73.220 66.667 13.821 
% audit committees 100% ‘independent’ directors AC100%Ind 23.713 N/A N/A 
Panel C – Audit Committee Expertise     
% sample with at least one independent director on 
audit committee with senior executive experience 

ACSenior 52.892 N/A N/A 

% sample with at least independent director on audit 
committee serving on another firm’s audit committee 

ACServing 76.243 N/A N/A 

% sample with at least one independent director on 
the audit committee holding professional credentials 
(law or accounting)  

ACCredentials 40.682 N/A N/A 

Knowledge and experience score of the audit 
committee’s independent directors  

AC Expertise 2.104 2.000 0.847 

 
 

Table 2. Descriptive statistics of untransformed variables 
 

Description Name Average Median St. Deviation 

Independent Variables    

Number board of directors members of firm i 7.232 7.000 1.874 

% sample same individual as CEO and Chairperson 31.681 N/A N/A 

Ratio independent directors on board of directors of 
firm i to total number of directors of Firm i 44.371 41.286 14.482 

Ratio total number independent directors on board of 
firm i holding directorships on another firm to total 
number independent directors of firm i 

36.342 33.3330 26.111 

Control Factors    

Ratio total long-term liabilities to total assets 37.261 36.721 68.422 

% sample having non-executive Chairman serving on 
the audit committee 16.742 N/A N/A 

% outstanding shares owned by inside directors 19.221 19.266 21.688 

% sample with a stockholder owning more than 10% of 
outstanding common shares 52.336 N/A N/A 

% sample firms audited by a Big-5 audit firm 87.216 N/A N/A 

% sample firms operating in regulated industry 15.224 N/A N/A 

Total Assets of firm i (SGD$ millions) 2,148.93 97.41 13,124.81 

% sample reporting losses in both 2001 and 2002 22.638 N/A N/A 

Number of members on audit committee of firm i 3.187 3.000 0.538 
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Table 3. Pearson correlations results 
 

 Dependent 
Variables Independent Variables Control Factors 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
AC 
Indepen
dence 

1.00
0               

AC 
Expertis
e 

N/A 1.00
0              

Board 
Size  

0.24
6** 

0.08
6 

1.00
0             

Duality 
-

0.33
7** 

-
0.15
9** 

-
0.32
9** 

1.00
0            

BDCOM
P 

0.29
5** 

0.03
1 

-
0.16
9** 

-
0.07

4 

1.00
0           

PerDirL
ock 

0.03
1 

0.48
7** 

0.13
5** 

-
0.21
9** 

0.20
6** 

1.00
0          

Leverag
e 

-
0.00

9 

0.00
4 

0.01
2 

-
0.00

2 

0.08
5 

-
0.00

6 

1.00
0         

Power 
-

0.11
1* 

0.00
7 

-
0.27
8** 

0.42
9** 

0.01
8 

-
0.08

9 

0.08
9 

1.00
0        

PerInsO
wn 

-
0.36
5** 

-
0.24
0** 

-
0.31
2** 

0.33
3** 

-
0.15
7** 

-
0.19
1** 

-
0.03

2 

0.19
9** 

1.00
0       

Block H 
-

0.05
9 

-
0.06

6 

-
0.22
5** 

0.27
9** 

-
0.16
5** 

-
0.24
1** 

-
0.00

1 

0.13
4** 

0.40
1** 

1.00
0      

Auditor 0.01
9 

0.01
5 

0.05
8 

0.01
9 

0.05
4 

0.06
2 

-
0.14
0** 

-
0.06

7 

0.00
7 

0.02
0 

1.00
0     

Regulato
r 

0.11
5* 

0.07
4 

0.11
2* 

-
0.08

2 

0.11
3* 

0.20
5** 

0.00
8 

-
0.01

9 

-
0.15
8** 

-
0.15
5** 

0.05
6 

1.00
0    

Firm 
Size 

0.26
3** 

0.18
6** 

0.44
2** 

-
0.25
8** 

0.15
3** 

0.35
5** 

0.03
1 

-
0.20
9** 

-
0.36
5** 

-
0.28
5** 

0.13
9** 

0.21
2** 

1.00
0   

ConLoss
es 

0.04
7 

-
0.08

7 

-
0.01

3 

0.00
3 

0.02
3 

-
0.07

8 

0.14
0** 

0.03
7 

-
0.07

9 

-
0.07

5 

0.03
8 

-
0.07

3 

-
0.14
3** 

1.00
0  

No AC 
Member
s 

0.22
9** 

0.16
4** 

0.27
5** 

-
0.13
1** 

0.12
9* 

0.08
3 

0.02
9 

-
0.04

5 

-
0.12

2 

-
0.05

3 

0.06
4 

0.10
8* 

0.23
9** 

-
0.00

8 

1.00
0 

 
Where: *, **, *** = significant 1%, 5% and 10% confidence levels respectively. See Tables I and II for 
variable definitions.
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Table 4. Ordinal logistic regression results 
 

 

Panel A – Equation 1: AC Independencei = 
α + βi1Board Sizei - βi2Dualityi + 
βi3BDCOMPi + βi4PerDirLocksi + 
βi5Leveragei + βi6Poweri + βi7PerInsOwni + 
βi8Block Hi + βi9Auditori + βi10Regulatori + 
βi 11Firm Sizei + βi12ConLossesi + εi 

Panel B – Equation 2: AC Expertisei = α + 
βi1Board Sizei - βi2Dualityi + βi3BDCOMPi + 
βi4PerDirLocksi + βi5Leveragei + βi6Poweri + 
βi7PerInsOwni + βi8Block Hi + βi9Auditori + 
βi10Regulatori + βi 11Firm Sizei + 
βi12ConLossesi + βi13No AC Membersi + εi 

 

Predicte
d 
Relation
ship 

Coeffici
ent 
Estimat
e 

Std. 
Error 

Wald 
Statistic 

Signific
ance 

Coeffici
ent 
Estimate 

Standard 
Error 

Wald 
Statistic 

Significa
nce 

βi1 
Board 
Size  Positive 0.1772 0.0713 6.1664 0.0130*

* -0.0393 0.0626 0.3934 0.5305 

βi2 Duality Negative -0.8443 0.2866 8.6799 0.0032* -1.8367 0.5567 10.8858 0.0010* 

βi3 BDCOMP Positive 0.0462 0.0090 26.0641 0.0000* -0.0124 0.0075 2.7452 0.0975 

βi4 
PerDirLo
ck 

Indeterm
inable 0.0011 0.0050 0.0474 0.8277 0.0442 0.0049 80.1971 0.0000* 

βi5 Leverage Negative -0.1210 0.1739 0.4844 0.4865 0.0112 0.1214 0.0085 0.9265 

βi6 Power Indeterm
inable -0.6699 0.5744 1.3603 0.2435 0.6625 0.3537 3.5083 0.0611*

* 

βi7 
PerInsOw
n Negative -0.4559 0.2343 3.7866 0.0517*

** 0.3938 0.4284 0.8451 0.3579 

βi8 Block H Indeterm
inable -0.1109 0.2604 0.1815 0.6701 0.1280 0.2194 0.3404 0.5596 

βi9 Auditor Indeterm
inable -0.2656 0.4379 0.3679 0.5441 -0.1945 0.3807 0.2609 0.6095 

βi1

0 
Regulator Positive 0.1554 0.3405 0.2082 0.6482 -0.2540 0.2947 0.7427 0.3888 

βi1

1 
Firm Size Positive 0.7865 0.3541 4.9326 0.0264*

* 0.1394 0.0803 3.0131 0.0826*
** 

βi1

2 
ConLosse
s Negative 0.3306 0.3199 1.0677 0.3015 0.2768 0.2731 1.0272 0.3108 

βi1

3 
NoAC 
Members Positive N/A N/A N/A N/A 0.6686 0.2125 9.9053 0.0016* 

   Chi-Square (Significance): 119.631 (0.000*) Chi-Square (Significance): 112.692 (0.000*)  

 
Where: *, **, *** = significant 1%, 5% and 10% confidence levels (two-tailed) respectively. See Tables 
I and II for variable definitions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


