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Abstract 

This thesis evaluates the operation of Continuous Disclosure Regulation (CDR) in 

Australia and considers whether it is effective in reducing uncertainty about the value of 

the firm. A feature of the CDR is that it adopts a principles-based approach to prescribing 

disclosure, and in general terms it requires that listed companies disclose price sensitive 

information to the market on a timely basis. A consequence of adopting this approach is 

that firms must exercise considerable discretion in applying the regulation. Those 

judgments relating to whether information is price sensitive are addressed in chapter 2, 

while those relating to when the information should be disclosed are addressed in chapter 

3. Evidence is provided in Chapter 2 that disclosures made under the regulation are 

generally associated with a reduction in information asymmetry. Although, there is some 

evidence that when firms disclose bad news this may actually increase information 

asymmetry. In chapter 3 there is evidence that disclosures under CDR result in timelier 

price discovery, with this result strongest for loss firms and firms reporting high returns. 

Accordingly, this is supportive of the CDR meeting at least some of its objectives.  

However, there is evidence of cross sectional variation in the application of the regulation 

which suggests that firm disclosure practices are still influenced by firm characteristics 

such as size, the nature of the news, and managerial incentives.    
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Chapter 1 

Introduction and Overview 

 

1. Introduction  

Disclosure of price sensitive information on timely basis is required in Australia 

under the Continuous Disclosure Regulation (CDR) and it is a supplement to financial 

reporting. The objective of this thesis is to evaluate how the CDR is being implemented 

by firms and to provide insights into whether it is effective in firm valuation and reducing 

uncertainty about the value of the firm. In general terms the regulation requires that firms 

disclose price sensitive information to the market on a timely basis, and its application 

requires the exercise of significant judgment. First, there is the determination of whether 

the information to be disclosed is price sensitive. This requires consideration of the 

association between the firm’s information environment and the level of disclosure, 

together with how the disclosure affects uncertainty about firm value (Chapter 2). 

Second, there is the issue of whether disclosures are timely. This is evaluated by 

considering the price discovery process and determining whether the CDR results in more 

timely determination of firm value and relatively less reliance upon periodic disclosures 

(Chapter 3). 

How the CDR operates is an important issue. Its primary purpose is to improve 

investor information, and providing high quality information to the capital markets on a 

timely basis is crucial for the efficient operation of markets.1 This ensures a level playing 

field for investors and prevents investment capital outflows.2 However the effect of 

continuous disclosure regulation on investors depends on the economics of the firm and 

its information environment. Ultimately the economics of the firm determines the 

                                                 
1 International Organisation of Securities Commissions, ‘Principles for Ongoing Disclosure and 
Material Development Reporting by Listed Entities’, 2002, Madrid, Spain.   
2 ASX ‘Continuous Disclosure: The Australian Experience’ 20 February 2002, Australian Stock Exchange, 
Sydney. 
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underlying value of the firm, and this is realized when investors receive information 

which may be provided through periodic financial reports and other mechanisms such as 

continuous disclosure. Furthermore, continuous disclosures may be voluntarily or as a 

response to CDR (see Figure 1).  The aim of this thesis is to provide evidence on whether 

continuous disclosure benefits investors and the market through the provision of 

information which results in reduced uncertainty about firm value or timelier price 

discovery   

 

 
 
Figure 1: Flow of information to share price  
 

2. The Continuous Disclosure Regulation (CDR).   

It is maintained by regulators and academics that information is necessary for the 

efficient operation of equity markets. In Australia this is addressed by the CDR which has 

been operating in its current form since 1994, with the requirements currently prescribed 

in the legislation and the Australian Stock Exchange listing rules. Under the Corporations 

Information  
Environment 

Market Value 
 

 
Investor Information Set   
 

Continuous  
Disclosure  
Regulation  
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Information  
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Act 20013 and ASX Listing Rule 3.1, there is the general requirement that listed firms 

disclose material price-sensitive information to the market on a timely basis. There are 

some exceptions, and this addresses situations where the information is confidential, and 

the information is either part of incomplete dealings, a matter of supposition or indefinite, 

internal management generated, or a trade secret.  

A consequence of prescribing continuous disclosure in this manner is that the 

firms must exercise judgment in applying the CDR to determine whether a piece of 

information falls within the ambit of the disclosure regime. Such judgments are 

potentially difficult because firms must determine: 

i) the price-sensitivity and value relevance of information; 

ii)  the materiality of the price effect; 

iii) the expectations of a reasonable investor; and,  

iv)  the existing information reflected in share-price.   

Furthermore, in determining whether information is “price-sensitive” or “value-relevant” 

consideration would need to be given to the following: 

i) firm value; 

ii) the nature of the information; 

iii) share price, and its divergence from firm value; 

iv) the business environment; 

v) the time of disclosure; and, 

vi) the unexpected component of the information; 

 

Accordingly, while the CDR has legislative backing, decisions about continuous 

disclosure will be complex and may at times appear discretionary (Frost 1997; Brown 

Taylor and Walter 1999). This raises the issue of how the CDR is being implemented by 

firms, providing insights into whether CDR is achieving its objective and reducing 

uncertainty about the value of the firm. 

 

 

 

                                                 
3 Section 674, Chapter 6CA Continuous disclosure, Corporations Act 2001 (Commonwealth). 
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3. Motivation 

A feature of regulatory innovations is that they typically arise from political crises 

and anecdotes of corporate collapses (Stigler 1964; Benston 1973; Peltzman 1976; Watts 

1977). The development of the CDR in Australia is consistent with a political crisis. In 

the 1980’s several prominent Australian firms went into receivership (e.g., Rothwells 

Limited, Hooker Corporation, and Qintex Australia Limited), and as a consequence many 

shareholders suffered large losses. This provided the impetus for an Australian 

parliamentary inquiry into corporate practices and shareholders’ rights. Anecdotal 

evidence of poor disclosure was tabled.  There were demands for increased firm 

disclosure, continuous disclosure, and for disclosure to be supported by legal penalties for 

non-compliance.  Simply stated, the goal of the regulation when initially enacted was to 

force firms to disclose private information that otherwise would have been withheld.  

However, there was no empirical evidence that disclosure problems were 

systemic. Nor was there evidence that CDR would address the problems identified, or 

that it was an effective supplement to periodic reporting. Finally, in the period subsequent 

to its introduction there has been no systematic evaluation of the operation of the CDR. 

This suggests a number of motivations for this thesis.    

First, the CDR is premised on firms making price sensitive disclosures, and 

disclosure leading to price revisions and less uncertainty about the value of the firm in the 

market. A source of uncertainty is typically information asymmetry among investors and 

there is limited empirical evidence that continuous disclosure is associated with lower 

information asymmetry (Brown et al. 1999; Poskitt 2005; Coffey 2002; Hsu Lindsay and 

Tutticci 2009).  

Second, the Australian Stock Exchange through continuous disclosure, and in 

conjunction with its electronic trading system, aims to facilitate and enhance price 

discovery. The development of ‘e-lodgment’ for company announcements is part of this 

process and seeks to establish continuous disclosure and the ‘informed market’ as a state 

of the art practice.4 Nevertheless firms are still likely to delay continuous disclosure of 

                                                 
4 ASX ‘Continuous Disclosure: The Australian Experience’ 20 February 2002, Australian Stock Exchange, 
Sydney. 
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bad news when the price effects are uncertain. Whether delays in disclosure under CDR 

adversely affect price discovery requires investigation. 

Third, most disclosure research focuses on periodic reporting. In contrast, few 

studies examine ongoing disclosure regimes such as continuous disclosure adopted in 

Europe, Asia, and America. In particular, few studies of continuous disclosure regulation 

examine the complexity of the CDR and its effects.  

Finally, continuous disclosure regimes operate in a number of European, Asian 

and American equity markets as part of a broader system of periodic disclosure and 

reporting. As markets harmonise financial reporting under the International Financial 

Reporting Standards (IFRS), the more general problem of disclosure regulation in capital 

markets has added significance (Admati and Pfleiderer 2000). Accordingly, there is 

regulator and stakeholder interest in evaluating firm continuous disclosure practices, and 

potentially standardizing disclosure regulation as a complement to IFRS.  

 

4. Main Results  

Based on a sample of Top 500 ASX-listed firms over the period 1996 – 2006 this 

thesis provides evidence that there is a positive association between price sensitive 

disclosures and a firm’s information environment. This suggests that firms are responding 

to mispricing and potential uncertainty in firm value by making disclosures, as intended 

by the regulators. In addition, there is also evidence that subsequent to the release of the 

price sensitive information there is generally a reduction in information asymmetry. 

Again this is consistent with the intention of the regulator. Interestingly, in situations of 

relatively low information asymmetry prior to the disclosure there was some evidence of 

increasing information asymmetry. This is likely a response to the release of ‘bad news’ 

and is consistent with the findings of Rogers, Skinner and Van Buskirk, (2009).    

There is also evidence that continuous disclosures pre-empts the disclosure of 

information in periodic reports and is thus associated with more timely price discovery. 

These results are strongest for loss firms and for firms with high returns where the 

provision of information through continuous disclosure is particularly pertinent. 

However, there is also evidence that the timeliness of price discovery is impacted by firm 
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characteristics. This likely reflects the availability of alternative information sources and 

the economic incentives for discovery of private information by investors.  

 

5. Contribution 

This thesis makes a number of contributions to the literature. First, it provides 

evidence that firms when applying the CDR are exercising judgment to disclose 

information in a manner consistent with the intention of the regulators. Second, these 

results provide insights to regulators how they might develop models to assess whether 

firms are complying with the CDR, and to issue queries to firms other than through the 

observation of unusual price movements. Third, this thesis contributes new evidence over 

a more recent period on the relative importance of different sources of information about 

the firm (period reports and continuous disclosure) and whether CDR leads to timelier 

price discovery. This provides insights into the real economic determinants of an 

informed market and the role of continuous disclosure within this setting. Finally, this 

thesis also contributes to our understanding of how the CDR is operating in Australia, and 

this may be useful for regulators in developing models to assess how firms are 

implementing the regulation, together with enforcement. 

 

6. Structure of the thesis 

This thesis is organized as follows. In Chapter 2 consideration is given to how 

firms determine what information is price sensitive and requires disclosure, and whether 

it results in less uncertainty regarding firm value.  In Chapter 3 the process of price 

discovery is evaluated and this includes consideration of whether price discovery is 

timelier, and whether it results in more complete price discovery. Finally, the conclusions 

are drawn in Chapter 4.   
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Chapter 2 

Continuous Disclosure and Information Asymmetry 
 
 
 
 

 

 

Abstract:  

This chapter examines the association between price sensitive disclosures and 

information asymmetry in the Australian equity market. Disclosure of price sensitive 

information is required under the continuous disclosure regulation in Australia, a 

mandatory regime administered by the Corporations Law and the Australian Stock 

Exchange. The regime is principles-based putting the onus on corporate management to 

evaluate their private information on a continuing basis and immediately disclose 

material, price sensitive information unless disclosure would be unreasonable in the 

circumstances. The results show an unconditional positive association between 

contemporaneous price sensitive disclosures and proxies for information asymmetry, 

consistent with these disclosures being used to evaluate the underlying value of the firm. 

Consistent with the intent of the regulation, we also find a negative association between 

price sensitive disclosures and information asymmetry, conditional on the prior period 

information asymmetry. The results suggest that continuous disclosures are associated 

with a reduction in information asymmetry for firms expecting news. Finally, we find that 

price sensitive disclosures are related to the economic environment of the firms in 

predictable ways, again consistent with market efficiency.   
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1.0 Introduction 

Disclosure of price sensitive information on a timely basis is required in Australia 

under the Continuous Disclosure Regulation (CDR). This disclosure scheme is included 

in the Corporations Law and the Australian Stock Exchange (ASX) Listing Rules and 

compliance is mandatory. Implementing the CDR is a sophisticated judgment exercise for 

managers who need to estimate what private information is price sensitive, the extent 

stock price already impounds the information, and the extent the information either is of 

strategic significance or exceeds the “5 percent of market capitalization” materiality 

benchmark. This study provides insights into the effectiveness of the CDR regime for 

promoting timely disclosure and market efficiency by investigating how the firms 

implement the regulation, and whether the ensuing disclosures influence the uncertainty 

associated with the underlying value of the firm. The focus of this chapter is whether the 

disclosures under the CDR are informative, which we address in two ways. First, the 

chapter investigates the association between the firms’ economic environment and the 

CDR disclosures. Second, we examine whether the disclosures influence investors’ 

uncertainty about the value of the firm as reflected in relatively lower information 

asymmetry.  

There are three primary motivations for this chapter. First, information is intrinsic to the 

efficient operation of equity markets.5 According to the disclosure principle, in 

equilibrium managers disclose all their privately held information because investors view 

non-disclosers as having some bad news to hide. However, empirically we observe only a 

“partial disclosure” equilibrium (e.g., Verrecchia 1983; Myers and Majluf 1984). One 

reason for the managers’ reluctance to disclose voluntarily is proprietary costs that occur 

when disclosure leaks private information to rivals, and consequently negatively 

influences the firm’s future profits. Another reason for managerial reluctance to disclose 

voluntarily is costs arising from non-proprietary information disclosures, which 

negatively influence stock price even without an adverse implication for future earnings. 

                                                 
5 The literature suggests information asymmetries among investors can lead to adverse private and social 
consequences including high transaction costs, lower liquidity, and decreased gains from trading (French 
and Roll 1986; Lev 1988; Diamond and Verrecchia 1991). 
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Graham, Harvey and Rajgopal (2005) provide survey evidence that suggests 60 percent 

of the CEOs of their sample of large U.S. companies consider proprietary costs are the 

most significant cost of publicly disclosing information. Regulators address the 

disincentives for voluntary disclosure by regulating a minimum level of disclosure. In 

Australia, the CDR addresses the efficiency-based demand for information.  

The Australian CDR regulation has been in operation in its current form since 1994, with 

the requirements set out in the Corporations Act 20016 and the Australian Stock 

Exchange listing rules.7 Nevertheless, firm compliance with continuous disclosure 

regulation remains problematic, even for well-resourced firms. In 2006 the Western 

Australian Supreme Court awarded $1.6 million to an investor against Jubilee Mines for a 

breach of CDR. 8 In 2009 the Commonwealth Bank of Australia paid a $100,000 fine to 

ASIC for allegedly breaching CDR.9 In February 2011, the Federal Court of Australia 

found that Fortescue Metals Group had breached its continuous disclosure obligations 

and mislead investors.10 

In essence, the CDR requires firms to release information to the market if that 

information is price sensitive and therefore relevant to the determination of the market 

value of equity. The effective operation of the CDR is premised on the assumptions (a) 

that the firms will provide price sensitive disclosures as the regulation intends and not 

withhold information; and (b) these disclosures will lead to relatively lower uncertainty 

and hence lower information asymmetry about the value of the firm’s equity. The 

common measure of the effectiveness of a disclosure regime is the significance of the 

association between the disclosures and information asymmetry among investors. The 

literature has not yet established robust links between disclosures under the CDR and the 

firms’ level of, and changes in, information asymmetry. There are just a few extant 

studies with mixed evidence (Brown, Taylor, and Walter 1999; Poskitt 2005), leaving a 

gap in our knowledge of the effectiveness of the CDR in promoting market efficiency.  

                                                 
6 Section 674, Chapter 6CA Continuous disclosure, Corporations Act 2001 (Commonwealth). 
7 ASX Listing Rule 3.1  
8 Riley (as Trustee of the KER Trust) v Jubilee Mines NL [2006] WASC 199 
9 http://www.asic.gov.au/asic/asic.nsf/byheadline/09-199MR+Commonwealth+Bank 
+pays+$100,000+penalty?openDocument 
10 ASIC v Fortescue Metals Group Ltd [2011] FCAFC 19 

http://www.asic.gov.au/asic/asic.nsf/byheadline/09-199MR+Commonwealth+Bank
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Second, periodic quarterly reporting is an alternative, commonly adopted 

disclosure regime to ongoing disclosure. For example, the United States deliberated on a 

disclosure scheme and adopted quarterly reporting in preference to a continuous 

disclosure regime while Australia opted for a continuous disclosure regime.11 Many 

studies examine the properties of, and information conveyed to the capital markets by, 

“periodic quarterly reporting” (see Kothari 2001). However, the decision to adopt CDR is 

not fully evidence-based because a longer data panel from a functioning continuous 

disclosure setting is only now becoming available. Therefore, there is little objective 

evidence on the costs and benefits of the CDR.  

Third, as jurisdictions attempt to harmonise financial reporting under the 

International Financial Reporting Standards (IFRS), a wider problem of increasing 

significance is how to regulate timely disclosure in capital markets to achieve effective 

outcomes (Admati and Pfleiderer 2000). There is significant regulatory and stakeholder 

interest in the disclosure practices of firms under a CDR given the potential benefits in 

promoting access to information for the less informed investors. A possible regulatory 

pathway is standardizing disclosure regulation, for example in the form of a CDR, as a 

complement to IFRS. However, understanding the costs and benefits of a CDR for market 

efficiency is a pre-requisite for any regulatory scheme contemplating the packaging of 

market regulations from different sources. 

This chapter provides evidence from a sample of the largest 500 Australian Stock 

Exchange (ASX) listed firms for 1996–2006. In relation to the first question, the results 

suggest the firm’s economic environment is associated with continuous disclosure of 

price sensitive information, consistent with the regulatory intent. We find the estimated 

coefficient for the regression intercept is negative and significant suggesting a high 

probability of no market sensitive disclosures in the absence of firm specific news. We 

find market sensitive disclosures are significantly and positively associated with firm 

size, good news and bad news, share issues, leverage, analysts’ following, and earnings 

changes; while market sensitive disclosures are higher for firms with declining operating 

performance. These findings suggest the firms respond to transactions and events with 

                                                 
11 Commonwealth Government Report of the Australian House of Representatives Standing Committee on 
Legal and Constitutional Affairs, ‘Corporate Practices and the Rights of Shareholders’ (1991). 
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implications for the value of the firm’s equity by providing price sensitive disclosures, as 

intended by the regulators when adopting the CDR.  

In relation to the second question of whether the disclosures are informative, the 

results suggest market sensitive disclosure is associated with decreasing information 

asymmetry surrounding the value of the firm. Further, for the firms with relatively higher 

information asymmetry in the prior period, continuous disclosure is associated with 

higher current period information asymmetry; reflecting incomplete transactions and 

events (e.g. mergers and acquisitions still in process, proposed restructuring, or new 

product lines). For “bad news” disclosures investors respond with uncertainty. This 

creates stock price volatility consistent with Rogers, Skinner and Van Buskirk (2009). 

Firms have incentives to delay bad news and uncertainty, despite the suggestion that 

firms voluntarily disclose bad news to avoid litigation (Skinner 1994). The low frequency 

of successful shareholder-class lawsuits for non-disclosure of bad news distinguishes 

Australia from the United States.  

This chapter contributes in several ways to the literature and practice. First, the 

results suggest managers exercise judgement in continuous disclosure decisions that is 

consistent with the intentions of the continuous disclosure regulations. Second, the results 

provide insights to regulators to create structural models that would be relevant for 

assessing whether firms are complying with the intent of the continuous disclosure 

regulations. Such models would provide a formal, scientific basis for issuing queries to 

firms, representing a direct approach to evaluating the firms’ implementation of the 

continuous disclosure regulations. This direct model of disclosure approach contrasts 

favourably with the current approach employed by regulators, which is to infer 

compliance indirectly by observing unusual price movements. 

The remainder of the chapter is organised as follows. Section 2 reviews the 

institutional setting, background literature, and develops the theory and hypotheses. 

Section 3 describes the research design and the empirical analysis, variable measurement, 

and results.  
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2.0 Institutional Background and Hypothesis Development 

2.1 Continuous Disclosure Regulation 

A continuous disclosure regime (CDR) was implemented in Australia in 

September 1994 to regulate price sensitive disclosure in the capital markets. This 

disclosure regime followed widespread concerns about the transparency of disclosure in 

the Australian capital markets, including delayed disclosure and omissions in relation to 

corporate economic events and transactions.12 These concerns grew through the 1980’s 

when several, prominent corporate failures generated large shareholder losses and a 

public outcry over the disclosure practices of some publicly listed companies (e.g. 

Rothwells Limited, Hooker Corporation, and Qintex Australia Limited). An Australian 

parliamentary inquiry followed which was conducted by the House of Representatives 

Standing Committee on Legal and Constitutional Affairs. The final report from the 

inquiry in 1991, Corporate Practices and the Rights of Shareholders, upheld the claims 

of poor disclosure practices and lead to the CDR.  

As illustrated in Table 1, a number of countries have continuous disclosure 

schemes. However, the Australian scheme is distinguished from other schemes in a 

number of ways.  

First, the Australian CDR is established by legislation and the ASX Listing Rules 

and is administered through a co-regulation model involving both ASIC and the ASX, 

which is unique to the Australian setting. In other jurisdictions, the scheme is often 

established in legislation rather than stock exchange rules and the security market 

regulator administers the disclosure regulations and not the stock market body. While the 

ASX has no role in prosecutions for breaches of the law, the ASX has “absolute 

discretion concerning the admission of an entity to the official list (and its removal) and 

quotation of its securities (and their suspension) [and] also discretion whether to require 

compliance with the Listing Rules in a particular case” (ASX Listing Rules Introduction, 

2). The ASX typically exercises this right to halt trading in a stock at the time it 

announces disclosures classified as price sensitive, on its announcements platform (ASX 

                                                 
12 Commonwealth Government Report of the Australian House of Representatives Standing Committee on 
Legal and Constitutional Affairs, ‘Corporate Practices and the Rights of Shareholders’ (1991). 
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Operating Rule 3301). The ASX is responsible for monitoring trades and referring 

possible insider trading, market manipulation and continuous disclosure breaches to the 

ASIC where the trades suggest the market is not fully informed. Under the Corporations 

Act 2001 (Cth) and the Australian Securities and Investments Commission Act 2001 

(Cth), the ASIC has a range of enforcement approaches available including criminal or 

civil proceedings, infringement notices, injunctions, and enforceable undertakings as a 

litigation alternative.13 

[Insert Table 1 about here] 

Second, the Australian CDR operates under both Section 674 of the Corporations 

Act 2001 (Cth) and the ASX Listing Rules. This provides legislative backing which 

ensures the Listing Rules are binding and enforceable under the Corporations Act. The 

Continuous Disclosure rules are contained in Chapter 3 of the ASX Listing Rules. 

Chapter 3 anchors on a “General rule” and a “False market rule” that require the 

immediate notice of material, price sensitive information. There is also an “Exception 

rule”, and a “Notice of specific information” rule that is briefly stated but sets broad 

disclosure rules relating to takeover bids, stock and option transactions, meetings, offices, 

registers, change of officers, copies of documents provided to stakeholders, assets held in 

loans, ownership limits, and director interests.  

ASX Listing Rule 3.1 states the “General Rule” that “once an entity is or becomes 

aware of any information concerning it that a reasonable person would expect to have a 

material effect on the price or value of the entity’s securities, the entity must immediately 

tell ASX that information” through the ASX company announcements platform. Section 

677 of the Corporations Act defines “material effect on price or value”: “a reasonable 

person would be taken to expect information to have a material effect on the price or 

value of securities if the information would, or would be likely to, influence persons who 

commonly invest in securities in deciding whether or not to subscribe for, or buy or sell, 

the first mentioned securities”.  

                                                 
13 There are four successful court actions under the statutory CDR provisions, 12 infringement notices for 
more minor alleged breaches as well as a number of enforceable undertakings to date. Successful cases to 
date include ASIC v Southcorp Ltd (No 2) (2003) 130 FCR 406 (Southcorp action); ASIC v Chemeq Ltd 
(2003) 58 ACSR 169 (Chemeq case); ASIC v Macdonald (No 11) (2009) 230 FLR 1; [2009] NSWSC 287 
(Hardie case); ASIC v Fortescue Metals Group Ltd (No 5) (2009) 76 ACSR 506; 2009 FCA 1586; ASIC v 
Fortescue Metals Group Ltd [2011] FCAFC 19 
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According to ASX Listing Rule 3.1A, the general rule in “Listing Rule 3.1 does not 

apply to particular information while all of the following are satisfied”. 

(i)  a reasonable person would not expect the information to be disclosed; and 

(ii)  the information is confidential; and 

(iii)  one or more of the following conditions apply: 

a) it would be a breach of law to disclose the information; 

b) the information is, or is part of, an incomplete proposal or negotiation; 

c) the information comprises matters of supposition or is insufficiently 

definite to warrant disclosure; 

d) the information is generated for the internal management purpose of the 

company; or the information is a trade secret.  

 

“Confidential” means confidential as a matter of fact and does not preclude the firm 

providing information exclusively to third parties. The disclosure test is whether the firm 

retains control over the use and disclosure of the information. Disclosure by the third 

party or the existence of a rumour or media comment on foot would indicate to the ASX 

that confidentiality is lost and Rule 3.1A is no longer satisfied (ASX Listing Rule 3.1A, 

303). 

Third, the Australian setting is unique in its affirmative position on continuous 

disclosure. According to the guidance statement, Listing Rule 3.1 is “particularly 

important and is regarded as central to the orderly conduct and integrity of the ASX 

market” and the “cornerstone of ASX’s continuous disclosure framework”. The principle 

is that “timely disclosure must be made of information which may affect security values 

influence investment decisions, and information in which security holders, investors and 

ASX have a legitimate interest” (ASX Guidance Note 8 Continuous Disclosure: Listing 

Rule 3.1). 

In general terms, the Listing Rules must be interpreted by the listed companies “in 

accordance with their spirit, intention and purpose; by looking beyond form to substance; 

and in a way that best promotes the principles on which they are based” (ASX Listing 

Rules Introduction, 3). Listed companies are subject to specific disclosure rules under 

GAAP and other provisions as mandated by the Corporations Act, as well as specific 
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disclosure requires under ASX Listing Rules in Chapter 4 Periodic Disclosure and 

Chapter 5 Additional Reporting in Mining and Exploration Activities.  

In specific terms, ASX Listing Rule 3.1A overrides the “Exception” in Listing Rule 

3.1B if the ASX considers that there is or is likely to be a false market in an entity’s 

securities. In these cases, the entity must give ASX the information needed to correct or 

prevent the false market.14 According to the ASX, “[when] the entity has information that 

has not been released to the market (e.g., because the exception from listing rule 3.1 in 

listing rules 3.1A.1, 3.1A.2, 3.1A.3 is satisfied); and there is reasonably specific rumour 

or media comment in relation to the entity that has not been confirmed or clarified by an 

announcement by the entity to the market; and there is evidence the rumour is having, or 

ASX forms the view that the rumour or comment is likely to have, an impact on the price 

of the entity’s securities [and the] ASX may make enquiries of an entity under Listing 

Rule 18.7 to satisfy itself whether there is a false market” (ASX Listing Rules, Chapter 3 

Continuous Disclosure).  

The continuous disclosure rules in Chapter 3 of the ASX Listing Rules thus create 

an umbrella responsibility for all listed entities to disclose any price sensitive 

information. This contrasts with some jurisdictions where the disclosure regulations are 

either constructed as black letter law leaving loopholes for avoidance (e.g., regulation 

surrounding special purpose entities in the U.S.), or the regulations include exceptions 

allowing some firms to opt out of disclosure. The Australian CDR employs a principles-

based regulation that clearly conveys the regulatory intent to make information available 

                                                 
14 Examples of information the ASX indicates would require disclosure to prevent the Listing Rule 3.1B 
False market includes: changes in financial forecasts; appointment of receivers, managers, liquidator or 
administrator in respect of any loan, trade credit, trade debt, borrowing or securities held by it or any of its 
child entities;  transactions for which consideration payable or receivable is a significant proportion of the 
written down value of the entity’s consolidated assets; changes in control of the responsible entity of a 
trust; a proposed change in the general character or nature of a trust; a recommendation or decision that a 
dividend or distribution will not be declared; under or over subscriptions to an issue; a copy of a document 
containing market sensitive information that the entity lodges with an overseas stock exchange or other 
regulator which is available to the public; an agreement or option to acquire an interest in a mining 
tenement including the number of tenements, previous exploration activity, location of tenements, identity 
of vendor, and consideration for the tenements; information about beneficial ownership of securities 
obtained under Part 6C.2 of the Corporations Act; giving or receiving a notice of intention to make a 
takeover; agreements between the entity (or related party) and a director (or related party of a director); 
copy of financial documents the entity lodges with an overseas exchange or other regulator which is 
available to the public’ changes in accounting policies; ratings applied by rating agencies; and a proposal to 
change the auditor (see Listing Rules 3.1A, 3.1B, 5.18, 15.7, 18.7A, 19.2, Guidance Note 8 Continuous 
Disclosure). 
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to all market participants and not just a select few insiders. This principles approach 

avoids direct interference by regulators in the firms’ commercial processes.  

Fourth, the ASX, not the firm itself, is responsible for determining whether or not 

information provided to the ASX is price sensitive. When the ASX receives information 

from companies through the company announcements online platform, it is examined on 

screen and specialist ASX staff decide whether to halt trading in a stock (place in a “pre-

opening session state” on the ASX Integrated Trading System) to enable the 

announcement to be assessed by the market. If “in the ASX’s opinion” the announcement 

is market sensitive, then the ASX “voicelines” a summary which is broadcast to 

subscribers to the announcement service (ASX Guidance Note 14 Company 

Announcements Platform). This approach contrasts with other jurisdictions where 

specific information is nominated as price sensitive (see Table 1).  

Applying the CDR requires sophisticated business and capital markets knowledge 

as well as an element of foresight, on at least four dimensions. These dimensions include 

judgments relating to whether or not an item is likely to be price sensitive; the application 

of the exemptions to the information item; the materiality of any expected price 

movements; and the extent that the information is anticipated and already impounded in 

stock price. 

Price Sensitivity: Management must determine whether an information item is price-

sensitive and therefore comes within the scope of the CDR. The CDR defines price-

sensitive information as items likely to cause a change in a reasonable investor’s 

expectations of stock price. Regulators argue that a more precise definition of “price 

sensitive” is not possible, because more precision will not be captured by a mechanistic 

formula.15 Accordingly, managerial judgment is required to determine whether an 

information item is likely to change an investor’s expectation of the firm’s future net cash 

flows or risk assessment associated with the cash flows.  

Application of the Exemptions: To implement the CDR, managers also need to determine 

whether the information items come within the exemptions set out in ASX Listing Rule 

3.1, and therefore can be withheld (at least temporarily) from the capital market. This step 

                                                 
15 London Stock Exchange (July 1996).  
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in applying the CDR involves evaluating the discreteness or boundary of the information 

(event) and the confidentiality of the information, all within the context of the specific 

exemptions to disclosure contained in the CDR.  

Materiality of the Market Response: The CDR requires the disclosure of price sensitive 

information expected to affect materially the specific firm’s stock price. Firms are 

required to evaluate materiality either against a benchmark of 5% of the firm’s market 

capitalization, or against the managers’ estimates of the strategic significance of the 

information.  

Extent the Information is Anticipated: Information flows continuously into capital 

markets from a range of sources including public financial reporting, corporate voluntary 

disclosures, industry news, as well as disclosures under the CDR. Price discovery around 

these diverse sources of information, by analysts, investors, and other participants, causes 

stock prices to continuously adjust as new information arrives (Ball and Brown 1968). 

Stock prices also anticipate some price-sensitive information and therefore some portion 

may already be incorporated into stock price (Fama 1970; Beaver Lambert and Morse 

1980).  

Even with their private information, the managers’ task to predict the materiality 

of the market’s response, and the extent the information in question is already impounded 

in price, is likely to be difficult. Given the range of penalties available to ASIC to enforce 

the CDR and the power of the ASX to suspend trading in the firm’s stock, we expect the 

potential costs and reputation effects will lead to a conservative implementation of the 

CDR on average. We now turn to the questions of how the managers implement the 

continuous disclosure regulation in relation to price-sensitive information, and whether 

the firms’ disclosures are effective in reducing information asymmetry.  

2.2 Managerial Disclosure Incentives 

The fundamental principle of disclosure is managers disclose all their privately 

held information in equilibrium because non-disclosers are viewed negatively as having 

something to hide (Grossman 1981; Milgrom 1981). However, in practice we observe 

only a “partial disclosure” equilibrium (Verrecchia 1983). Managerial incentives to 

disclose are affected by the proprietary nature of information (Verrecchia 1983). 
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Proprietary information is competitively sensitive information for which disclosure could 

adversely affect the disclosing firm’s future profits (Verrecchia 1983; Myers and Majluf 

1984). Graham, Harvey and Rajgopal (2005) provide survey evidence that suggests 60 

percent of the CEOs (for their sample of large listed U.S. companies) consider proprietary 

costs are the most significant cost of publicly disclosing information. Some researchers 

also argue that managers also have incentives not to disclose some non-proprietary 

information, of the type that could adversely influence stock price but not future earnings. 

Non-proprietary information costs can arise if the disclosure induces uncertainty because 

it is not verifiable, or if investors are uncertain about the private information held by 

managers and the non-proprietary disclosure increases this uncertainty, or the information 

is costly for investors to process (Verrecchia 1983; Dye 1985; Verrecchia 1990). The 

literature therefore suggests there is likely to be reluctance to disclose if there are 

negative future earnings and/or stock price implications. 

Under the continuous disclosure regulations in the Australian setting, not 

disclosing is now, not an option for firms holding price sensitive information. For 

companies with very high disclosure costs, such as those companies with large 

unembodied, intangible investments, there is the option to choose private placements 

instead of public offerings to avoid the commitment to disclosure (Tang 2008). For the 

publicly listed companies, the literature suggests managerial disclosure incentives relate 

to the economic environment of the firms including characteristics of the production 

function, the firm’s competitive strategy and industry conditions, and the firm’s agency 

contracts with external parties including shareholders, lenders and analysts (elaborated 

further below) (Darrough and Stoughton 1990; Darrough 1993; Verrecchia 2001). 

Accordingly, if the CDR is effective in motivating disclosure by the listed companies 

then we expect to observe an association between price sensitive disclosure and relevant 

characteristics of the firm’s economic environment. 

 

H1: Firms with greater uncertainty about firm value make more disclosures.  

 

http://onlinelibrary.wiley.com/doi/10.1111/j.0306-686X.2003.05494.x/full#b18
http://onlinelibrary.wiley.com/doi/10.1111/j.0306-686X.2003.05494.x/full#b5
http://onlinelibrary.wiley.com/doi/10.1111/j.0306-686X.2003.05494.x/full#b19
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We consider the following characteristics of the firms’ economic environment: (1) 

size; (2) good and bad news; (3) agency contracts; (4) financial structure; (5) performance 

and (6) industry competition and proprietary information.  

Firm size 

Firm size reflects the life cycle stage of the firm and the level of demand for 

capital market access. Larger firms have reached the minimum economic scale for 

survival and are therefore less risky compared to smaller companies that have yet to reach 

a minimum scale. The firm’s information environment and incentives to disclose, to 

maintain favorable access to the capital markets, are positively related to firm size 

(Diamond and Verrecchia 1991; Lang and Lundholm 1993).  

Large firms usually have more leverage and a higher analysts’ following and 

accordingly disclosure is positively related to leverage (Leuz and Verrecchia 2000; 

Bushee and Leuz 2005) and analysts’ following (Brennan and Subrahmanyam 1995).  

Good and Bad News 

Firms have ongoing incentives to disclose good news to investors to maximize 

stock price and firm value for investors and managers (Jensen and Meckling 1976). Firms 

also have “litigation avoidance” incentives to disclose bad news because there are costs if 

investors discover that the firm has withheld bad news (Skinner 1994). 

Agency Contracts and Performance 

Lang and Lundholm (1993, 2000) and Aboody and Kasznik (2000) suggest that 

firms disclose to mitigate agency costs relating to contracts between the firm and external 

parties including shareholders and lenders. One setting where agency conflicts can be 

costly for the firm in relation to shareholders is a stock issue (Myers and Majluf 1984). 

The literature suggests the firms issuing stock have disclosure incentives aimed at trying 

to minimize information asymmetry and maximize the quantum of capital raised (Welker 

1995; Leuz and Verrecchia 2000). We therefore predict a positive association between 

price sensitive disclosure and public stock issues. Firms with large amounts of debt 

outstanding also have positive disclosure incentives to keep the market informed and 

thereby minimize the adverse selection component of the premium imputed by investors 

for bearing the financial risk (Jensen and Meckling 1976; Myers 1977; Cheng 2005). 
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We argue that supply and demand considerations jointly impact the relationship 

between analyst following and managements’ accounting choices to capitalise intangible 

assets (see Bhushan 1989; Alford and Berger 1999; Frankel, Kothari and Weber 2002). 

On the demand side, the literature suggests these forces will include analysts’ incentives 

to search out information to identify and follow firms expected to perform favorably in 

the future (McNichols and O’Brien 1997; Francis and Willis 2001). On the supply side, 

the literature suggests management have “cost of capital” related incentives to supply 

information that will attract analysts to follow the firm (Trueman 1986). 

Research in the Australian setting suggests analysts prefer to follow firms that 

have intangible investments and disclose information on the balance sheet about these 

underlying investments (Matolcsy and Wyatt 2006). A positive relation is therefore 

predicted between disclosure and analysts’ following.  

Managers have incentives to disclose information to reduce information 

asymmetry when there are changes in firm performance that create a divergence between 

share price and the managers’ beliefs about the value of the firm (Ajinkya and Gift 1984). 

Firms performing poorly exhibit more uncertain earnings processes compared to other 

firms, and this uncertainty translates to relatively higher information asymmetry (Ng, 

Verrecchia and Weber 2010). 

Economic Environment - Industry and proprietary information 

Many firm characteristics also cluster according to industry (Clinch and Sinclair 

1987; Brown et al. 1999) suggesting industry membership is a factor in the firms’ 

disclosure decisions. Management has disclosure incentives to opt for partial rather than 

full disclosure because of competition and proprietary costs (Myers and Majluf 1984; 

Verrecchia 2001). Overall, according to Verrecchia (1983; 2001), Welker (1995) and 

Leuz and Verrecchia (2000), there is variation in disclosure incentives among firms, 

which are attributable to the economics of the firm and agency contracts.  

2.3 Continuous Disclosure and Reduction in Information Asymmetry 

If continuous disclosure regulations are operating as intended by the legislators, 

price sensitive disclosures are expected to be associated with a reduction in information 

asymmetry among investors. Studies of continuous disclosure in the Australian setting 
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are so far inconclusive on the information asymmetry implications (Brown et al. 1999; 

Poskitt 2005; Hsu et al. 2006). Brown et al. (1999) finds a significant association between 

disclosure and information asymmetry for small companies and for companies that have 

bad news. However, their results suggest the impact of disclosure on information 

asymmetry is conditional.  

A link from voluntary disclosure of information under the CD regime to lower 

information asymmetry, involves incentives to disclose on the part of managers and 

acceptance of the disclosures as credible on the part of investors. While some evidence 

suggests some firms might not comply with continuous disclosure regulation (Coffey 

2002; Dedman 2004), we argue above that the positive CD regime in the Australian 

setting is unique in its affirmative position on continuous disclosure, and the first 

hypothesis establishes the factors expected to trigger disclosure.16  

Another behavioral feature predisposing the regime to be effective in enhancing 

credibility and lowering information asymmetry is the regime creates a positive “pre-

commitment to disclosure” on the part of the firms (Diamond and Verrecchia 1991; 

Baiman and Verrecchia 1996; Verrecchia 2001). The pre-commitment by the firms 

(under the regime) to disclose information of a price sensitive nature, decreases the 

probability that managers have unrevealed price sensitive information on average. This 

creates a more level playing field for investors, increases homogeneity of beliefs, and 

decreases the information asymmetry between the firm and investors and among the 

investors (Dye 1985; Jung and Kwon 1988; Diamond and Verrecchia 1991). As investor 

beliefs converge, the firm benefits through increases in the liquidity of the stock and 

increases in trading volume (Diamond and Verrecchia 1991; Brennan and 

Subrahmanyam 1995; Welker 1995). Trading volume further decreases information 

asymmetry amongst investors by revealing the existence of private information 

(Hasbrouck 1991). Disclosure also lowers the trading risks between investors and 

therefore the level of the bid-ask spread (Healy et al. 1999; Leuz and Verrecchia 2001). 

                                                 
16 Ex post settling up for non-disclosure of price sensitive information might prove costly to the firm and 
managers. Firms suffer costs of non-disclosure through penalties imposed by the regulators and second, 
through negative reputation effects in response to the revelation of non-compliance and third, through 
associated negative stock price movements. Prior studies also suggest that firms disclose information 
according to firm and economic characteristics rather than strictly following disclosure rules (Frost and 
Pownall 1994). 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V87-47JBCYV-J&_user=331728&_coverDate=01%2F31%2F2003&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_searchStrId=1749187461&_rerunOrigin=google&_acct=C000016898&_version=1&_urlVersion=0&_userid=331728&md5=88aa7dc11919f34eee5c5c01a6c802e2&searchtype=a#bib3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V87-47JBCYV-J&_user=331728&_coverDate=01%2F31%2F2003&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_searchStrId=1749187461&_rerunOrigin=google&_acct=C000016898&_version=1&_urlVersion=0&_userid=331728&md5=88aa7dc11919f34eee5c5c01a6c802e2&searchtype=a#bib2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V87-47JBCYV-J&_user=331728&_coverDate=01%2F31%2F2003&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_searchStrId=1749187461&_rerunOrigin=google&_acct=C000016898&_version=1&_urlVersion=0&_userid=331728&md5=88aa7dc11919f34eee5c5c01a6c802e2&searchtype=a#bbib13
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V87-47JBCYV-J&_user=331728&_coverDate=01%2F31%2F2003&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_searchStrId=1749187461&_rerunOrigin=google&_acct=C000016898&_version=1&_urlVersion=0&_userid=331728&md5=88aa7dc11919f34eee5c5c01a6c802e2&searchtype=a#bib4
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V87-47JBCYV-J&_user=331728&_coverDate=01%2F31%2F2003&_rdoc=1&_fmt=high&_orig=gateway&_origin=gateway&_sort=d&_docanchor=&view=c&_searchStrId=1749187461&_rerunOrigin=google&_acct=C000016898&_version=1&_urlVersion=0&_userid=331728&md5=88aa7dc11919f34eee5c5c01a6c802e2&searchtype=a#bib8
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Finally, disclosure reduces uncertainty in share value and therefore reduces price 

volatility (French and Roll 1986). We therefore predict the price sensitive disclosure 

under the CD regime is associated with a reduction in information asymmetry. 

 

H2: Price-sensitive disclosure is associated with a short-term reduction in 

information asymmetry.  

3.0 Empirical Analysis   

3.1 Sample and Data 

For the tests of Hypothesis 1, the sample includes all companies listed on the 

Australian Stock Exchange (ASX) between 1996 and 2006 with at least one year of stock 

price, stock returns, and stock trading data. For tests of Hypothesis 2, the sample includes 

the largest 500 ASX-listed firms by size over the period 1996–2006 with the required 

data. The ASX has a large number of firms with thinly traded shares and zero trading 

days which adversely affect the measurement of information asymmetry in hypothesis 2. 

Accordingly, the largest 500 companies are examined to exclude the firm-days with zero 

trading, zero price volatility, and abnormally large bid-ask spreads where a bid or ask has 

no corresponding ask or bid respectively. For robust testing of Hypothesis 2, a 

complementary sample of the smallest 1,500 companies (approximately) by size is also 

examined and the results are reported in Appendix 2.  

For tests of Hypothesis 1, the final sample for which there is relatively complete 

data for ASX market sensitive disclosures and the other information environment 

variables, comprises 2,397,907 firm-days for the all ASX-listed firms sample for the 

period 1996-2006. 

For tests of Hypothesis 2, the data sample for which there is relatively complete 

data for information asymmetry measures, ASX market sensitive disclosures, and the 

other information environment variables, comprises 281,240 firm-days for the top 500 

firms by size and 534,310 firm-days for the all ASX-listed firms sample for the period 

1996-2006. Also for tests of Hypothesis 2, the final sample for which there is relatively 

complete data for the daily lagged bid-ask spread as well as the other required variables 

comprises 859,432 firm-days for the top 500 firms by size and 2,972,930 firm-days for 
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the all ASX-listed firms sample for the period 1996-2006. The exact sample size varies 

slightly for the different tests because of differences in the data availability for some 

individual control variables. 

The ASX-listed company disclosures are obtained from the Securities Industry 

Research Centre of Asia-Pacific (SIRCA). In Australia, SIRCA’s Signal G electronic 

database maintains the ASX company announcements databases. Signal G organises the 

ASX company announcements on the basis of 18 primary codes and 100 sub-categories. 

The SIRCA’s Signal G Database records the time, details, and content of disclosures 

made by the ASX-listed firms to the market and facilitates electronic searches of the 

announcements.  

The required share trade data for the ASX Stock Exchange Automated Trading 

System (SEATS) is obtained from the SIRCA databases. Bid-ask spreads for the ASX 

order-driven market are obtained from the ASX Intra-day database, maintained by 

SIRCA. Daily trading volume data and prices are obtained from the ASX Daily database 

maintained by SIRCA. Industry classifications are obtained from IRESS and the 

Australian School of Business Centre for Research in Finance. Company betas are 

obtained from the Australian School of Business Centre for Research in Finance. Analyst 

following data is obtained from I/B/E/S. The remaining company and market data are 

obtained from the Aspect Huntley FinAnalysis database. Financial data are measured as 

of the fiscal year end unless otherwise stated. 

3.2 Measurement of Price Sensitive Information Disclosures 

Announcements by ASX-listed companies are recorded in the Signal G electronic 

database records, which are administrated by the Securities Industry Research Centre of 

Asia-Pacific (SIRCA). The Signal G database records include the disclosures nominated 

by the ASX-listed firms as price-sensitive information. The companies are responsible for 

indicating which of the announcements to the stock market are price-sensitive.  

The ASX announcements recorded on Signal G fall into three categories: price-

sensitive announcements, other announcements required by companies and securities 

regulations, and voluntary company announcements including public relations 

information. Data recorded on the Signal G database is organized into 18 primary codes 
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and 100 sub-categories of public company announcements within these primary codes. 

The 18 primary codes include:  

1 Takeover Announcements 

2 Shareholder Details 

3 Periodic Reports 

4 Quarterly Activities Report 

5 Quarterly Cash Flow Report 

6 Issued Capital 

7 Asset Acquisition and Disposal 

8 Notice of Meeting 

9 Stock Exchange Announcement 

10 Dividend Announcement 

11 Progress Report 

12 Company Administration 

13 Notice of Call (Contributing Shares) 

14 Other 

15 Chairman's Address 

16 Letter to Shareholders 

17 ASX Query 

18 Warrants 

 

The continuous disclosure regime requires companies to identify any price-

sensitive information and, if the information does not come within the exemptions to the 

regime, to immediately provide notification of the price sensitive disclosure to the ASX. 

In the “ASX Working Examples, Operation of Listing Rule 3.1”, there are examples that 

illustrate how the company’s circumstances are relevant to the price-sensitivity of 

information.17 Often these “relevant circumstances” are only fully known to the 

company. Therefore, prior to disclosure to the ASX, the company makes a judgment on 

the price-sensitivity and materiality of information and the need to provide this 
                                                 
17 ASX Guidance Note 8, Continuous Disclosure Listing Rule 3.1, June 2005. 
http://203.15.147.66/ListingRules/guidance/gn08_continuous_disclosure.pdf 
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information to the ASX flagged as price sensitive. Following this step, the ASX would 

then provide a public announcement and signal to the market that the information is 

price-sensitive.  

To help companies identify price-sensitive information, the ASX Listing Rule 3.1 

provides examples of disclosures that, if material would qualify as price sensitive 

information and therefore need to be disclosed to the ASX:18 

• Information about earnings 

• A change in financial forecast or expectation 

• Dividend recommendation 

• A change in accounting policy 

• A proposal to change auditor 

• Mergers and acquisitions 

• Notice of a takeover 

• Joint ventures 

• Changes in assets,  

• New products or discoveries 

• Developments regarding customers or suppliers  

• Related party agreements  

• Changes in control of management  

 

The count of price sensitive disclosures notified to the ASX (by the firms) is the 

measure of price sensitive information used in this chapter. The total number of 

disclosures to the ASX is not employed as a disclosure proxy for price sensitive 

disclosures because the total measure is likely to be a noisy measure of price-sensitive 

disclosures. In particular, in the 2005/2006 financial year, only 23% of the total company 

                                                 
18 ASX Listing Rules 24 October 2005. ASX (20 February 2002).  
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announcements to the ASX were nominated by the firms as "price-sensitive 

disclosures".19 Instead, consistent with Brown et al. (1999), Beekes and Brown (2006) 

and Tyler (2007), price sensitive disclosure is measured as the number of price-sensitive 

disclosures recorded by the ASX for firm i for day t.  

Finally, the sample firms are classified by industry using the ASX industry 

classification that existed until September 2002. After this date, the ASX changed the 

industry classification to the Standard and Poors’ Global Industry Classification System 

(GICS). Accordingly, the industry dummy variables include the ASX classifications up to 

2002 and the GICS industry classifications after 2002. 

3.3 Measurement of Information Asymmetry 

The measures of information asymmetry employed in this chapter rely on 

financial market and share return data consistent with the measures employed in the 

literature (Clarke and Shastri 2001). Information asymmetry measures used in this thesis 

include the bid-ask spread, trading volume, and price volatility, as follows.  

Bid-Ask Spread 

Glosten and Milgrom (1985) model the bid-ask spread as a function of 

information asymmetry. The spread arises from informed investors with superior 

information who trade in shares and create a problem for other traders. The market maker 

and uninformed traders with inferior information must lose to the informed investor. The 

market maker recoups her losses from trading with the informed investor by trading with 

the uninformed investors and adjusting the size of the bid-ask spread (Glosten and 

Milgrom 1985). The bid-ask spread has been decomposed to two components including 

information risk and transaction costs (Huang and Stoll 1997). An expanded risk 

component is argued to arise in markets using electronic orders instead of a market 

maker. In the latter case, Brockman and Chung (1999) maintain that the bid-ask spread 

includes the information asymmetry component.20 The literature suggests that disclosure 

is positively associated with a lower trading risk between investors, which translates to a 
                                                 
19 Australian Stock Exchange, ‘Monitoring and Enforcement outcomes’, 
www.asx.com.au/supervision/enforcement_outcomes/enforcement_outcomes.htm (undated). 
20 In an order driven market, liquidity is supplied by public limit orders. The highest market bid and the 
lowest market sell orders in the limit order book establish the market spread. 
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relatively lower bid-ask spread (Healy, Hutton and Palepu 1999; Leuz and Verrecchia 

2001). In this thesis, consistent with the literature discussed in this section, the bid-ask 

spread (DailySpread) is measured as the relative average spread (daily time-weighted 

spread divided by the mid-point stock price).  

( )ti,ti,2
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ti,ti,

BidPriceAskPrice
BidPriceAskPrice
+
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The dependent bid-ask spread variable is scaled by stock price.  

Trading Volume 

The early accounting literature modeled the public disclosure of information by 

firms as making investors’ beliefs more homogeneous (Diamond and Verrecchia 1991). 

When investors’ beliefs converge about the value of the firm, there is an increase in 

trading volume in the firm’s stock (Diamond and Verrecchia 1991). Consistent with this 

latter proposition, Easley, Keifer, O’Hara and Paperman 1996 present evidence that 

suggests high volume stocks have lower information based trading. Trading volume is 

therefore used in this chapter as a measure of the level of information asymmetry. 

Trading volume (Log(Volume)) is measured as the natural logarithm of the volume of 

shares traded on a daily basis.   

Price Volatility 

Another market measure of information asymmetry commonly employed in the 

literature is price volatility. Empirically, volatility is linked to the amount of private 

information held by insiders (French and Roll 1986). In the Australian setting, Brown et 

al. (1999) finds weak evidence that price volatility is related to the disclosure of price-

sensitive information under continuous disclosure regulation. Price volatility is employed 

as a measure of information asymmetry in this chapter and the variable is measured as the 

standard deviation of the daily share return (RET_Volatility).  
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Alternate Explanations for the Level of Information Asymmetry 

This chapter employs the following additional variables to provide some 

assurance that the results for the hypothesis tests do not arise from omitted variables 

relating to the measures of information asymmetry.  

The firm’s bid-ask spread is associated with other market factors including the 

trading volume in a firm’s stock (Log(Volume)), share price, price volatility 

(RET_Volatility), market maker competition, and the presence of insiders (Leuz and 

Verrecchia 2000). Accordingly, some of the regression models include the volume and 

price volatility measures as controls. Further, a measure of ownership concentration is 

employed because shareholders with large holdings generally have superior access to 

information about the firm. Accordingly, the proportion of shares held by the largest 20 

shareholders (TOP20PERCENT) is used as a proxy for ownership concentration and 

dispersion. This measure is used extensively in the literature (Demsetz and Lehn 1985).  

In addition, a measure of firm size (SIZE) is employed as a control for the level of the 

firm’s stock price, and for market making competition and the size of the firm’s 

information environment (Leuz and Verrecchia 2000). In an order-driven market such as 

Australia’s there is no market maker competition and accordingly no control for this type 

of competition is required.  

The literature has found associations between trading volume and firm size, price 

volatility, market index inclusion, and institutional ownership (Leuz and Verrecchia 

2000). Accordingly, the regressions employed variously include measures proxying for 

size, price volatility, and institutional ownership (TOP20PERCENT). In addition, firm 

size largely captures the trading effect of index inclusion since the S&P/ASX and All 

Ordinaries index memberships are primarily based on market capitalization.21  

Additional variables related to stock price volatility are also employed based on 

the literature including firm size, ownership dispersion (TOP20PERCENT), stock beta 

(BETA) (Leuz and Verrecchia 2000), and stock market return (Brown et al. 1999). 

Myers (1977, p.171) describes the firm as a combination of the present value of 

assets in place and the present value of growth opportunities. Myers (1977) suggests that 

                                                 
21 Standard and Poors Australian Indices Index Methodology, July 2007. 
http://www2.standardandpoors.com/spf/pdf/index/SP_Australian_Indices_Methodology_Web.pdf 
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most firms are valued as going concerns, and this value reflects an expectation of 

continued future investment by the firm. Since the firm’s investment is discretionary, the 

amount invested will depend on the firm’s access to future favourable opportunities. Part 

of the firm’s value is therefore accounted for by the present value of options to make 

future investments on potentially favourable terms (Myers 1977). The studies by Jensen 

and Meckling (1976) and Leftwich, Watts, and Zimmerman (1981), Smith and Watts 

(1992), Gaver and Gaver (1993), and Skinner (1993) taken together suggest the firm’s 

investment options systematically influence the firms’ set of contracts and corporate 

policy variables. These options, contracts and policies together affect firm value and the 

level of information asymmetry among investors. Investment options are typically assets 

with limited property rights and are therefore a direct cause of information asymmetry 

(Geroski 1995). These firm specific assets such as research and development often have 

no market to establish valuation and are therefore more likely to create information 

asymmetry across investors (Beaver 1998). In many cases intangible assets are firm 

specific, and Butler, Kraft and Weiss (2007) also argue that firms with a higher 

percentage of tangible assets have lower agency costs because there is lower information 

asymmetry. It is more difficult for managers to misappropriate and extract value from 

well-defined assets-in-place than uncertain investment options. 

Information asymmetry is associated with growth in earnings through the firms’ 

efforts to grow sales revenue as well as through cost cutting (e.g. Mueller 1986; Cheng 

2005; Bharath Pasquariello and Wu 2006). Firms with more volatile earnings have less 

predictable earnings and therefore are subject to higher information asymmetry relating to 

the value of the firm (Zhang 2001; Affleck-Graves, Callahan, and Chipalkatti 2002; 

Dichev and Tang 2010). To reduce uncertainty, firms with more volatile earnings provide 

more disclosures (Miller 2002; Lougee and Marquardt 2004).  

3.4 Empirical Models 

Hypothesis 1—Association between price sensitive disclosures and the firm’s 

economic information environment 

Equation (1) is estimated using ordinary least squares for tests of Hypothesis 1. 
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Where: 

Mkt_Sensitive:  Market sensitive 
disclosures  

= daily t number of price-sensitive firm 
disclosures announced by ASX for firm i. 

log(SIZE):   Firm size  = the natural logarithm of the market value of 
outstanding equity computed as ordinary 
shares on issue multiplied by stock price at 
day t.  

Good  News:  =  the market-adjusted daily share return 
greater than zero where the market return is 
the daily rate of return on the ASX All 
Ordinaries Index.  

Bad  News:  = the absolute market-adjusted daily share 
return equal to or less than zero where the 
market return is the daily rate of return on the 
ASX All Ordinaries Index.  

Issue: Share Issuance = half yearly change in the number of 
outstanding shares, scaled by total shares 
outstanding for half years h and h-1. 

Performance: Firm performance = return on net assets: net profit after tax before 
abnormal items for year x scaled by average 
total assets for years x and x-1.  

Leverage:  Leverage  = total non-current liabilities for year x divided 
by average total assets for years x and x-1.  

Follow: Analyst 
Following 

= Monthly m number analyst recommendations 
for the stock in the I/B/E/S survey of 
analysts' recommendations. 

Industry: Industry = dummy variables  representing ASX industry 
group and GICS industry level classifications 
of the stock form year x. 

Earn_Chg:  Earnings 
variability     

= change in net profit after tax before abnormal 
items for year x scaled by average total assets 
for years x and x-1.  
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The dependent variable in Equation 1 is market sensitive disclosures as defined in 

Section 3.2. The independent variables in Equation (1) include measures to capture the 

investment option, performance, and information environment factors discussed in 

Section 2.0.  

The firm’s disclosure incentives are associated with size (SIZE) as a proxy for the 

overall scale of the firm. Size is also associated with the firm’s investment options and 

assets in place (Myers 1977). Firms with more assets-in-place are less exposed to costs of 

disclosure compared to firms with higher intangible assets (Verrecchia 1983; Myers and 

Majluf 1984; Dye 1985). Management incentives to disclose are associated with firm 

performance (Lang and Lundholm 1993). Equation (1) also includes the specific 

performance measures of earnings changes and return on assets. Lang and Lundholm 

(1993) also review the voluntary disclosure literature and summarise that good news and 

positive information are disclosed earlier than bad news and negative information. The 

asymmetric timeliness in news recognition is consistent with conservatism (Basu 1997). 

Good news and bad news are proxied by positive and negative stock return (Basu 1997).  

The information environment is also proxied by the following: firm size, as larger 

firms have a more developed information environment; leverage for which higher levels 

reflect a higher level of external scrutiny from lenders but potentially higher financial risk 

and agency conflicts (Jensen and Meckling 1976); stock issues and analyst following 

which reflect evidence that firms issuing stock have incentives to disclose good news to 

reduce the issue costs and maximize the proceeds (Myers and Majluf 1984). Larger firms 

with more favourable expected future performance have higher analyst following 

(McNichols and O’Brien 1997). Overall, the additional variables for the information 

environment reflect the evidence that when perceived investor information asymmetry is 

high, the firms’ disclosures increase (Lang and Lundholm 1993; Dichev and Tang 2010).  

Hypothesis 2—Association between information asymmetry and price sensitive 

disclosures. 

Equations (2)-(4) are estimated using ordinary least squares regressions for tests 

of Hypothesis 2.  
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Where  

Info Asymmetry:  Information 
Asymmetry proxy  

= bid-ask spread, trading volume and price 
volatility at day t. 

Mkt_Sensitive: Market Sensitive  = number of price-sensitive firm disclosures 
announced by ASX at day t. 

log(SIZE):   Firm size  = the natural logarithm of the market value of 
outstanding equity computed as ordinary 
shares on issue at time t multiplied by stock 
price at day t . 

Leverage:  Leverage  = total non-current liabilities for year x / 
average total assets for years x and x-1 

MBV:  Market to Book 
Value ratio   

= market value of firm / book value of firm 
equity at day t. 

E_P:  Earnings to Price 
ratio  

= reported earnings per share before 
abnormal items scaled by stock price at day 
t. 

Sales_Growth:  Sales Growth  = change in operating revenue scaled by the 
average total assets for years x and x-1. 
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Asset_Growth:  Asset Growth   = change in total assets scaled by average 
total assets for years x and x-1. 

Earn_Chg:  Earnings Change    = Change in net profit after tax before 
abnormal items scaled by average total 
assets for years x and x-1. 

Accrual_Chg:  Change in Accruals  = Change in Earnings before tax, net interest, 
abnormal and significant items minus Cash 
Flow from Operations from cash flow 
statement for year x, scaled by average total 
assets for years x and x-1. 

Log(Volume): Trading Volume   = the natural logarithm of the daily share 
volume trade. 

RET_Volatility: Price volatility  = the daily t standard deviation of time-
weighted trade to trade price. 

Top20Shareholder: Ownership 
dispersion   

= percentage of top 20 ordinary shareholdings 
divided by issued ordinary shares for year x. 

Beta Stock Beta  = standard deviation of market adjusted share 
returns over 2 years provided by Aspect 
Huntley. 

RET_Mkt:  Market return  = the daily change in the ASX All ordinaries 
market index scaled by the beginning 
market index. 

Economic 
Information 
Environment: 
 

Firms’ economic 
and information 
environment factors  

= Firm size, Leverage, MBV, E_P, 
Sales_Growth, Asset_Growth, Earn_chg, 
Accrual_Chg. 

The dependent variable in Equations (2)-(4) is a measure of information 

asymmetry, either bid-ask spread, trading volume or price volatility, as discussed in 

Section 3.3. Hypothesis 2 predicts that disclosure under the continuous disclosure 

regulation is associated with lower information asymmetry. The underlying rationale for 

this prediction is that firms with information will disclose if the regulation is effective. 

Accordingly, in Equation (2), it is expected that as market sensitive disclosures 

(Mkt_Sensitive) are increasing, information asymmetry is decreasing. A negative 

coefficient estimate is therefore expected (α1<0) for Mkt_Sensitive.  

An interaction term (Mkt_Sensitive*Lagged Info_Asym) is included in Equation 

(2) to capture the association between information asymmetry and market sensitive 

disclosure for the firms with relatively high information asymmetry in the prior period. 

Because this group has higher information asymmetry, it is likely this group includes 
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some firms experiencing longer-lived transactions and events with a longer horizon to 

convergence of investor beliefs about the value of the firm. Accordingly, the sign for the 

estimated coefficient on the interaction term is most likely to be positive if this sub-set of 

firms dominates the higher information asymmetry group. 

As discussed in Section 3.3, Equation (2) includes additional variables 

(Info_Asymmetry Controls) to capture other factors influencing the firms’ information 

asymmetry including volume and return volatility. Equations (3) and (4) include an 

expanded range of the additional information asymmetry related variables discussed 

earlier including ownership concentration, beta, and the market return.  

Further, as discussed in Section 3.0, information asymmetry is also a function of 

investment options and performance factors including sales and asset growth, changes in 

earnings and changes in accruals; and the firms’ information environment as reflected in 

firm size, leverage, and the market to book ratio and earning to price ratio (e.g. Ho et al. 

1997; Smith and Watts 1992; Zhang 2001; Affleck-Graves et al. 2002). Following 

Penman (1996) and Tasker (1998), growth rates are measured using both the market to 

book ratio (MBV) and sales growth (SALES_GROWTH). Asset growth 

(ASSET_GROWTH) is also used as a proxy for growth opportunities. An additional 

metric for growth opportunities is the price-earnings ratio (E_P). The market to book 

value ratio may capture market power in pricing rather than earnings growth. 

Accordingly, earnings growth is also captured using the price-earnings ratio (Penman 

1996). An earnings-price ratio (E_P) is used to avoid a small or zero value in the 

denominator. Earnings that are changing in a period may be less informative than 

persistent earnings pattern (EARNINGS_CHANGE). Firms may have incentives to 

manage earnings and these incentives and the earnings numbers may affect the level of 

information asymmetry. Accordingly, changes in accruals are included in the tests. This 

measure relates to divergences between earnings and cash flow, which is identified by 

practitioners as an indicator of earnings management (Lee Ingram and Howard 1999: 

Bayley and Taylor 2007). The change in accruals (ACCRUALS_CHANGE) is defined as 

the change in the difference between earnings and operating cash flows scaled by total 

assets, and is used here to proxy for agency costs. Finally, Equation (4) includes an 

interaction term (Mkt_Sensitive*Economic Information Environment) to examine in 
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more detail the influence of the firms’ economic environment factors (MBV, E_P, sales 

growth, earnings change and accruals change) on information asymmetry.  

In summary, the economic variables included in Equations (2)-(4) relate to 

disclosure incentives arising from economic factors that influence investors’ perception 

of the information asymmetry surrounding the value of the firms (Lang and Lundholm 

1993; Dichev and Tang 2010).  

3.5 Descriptive Statistics 

Table 2 reports descriptive statistics for the variables in the Hypothesis 1 

economic information tests in Equation (1). The variable outliers at 1% and 99% 

percentiles are deleted, except for market-sensitive disclosure, size, analyst following and 

industry classification variables. Log(SIZE) is the natural log of market capitalization. 

The disclosure and analyst recommendation variables are natural numbers. Ninety 

percent of all firm days have zero market sensitive disclosures. Nine percent of firm days 

have one Mkt_Sensitive disclosure. Performance has a positive median (0.005) and 

negative mean (-0.032), indicating the existence of large loss firms during the period that 

included the internet technology boom.  

[Insert Table 2 about here] 

 

Table 3 Panel A and B reports descriptive statistics in the Hypothesis 2 testing in 

Equations (2) and (3) for the sample of largest 500 ASX-listed companies by size. The 

mean value of Market Sensitive disclosure in panels A and B (0.049 and 0.051 

respectively) is slightly higher than that for the full sample of ASX firms (0.046).  

Maximum values of bid-ask spread occur on thinly traded stocks, where a bid or ask has 

no corresponding ask or bid increasing the spread. Such a spread value is not 

representative of information asymmetry. Accordingly, bid-ask spread outliers are deleted 

at the 99% percentile in Panels A and B.  

[Insert Table 3 about here] 

 

The Table 3 Panel B sample for the tests of Hypothesis 1 includes 281,240 firm 

observations. The reduced sample size is due to limited availability of accounting data. 
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Consistent with prior literature, size and volume variables take the natural log of market 

capitalization and trading volume respectively. All data for size and trading volume, 

market sensitive disclosure, beta, and market return variables are retained in the sample. 

The data for other variables are deleted at the 1% and 99% percentiles due to high 

dispersion and outliers. The high maximum value of market to book value ratio is 

indicative of high information asymmetry among the largest Australian firms, such as 

mining companies, to which continuous disclosure is directed.  

Table 4 reports the correlations among the price sensitive disclosure model 

variables in Equation (1) testing Hypothesis 1. Table 4 shows the dependent variable 

market sensitive disclosure is positively correlated with size, good news, leverage and 

analyst following. This is consistent with larger firms, especially those with an analyst 

following, have a richer information environment and higher disclosure. Further, market 

sensitive disclosure is negatively correlated with performance and earnings variation 

which is consistent with the literature on disclosure determinants. The negative 

correlation with performance is consistent with firms releasing bad news.  

[Insert Table 4 about here] 

 

Table 5 reports the correlations among the variables used in testing Hypothesis 2 

for the largest 500 firm sample. As expected, Table 5 shows the dependent variables bid-

ask spread and trading volume are negatively and positively correlated with market-

sensitive disclosure respectively. Return volatility is positively correlated with market-

sensitive disclosure, which is unexpected.  These correlations are the same when the 

dependent variable is measured on the day of disclosure and the day after disclosure. This 

is consistent with disclosure of unexpected and bad news being associated with higher 

return volatility for a period that goes beyond the day of disclosure. More importantly, 

the strong positive correlations among return volatility, lag and lead return volatility 

suggest that the underlying share volatility and uncertainty in value is important in 

influencing the impact of disclosure. 

[Insert Table 5 about here] 
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Table 6 reports the correlations among the variables in Equation (3) testing 

Hypothesis 2. As expected, Table 6 shows the dependent variable bid-ask spread is 

negatively correlated with market-sensitive disclosure, trading volume, size, leverage, 

and earnings price ratio. The other dependent variable, trading volume, is positively 

correlated with market-sensitive disclosure, return volatility, size, and leverage. The 

independent variable, market-sensitive disclosure, is positively correlated with trading 

volume, size, leverage, ownership concentration, and return volatility. The correlations 

are in line with the literature on the determinants of information asymmetry and 

disclosure.  

[Insert Table 6 about here] 

 

3.6 Results 

Results for Tests of Hypothesis 1 Association between price sensitive disclosures and 

the firm’s economic information environment 

Table 7 presents the results for Hypothesis 1. Hypothesis 1 predicts that disclosure 

is associated with size, performance, leverage, news, share issue and analyst following.  

The results for the pooled regression are as expected and consistent with the 

hypotheses, with the exception of earnings variability which is insignificant. Size is 

strongly associated with disclosure (α1=0.007, t=76.46). Performance is negatively 

associated with disclosure (α5=-0.023, t=-18.57) suggesting that poorly performing and 

loss firms disclose more. The low adjusted R-squared value (0.016) for the equation is 

likely to reflect the modeling of daily disclosure with half-yearly accounting control 

variables. The size and news control variables are the only control variables with daily 

data matching the dependent disclosure variable.  

[Insert Table 7 about here] 

 

Results for Tests of Hypothesis 2 Association between information asymmetry and 

price-sensitive disclosure 

Table 8 presents the results for tests of Hypothesis 2. Hypothesis 2 predicts a 

negative association between disclosure and information asymmetry. Equations (2)-(4) 
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are employed to test Hypothesis 2. The dependent variable is a measure of information 

asymmetry including bid-ask spread, trading volume or stock price volatility. For column 

1 in Table 8, the dependent variable is the bid-ask spread. The t-tests suggest the bid-ask 

spread is negatively associated with the market sensitive disclosures (α1=-0.063, t=             

-7.800), consistent with Hypothesis 2. This evidence suggests the continuous disclosure 

regime is effective; specifically, as the market sensitive disclosures increase, the firms’ 

bid-ask spread decreases.  

[Insert Table 8 about here] 

 

For column 2 in Table 8, the dependent variable is trading volume. The t-tests 

suggest that trading volume is positively associated with the market sensitive disclosures 

(α1=1.217, t=27.21), consistent with Hypothesis 2. In column 2, there is a significant 

negative sign for the interaction between disclosure and the prior period level of trading 

volume (α3=-0.062, t=-17.190). This suggests that a higher prior period of trading volume 

persists into the following period in the absence of market sensitive disclosure. 

Conversely, when the bid-ask spread and price volatility are high in the previous period, 

the effect of price sensitive disclosure is to maintain a relatively higher level of bid-ask 

spread and price volatility.   

In column 3 of Table 8, price volatility as the dependent variable, the parameter 

on the disclosure – volatility interaction variable is positive and significant (α3=0.163, 

t=39.050). This result is consistent with disclosure increasing information asymmetry in 

the presence of uncertainty surrounding the firm’s future performance (Rogers Skinner 

and Van Buskirk 2009).  

Table 9 presents the results for tests of Hypothesis 2 for Equation (3). Hypothesis 

2 predicts information asymmetry is reduced by disclosure, and the literature predicts that 

asymmetry is associated with the economic environment of the firm. 

[Insert Table 9 about here] 

 

A positive and significant parameter for market sensitive disclosure is observed 

robustly in Table 9 for the bid-ask spread, the volume and the price volatility proxies for 

information asymmetry. In column 2 of Table 9 the positive association between volume 
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and disclosure is predicted (α1=0.348, t=27.590), while the associations between 

disclosure and bid-ask spread and price volatility are unexpected.  

 As predicted, the economics of the firm such as size, leverage, market to book 

value, and top 20 shareholding are all significantly associated with information 

asymmetry. Size and trading volume are control variables that are significant and behave 

predictably in all testing of the hypotheses, whereas the growth variables such as earnings 

change and accruals change are less predictable. For example in column 1 of Table 9, 

while earnings change is positively associated with bid-ask spread (α8=1.219, t=24.950)  

which is expected, accruals change is negatively associated with bid-ask spread (α9=-

0.172, t=-6.280)   which is unexpected.   

Table 10 reports the estimated parameters for Equation (2) with the sample 

divided into deciles ranked on prior period price volatility. In column ‘1’ of Table 10, the 

lowest level of price volatility, disclosure is positively and significantly associated with 

bid-ask spread (α1= 0.312, t= 6.29). In contrast, for columns ‘2’ to ‘9’ inclusive of Table 

9 denoting higher levels of volatility, disclosure has the effect of reducing information 

asymmetry with decile ‘7’ being the strongest result (α1= -0.138, t= -0.675).  

[Insert Table 10 about here] 

 

The results suggest that the underlying level of uncertainty about the firms’ future 

performance is an important factor in relation to the information conveyed by the market 

sensitive disclosures. This is consistent with the earlier results; that the impact of 

disclosure depends on the level of firm uncertainty.  A firm with low price volatility that 

is surprised by bad news will suffer increased information asymmetry. The results of 

Table 10 are consistent with Hypothesis 2 and further suggest that continuous disclosure 

has the desired impact of reducing information asymmetry where the disclosure is needed 

most, in an environment of high price volatility and uncertainty.  

 

3.7 Additional Tests  

The results reported in Tables 11 (first stage) and Table 12 (second stage) are 

consistent with the single Equation (1) and Equation (3) regression results. In Table 11 
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disclosure is associated with the firm’s economic environment as expected. For probit 

estimates of the variable coefficients, the coefficients are significant and positive for size, 

leverage, and analyst following. Performance is negatively associated with disclosure.  In 

the Table 11 OLS estimates of Equation (1), the industry dummy variables for oil and 

gas, energy, metals and mining, and airlines are positive and significant as expected of 

high profile firms and firms with additional reporting requirements. The parameters for 

other industries are largely negative.  

In the Heckman second stage testing of information asymmetry in Equation (6), 

the reduced number of accounting control variables and full sample of ASX firms gives a 

much larger sample than the earlier sample reported in Table 9 testing Equation (3). 

Nevertheless, in Table 12 there is still a positive and significant association between 

market sensitive disclosure and all three information asymmetry measures. The other 

Heckman second stage results are consistent with those of Table 9. Overall, the results of 

Tables 9 and 12 are remarkable for their similarity. Controlling for self selection or the 

firm’s disclosure strategy does not alter the association between disclosure and 

information asymmetry.  

 

Appendix 2. Additional Testing 

The chapter performs additional tests of Hypotheses 1 and 2 with Equations (1) to (4) 

inclusive.  A summary of the main results is below. First in Equations (2) and (3) the 

dependent variable information asymmetry is measured at day t, the same day as price-

sensitive disclosure, rather than at day t+1, and the full sample of ASX-listed firms is 

examined. The dependent variable is also changed in Equation (3) to changes in 

information asymmetry values rather than levels of information asymmetry. For 

robustness, Equation (3) is tested using annually calculated values of capital market and 

accounting variables. Finally, disclosure - economic interaction variables are used in 

Equation (4).  
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Tests of Hypothesis 2 Association between information asymmetry and price 

sensitive disclosures Analysis for the full sample of all ASX-listed companies 1996 – 

2006. 

Table 13 Panel A reports descriptive statistics for Equation (2) using all ASX-listed 

companies for the period 1996 to 2006. Disclosure is proxied by the ASX designated 

market-sensitive disclosure. Bid-ask spread outliers are deleted at the 99% percentile. The 

bid-ask spread values remain higher and market sensitive disclosure has a slightly lower 

mean than for those of the largest 500 ASX firms by size, reflecting the poorer 

information environment of small firms and less disclosure.  

Table 13 Panel B reports descriptive statistics for Equation (3) for all ASX-listed 

firms for the period 1st July 1996 to 30 June 2006.  All data for size and trading volume, 

market sensitive disclosure, beta and market return variables are retained in the sample. 

The data for other variables are deleted at the 1% and 99% percentiles due to high 

dispersion and outliers.  

Table 14 reports the correlations for variables in Equation (2) where the dependent 

and independent variables are measured on the same day t or day t-1.  The correlations 

are similar to those in Table 5. Disclosure is negatively correlated with bid-ask spread, 

and positively correlated with trading volume and price volatility. Price volatility and its 

lag are again strongly correlated.  

Table 15 reports the correlations for variables in Equation (3).  Disclosure is 

negatively correlated with bid-ask spread. The correlations for the model variables are 

similar to those for the sample of the largest 500 ASX firms by size.  

 

Association between information asymmetry and market sensitive disclosure 

Table 16 reports the estimated parameters for Equation (2) using all ASX-listed 

firms for the period 1st July 1996 to 30 June 2006. The results differ from those using the 

largest 500 ASX firms by size in two notable ways. Where the information asymmetry 

measures are bid-ask spread and price volatility, the parameters on the disclosure variable 

change from negative to positive unexpectedly. The positive parameter on disclosure is 

significant for bid-ask spread (α1=0.085, t=6.530). The interaction disclosure-lag bid-ask 
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spread variable is significant and also switches sign from positive to negative (α3=-0.016, 

t=-14.070). The results suggest that the initial level of asymmetry influences the impact 

of disclosure on information asymmetry. The results are also consistent with smaller firm 

disclosures creating uncertainty in a poor information environment of low disclosure.  

 

Association between economic characteristics and information asymmetry  

Table 17 reports the estimated parameters for Equation (3) using all ASX-listed 

firms for the period 1st July 1996 to 30 June 2006. The positive and significant parameter 

for market sensitive disclosure is again observed for all 3 proxies for information 

asymmetry.  Information asymmetry is significantly associated with firm characteristics: 

size, leverage, market to book value, and top 20 shareholding. The results are similar to 

those in Tables 8 and 11. 

Table 18 presents the results for tests of Equation (4) with disclosure interaction 

variables with the firm’s market to book ratio and the earnings-price ratio. The results of 

Table 18 reinforce the potential for disclosure to increase uncertainty surrounding a 

firms’ future performance. Using bid-ask spread as the dependent variable, the disclosure 

interaction variables with MBV (α4=0.020, t=2.69) and E-P (α5=0.823, t=6.820) are both 

positive and significant. As predicted, the parameter estimates for economic 

characteristics are generally significant, with the exception of price volatility. 

Table 19 shows the results of testing Hypothesis 2 with annual data and bid-ask 

spread as the dependent variable. The daily and half yearly data for the model is 

aggregated for each firm annually for the period 1st July 1996 to 30 June 2006. All model 

variables are calculated annually. Data outliers for the market sensitive disclosure count, 

and for the logged size, and trading volume variables are retained in the sample. Data 

outliers for other variables are deleted at the 1% and 99% percentiles. Despite the low 

number of firm-year observations, the results are generally significant with the exception 

of MBV and change in accruals. The results are consistent with tests of Hypothesis 2 

using Equation (3) and daily and half yearly data. The parameter on disclosure is positive 

and significant. The parameters on size, trading volume and leverage are all negative and 
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significant. The last result for leverage is unexpected (α3=2.669, t=4.84), although higher 

debt can shift disclosure from investors to debtors in accordance with debt covenants.   

Table 20 tests Hypothesis 2 using Equation (3) with the dependent variable being 

the change in information asymmetry, rather than the level of information of asymmetry. 

Compared with level values, the changes in information asymmetry are potentially values 

on a different scale. Nevertheless, the results of Table 20 are consistent with earlier tests 

of Equation (3) using levels of information asymmetry. The parameter on disclosure is 

positive and significant for the 3 measures of information asymmetry. There are slightly 

fewer significant associations between changes in asymmetry and firm characteristics, 

consistent with the dependent variables having a different range of values.  

 

Additional Test using Lagged Stock Price Volatility Deciles All ASX Firms 

Table 21 presents the results for Equation (2) with the sample partitioned on deciles of 

stock price volatility for the sample of all ASX-listed firms, rather than the largest 500 

ASX firms only. The results are more mixed than those in Table 10. However Table 21 

also suggests that the underlying level of uncertainty about share price is an important 

factor in the information conveyed by the market sensitive disclosures. The association 

between uncertainty and the impact of disclosure is mixed when all firms are included in 

the sample.  Nevertheless, the evidence in Table 21 also suggests that disclosure reduces 

information asymmetry for the most volatile firms.   

 

4.0 Conclusion  

Continuous disclosure requires firms to release information to the market if that 

information is relevant to the determination of the market value of equity. This regime 

regulation has been in operation in its current form in the Australian setting since 1994. 

This chapter provides insights into the effectiveness of the CDR regime for promoting 

market efficiency by investigating how the firms implement the regulation, and whether 

the ensuing disclosures influence the uncertainty associated with the underlying value of 

the firm.  

This chapter provides evidence from a sample of the Top 500 Australian Stock 

Exchange (ASX) listed firms over the period 1996–2006. The first question addressed is 
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whether there is an association between the firms’ information environments (in an 

economic sense) and the CDR disclosures. The results suggest an association exists 

between the firms’ price sensitive disclosures and measures relating to the firms’ 

economic information environment. Market sensitive disclosure is positively associated 

with firm size, measures of firms with good news and bad news, share issues, leverage, 

analyst following, and earnings changes; while increasing firm performance is associated 

with decreasing market sensitive disclosure. The results suggest the firms respond to 

uncertainties relating to the value of the firm by providing price sensitive disclosures, as 

intended by the regulators under the CDR regulation.  

The second question addressed in the chapter is whether the disclosures influence 

investors’ uncertainty about the value of the firm, which would suggest the continuous 

disclosure regulation is effective for its intended purpose. Consistent with the regulation 

operating effectively, the results suggest market sensitive disclosure is associated with 

decreasing information asymmetry surrounding the value of the firm, after the firms’ 

release of the price sensitive information. Further, for the firms with relatively higher 

information asymmetry in the prior period, continuous disclosure is associated with 

higher current period information asymmetry; which potentially reflects the time horizon 

for completion of longer lived transactions and events (e.g. mergers and acquisitions still 

in process, proposed restructuring, or new product lines), as well as investors’ response to 

the release of “bad news” consistent with Rogers, Skinner and Van Buskirk (2009). 

This chapter contributes in several ways to the literature and practice. First, the 

effective operation of the CDR is premised on (a) the assumption that the firms will 

provide the price sensitive disclosures as the regulation intends; and (b) the assumption 

that these disclosures will lead to less uncertainty in the market about the value of the 

disclosing firm’s equity. This chapter provides evidence that bears on both of these 

assumptions. In relation to assumption (a), the results suggest managers are exercising 

their judgement in ways that are consistent with the intentions of the continuous 

disclosure regulations and the regulators responsible for putting the regulations in place. 

In relation to assumption (b), the results suggest information asymmetry if decreasing in 

the firms’ continuous disclosures. CDR regulation operates in a number of European, 

Asian and American equity markets as part of a broader system of periodic disclosure and 
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reporting. As jurisdictions attempt to harmonise financial reporting under IFRS, this 

evidence provides evidence on the wider problem of how to regulate disclosure in capital 

markets to achieve effective outcomes. Accordingly, there is significant regulatory and 

stakeholder interest in the firms’ disclosure practices under, and the overall performance 

of, continuous disclosure regimes; with a possible pathway forward being the potential 

for standardizing disclosure regulation as a complement to IFRS.  

Second, the evidence in this chapter provides insights to regulators on the form of 

structural models that would be relevant for assessing whether firms are complying with 

the intent of the continuous disclosure regulations. Such models would provide a formal, 

scientific basis for issuing queries to firms, representing a direct approach to evaluating 

the firms’ implementation of the continuous disclosure regulations. This direct approach 

contrasts favourably with the current approach employed by regulators, which is to infer 

compliance indirectly by observing unusual price movements. 
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Table 1 Comparative Continuous Ongoing Disclosure Regulation 
Country Regulator Legislation Backing 

the Disclosure 
Regulation 

Listing Rules and 
Regulation 

Information to be 
Disclosed 

Australia Australian Security 
and Investment 
Commission co-
regulates with the 
Australian Stock 
Exchange 

Corporations Act (Cth) 
2001 

ASX Listing rules 3.1 Continuous disclosure of 
price-sensitive 
information 

Canada Ontario Securities 
Commission 

National Instrument 51-
102 
Securities Act (Ontario) 
1990, part XVIII 
Securities Act (British 
Columbia, Alberta, 
Manitoba) 

 Continuous disclosure of 
material changes that 
would have a significant 
impact on share price 

United  
Kingdom 

Financial Services 
Authority 

  UK Listing Authority, 
Listing Rules 

Continuous disclosure of 
information that would 
lead to a substantial 
movement of price  

France Commission des 
Operations de 
Bourse (COB) 

  COB Regulation 91 -
02 

Continuous disclosure of 
all major structural 
changes and transactions 
likely to affect share 
price 

Germany Federal Securities 
Supervisory Office 

Securities Trading Act 
1994, section 15 

  Continuous disclosure of 
information that may 
significantly influence 
share price 

Hong Kong Securities and 
Futures 
Commission 

Securities and Futures 
Ordinance (Proposed 
amendments 2011) 

HKSE Main Board 
Listing rule 13 

Continuous disclosure of 
important, price-sensitive 
information 

New Zealand Securities 
Commission of NZ 

Securities Markets Act 
(NZ) 1988 

NZX Listing rules 
10.1.1 

Continuous disclosure of 
price-sensitive 
information 

Singapore Monetary Authority 
of Singapore 

Securities and Futures 
Act, section 203 

SGX Listing Manual 
Chapter 7 and 
Appendix 7.1  

Continuous disclosure of 
price-sensitive 
information 

United States Securities Exchange 
Commission  

Securities Act 1933 

Securities Exchange 
Act 1934 

Regulation Fair 
Disclosure 2004 

Form 8-K 2004 
(revised) 

 No continuous disclosure 
regulation 
Securities Acts require 
disclosure of financial 
and managerial 
conditions that are 
material (1933 Act) or 
material facts (1934 Act) 
to the public  
Reg FD requires broad 
dissemination only if 
information is publicly 
disclosed  
Form 8-K 2004 (revised) 
creates affirmative 
obligations to disclose 
the information on the 
SEC guidance list  
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Table 2 Descriptive Statistics for the Variables used in Tests of Hypothesis 1  
Pooled daily sample for 1996–2006, n=2,397,907 observations. 

Mkt_Sensitive daily t number of price-sensitive firm disclosures announced by ASX for firm i; SIZE is the 
market value of equity calculated as ordinary shares on issue for firm i  multiplied by stock price at day t; 
Log(SIZE) is the natural logarithm of size; News is the market-adjusted daily share return on day t where 
the market return is the daily t rate of return on the ASX All Ordinaries Index; Good_News is the market-
adjusted daily share return greater than zero where the market return is the daily t rate of return on the ASX 
All Ordinaries Index; Bad_News is the absolute market-adjusted daily share return equal to or less than zero 
where the market return is the daily rate of return on the ASX All Ordinaries Index; Issue is the half yearly 
change in the number of outstanding shares, scaled by total shares outstanding for half years h and h-1;  
Performance is net profit after tax before abnormal items for year x scaled by average total assets for years 
x and x-1; Leverage is total non-current liabilities for year x scaled by average total assets for years x and x-
1; Follow is the average analyst following for firm i for month m from I/B/E/S survey of analysts' 
recommendations; Earn_Chg is the change in net profit after tax before abnormal items for year x scaled by 
average total assets for years x and x-1; 

 Mean Median Std Dev Min. Max. Skewness Kurtosis 
Mkt_Sensitive 0.046 0.000 0.233 0.000 11.000 6.141 54.00 
Log(SIZE) 17.479 17.123 2.132 2.611 26.216 0.688 0.00 
SIZE $730m $27m 4,791m $14m $242,899m 19m 567m 
News 0.020 0.011 0.024 0.000 0.142 2.149 5.00 
Good_News 0.010 0.000 0.020 0.000 0.142 3.193 12.00 
Bad_News 0.010 0.001 0.019 0.000 0.134 2.930 10.00 
Issue 0.347 0.008 1.400 0.000 16.604 7.065 57.00 
Performance -0.032 0.005 0.151 -1.021 0.290 -2.228 7.00 
Leverage 0.140 0.052 0.183 0.000 0.907 1.511 2.00 
Follow 1.000 0.000 3.000 0.000 19.000 3.000 9.00 
Earn_Chg 0.002 0.002 0.132 -0.639 0.801 0.492 7.00 
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Table 3 Descriptive Statistics for the Variables used in Tests of Hypothesis 2 
Panel A: Daily pooled sample largest 500 ASX firms by size for 1996–2006, n= 859,432 
observations. 
 Mean Median Std Dev Min. Max. 
Mkt_Sensitive 0.049 0.000 0.248 0.000 13.000 
DailySpread 1.901 1.114 2.371 0.026 18.833 
Log(Volume) 10.777 11.564 3.733 0.000 19.410 
RET_Volatility 0.015 0.012 0.019 0.000 5.295 

 
Panel B: Daily pooled sample largest 500 ASX firms by size for 1996–2006 n = 281,240 
observations. 
 

 Mean Median Std Dev Min. Max. 
DailySpread 1.600 0.985 2.065 0.090 28.571 
Mkt_Sensitive 0.051 0.000 0.247 0.000 11.000 
RET_Volatility 0.015 0.012 0.014 0.000 0.111 
Log(Volume) 11.537 11.664 2.181 0.000 19.108 
Top20shareholder 64.722 66.400 17.610 13.470 96.530 
SIZE $1,556m  $255m  5,611m  $2m  $114,820m  

log(SIZE) 19.602 19.358 1.632 14.932 25.467 
Leverage 0.225 0.208 0.170 0.000 0.824 
MBV 2.454 1.713 2.454 0.037 21.386 
E_P 0.039 0.053 0.115 -1.357 0.314 
Sales_Growth 0.108 0.054 0.272 -1.493 1.590 
Asset_Growth 0.127 0.083 0.265 -0.963 1.319 
Earn_Chg 0.010 0.007 0.074 -0.532 0.798 
Accrual_Chg 0.004 0.001 0.122 -0.700 1.015 
BETA 1.112 0.960 0.854 -2.300 7.490 
RET_Mkt 0.000 0.001 0.008 -0.121 0.509 

DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted 
spread is computed by summing these intraday quoted spreads; Mkt_Sensitive is the number of daily price 
sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous 
Disclosure regulations for firm i and day t; RET_Volatility is the standard deviation of the daily stock 
return; Log(Volume) is the natural logarithm of daily share volume trade for firm i on day t ; 
Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary 
shares; SIZE is the market value of equity computed as ordinary shares on issue for firm i at time t 
multiplied by stock price at day t; log(SIZE) is the natural logarithm of the market value of equity; 
Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV 
is the market value of firm i at day t divided by the book value of equity for year x; E_P is reported 
earnings per share before abnormal items scaled by share price at day t; Sales_Growth is the change in 
operating revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total 
assets scaled by the average total assets for firm i for year t; Earn_Chg is the change in net profit after tax 
before abnormal items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is the 
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change in income before tax, net interest, abnormal items minus cash flows from operations scaled by the 
average total assets for firm i for year t; BETA is the monthly equity rate of return divided by the market 
return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily 
change in the all ordinaries market index scaled by the beginning market index. 
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Table 4 Correlations for the Disclosure Analysis and Economic Characteristics of the Firms in Hypothesis 1. 
 
Pooled daily sample for 1996–2006, n=2,397,907 observations. 
 

Pearson correlations 
 A B C D E F G H I 

A.  Mkt_Sensitive 1 0.047 0.054 0.004 -0.004 -0.014 0.013 0.024 -0.006 

B.  Log(SIZE) 0.035 1 -0.099 -0.128 -0.093 0.357 0.414 0.503 0.047 

C.  Good_News 0.039 -0.015 1 -0.260 0.013 -0.093 -0.071 -0.064 -0.016 

D.  Bad_News -0.013 -0.049 -0.856 1 0.017 -0.115 -0.085 -0.073 -0.027 

E.  Issue 0.025 -0.013 0.015 0.037 1 -0.003 -0.070 -0.065 0.011 

F.  Performance -0.020 0.505 -0.024 -0.075 -0.136 1 0.233 0.192 0.359 

G.  Leverage 0.004 0.493 -0.023 -0.050 -0.116 0.432 1 0.273 0.072 

H.  Follow 0.009 0.482 -0.012 -0.029 -0.044 0.299 0.308 1 0.022 

I.  Earn_Chg -0.009 0.125 -0.003 -0.029 -0.022 0.434 0.147 0.066 1 

Spearman correlations 
Mkt_Sensitive daily t number of price-sensitive firm disclosures announced by ASX for firm i; Log(SIZE) is the natural logarithm of size, the market value of 
equity calculated as ordinary shares on issue for firm i multiplied by stock price at day t; Good_News is the market-adjusted daily share return greater than zero 
where the market return is the daily t rate of return on the ASX All Ordinaries Index; Bad_News is the absolute market-adjusted daily share return equal to or less 
than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Issue is the half yearly change in the number of outstanding shares, 
scaled by total shares outstanding for half years h and h-1;  Performance is net profit after tax before abnormal items for year x scaled by average total assets for 
years x and x-1; Leverage is total non-current liabilities for year x scaled by average total assets for years x and x-1; Follow is the average analyst following for 
firm i for month m from I/B/E/S survey of analysts' recommendations; Earn_Chg is the change in net profit after tax before abnormal items for year x scaled by 
average total assets for years x and x-1; 
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Table 5 Correlations in Equation (2) variables Testing Hypothesis 2.  
Daily pooled sample of Top 500 ASX-listed companies by size for 1996–2006, n= 859,432 observations. 

Pearson Correlations  
 A B C D E F G H I J 

A.   Mkt_Sensitive 1.000 -0.024 -0.029 -0.026 0.070 0.058 0.076 0.075 0.029 0.062 

B.   DailySpread -0.033 1.000 0.850 0.850 -0.520 -0.479 -0.505 0.015 0.004 -0.007 

C.   Lag_DailySpread -0.039 0.912 1.000 0.784 -0.506 -0.520 -0.486 -0.010 0.015 -0.013 

D.   Lead_DailySpread -0.040 0.912 0.885 1.000 -0.478 -0.474 -0.517 0.004 -0.007 0.019 

E.   Volume 0.096 -0.560 -0.552 -0.544 1.000 0.704 0.702 0.362 0.280 0.280 

F.   Lag_Volume 0.074 -0.545 -0.560 -0.543 0.845 1.000 0.684 0.283 0.361 0.269 

G.  Lead_Volume 0.099 -0.551 -0.546 -0.559 0.844 0.826 1.000 0.280 0.271 0.361 

H.   RET_Volatility 0.079 -0.046 -0.078 -0.068 0.562 0.484 0.477 1.000 0.427 0.425 

I.   Lag_RET_Volatility 0.044 -0.068 -0.046 -0.080 0.478 0.562 0.467 0.578 1.000 0.391 

J.  Lead_RET_Volatility 
0.075 -0.077 -0.084 -0.045 0.483 0.470 0.562 0.577 0.551 1.000 

Spearman Correlation 
 

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian 
Stock Exchange for firm i and day t; DailySpread is the daily average bid-ask spread divided by the mid-
point price an average daily quoted spread is computed by summing these intraday quoted spreads; Volume 
is the natural logarithm of daily t share volume trade for firm i and day t ; RET_Volatility is the standard 
deviation of the daily stock return on day t; Lag_DailySpread is DailySpread at trading day t-1; 
Lag_Volume is Volume at day t-1;, Lag_ RET_Volatility is RET_Volatility at trading day t-1; 
Lead_Information_Asymmetry measure is the information asymmetry measure DailySpread, Volume, 
RET_Volatility, on trading day t+1.  
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Table 6 Correlations in Equation (3) variables Testing Hypothesis 2. 
Daily pooled sample Top 500 ASX-listed companies by size for the period 1996–2006, n= 281,240 observations. 

Pearson Correlations  
 A B C D E F G H I J K L M N O 

A.   DailySpread 1.000 -0.022 0.057 -0.377 0.205 -0.496 -0.151 -0.106 -0.157 -0.050 -0.088 -0.017 -0.032 0.019 -0.025 

B.   Mkt_Sensitive -0.035 1.000 0.085 0.104 -0.019 0.057 0.030 -0.001 -0.005 -0.013 0.007 0.004 -0.001 0.015 -0.003 

C.   RET_Volatility 0.061 0.083 1.000 0.411 -0.084 -0.099 0.028 -0.037 -0.178 -0.053 -0.024 -0.051 -0.018 0.270 -0.027 

D.   Log(Volume) -0.519 0.104 0.488 1.000 -0.197 0.500 0.239 -0.009 -0.055 -0.063 -0.003 -0.017 -0.003 0.199 0.002 

E.   Top20shareholder 0.249 -0.019 -0.114 -0.214 1.000 -0.042 0.088 0.057 -0.009 0.041 -0.015 0.039 -0.043 0.043 0.001 

F.   Log(Size) -0.752 0.045 0.009 0.503 -0.044 1.000 0.319 0.142 0.137 -0.008 0.008 0.012 0.010 -0.086 0.007 

G.   Leverage -0.228 0.029 0.062 0.247 0.085 0.348 1.000 -0.099 0.090 -0.006 0.134 -0.024 0.009 -0.105 -0.002 

H.   MBV -0.279 0.008 -0.063 0.042 0.007 0.255 -0.108 1.000 -0.033 0.162 0.074 0.159 0.032 0.042 0.009 

I.   E_P -0.034 -0.013 -0.120 -0.102 -0.002 -0.023 0.144 -0.201 1.000 0.108 0.136 0.308 0.082 -0.231 0.001 

J.   Sales_Growth -0.038 -0.012 -0.031 -0.055 0.050 0.000 0.030 0.227 0.116 1.000 0.337 0.249 0.089 -0.045 0.002 

K.   Asset_Growth -0.061 0.005 -0.027 -0.039 -0.001 0.008 0.088 0.164 0.097 0.379 1.000 0.162 0.122 -0.029 0.002 

L.   Earn_Chg -0.054 0.001 -0.069 -0.035 0.065 0.040 -0.029 0.243 0.226 0.390 0.254 1.000 0.250 0.007 0.005 

M.   Accruals_Chg -0.042 -0.005 -0.022 -0.007 -0.030 0.037 0.021 0.058 0.074 0.066 0.120 0.227 1.000 -0.033 0.003 

N.   BETA 0.017 0.027 0.271 0.236 0.075 0.007 -0.062 0.025 -0.206 -0.019 0.001 -0.007 -0.021 1.000 0.005 

O.   RET_Mkt -0.020 -0.003 -0.008 0.005 0.000 0.009 -0.003 0.015 -0.006 0.005 0.004 0.007 0.005 0.007 1.000 

Spearman Correlation 
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DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted 
spread is computed by summing these intraday quoted spreads; Mkt_Sensitive is the number of daily price 
sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous 
Disclosure regulations for firm i and day t; RET_Volatility is the standard deviation of the daily stock 
return; Log(Volume) is the natural logarithm of daily share volume trade for firm i on day t ; 
Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary 
shares; SIZE is the market value of equity computed as ordinary shares on issue for firm i at time t 
multiplied by stock price at day t; log(SIZE) is the natural logarithm of the market value of equity; 
Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV 
is the market value of firm i at day t divided by the book value of equity for year x; E_P is reported 
earnings per share before abnormal items scaled by share price at day t; Sales_Growth is the change in 
operating revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total 
assets scaled by the average total assets for firm i for year t; Earn_Chg is the change in net profit after tax 
before abnormal items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is the 
change in income before tax, net interest, abnormal items minus cash flows from operations scaled by the 
average total assets for firm i for year t; BETA is the monthly equity rate of return divided by the market 
return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily 
change in the all ordinaries market index scaled by the beginning market index. 
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Table 7 Results for Hypothesis 1 Price Sensitive Disclosures and Economic 

Characteristics of the Firm, all ASX-listed companies for the period 1996–2006.  
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Intercept ? -0.095   
  -53.60***   
Log(SIZE) + 0.007   
  76.46***   
Good_News + 0.703   
  88.20***   
Bad_News + 0.250   
  30.37***   
Issue + 0.0004   
  3.36***   
Performance ? -0.023   
  -18.57***   
Leverage + 0.006   
  6.46***   
Follow + 0.001   
  12.23***   
Earn_Chg + 0.001   
  0.39   
Adjusted R2  0.016   
F-statistic  416.41   
Observations   n=2,397,907   
Mkt_Sensitive  is the daily t number of price-sensitive firm disclosures announced by ASX for firm i;  
Log(SIZE) is the natural logarithm of size, the market value of equity calculated as ordinary shares on issue 
for firm i multiplied by stock price at day t; Good_News is the market-adjusted daily share return greater 
than zero where the market return is the daily t rate of return on the ASX All Ordinaries Index; Bad_News 
is the absolute market-adjusted daily share return equal to or less than zero where the market return is the 
daily rate of return on the ASX All Ordinaries Index; Issue is the half yearly change in the number of 
outstanding shares, scaled by total shares outstanding for half years h and h-1;  Performance is net profit 
after tax before abnormal items for year x scaled by average total assets for years x and x-1; Leverage is 
total non-current liabilities for year x scaled by average total assets for years x and x-1; Follow is the 
average analyst following for firm i for month m from I/B/E/S survey of analysts' recommendations;  
Earn_Chg is the change in net profit after tax before abnormal items for year x scaled by average total 
assets for years x and x-1; Industry are dummy variables representing ASX industry group and GICS 
industry level classifications of the stock for year x;  
Full results including Industry are reported in Appendix 1.  
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level. 
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Table 8 Results for Hypothesis 2 Association between Information Asymmetry and Price Sensitive Disclosures - Pooled daily 
sample Largest 500 ASX-listed companies by size for the period 1996–2006. 
 

( )2_*____ 432101 ittttttit ControlInfoAsymLagSensitiveMktInfoAsymLagSensitiveMktAsymInfo µααααα +++++=+  

  Information Asymmetry (Info_Asym) Measures 
  DailySpread            Volume  RET_Volatility 

  
 

    
Intercept + 0.422 + 3.373 + -0.00002 
  203.580***  373.630***  -0.430 
Mkt_Sensitive - -0.063 + 1.217 - 0.00001 
  -7.800***  27.210***  -0.170 
Lag_DailySpread + 0.774  

   
  

1145.540*** 
 

   
Mkt_Sensitive*Lag_DailySpread + 0.0113  

   
  

3.530*** 
 

   
Volume   

 
 

  0.001 
  

 
 

  179.840*** 
Lag_Volume  

 
+ 0.659   

  
 

 797.920***   
Lag_Volume*Mkt_Sensitive  

 
- -0.062   

  
 

 -17.190***   
RET_Volatility  

 
 18.180   

  
 

 113.730***   
Lag_RET_Volatility  

 
 

 + 0.330 
  

 
 

  321.050*** 
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Mkt_Sensitive*Lag_RET_Volatility  
 

 
 + 0.163 

  
 

 
  39.050*** 

Adjusted R2  0.615  0.478  0.187 
F-statistic  452,501  196,391  49,480 
Observations   n=851,344  n=858,054  n=858,045 

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange for firm i and day t; DailySpread is the 
daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted spreads; Volume is 
the natural logarithm of daily t share volume trade for firm i and day t ; RET_Volatility is the standard deviation of the daily stock return on day t; 
Lag_DailySpread is DailySpread at trading day t-1; Lag_Volume is Volume at day t-1;, Lag_ RET_Volatility is RET_Volatility at trading day t-1.  Coefficient α 
reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 57 

 
Table 9 Results for Hypothesis 2 Association between Information Asymmetry, Price Sensitive Disclosures and Economic 
Characteristics of the Firms – Pooled daily sample of the largest 500 ASX-listed companies by size for the period 1996–2006. 
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 Information Asymmetry (Info_Asym) Measures 
 DailySpread Log(Volume) RET_Volatility 
Intercept + 11.618 + -1.764 + 0.034 
  262.690***  -41.830***  109.580*** 
Mkt_Sensitive - 0.084 + 

 
0.348 - 

 
0.002 

  6.380***  27.590***  21.220*** 
log(SIZE) - -0.470 + 0.696 - -0.003 
  -178.940***  334.620***  -155.730*** 
Leverage - 0.067 + 0.990 - 0.004 
  3.200***  49.720***  27.520*** 
MBV +/- -0.051 +/- -0.054 +/- 0.000 
  -36.340***  -40.680***  6.500*** 
E_P +/- -1.879 +/- -1.634 +/- -0.009 
  -61.400***  -55.920***  -40.310*** 
Sales_Growth +/- -0.270 +/- -0.213 +/- 0.000 
  -20.720***  -17.050***  -2.360** 
Asset_Growth +/- -0.447 +/- 0.063 +/- -0.001 
  -33.780***  4.950***  -5.760*** 
Earn_Chg + 1.219 + 1.366 + -0.003 
  24.950***  29.210***  -8.240*** 
Accrual_Chg + -0.172 - -0.177 + 0.000 
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 Information Asymmetry (Info_Asym) Measures 
 DailySpread Log(Volume) RET_Volatility 
  -6.280***  -6.740***  1.080 
RET_Volatility + 10.597 + 55.572   
  37.640***  239.140***   
Log(Volume) - -0.169  

 
+ 0.003 

  -80.850***  

 
 215.170*** 

Top20shareholder + 0.019 - -0.019 - 0.000 
  99.430***  -104.190*** 

 
 -12.510*** 

BETA  
 

  + 0.002 
  

 
   77.840*** 

RET_Mkt  
 

   -0.051 
  

 
   -17.420*** 

Adjusted R2  0.312  0.435  0.245 
F-statistic   10,622  19,670  6,866 
Observations    n=280,743   n=280,743   n=274,192 

DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted 
spreads; Log(Volume) is the natural logarithm of daily share volume trade for firm i on day t ; RET_Volatility is the standard deviation of the daily stock return; 
Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous Disclosure 
regulations for firm i and day t; log(SIZE) is the natural logarithm of the market value of equity computed as ordinary shares on issue for firm i at day t multiplied 
by stock price at day t; Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV is the market value of firm i at 
day t divided by the book value of equity for year x; E_P is reported earnings per share before abnormal items scaled by share price at day t; Sales_Growth is the  
change in operating revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total assets scaled by the average total assets for 
firm i for year t; Earn_Chg is the change in net profit after tax before abnormal items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is 
the change in income before tax, net interest, abnormal items minus cash flows from operations scaled by the average total assets for firm i for year t; 
Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary shares for year x;  BETA is the monthly equity rate of 
return divided by the market return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily change in the all ordinaries 
market index scaled by the beginning market index. Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Table 10 Results for Hypothesis 2 using Lagged Stock Price Volatility Deciles, Top 500 ASX-listed companies by size. 

Equation (1) is estimated using the bid-ask spread (DailySpread) as the dependent variable for deciles sorted by on lagged price volatility, RET_Volatility the 
standard deviation of the daily stock return.. The first group contains two deciles of observations with low lagged price volatility.  
 

( )2_*___ 32101 ittttit dDailySpreaLagSensitiveMktdDailySpreaLagSensitiveMktdDailySprea µαααα ++++=+  

  Information Asymmetry (Info_Asym) Measure is Bid-Ask Spread (DailySpread) 
  Lowest lagged stock price volatility     Highest lagged stock price volatility 

    1 2 3 4 5 6 7 8 9  
Intercept + 1.089 0.477 0.278 0.245 0.244 0.245 0.289 0.331 0.609 

 
  118.220*** 99.980*** 74.640*** 

 
 

63.250*** 57.810*** 52.440*** 53.600*** 49.150*** 66.870*** 
 

Mkt_Sensitive +/- 0.312 -0.056 -0.081 -0.088 -0.050 -0.040 -0.138 -0.094 -0.103 
 

  6.290*** -2.730*** -5.840*** -6.320*** -3.290*** -2.330** -6.750*** -3.860*** -3.190*** 
 

Lag_DailySpread + 0.693 0.645 0.783 0.822 0.828 0.829 0.810 0.815 0.719 
 

  416.450*** 192.430*** 244.910*** 262.950*** 266.880*** 270.880*** 272.010*** 281.680*** 294.170*** 
 

Mkt_Sensitive* 
Lag_DailySpread 

- -0.049 -0.031 0.057 0.071 0.023 0.027 0.103 0.047 0.026 
 

  -5.540*** -1.910 3.530*** 5.190*** 1.550 2.090** 7.700*** 3.930*** 2.680*** 
 

Adjusted R2  0.508 0.324 0.420 0.459 0.463 0.473 0.475 0.492 0.515  
F-statistic  59,090 12,728 20,780 24,171 24,612 25,699 25,894 27,657 30,325  
Observations    171,581 79,664 85,950 85,489 85,781 85,754 85,822 85,614 85,680  

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange for firm i and day t; DailySpread is the 
daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted spreads; 
Lag_DailySpread is DailySpread at trading day t-1; Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level. 
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Appendix 1. Self-Section Bias and Endogeneity  

 

Heckman Two-Equation Model 

The determinants of firm disclosure are examined, as in Equation (1), to address the 

concern in testing information asymmetry that firms self-select in disclosure (Dye 2001).  

The problem of selection bias arises whenever there is non-random sampling. Self-

selection bias refers to the bias in the estimates obtained by following the usual 

procedures of estimation that ignore the non-randomness of the samples (Heckman 1978; 

Maddala 1991). Specifically in the current context, firm disclosure under continuous 

disclosure is driven by the economics of the firm creating a non-random sample of 

disclosure. Hence, disclosure and information asymmetry are modeled separately. 

Coefficient estimates from the disclosure model are used in the information asymmetry 

model. 

The study estimates the following Heckman (1978) two-equation model to measure 

treatment effects of disclosure on information asymmetry.  

iii zd εγ +′=
∗

         (5) Disclosure probit model 

iiii xda µβδ +′+=   (6) Information asymmetry model 

∗

id = the firm’s unobservable net benefit of reporting d i. d i = 1 if 
∗

id > 0 and d i = 

0 otherwise. 

id  = the firm’s reporting choice 

zi = a vector of variables determining the firm’s reporting choice: size, share 

issuance, analyst following, earnings variability, firm performance, leverage, and news. 

ai = proxy for information asymmetry: bid-ask spread 

x i = a vector of exogenous variables determining the information asymmetry proxy:  

size, trading volume, price volatility, share price, and ownership dispersion. 
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δ, β = coefficients  

μ, ε = normally distributed disturbances  

 

The two disturbance terms, μ and ε, are correlated. Therefore the study also 

includes an additional term in the information asymmetry model to account for self-

selection, being the inverse Mills ratio: 

E(ai| id = 1) = β´x i + δ + σ12 [φ(γ´zi)/Φ(γ´zi)] 

E(ai| id = 0) = β´x i  - σ12 [φ(γ´zi)/Φ(γ´zi)] 

Where σ12 = Cov (μi,εi ) and φ(´i) andΦ(´i) are the density and distribution function 

of the standard normal (Maddala 1983). The inverse Mills ratio accounts for self-

selection and yields consistent parameter estimates using OLS (Heckman 1978).  

 

Disclosure Probit Model (First Stage) 

The first equation specifies a probit maximum likelihood estimate and models the 

firm’s disclosure choice in order to control for self-selection. The vector of disclosure 

model variables is selected from the disclosure determinants literature discussed in 2.2 

Disclosure and the Economics of the Firm. The firm’s information environment is 

associated with firm size (Lang and Lundholm 1993, Leuz and Verrecchia 2000). 

Disclosure is associated with bad news (Skinner 1994), share issuance (Welker 1995, 

Leuz and Verrecchia 2000), and firm performance (Leuz and Verrecchia 2000).  

Disclosure is also associated with leverage (Leuz and Verrecchia 2000; Bushee and Leuz 

2005), and the existence of analysts’ earnings coverage and forecasts (Brennan and 

Subrahmanyam 1995). Disclosure is associated with industry. Many firm characteristics 

cluster by industry. 

 

The control variables for disclosure are defined as follows: 
Log(SIZE):   Firm size  = the natural logarithm of the market value of 

outstanding equity computed as ordinary 
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shares on issue multiplied by stock price at 

day t. 

Good  News:  =  the market-adjusted daily share return greater 

than zero where the market return is the daily 

rate of return on the ASX All Ordinaries 

Index.  

Bad  News:  = the absolute market-adjusted daily share 

return equal to or less than zero where the 

market return is the daily rate of return on the 

ASX All Ordinaries Index.  

Issue: Share Issuance = half yearly change in the number of 

outstanding shares, scaled by total shares 

outstanding for half years h and h-1. 

Performance: Firm 

performance 

= net profit after tax before abnormal items for 

year x scaled by average total assets for years 

x and x-1  

Leverage:  Leverage  = total non-current liabilities for year x divided 

by average total assets for years x and x-1  

Follow: Analyst 

Following 

= Monthly m number analyst recommendations 

for the stock in the I/B/E/S survey of analysts' 

recommendations. 

Industry: Industry = dummy variables  representing ASX industry 

group and GICS industry level classifications 

of the stock for year x. 

Earn_Chg:  Earnings 

variability     

= change in net profit after tax before abnormal 

items for year x scaled by average total assets 

for years x and x-1  

 

The second equation models the link between the information asymmetry proxy, its 

disclosure strategy and other firm characteristics. This specification takes into account 

that the disclosure reporting variable is endogenous and measures the marginal effect of 

the disclosure proxy. The second equation omits a number of first stage exogenous 

disclosure determinants because empirically they have no direct effect on information 
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asymmetry. Disclosure determinants tend to be associated with firm size, financing 

needs, firm performance, and the tension between disclosure benefits and costs (Leuz and 

Verrecchia 2000; Guo Lev and Zhou 2004). These omitted variables are share issue, firm 

news, analyst following, and firm performance. The consequences of disclosure, such as 

information asymmetry, are essentially an empirical question (Guo et al 2004), and the 

empirical findings of corporate disclosure research limit the inclusion of the exogenous 

disclosure determinants from the information asymmetry model.  

Information Asymmetry Model (Second Stage) 

In the second stage of the two equation model, the equation includes information 

asymmetry measures, bid-ask spread, trading volume and price volatility, control 

variables and an inverse mills ratio. Each of the three information asymmetry measures 

has slightly different control variables:  

1. Bid-Ask Spread: Prior studies have identified the following determinants of bid-

ask spread: trading volume, share price, price volatility, market maker competition, and 

the presence of insiders (Leuz and Verrecchia 2000).  

2. Liquidity and Volume: Prior studies have identified the following determinants of 

trading volume: firm size, price volatility, market index inclusion, and institutional 

ownership (Leuz and Verrecchia 2000). The study uses the ownership dispersion as a 

proxy of institutional ownership, measured by the available financial report data on top 

20 shareholding concentration.    

3. Price Volatility: For volatility, the study uses firm size, ownership dispersion, 

and stock beta as control variables (Leuz and Verrecchia 2000). Further, an additional 

control variable from the literature is market return (Brown et al. 1999). 

All three of the second stage models control for insiders and the information 

environment. The ownership dispersion is an inverse proxy for the presence of insiders 

since shareholders with large holdings generally have superior access to information 

about the firm. The proportion of shares held by the largest 20 shareholders is a measure 

of ownership concentration and dispersion used extensively in the literature (Demsetz and 

Lehn 1985). Firm size controls partially for the firm’s market making competition and 
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information environment (Leuz and Verrecchia 2000). The bid-ask spread is scaled by 

mid-point share price, hence share price is not added to the equation as a control variable.  

The results reported in Tables 11 (first stage) and Table 12 (second stage) are 

consistent with the single Equation (1) and Equation (3) regression results. In Table 11 

disclosure is associated with firm and economic characteristics as expected. For probit 

estimates of the variable coefficients, the coefficients are significant and positive for size, 

leverage, and analyst following. Performance is negatively associated with disclosure.  In 

the Table 11 OLS estimates of Equation (1), the industry dummy variables for oil and 

gas,  energy, metals and mining, and airlines are positive and significant as expected of 

high profile firms and firms with additional reporting requirements. The parameters for 

other industries are largely negative.  

In the Heckman second stage testing of information asymmetry in Equation (6), 

the reduced number of accounting control variables and full sample of ASX firms gives a 

much larger sample than the earlier sample reported in Table 9 testing Equation (3). 

Nevertheless, in Table 12 there is still a positive and significant association between 

market sensitive disclosure and all three information asymmetry measures. The other 

Heckman second stage results are consistent with those of Table 9. Overall, the results of 

Tables 9 and 12 are remarkable for their similarity. Controlling for self selection or the 

firm’s disclosure strategy does not alter the association between disclosure and 

information asymmetry.  

 

Table 11 Price Sensitive Disclosures and Economic Characteristics of the Firm  
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OLS Estimates 
of Equation (1) 

 Heckman First Stage from Probit 
Estimates of Equation (5) 

Intercept ? -0.095  -3.095 
  -53.60***  38,809.0*** 
Log(SIZE) + 0.007  0.073 
  76.46***  6,598.0*** 
Good_News + 0.703  6.205 
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  88.20***  8,980.0*** 
Bad_News + 0.250  2.947 
  30.37***  1,445*** 
Issue + 0.0004  0.001 
  3.36***  1.358 
Performance ? -0.023  -0.440 
  -18.57***  1,734.0*** 
Leverage + 0.006  0.053 
  6.46***  35.24*** 
Follow + 0.001  0.002 
  12.23***  15.64*** 
Earn_Chg + 0.001  0.047 
  0.39  15.56*** 
Adjusted R2  0.016   
F-statistic  416.41   
Likelihood Ratio    15,565 
Standardised Score    17,175*** 
Observations   n=2,397,907  n=2,314,730 

Industry dummy variables from Equation (1) and the Heckman First Stage Equation (5) include ASX and 
GICS industry classifications because the period includes the change from ASX codes to GICS codes. The 
industry / coefficients below are those from the OLS estimates in Equation (1). The bolded 
industry/coefficients below indicate the industry sectors with higher price sensitive disclosures. 
ASX Industry Group    GICS Industry   
Gold 0.013 11.46***  Energy, Equipment, Services 0.034 10.05*** 
Other Metals 0.010 6.14***  Oil and Gas 0.085 88.23*** 
Diversified Resources 0.006 0.87  Construction and Materials -0.019 -12.29*** 
Energy 0.048 25.24***  Containers and Packaging -0.020 -7.90*** 
Infrastructure Utilities -0.003 -0.50  Metals and Mining 0.014 18.68*** 
Developers Contractors -0.006 -2.65***  Paper, Forest, Products -0.018 -10.58*** 
Building Materials 0.010 4.08***  Capital Goods -0.008 -3.63*** 
Alcohol Tobacco -0.020 -6.60***  Aerospace and Defence -0.001 -0.190 
Food,  Household Goods -0.018 -4.96***  Building Products -0.020 -11.05*** 
Chemicals -0.014 -8.77***  Construction and Engineering -0.008 -5.56*** 
Engineering -0.009 -4.26***  Electrical Equipment -0.008 -2.66*** 
Paper and Packaging -0.038 -5.26***  Industrial Conglomerates -0.012 -6.76*** 
Retail -0.012 -4.85***  Machinery -0.015 -9.73*** 
Transport -0.007 -2.10**  Trading Companies -0.019 -3.87*** 
Media -0.018 -15.7***  Commercial, Services, Supplies -0.014 -13.09*** 
Banks and Finance -0.018 -3.77***  Transportation 0.014 2.97*** 
Insurance -0.016 -7.04***  Air Freight and Couriers -0.023 -8.18*** 
Investment, Financial Services -0.008 -5.74***  Airlines 0.039 10.95*** 
Property Trusts -0.025 -5.00***  Marine -0.008 -2.38** 
Healthcare Biotechnology -0.008 -3.83***  Road and Rail -0.005 -1.20 
Miscellaneous Industrials -0.005 -3.59***  Transportation Infrastructure -0.003 -1.48 
Diversified Industrials -0.014 -4.52***  Auto Components -0.021 -12.42*** 
Tourism Leisure -0.014 -4.39***  Consumer Durables and Apparel -0.017 -3.07*** 
    Household Durables -0.019 -9.81*** 
    Leisure Equipment and Products -0.017 -5.23*** 
    Textiles and Apparel -0.016 -7.58*** 
    Consumer Services 0.004 1.19 
    Hotels, Restaurants and Leisure -0.015 -12.40*** 
    Retailing -0.025 -7.77*** 
    Distributors -0.026 -8.76*** 
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ASX Industry Group    GICS Industry   
    Multiline Retail -0.01 -3.60*** 
    Specialty Retail -0.019 -14.49*** 
    Food and Staples Retailing -0.011 -4.84*** 
    Food, Beverage and Tobacco -0.018 -4.83*** 
    Beverages -0.012 -7.95*** 
    Food Products -0.012 -10.18*** 
    Tobacco -0.041 -2.20*** 
    Household Products -0.002 -0.20 
    Personal Products -0.020 -3.43*** 
    Health Care Equipment -0.016 -11.76*** 
    Health Care Providers -0.018 -9.16*** 
    Pharmaceuticals and Biotechnology 0.009 4.59*** 
    Biotechnology 0.004 2.94*** 
    Pharmaceuticals -0.017 -9.89*** 
    Banks -0.016 -9.10*** 
    Diversified Financials -0.015 -16.75*** 
    Real Estate -0.012 -11.62*** 
    Software Services 0.004 1.70 
    IT Consulting 

 
 
 

-0.001 -0.79 
 
 

 
 

   Software 
 
 
 
 
 
 

-0.005 -3.66*** 
    Technology Hardware 0.007 2.55** 
    Communications Equipment -0.002 -0.94 
    Computer Peripherals -0.008 -1.82 
    Electronic Equipment -0.003 -1.96 
    Semiconductors Equipment -0.012 -1.51 
    Telecommunication Services -0.0002 -0.05 
    Diversified Telecommunication 0.001 0.44 
    Wireless Telecommunication -0.015 -5.18*** 
    Utilities 0.014 2.96*** 
    Electric Utilities -0.004 -1.64 
    Gas Utilities 0.012 3.52*** 

Mkt_Sensitive (OLS estimate) is the daily t number of price-sensitive firm disclosures announced by ASX 
for firm i; Mkt Sensitive (Probit estimate)  is a binary variable  with  the value ‘1’ being a price-sensitive 
firm i disclosure on day t and‘0’ as no disclosure on day t; Log(SIZE) is the natural logarithm of size, the 
market value of equity calculated as ordinary shares on issue for firm i multiplied by stock price at day t; 
Good_News is the market-adjusted daily share return greater than zero where the market return is the daily t 
rate of return on the ASX All Ordinaries Index; Bad_News is the absolute market-adjusted daily share 
return equal to or less than zero where the market return is the daily rate of return on the ASX All 
Ordinaries Index; Issue is the half yearly change in the number of outstanding shares, scaled by total shares 
outstanding for half years h and h-1;  Performance is net profit after tax before abnormal items for year x 
scaled by average total assets for years x and x-1; Leverage is total non-current liabilities for year x scaled 
by average total assets for years x and x-1; Follow is the average analyst following for firm i for month m 
from I/B/E/S survey of analysts' recommendations; Industry are dummy variables  representing ASX 
industry group and GICS industry level classifications of the stock for year x; Earn_Chg is the change in 
net profit after tax before abnormal items for year x scaled by average total assets for years x and x-1; 
Coefficient α reported above t-statistic (OLS), wald chi-square statistic (probit). *** Significant at 1 per 
cent level; ** significant at 5 per cent level.  
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Table 12 Heckman Second Stage Estimates - Association between Information Asymmetry and Price Sensitive Disclosures 
 
Heckman (1978) estimates to evaluate the effects of self-selection on the results. The first stage estimates in Table 11 are from a Probit regression estimated for 
Equation (4) from which the Inverse Mills Ratio is computed. The second stage Heckman estimates reported below are from Equation (5) including the Inverse 
Mills Ratio. 
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  Information Asymmetry (Info_Asym) Measures 
 DailySpread Log(Volume) RET_Volatility 
Intercept + 46.983 + 9.458 + 0.090 
  520.63***  270.77***  247.33*** 
Mkt_Sensitive - 0.125 + 0.447 - 0.004 
  8.02***  72.85***  56.61*** 
log(SIZE) - -1.515 + 0.226 - -0.003 
  -739.94***  286.22***  -365.02*** 
RET_Volatility + -21.276 + 45.200   
  -107.93***  645.95***   
Log(Volume) - -0.273   + 0.004 
  -142.31***    588.51*** 
Top20Shareholder + 0.0001 - -0.003 + -0.000002 
  31.06***  -72.60***  -49.80*** 
BETA     + 0.001 
      73.14*** 
RET_Mkt     + 0.003 
      1.46 
Inverse Mills Ratio ? -5.972 ? -1.461 ? -0.032 
  -200.79***  -124.89***  -266.36*** 
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Adjusted R2  0.296  0.284  0.284 
F-statistic  122,072  138,659  87,305 
  n=1,741,839  n=1,743,49  n=1,540,442 

DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted 
spreads; Log(Volume) is the natural logarithm of daily share volume trade for firm i on day t ; RET_Volatility is the standard deviation of the daily t stock return; 
Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous Disclosure 
regulations for firm i and day t; log(SIZE) is the natural logarithm of the market value of equity computed as ordinary shares on issue for firm i at day t multiplied 
by stock price at day t; Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary shares for year x;  BETA is the 
monthly m equity rate of return divided by the market return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily 
change in the all ordinaries market index scaled by the beginning market index; Inverse Mills Ratio is the ratio of  E(ai| id = 1) = β´x i + δ + σ12 [φ(γ´zi)/Φ(γ´zi)] to 
E(ai| id = 0) = β´x i  - σ12 [φ(γ´zi)/Φ(γ´zi)]  where σ12 = Cov (μi, εi ) and φ(´i) and Φ(´i) are the density and distribution function of the standard normal. 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level.  
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Appendix 2. Additional Testing 

The study performs a number of additional tests of Hypotheses 1 and 2 with Equations 

(1) to (4) inclusive as outlined below.   

 

First in Equations (2) and (3) the dependent variable information asymmetry is measured 

at day t, the same day as price-sensitive disclosure, rather than at day t+1, and the full 

sample of ASX-listed firms is examined. For robustness, a sample of the small and 

medium ASX-listed firms is examined, all firms except the largest 500 firms, which 

number approximately 1,500 firms. 

 

The dependent variable is also changed in Equation (3) to changes in information 

asymmetry values rather than levels of information asymmetry.  

 

For robustness, Equation (3) is tested using annually calculated values of capital market 

and accounting variables, and disclosure - economic interaction variables are used in 

Equation (4). Next, the data sample is divided into lagged Stock Price Volatility Deciles 

and equation (2) is tested on each sample decile.  

 

Sensitivity analyses are performed on Equations (2) and (3) to examine the data for 

correlated residual values using clustered samples based on firm or year and fixed effects 

based on year.  

The study also performs additional tests of Hypothesis 1 with Equation (1). Under 

continuous disclosure, multiple firm disclosures can arise from the same underlying 

transaction.  Accordingly, disclosure is modeled as a zero-one indicator variable to 

further test the determinants of firm disclosure.  

 

 

Tests of Hypothesis 2 Information Asymmetry Analysis for the full sample of all 

ASX-listed companies 1996 – 2006. 

Table 13 Panel A reports descriptive statistics for Equation (2) using all ASX-listed 

companies for the period 1996 to 2006. Disclosure is proxied by the ASX designated 
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market-sensitive disclosure. Bid-ask spread outliers are deleted at the 99% percentile. The 

bid-ask spread values remain higher and market sensitive disclosure has a slightly lower 

mean than for those of the largest 500 ASX firms by size, reflecting the poorer 

information environment of small firms and less disclosure.  

Table 13 Panel B reports descriptive statistics for Equation (3) for all ASX-listed 

firms for the period 1st July 1996 to 30 June 2006.  All data for size and trading volume, 

market sensitive disclosure, beta and market return variables are retained in the sample. 

The data for other variables are deleted at the 1% and 99% percentiles due to high 

dispersion and outliers.  

Table 14 reports the correlations for variables in Equation (2) where the dependent 

and independent variables are measured on the same day t or day t-1.  The correlations 

are similar to those in Table 4. Disclosure is negatively correlated with bid-ask spread, 

and positively correlated with trading volume and price volatility. Price volatility and its 

lag are again strongly correlated.  

Table 15 reports the correlations for variables in Equation (3).  Disclosure is 

negatively correlated with bid-ask spread. The correlations for the model variables are 

similar to those for the sample of the largest 500 ASX firms by size.  

 

Association between information asymmetry and market sensitive disclosure 

Table 16 reports the estimated parameters for Equation (2) using all ASX-listed 

firms for the period 1st July 1996 to 30 June 2006. The results differ from those using the 

largest 500 ASX firms by size in two notable ways. Where the information asymmetry 

measures are bid-ask spread and price volatility, the parameters on the disclosure variable 

change from negative to positive unexpectedly. The positive parameter on disclosure is 

significant for bid-ask spread (α1=0.085, t=6.530). The interaction disclosure-lag bid-ask 

spread variable is significant and also switches sign from positive to negative (α3=-0.016, 

t=-14.070). The results suggest that the initial level of asymmetry influences the impact 

of disclosure on information asymmetry. The results are also consistent with smaller firm 

disclosures creating uncertainty in a poor information environment of low disclosure.  
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Association between economic characteristics and information asymmetry  

Table 17 reports the estimated parameters for Equation (3) using all ASX-listed 

firms for the period 1st July 1996 to 30 June 2006. The positive and significant parameter 

for market sensitive disclosure is again observed for all 3 proxies for information 

asymmetry.  Information asymmetry is significantly associated with firm characteristics: 

size, leverage, market to book value, and top 20 shareholding. The results are similar to 

those in Tables 9 and 12. 

Table 18 presents the results for tests of Equation (4) with disclosure interaction 

variables with the firm’s market to book ratio and the earnings-price ratio. The results of 

Table 18 reinforce the potential for disclosure to increase uncertainty surrounding a 

firms’ future performance. Using bid-ask spread as the dependent variable, the disclosure 

interaction variables with MBV (α4=0.020, t=2.69) and E-P (α5=0.823, t=6.820) are both 

positive and significant. As predicted, the parameter estimates for economic 

characteristics are generally significant, with the exception of price volatility. 

Table 19 shows the results of testing Hypothesis 2 with annual data and bid-ask 

spread as the dependent variable. The daily and half yearly data for the model is 

aggregated for each firm annually for the period 1st July 1996 to 30 June 2006. All model 

variables are calculated annually. Data outliers for the market sensitive disclosure count, 

and for the logged size, and trading volume variables are retained in the sample. Data 

outliers for other variables are deleted at the 1% and 99% percentiles. Despite the low 

number of firm-year observations, the results are generally significant with the exception 

of MBV and change in accruals. The results are consistent with tests of Hypothesis 2 

using Equation (3) and daily and half yearly data. The parameter on disclosure is positive 

and significant. The parameters on size, trading volume and leverage are all negative and 

significant. The last result for leverage is unexpected (α3=2.669, t=4.84), although higher 

debt can shift disclosure from investors to debtors in accordance with debt covenants.   

Table 20 tests Hypothesis 2 using Equation (3) with the dependent variable being 

the change in information asymmetry, rather than the level of information of asymmetry. 

Compared with level values, the changes in information asymmetry are potentially values 
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on a different scale. Nevertheless, the results of Table 20 are consistent with earlier tests 

of Equation (3) using levels of information asymmetry. The parameter on disclosure is 

positive and significant for the 3 measures of information asymmetry. There are slightly 

fewer significant associations between changes in asymmetry and firm characteristics, 

consistent with the dependent variables having a different range of values.  

 

Additional Test using Lagged Stock Price Volatility Deciles All ASX Firms 

Table 21 presents the results for Equation (2) with the sample partitioned on deciles 

of stock price volatility for the sample of all ASX-listed firms, rather than the largest 500 

ASX firms only. The results are more mixed than those in Table 10. However Table 21 

also suggests that the underlying level of uncertainty about share price is an important 

factor in the information conveyed by the market sensitive disclosures. The association 

between uncertainty and the impact of disclosure is mixed when all firms are included in 

the sample.  Nevertheless, the evidence in Table 21 also suggests that disclosure reduces 

information asymmetry for the most volatile firms.   

 

Sensitivity Analysis of Regression Standard Errors in Clustered Samples  

The data sample consists of 10 years of panel data of ASX listed firms. Panel data is a 

sample that contains multiple observations per firm and per year. The standard OLS 

regression for a panel data set is: 

ititit XY εβ +=  

where we have observations on firms (i) across years (t).  

X and ɛ are assumed to be independent of each other. It is well known that OLS standard 

errors are unbiased when the residuals are independent and identically distributed. The 

independence assumption is potentially violated in panel data (Petersen 2009).  

 

The multiple observations potentially cluster and OLS regressions produce standard 

errors that contain fixed firm effects or time effects. Such regression residuals are 



 73 

correlated across firms or across time.  The correlation violates the independence 

assumption of OLS regression, and OLS regression of clustered samples produce 

coefficient estimates that are biased (Rogers 1993).  

 

Following Liang and Zeger (1986) and Petersen (2009), this study calculates standard 

errors adjusted to account for a possible correlation within the clusters. Specifically, the 

study uses the Generalized Estimating Equations (GEE) approach of Liang and Zeger 

(1986) modeling correlated responses by solving a system of equations based on quasi-

likelihood distributional assumptions of the cluster.  

 

Tables 22 and 23 present the results for Equations (2) and (3) using the generalized 

estimating equations method of solving for information asymmetry based on firm and 

time clustered samples.  

 

The results reported in Table 22 are mixed for firm and year clustered samples. The 

independent market-sensitive disclosure variable is no longer significant. This result 

holds when the firm control of lagged daily bid-ask spread is calculated at day t of 

disclosure or day t-1 preceding disclosure (unreported).  Nevertheless, the interaction 

disclosure variable is significant and negative when the firm control of lagged daily bid-

ask spread is calculated at day t of disclosure. This result is consistent with earlier results 

using the whole data sample. The results with lagged firm controls at day t for year 

clustering are significant at the 1% level, while those for firm clustering are significant at 

the 5% level.  

 

The results reported in Table 23 are consistent with prior regression results using OLS 

standard errors. The market-sensitive disclosure coefficient is positive and significant, 

while the economic control variables remain significant except for leverage and accruals 

change.  
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Sensitivity Analysis of Fixed Effects Regression  

The study examines fixed year effects by adding year dummy variables to the OLS 

regression models to control for systematic differences by year over the 10 year sample. 

The fixed effects model treats unobserved year differences between firms as a set of fixed 

parameters µ that are directly estimated. The general model for fixed effects is as follows: 

 

itiiittit ZXy εµγβα ++++=  

 

where α is an intercept. β and γ are vectors of coefficients.  The error terms µ and ɛ are 

distinguishable. There is a different ɛit for each firm at each point in time, but µi only 

varies across firms, not across years. 

 

Tables 24 and 25 present the results for Equations (2) and (3) using the year fixed effects 

OLS regression model. The results reported in Tables 24 and 25 are largely consistent 

with prior regression results using models without year dummy variables. For Equation 

(2) the interaction disclosure bid-ask spread coefficient is negative and significant, 

suggesting that the effect of disclosure is greatest for high asymmetry firms. For Equation 

(3)  the coefficient values on market-sensitive disclosure, economic control variables and 

year dummy variables are all significant.  

 

Sensitivity Tests of Hypothesis 1 Determinants of Disclosure Analysis of Disclosure 

as a Binary Outcome 

Under continuous disclosure regulation, one underlying firm transaction may create 

diverse information and a number of related disclosures simultaneously. Accordingly, the 

study examines the determinants of disclosure days rather than number of daily 

disclosures. This is examined by setting the dependent disclosure variable as a zero-one 

indicator variable. Special problems arise when the response variable is an indicator 

variable: non-normal error terms and non-constant error variance. These problems can be 

resolved using the maximum likelihood method to estimate the parameters of a logistic 

response function (Kutner Nachtsheim Neter and Li 2005). Accordingly, the study uses a 

simplistic logistic regression model to estimate the parameters of firm disclosure days.  
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Table 26 presents the results for Equation (1) using a probit regression model. 

The results reported in Table 26 are consistent with the Equation (1) OLS  regression 

results. In Table 26 disclosure is associated with firm and economic characteristics as 

expected. For probit estimates of the variable coefficients, the coefficients are significant 

and positive for size, leverage, firm news, and analyst following. Performance is 

negatively associated with disclosure.  In the Table 26 probit estimates of Equation (1), 

the industry dummy variables for oil and gas, energy, metals and mining, gold, and 

airlines are positive and significant as expected of high profile firms and firms with 

additional reporting requirements. The parameters for other industries are largely 

negative.  

 

Sensitivity Tests of Hypothesis 2 Sample of Smallest 1,500 ASX-Listed Firms by Size 

The information environment of small firms is poorer than that of large firms, particularly 

those firms with analyst coverage. Arguably, the poor information environment of small 

firms is most likely to be affected by disclosures under the CDR regime. Therefore the 

sample is reduced by eliminating the largest 500 ASX-listed firms by size. The 

information asymmetry of the remaining approximate 1,500 firms is examined using the 

bid-ask spread measure. As a measure of asymmetry, bid-ask spread is less distorted by 

zero trading days than measures of trading volume and return standard deviation.  

 

The descriptive statistics and OLS regression results are reported in Table 27 and Table 

28 respectively. Outliers for Market Sensitive disclosures and bid-ask spread were 

deleted at the 99th percentile. Table 28 Panel A and Panel B results are consistent with 

those of the largest 500 firm sample and full sample. In Table 28 Panel A market 

sensitive disclosure is positively and significantly associated with bid-ask spread. The 

interaction variable disclosure-bid ask spread is negative and significantly associated with 

bid-ask spread. This result holds when the firm control of lagged daily bid-ask spread is 

calculated at day t of disclosure or day t-1 preceding disclosure (unreported). 
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 In Table 28 Panel B market sensitive disclosure is again positively and significantly 

associated with bid-ask spread. Bid-ask spread is also associated with economic 

characteristics of the firm, except for market-to-book value and earnings change.  

 

 
Table 13  Descriptive Statistics for the  Variables in Tests of Hypothesis 2, Full 
Sample ASX firms. 
Panel A. Daily pooled sample for the period 1996–2006, n=1,983,435 to 3,069,980 
observations. 
 Mean Median Std Dev Min. Max. Observations 
Mkt_Sensitive 0.047 0.000 0.236 0.000 11.000 2,972,930 
DailySpread 7.246 3.634 10.125 0.018 73.684 2,972,930 
Log(Volume) 11.254 11.320 2.110 0.000 20.478 1,983,435 
RET_Volatility 0.0159 0.004 0.031 0.000 5.295 3,069,980 

Panel B. Daily pooled sample for the period 1996–2006; n=460,162 observations 
 Mean Median Std Dev Min. Max. 

DailySpread 2.900 1.674 3.648 0.090 28.595 
Mkt_Sensitive 0.051 0.000 0.246 0.000 11.000 
RET_Volatility 0.015 0.011 0.017 0.000 0.111 
Log(Volume) 11.158 11.198 2.156 0.000 19.108 
Top20shareholder 63.134 65.010 17.999 13.440 96.560 
SIZE $981m $90m 4,528m 0.059m $114,819m 

log(SIZE) 18.508 18.315 1.978 10.998 25.467 
Leverage 0.184 0.143 0.169 0.000 0.824 
MBV 2.258 1.549 2.341 -0.956 21.386 
E_P 0.011 0.047 0.155 -1.357 0.314 
Sales_Growth 0.094 0.044 0.304 -1.493 1.590 
Asset_Growth 0.108 0.073 0.295 -0.963 1.328 
Earn_Chg 0.009 0.006 0.112 -0.564 0.798 
Accrual_Chg 0.004 0.000 0.154 -0.733 1.035 
BETA 1.121 0.960 0.939 -3.620 7.490 
RET_Mkt 0.001 0.001 0.008 -0.121 0.509 

DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted 
spread is computed by summing these intraday quoted spreads; Mkt_Sensitive is the number of daily price 
sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous 
Disclosure regulations for firm i and day t; RET_Volatility is the standard deviation of the daily stock 
return; Log(Volume) is the natural logarithm of daily share volume trade for firm i on day t ; 
Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary 
shares; SIZE is the market value of equity computed as ordinary shares on issue for firm i at time t 
multiplied by stock price at day t; log(SIZE) is the natural logarithm of the market value of equity; 
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Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV 
is the market value of firm i at day t divided by the book value of equity for year x; E_P is reported 
earnings per share before abnormal items scaled by share price at day t; Sales_Growth is the change in 
operating revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total 
assets scaled by the average total assets for firm i for year t; Earn_Chg is the change in net profit after tax 
before abnormal items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is the 
change in income before tax, net interest, abnormal items minus cash flows from operations scaled by the 
average total assets for firm i for year t; BETA is the monthly equity rate of return divided by the market 
return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily 
change in the all ordinaries market index scaled by the beginning market index. 

 
Table 14 Correlations in Equation (2)  Full Sample ASX Firms 
Daily pooled sample for the period 1996–2006, n=1,983,435 to 3,069,980 observations. 

Pearson Correlations 
  A B C D E F G 

A.   Mkt_Sensitive 1.000 -0.030 -0.032 0.102 0.073 0.084 0.038 

B.   DailySpread -0.038 1.000 0.944 -0.203 -0.197 -0.085 -0.082 

C.   Lag_DailySpread -0.041 0.929 1.000 -0.199 -0.203 -0.095 -0.085 

D.   Volume 0.100 -0.303 -0.301 1.000 0.740 0.319 0.270 

E.   Lag_Volume 0.073 -0.299 -0.303 0.752 1.000 0.273 0.319 

F.   RET_Volatility 0.091 -0.382 -0.392 0.517 0.423 1.000 0.305 

G.   Lag_RET_Volatility 0.057 -0.374 -0.382 0.416 0.517 0.520 1.000 

Spearman Correlations 

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian 
Stock Exchange for firm i and day t; DailySpread is the daily average bid-ask spread divided by the mid-
point price an average daily quoted spread is computed by summing these intraday quoted spreads; Volume 
is the natural logarithm of daily t share volume trade for firm i and day t ; RET_Volatility is the standard 
deviation of the daily stock return on day t; Lag_DailySpread is DailySpread at trading day t-1; 
Lag_Volume is Volume at day t-1;, Lag_ RET_Volatility is RET_Volatility at trading day t-1;  
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Table 15 Correlations in Equation (3) Full Sample ASX firms 
Daily pooled sample for the period 1996–2006 (n=460,162 observations) 

Pearson Correlations  
 A B C D E F G H I J K L M N O 

A.   DailySpread 1 -0.025 0.004 -0.306 0.129 -0.580 -0.210 -0.142 -0.284 -0.087 -0.140 -0.027 -0.009 -0.000 -0.019 

B.   Mkt_Sensitive -0.036 1 0.092 0.116 -0.029 0.059 0.029 0.009 -0.004 -0.010 0.013 0.004 0.001 0.023 -0.003 

C.   RET_Volatility -0.085 0.091 1 0.417 -0.144 -0.068 -0.023 0.034 -0.147 -0.041 -0.011 -0.015 0.000 0.216 -0.017 

D.   Log(Volume) -0.433 0.113 0.527 1 -0.217 0.415 0.193 0.065 -0.043 -0.039 0.026 0.013 0.005 0.212 0.002 

E.   Top20shareholder 0.120 -0.028 -0.165 -0.228 1 0.064 0.116 0.001 0.081 0.059 -0.002 0.002 -0.029 -0.052 -0.001 

F.   Log(Size) -0.814 0.043 0.109 0.383 0.081 1 0.394 0.179 0.306 0.065 0.100 0.015 0.002 -0.059 0.005 

G.   Leverage -0.338 0.022 0.032 0.176 0.134 0.429 1 -0.046 0.168 0.034 0.155 -0.016 0.016 -0.128 -0.002 

H.   MBV -0.300 0.022 0.066 0.120 -0.029 0.315 -0.049 1 0.001 0.100 0.054 0.121 0.024 0.095 0.008 

I.   E_P -0.261 -0.019 -0.109 -0.096 0.097 0.267 0.267 -0.095 1 0.128 0.230 0.250 0.093 -0.177 0.001 

J.   Sales_Growth -0.118 -0.010 -0.020 -0.038 0.074 0.111 0.108 0.182 0.211 1 0.316 0.208 0.052 -0.037 0.003 

K.   Asset_Growth -0.148 0.010 0.007 0.003 0.011 0.136 0.131 0.140 0.203 0.360 1 0.145 0.137 -0.001 0.003 

L.   Earn_Chg -0.084 0.001 -0.034 -0.000 0.043 0.079 -0.0003 0.187 0.287 0.331 0.219 1 0.313 0.019 0.001 

M.   Accruals_Chg -0.033 -0.003 -0.011 -0.003 -0.017 0.031 0.029 0.043 0.092 0.073 0.148 0.269 1 -0.014 0.002 

N.   BETA 0.017 0.031 0.228 0.249 -0.042 -0.012 -0.117 0.082 -0.222 -0.040 -0.006 0.008 -0.021 1 0.005 

O.   RET_Mkt -0.014 -0.003 -0.002 0.005 -0.002 0.005 -0.004 0.014 -0.003 -0.005 0.004 0.004 0.003 0.006 1 

Spearman Correlation
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DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted 
spread is computed by summing these intraday quoted spreads; Mkt_Sensitive is the number of daily price 
sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous 
Disclosure regulations for firm i and day t; RET_Volatility is the standard deviation of the daily stock 
return; Log(Volume) is the natural logarithm of daily share volume trade for firm i on day t ; 
Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary 
shares; SIZE is the market value of equity computed as ordinary shares on issue for firm i at time t 
multiplied by stock price at day t; log(SIZE) is the natural logarithm of the market value of equity; 
Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV 
is the market value of firm i at day t divided by the book value of equity for year x; E_P is reported 
earnings per share before abnormal items scaled by share price at day t; Sales_Growth is the change in 
operating revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total 
assets scaled by the average total assets for firm i for year t; Earn_Chg is the change in net profit after tax 
before abnormal items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is the 
change in income before tax, net interest, abnormal items minus cash flows from operations scaled by the 
average total assets for firm i for year t; BETA is the monthly equity rate of return divided by the market 
return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily 
change in the all ordinaries market index scaled by the beginning market index. 

 

 

 

 



 80 

Table 16 Association between Information Asymmetry and Price Sensitive Disclosures - Pooled daily sample for the period 
1996–2006. 
 

( )2_*____ 43210 ittttttit ControlInfoAsymLagSensitiveMktInfoAsymLagSensitiveMktAsymInfo µααααα +++++=  

  Information Asymmetry (Info_Asym) Measures 
  DailySpread           Volume   RET_Volatility 

  
 

    
Intercept + 0.475 + 2.886 + -0.004 
  151.610***  686.530***  -130.750*** 
Mkt_Sensitive + 0.085 + 0.974 + 0.004 
  6.530***  46.200***  48.340*** 
Lag_DailySpread + 0.940  

   
  4899.320***  

   
Mkt_Sensitive*Lag_DailySpread - -0.016  

   
  -14.070***  

   
Volume   

 
 

  0.002 
  

 
 

  621.440*** 
Lag_Volume  

 
+ 0.574   

  
 

 1296.080***   
Lag_Volume*Mkt_Sensitive  

 
- -0.049   

  
 

 -25.730***   
RET_Volatility  

 
 40.368***   

  
 

 540.930***   
Lag_RET_Volatility  

 
 

 + 0.207 
  

 
 

  383.010*** 
Mkt_Sensitive*Lag_RET_Volatility  

 
 

 _ 0.126 
  

 
 

  63.660*** 
Adjusted R2  0.891  0.458  0.200 
F-statistic  8,189,073  649,436  191,347 
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Observations   n=3,004,790  n=3,070,064  n=3,069,980 

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange for firm i and day t; DailySpread is the 
daily t average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted spreads; Volume is 
the natural logarithm of daily t share volume trade for firm i and day t ; RET_Volatility is the standard deviation of the daily stock return on day t; 
Lag_DailySpread is DailySpread at trading day t-1; Lag_Volume is Volume at day t-1;, Lag_ RET_Volatility is RET_Volatility at trading day t-1.  
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Table 17 Association between Information Asymmetry, Price Sensitive Disclosures and Economic Characteristics of the Firms 
- Pooled daily sample for the period 1996–2006. 
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 Information Asymmetry (Info_Asym) Measures 

 DailySpread Log(Volume) RET_Volatility 
Intercept + 19.843 + 2.046 + 0.014 
  425.840***  77.180***  55.520*** 
Mkt_Sensitive + 0.252 + 0.371 + 0.003 
  14.620***  37.700***  36.770*** 
log(SIZE) - -0.948 + 0.522 - -0.002 
  -336.900***  369.000***  -167.890*** 
Leverage - 0.355 + 0.697 - 0.001 
  12.750***  43.840***  3.780*** 
MBV +/- -0.066 +/- -0.033 +/- 0.000 
  -35.530***  -31.010***  32.300*** 
E_P +/- -3.247 +/- -1.899 +/- -0.002 
  -105.560***  -109.240***  -14.970*** 
Sales_Growth +/- -0.428 +/- -0.278 +/- 0.000 
  -28.700***  -32.590***  2.140 
Asset_Growth +/- -0.621 +/- 0.084 +/- 0.001 
  -39.900***  9.430***  4.300*** 
Earn_Chg + 1.069 + 1.152 + -0.004 
  25.450***  48.030***  -16.070*** 
Accrual_Chg + 0.205 - -0.084 + 0.001 
  7.070***  -5.070***  4.970*** 
RET_Volatility + -0.403 + 50.454   
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 Information Asymmetry (Info_Asym) Measures 

 DailySpread Log(Volume) RET_Volatility 
  -1.420  350.120***   
Log(Volume) - -0.110   + 0.004 
  -42.900***    323.220*** 
Top20shareholder + 0.032 - -0.022 - -0.000 
  132.500***  -159.730***  -8.910*** 
BETA  

 
  + 0.002 

  
 

   61.880*** 
RET_Mkt  

 
   -0.037 

  
 

   -13.120*** 
Adjusted R2  0.390  0.427  0.259 
F-statistic   24,465  31,199  12,066 
Observations    n=460,162   n=460,161   n=448,792 

DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted 
spreads; Log(Volume) is the natural logarithm of daily share volume trade for firm i on day t ; RET_Volatility is the standard deviation of the daily stock return; 
Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous Disclosure 
regulations for firm i and day t; log(SIZE) is the natural logarithm of the market value of equity computed as ordinary shares on issue for firm i at day t multiplied 
by stock price at day t; Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV is the market value of firm i at 
day t divided by the book value of equity for year x; E_P is reported earnings per share before abnormal items scaled by share price at day t; Sales_Growth is the 
change in operating revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total assets scaled by the average total assets for 
firm i for year t; Earn_Chg is the change in net profit after tax before abnormal items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is 
the change in income before tax, net interest, abnormal items minus cash flows from operations scaled by the average total assets for firm i for year t; 
Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary shares for year x;  BETA is the monthly equity rate of 
return divided by the market return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily change in the all ordinaries 
market index scaled by the beginning market index. 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Table 18 Association between Information Asymmetry, Price Sensitive Disclosures and Economic Characteristics of the Firms 
- Pooled daily sample for the period 1996–2006. 
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 Information Asymmetry (Info_Asym) Measures 

 DailySpread Log(Volume) RET_Volatility 

Intercept + 19.845 + 2.049 + 0.013 
  425.900***  77.310***  55.240*** 
Mkt_Sensitive - 0.194 + 0.358 - 0.003 
  7.770***  25.160***  25.710*** 
Log(SIZE) - -0.948 + 0.522 - -0.002 
  -336.960***  368.850***  -167.710*** 
Leverage - 0.354 + 0.696 - 0.001 
  12.740***  43.800***  3.860*** 
MBV +/- -0.067 +/- -0.033 +/- 0.0003 
  -35.370***  -30.510***  31.510*** 
E_P +/- -3.284 +/- -1.926 +/- -0.002 
  -105.150***  -109.090***  -12.170*** 
Sales_Growth +/- -0.428 +/- -0.278 +/- 0.0002 
  -28.680***  -32.580***  2.150** 
Asset_Growth +/- -0.620 +/- 0.084 +/- 0.0003 
  -39.860***  9.480***  4.200*** 
Earn_Chg + 1.067 - 1.150 + -0.004 
  25.400***  47.960***  -15.950*** 
Accrual_Chg + 0.205 - -0.084 + 0.001 
  7.090***  -5.040***  4.930*** 
RET_Volatility + -0.360 + 50.477   
  -1.270  350.250***   
Log(Volume) - -0.111   + 0.004 
  -42.990***    323.330*** 
Top20Shareholder + 0.032 - -0.022 - -0.00001 
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 Information Asymmetry (Info_Asym) Measures 

 DailySpread Log(Volume) RET_Volatility 

  132.490***  -159.730***  -8.880*** 
BETA     + 0.002 
      61.910*** 
RET_Mkt      -0.037 
      -13.170*** 
Mkt_Sensitive*MBV +/- 0.020 +/- 0.002 +/- 0.00003 
  2.690***  0.530  0.780 
Mkt_Sensitive*E_P +/- 0.823 +/- 0.601 +/- -0.009 
  6.820***  8.700***  -14.910*** 
Adjusted R2  0.390  0.4273  0.259 
F-statistic  20976.7  26409.4  10477.4 
Observations   n=460,162   n=460,161  n=448,792 

DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted 
spreads; Log(Volume) is the natural logarithm of daily share volume trade for firm i on day t ; RET_Volatility is the standard deviation of the daily stock return; 
Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous Disclosure 
regulations for firm i and day t; log(SIZE) is the natural logarithm of the market value of equity computed as ordinary shares on issue for firm i at day t multiplied 
by stock price at day t; Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV is the market value of firm i at 
day t divided by the book value of equity for year x; E_P is reported earnings per share before abnormal items scaled by share price at day t; Sales_Growth is the 
change in operating revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total assets scaled by the average total assets for 
firm i for year t; Earn_Chg is the change in net profit after tax before abnormal items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is 
the change in income before tax, net interest, abnormal items minus cash flows from operations scaled by the average total assets for firm i for year t; 
Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary shares for year x;  BETA is the monthly equity rate of 
return divided by the market return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily change in the all ordinaries 
market index scaled by the beginning market index. 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level  



 86 

 

Table 19 Annual Analysis of the Association between Information Asymmetry and 
Price Sensitive Disclosures (n=5,345) 
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 Information Asymmetry  

measure is DailySpread  
Intercept + 44.585  
  42.19***  
Mkt_Sensitive + 0.036  
  2.61***  
Log(SIZE) - -1.941  
  -33.24***  
Leverage - 2.669  
  4.84***  
MBV +/- -0.021  
  -0.61  
E_P +/- -5.530  
  -10.95***  
Sales_Growth +/- -1.177  
  -4.11***  
Asset_Growth +/- -1.245  
  -4.23***  
Earn_Chg + 2.145  
  2.85***  
Accrual_Chg + 0.722  
  1.34  
RET_Volatility + -96.201  
  -8.57***  
Log(Volume) - -0.519  
  -7.56***  
Top20shareholder + 0.086  
  17.02***  
Adjusted R2  0.468  
F-statistic  392.18  
Observations   5,345  
 

DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted 
spread is computed by summing these intraday quoted spreads; Log(Volume) is the natural logarithm of 
daily share volume trade for firm i on day t ; RET_Volatility is the standard deviation of the daily stock 
return; Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the 
Australian Stock Exchange under the Continuous Disclosure regulations for firm i and day t; log(SIZE) is 
the natural logarithm of the market value of equity computed as ordinary shares on issue for firm i at day t 
multiplied by stock price at day t; Leverage is total non-current liabilities for year t scaled by the average 
total assets for years t and t-1; MBV is the market value of firm i at day t divided by the book value of 
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equity for year x; E_P is reported earnings per share before abnormal items scaled by share price at day t; 
Sales_Growth is the change in operating revenue scaled by the average total assets for firm i for year t; 
Asset_Growth is the change in total assets scaled by the average total assets for firm i for year t; Earn_Chg 
is the change in net profit after tax before abnormal items scaled by average total assets for firm i for years 
x and x-1; Accrual_Chg is the change in income before tax, net interest, abnormal items minus cash flows 
from operations scaled by the average total assets for firm i for year t; Top20shareholder is the shares held 
by the top twenty shareholders divided by the total issued ordinary shares for year x;   
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Table 20 Results for Hypothesis 2 Association between Daily Changes in Information Asymmetry and Price Sensitive 
Disclosures, n=458,838 approximately.  
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  Information Asymmetry (Info_Asym) Measures 

 Change in DailySpread Change in Log(Volume) Change in RET_Volatility 

Intercept + -0.051 + -0.358 + -0.003 
  -1.330  -14.910**  -10.750*** 
Mkt_Sensitive + 0.049 + 0.173 + 0.003 
  3.500***  19.370***  26.810*** 
log(SIZE) - 0.020 + 0.002 - -0.0006 
  8.730***  1.830  -35.330*** 
Leverage - 0.015 + -0.040 - -0.001 
  0.640  -2.810***  -7.960*** 
MBV +/- -0.004 +/- -0.005 +/- 0.00003 
  -2.740***  -5.040***  2.340*** 
E_P +/- -0.046 +/- 0.212 +/- 0.003 
  -1.810  13.420***  13.610*** 
Sales_Growth +/- 0.001 +/- 0.031 +/- 0.0004 
  0.100  3.980***  4.190** 
Asset_Growth +/- 0.0004 +/- 0.031 +/- -0.0001 
  0.030  3.980***  -1.130*** 
Earn_Chg + 0.017 - -0.040 + -0.001 
  0.490  -1.860  -4.990*** 
Accrual_Chg + -0.003 - 0.007 + 0.00006 
  -0.130  0.430  0.320*** 
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  Information Asymmetry (Info_Asym) Measures 

 Change in DailySpread Change in Log(Volume) Change in RET_Volatility 

RET_Volatility + 5.356 + 13.555   
  23.060***  103.810***   
Log(Volume) - -0.035   + 0.001 
  -16.430***    78.310*** 
Top20shareholder + -0.0003 - 0.002 - 0.00004 
  -1.250  14.450***  21.940*** 
BETA     + -0.0006 
      -19.510*** 
RET_Mkt      -0.046 
      -12.870*** 
Adjusted R2  0.001  0.025  0.016 
F-statistic  49.70  1055.80  573.42 
Observations   458, 838  458, 838  447,908 
Change_info asymmetry is the day t value of the information asymmetry proxy minus day (t-1) value of the information asymmetry proxy; DailySpread is the 
daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted spreads; Log(Volume) 
is the natural logarithm of daily share volume trade for firm i on day t ; RET_Volatility is the standard deviation of the daily stock return; Mkt_Sensitive is the 
number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous Disclosure regulations for firm i and 
day t; log(SIZE) is the natural logarithm of the market value of equity computed as ordinary shares on issue for firm i at day t multiplied by stock price at day t; 
Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV is the market value of firm i at day t divided by the 
book value of equity for year x; E_P is reported earnings per share before abnormal items scaled by share price at day t; Sales_Growth is the change in operating 
revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total assets scaled by the average total assets for firm i for year t; 
Earn_Chg is the change in net profit after tax before abnormal items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is the change in 
income before tax, net interest, abnormal items minus cash flows from operations scaled by the average total assets for firm i for year t; Top20shareholder is the 
shares held by the top twenty shareholders divided by the total issued ordinary shares for year x;  BETA is the monthly equity rate of return divided by the market 
return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily change in the all ordinaries market index scaled by the 
beginning market index. 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level  
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Table 21 Results for Hypothesis 2 Information Asymmetry Analysis using Lagged Stock Price Volatility Deciles 
Equation (1) is estimated using the bid-ask spread (DailySpread) as the dependent variable for deciles sorted by on lagged price volatility, RET_Volatility the 
standard deviation of the daily stock return. Observations with zero volatility are deleted from the analysis.  
 

( )2_*____ 3210 itttttit InfoAsymLagSensitiveMktInfoAsymLagSensitiveMktAsymmetryInfo µαααα ++++=  

  Information Asymmetry (Info_Asym) Measure is Bid-Ask Spread (DailySpread) 
  Lowest lagged stock price volatility     Highest lagged stock price volatility 

    1 2 3 4 5 6 7 8 9 10 
Intercept + 0.362 0.308 0.317 0.390 0.401 0.496 0.625 0.672 0.738 1.263 
  91.13*** 71.00*** 65.39*** 68.33*** 61.67*** 62.79*** 66.55*** 61.05*** 52.86*** 57.50*** 
Mkt_Sensitive +/- -0.001 -0.018 -0.061 -0.073 -0.037 0.416 -0.016 -0.112 -0.102 -0.261 
  -0.09 -1.57 -4.57*** -4.32*** -1.81 17.30*** -0.59 -3.76*** -2.32** -4.15*** 
Lag_DailySpread + 

0.799 0.872 0.894 0.880 0.915 0.903 0.887 0.891 0.888 0.850 

  407.07*** 446.57*** 464.71*** 443.06*** 461.99*** 430.06*** 419.72*** 423.68*** 402.42*** 459.15*** 
Mkt_Sensitive* 
Lag_DailySpread 

- 
0.007 -0.001 0.046 0.063 0.007 -0.169 -0.016 0.017 0.011 -0.0001 

  0.91 -0.09 5.61*** 7.92*** 0.94 -24.02*** -2.22 2.62** 1.24 -0.020 
Adjusted R2  0.522 0.567 0.588 0.565 0.584 0.549 0.535 0.541 0.517 0.586 
F-statistic  57,442 68,893 74,957 68,278 73,743 63,932 60,578 61,925 56,245 74,173 
Observations    157534 157954 157519 157530 157683 157563 157856 157567 157631 157303 

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange for firm i and day t; DailySpread is the 
daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted spreads; 
Lag_DailySpread is DailySpread at trading day t-1; 
Coefficient α reported above t-statistic.  *** Significant at 1 per cent level; ** significant at 5 per cent level 

 
 
 



 91 

Table 22 Results for Hypothesis 2 Information Asymmetry Analysis using Clustered Standard Errors by Firm and Year 

( )2*___ 32101 itttttit InfoAsymSensitiveMktInfoAsymSensitiveMktAsymInfo µαααα ++++=+  

 
 
Cluster Analysis   By Firm  By Year  

Information Asymmetry   Lead_DailySpread  Lead DailySpread 

  
 

  
Intercept + 0.183 + 0.183 
  3.590***  8.01*** 
Mkt_Sensitive - 0.002 + 0.002 
  0.070  0.180 
DailySpread + 0.916 + 0.916 
  

34.920*** 
 

88.76*** 

Mkt_Sensitive*DailySpread + -0.039 + -0.039 
  

-2.380** 
 

-4.950** 

QIC  852074 
 

 845507 
QICu  844159  844159 
Observations   844, 155  844, 155 

 

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange for firm i and day t; Lead DailySpread 
is the daily t+1 average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday quoted spreads; 
DailySpread is DailySpread at trading day t; Coefficient α reported above Z-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level. QIC, 
Quasilikelihood under the Independence model Criterion statistic. QICu, defined as Q+2p, adds a penalty (2p) to the quasilikelihood (Q), where p is the number 
of parameters in the model. 
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Table 23 Results for Hypothesis 3 Information Asymmetry Analysis using Clustered Standard Errors by Firm and Year 

 

( )3_14

132012)(11_10_9_8

_7_6_543)(2_101_

itx
MktRET

m
BETA

x
rshareholdeTop

t
VolumeLog

t
VolatilityRET

x
ChgAccruals

x
ChgEarn

x
GrowthAsset

x
GrowthSales

x
PE

x
MBV

x
Leverage

t
SizeLog

t
SensitiveMktitAsymInfo

µα

αααααα

αααααααα

++

++++++

+++++++=+

 

Dependent variable Information Asymmetry    

Cluster Analysis    By Firm     By Year   
  DailySpread DailySpread 
Intercept + 11.618   + 11.618   
    17.93 ***  27.92 *** 

Mkt_Sensitive - 0.084 
 - 0.084 

 
    3.35 ***  6.28 *** 

log(SIZE) - -0.470 
 - -0.470 

 
    -12.59 ***  

-21.5 *** 

RET_Volatility + 10.597 
 + 10.597 

 
    6.65 ***  6.55 *** 

Log(Volume) _ -0.169 
 

_ -0.169 
 

    -9.13 ***  -22.5 *** 

Top20shareholder + 
0.019 

 + 
0.019 

 
    9.01 ***  8.24 *** 

Leverage - 0.067 
 - 0.067 

 
    0.36 

 
 0.56 

 
MBV +/- -0.051 

 +/- -0.051 
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    -4.21 ***  -7.7 *** 

E_P +/- -1.879 
 +/- -1.879 

 
    -4.84 ***  -5.54 *** 

Sales_Growth +/- -0.270 
 +/- -0.270 

 
    -3.01 ***  -3.54 *** 

Asset_Growth +/- -0.448 
 +/- -0.448 

 
    -5.04 ***  -9.2 *** 

Earn_Chg + 1.219 
 + 1.219 

 
    2.92 ***  2.23 ** 

Accrual_Chg + -0.172 
 + -0.172 

 
    -1.05     -1.19   

QIC   283,075     283,438   

QICu  280,756  
 280,756  

Observations    280,743     280,743   

 
DailySpread is the daily t+1 average bid-ask spread divided by the mid-point price an average daily quoted spread is computed by summing these intraday 
quoted spreads; Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous 
Disclosure regulations for firm i and day t; log(SIZE) is the natural logarithm of the market value of equity computed as ordinary shares on issue for firm i at day 
t multiplied by stock price at day t; Leverage is total non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV is the market 
value of firm i at day t divided by the book value of equity for year x; E_P is reported earnings per share before abnormal items scaled by share price at day t; 
Sales_Growth is the change in operating revenue scaled by the average total assets for firm i for year t; Asset_Growth is the change in total assets scaled by the 
average total assets for firm i for year t; Earn_Chg is the change in net profit after tax before abnormal items scaled by average total assets for firm i for years x 
and x-1; Accrual_Chg is the change in income before tax, net interest, abnormal items minus cash flows from operations scaled by the average total assets for 
firm i for year t; Top20shareholder is the shares held by the top twenty shareholders divided by the total issued ordinary shares for year x;  BETA is the monthly 
equity rate of return divided by the market return index measured as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily change in the 
all ordinaries market index scaled by the beginning market index. Coefficient α reported above Z-statistic. *** Significant at 1 per cent level; ** significant at 5 per 
cent level. QIC, Quasilikelihood under the Independence model Criterion statistic. QICu, defined as Q+2p, adds a penalty (2p) to the quasilikelihood (Q), where p 
is the number of parameters in the model. 
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 Table 24 Results for Hypothesis 2 Information Asymmetry Analysis using Fixed 
Effects by Year 
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Information Asymmetry    Lead 

DailySpread 
      
Intercept + 0.108   
  12.020 *** 
Mkt_Sensitive + 0.003   
  0.340   
DailySpread + 0.914   
  2148.370 *** 
Mkt_Sensitive*DailySpread + -0.039   
  -15.580 *** 
Year 1996 

 
0.101   

 
 

7.460 *** 
Year 1997 

 
0.107   

 
 

9.350 *** 
Year 1998 

 
0.162   

 
 

14.360 *** 
Year 1999 

 
0.110   

 
 

9.910 *** 
Year 2000 

 
0.092   

 
 

8.450 *** 
Year 2001 

 
0.113   

 
 

10.390 *** 
Year 2002 

 
0.092   

 
 

8.500 *** 
Year 2003 

 
0.061   

 
 

5.660 *** 
Year 2004 

 
0.006   

 
 

0.570   
Year 2005 

 
0.006   

 
 

0.590   
        
R2   0.85 

 F-statistic  368,817 
 Observations    844,154   

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian 
Stock Exchange for firm i and day t; Info_ASym is Lead DailySpread,  the daily t+1 average bid-ask 
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spread divided by the mid-point price an average daily quoted spread is computed by summing these 
intraday quoted spreads; DailySpread is DailySpread at trading day t; Year is calendar year of observation ; 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level. 
 
Table 25 Results for Hypothesis 3 Information Asymmetry Analysis using Fixed 
Effects by Year 
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Dependent variable Information 
Asymmetry  
  

 
DailySpread   

Intercept + 11.137   
  245.3 *** 
Mkt_Sensitive - 0.075   
  5.77 *** 
log(SIZE) - -0.467   

  
-179.7 *** 

RET_Volatility + 9.573   
  34.14 *** 
Log(Volume) _ -0.149   

 
 -71.89 

*** 
Top20shareholder + 0.019   
  98.89 *** 
Leverage - -0.123   
  -5.88 *** 
MBV +/- -0.040   
  -29.19 *** 
E_P +/- -2.011   
  -66.26 *** 
Sales_Growth +/- -0.304   
  -23.53 *** 
Asset_Growth +/- -0.425   
  -32.12 *** 
Earn_Chg + 1.584   
  32.52 *** 
Accrual_Chg + -0.204   
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  -7.5 *** 
Year 1996 

 
0.358   

 
 

23.67 *** 
Year 1997 

 
0.627   

 
 

43.7 *** 
Year 1998 

 
0.700   

 
 

48.33 *** 
Year 1999 

 
0.357   

 

 
26.29 *** 

Year 2000 
 

0.423   
 

 
29.05 *** 

Year 2001 
 

0.436   
 

 
31.84 *** 

Year 2002 
 

0.272   
 

 
20.8 *** 

Year 2003 
 

-0.044   
 

 
-3.38 *** 

Year 2004 
 

-0.111   
 

 
-8.59 *** 

R2   0.328   

F-statistic  6,518  
Observations    280,742   

 
DailySpread is the daily t+1 average bid-ask spread divided by the mid-point price an average daily quoted 
spread is computed by summing these intraday quoted spreads; Mkt_Sensitive is the number of daily price 
sensitive disclosures announced by the firm to the Australian Stock Exchange under the Continuous 
Disclosure regulations for firm i and day t; log(SIZE) is the natural logarithm of the market value of equity 
computed as ordinary shares on issue for firm i at day t multiplied by stock price at day t; Leverage is total 
non-current liabilities for year t scaled by the average total assets for years t and t-1; MBV is the market 
value of firm i at day t divided by the book value of equity for year x; E_P is reported earnings per share 
before abnormal items scaled by share price at day t; Sales_Growth is the change in operating revenue 
scaled by the average total assets for firm i for year t; Asset_Growth is the change in total assets scaled by 
the average total assets for firm i for year t; Earn_Chg is the change in net profit after tax before abnormal 
items scaled by average total assets for firm i for years x and x-1; Accrual_Chg is the change in income 
before tax, net interest, abnormal items minus cash flows from operations scaled by the average total assets 
for firm i for year t; Top20shareholder is the shares held by the top twenty shareholders divided by the total 
issued ordinary shares for year x;  Year is calendar year of observation ;. Coefficient α reported above t-
statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level. 
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Table 26 Results for Hypothesis 1 Analysis of Disclosure as a Binary Outcome 
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    Probit Estimates 

Intercept ? -6.235 

 
  

10,418.757 *** 
Log(SIZE) + 0.165 

 
  

2,590.633 *** 
Good_News + 11.893 

 
  

3,464.889 *** 
Bad_News + 5.354 

 
  

403.109 *** 
Issue + -0.004 

 
  

1.469 

 Performance - -0.492 

 
  

263.185 *** 
Leverage + 0.101 

 
  

9.807 *** 
Follow + 0.008 

 
  

10.953 *** 
Earn_Chg + 0.068 

     4.349 ** 
Likelihood Ratio   15,576   

Standardised Score 
 

18,148 
 Observations    1,060,211   

Industry dummy variables from Equation (1) include ASX and GICS industry classifications because the 
period includes the change from ASX codes to GICS codes. The industry / coefficients below are those 
from the probit maximum likelihood estimates in Equation (1). The bolded industry/coefficients below 
indicate the industry sectors with higher price sensitive disclosures. 

ASX Industry Group       GICS Industry       
Gold 0.162 20.049 *** Energy_Equipment_Services 0.647 63.399 *** 

Other_Metals 0.043 0.716   Oil_Gas 1.019 1,410.092 *** 

Diversified_Resource -0.079 0.197   Materials -0.589 1.012   

Energy 0.757 226.904 *** Construction_Material -0.581 100.808 *** 

Infrastructure_Utility -0.666 6.012 ** Containers_Packaging -0.816 60.636 *** 

Developers_Contractors -0.070 0.678   Metals_Mining 0.204 65.775 *** 

Building_Materials 0.053 0.562 ** Paper_Forest_Products -0.490 68.761 *** 

Alcohol_Tobacco -0.546 26.233 *** Capital_Goods -0.215 5.263 ** 

Food_Household_Goods -0.426 5.211 ** Aerospace_Defence -0.119 0.757   
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Chemicals -0.476 57.609 *** Building_Products -0.970 118.547 *** 

Engineering -0.337 18.617 *** Construction_Engineer -0.231 23.859 *** 

Paper_Packaging -1.699 14.243 *** Electrical_Equipment -0.379 8.254 *** 

Retail -0.383 15.921 *** Industrial_Conglomerate -0.420 36.291 *** 

Transport -0.041 0.115   Machinery -0.562 84.317 *** 

Media -0.516 149.662 *** Trading_Companies -0.715 10.356 *** 

Banks_Finance -0.260 2.151   Commercial_Services_ -0.424 122.260 *** 

Insurance -0.413 29.339 *** Transportation 0.201 1.493   

Investment_Financial -0.425 44.199 *** Air_Freight_Couriers -1.115 47.976 *** 

Property_Trusts -0.618 10.899 *** Airlines 0.273 12.186 *** 

Healthcare_Biotechnology -0.301 14.369 *** Marine -0.365 4.550 ** 

Miscellaneous_Industry -0.307 29.773 *** Road_Rail -0.293 4.665 ** 

Diversified_Industries -0.386 11.714 *** Transportation_Infrastructure -0.488 39.880 *** 

Tourism_Leisure -0.341 11.135 *** Automobile_Components 0.283 2.108   

    
  

Auto_Components -0.773 115.387 *** 

        Consumer_Durables_Apparel -0.560 6.005 ** 

        Household_Durables -0.580 53.137 *** 

        Leisure_Equipment_ -0.647 19.147 *** 

        Textiles_Apparel -0.513 34.499 *** 

        Consumer_Services 0.291 9.211 *** 

        Hotels_Restaurants_ -0.549 134.192 *** 

        Retailing -0.645 18.956 *** 

        Distributors -1.023 50.177 *** 

        Internet_Catalog_Retail -0.218 3.320   

        Multiline_Retail -0.512 29.989 *** 

        Specialty_Retail -0.618 127.122 *** 

        Food_Staples_Retailing -0.538 40.640   

        
Food_Beverage_Tobacco -0.557 8.044 *** 

        Beverages -0.500 79.019 *** 

        Food_Products -0.399 94.761 *** 

        Household_Products -0.540 2.254   

        
Personal_Products -0.811 9.611 *** 

        Health_Care_Equipment -0.432 72.706 *** 

        Health_Care_Provider -0.442 45.072 *** 

        Pharmaceuticals_Biotechnology 0.304 27.375 *** 

        Biotechnology -0.018 0.183   

        Pharmaceuticals -0.443 51.652 *** 

        Banks -0.433 59.591 *** 

        Diversified_Financials -0.528 247.208 *** 

        Real_Estate -0.432 121.745 *** 

        Software_Services 0.105 1.576   
        Internet_Software_Services -0.027 0.339   
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        IT_Consulting -0.178 7.793 *** 

        Software -0.198 16.623 *** 

        Technology_Hardware 0.212 7.136 *** 

        Communications_Equipment -0.260 10.583 *** 

        Computers_Peripherals -0.212 1.615   

        Electronic_Equipment -0.076 2.237   

        Semiconductors_Equipment -0.376 1.229   
        Telecommunication_Services 0.114 1.146   
        Diversified_Telecommunication -0.097 3.929 ** 
        Wireless_Telecommunication -0.568 20.167 *** 
        Utilities 0.247 4.072 ** 
        Electric_Utilities -0.085 1.612   
        Gas_Utilities -0.134 2.024   

Mkt_Sensitive  is a binary variable with the  value of ‘1’ being price-sensitive firm i disclosure on day t and 
‘0’ as no disclosure on day t;   Log(SIZE) is the natural logarithm of size, the market value of equity 
calculated as ordinary shares on issue for firm i multiplied by stock price at day t; Good_News is the 
market-adjusted daily share return greater than zero where the market return is the daily t rate of return on 
the ASX All Ordinaries Index; Bad_News is the absolute market-adjusted daily share return equal to or less 
than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Issue is the 
half yearly change in the number of outstanding shares, scaled by total shares outstanding for half years h 
and h-1;  Performance is net profit after tax before abnormal items for year x scaled by average total assets 
for years x and x-1; Leverage is total non-current liabilities for year x scaled by average total assets for 
years x and x-1; Follow is the average analyst following for firm i for month m from I/B/E/S survey of 
analysts' recommendations;  
Earn_Chg is the change in net profit after tax before abnormal items for year x scaled by average total 
assets for years x and x-1; Industry are dummy variables representing ASX industry group and GICS 
industry level classifications of the stock for year x;  
Full results including Industry are reported in Appendix 1.  
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level. 
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Table 27 Descriptive Statistics for the  Variables in Tests of Hypothesis 2, Smallest 
1,500 ASX listed firms by size. 
Panel A. Daily pooled sample for the period 1996–2006, n= 2,162,682 observations. 

  Mean Median Std Dev Minimum Maximum Skewness Kurtosis 
Lead_DailySpread 9.742 5.229 12.427 0.018 199.202 3.159 14.405 
Mkt_Sensitive 0.034 0.000 0.182 0.000 1.000 5.129 24.308 
DailySPREAD 9.672 5.225 12.031 0.018 83.019 2.787 9.218 

Panel B. Daily pooled sample for the period 1996–2006; n= 176,334 observations 

  Mean Median Std Dev Minimum Maximum Skewness         Kurtosis 
Lead_DailySpread 4.970 3.499 4.539 0.111 28.595 2.209 5.679 
DailySpread 4.982 3.506 4.554 0.111 28.595 2.205 5.645 
Mkt_Sensitive 0.034 0.000 0.182 0.000 1.000 5.108 24.091 
log(Size) 16.758 16.828 0.946 10.998 18.640 -0.391 -0.207 
RET_Volatility 0.016 0.008 0.021 0.000 0.111 1.598 2.480 
Log(Volume) 10.528 10.577 1.952 0.000 18.228 -0.148 0.541 
Top20Shareholder 60.692 62.820 18.307 13.440 96.560 -0.317 -0.661 
Leverage 0.120 0.062 0.144 0.000 0.809 1.626 2.714 
MBV 1.942 1.265 2.114 -0.956 21.368 3.615 18.172 
E_P -0.033 0.004 0.196 -1.357 0.314 -2.623 9.808 
Sales_Growth 0.072 0.023 0.348 -1.450 1.575 0.219 3.524 
Asset_Growth 0.077 0.050 0.336 -0.955 1.328 0.494 1.700 
Earnings_Change 0.007 0.003 0.153 -0.564 0.789 0.817 4.917 
Accruals_Change 0.006 -0.002 0.194 -0.733 1.035 0.604 4.391 

Lead_DailySpread is the daily t+1 average bid-ask spread divided by the mid-point price. DailySpread is 
the daily average bid-ask spread divided by the mid-point price an average daily quoted spread is computed 
by summing these intraday quoted spreads; Mkt_Sensitive is the number of daily price sensitive disclosures 
announced by the firm to the Australian Stock Exchange under the Continuous Disclosure regulations for 
firm i and day t; RET_Volatility is the standard deviation of the daily stock return; Log(Volume) is the 
natural logarithm of daily share volume trade for firm i on day t ; Top20shareholder is the shares held by 
the top twenty shareholders divided by the total issued ordinary shares; SIZE is the market value of equity 
computed as ordinary shares on issue for firm i at time t multiplied by stock price at day t; log(SIZE) is the 
natural logarithm of the market value of equity; Leverage is total non-current liabilities for year t scaled by 
the average total assets for years t and t-1; MBV is the market value of firm i at day t divided by the book 
value of equity for year x; E_P is reported earnings per share before abnormal items scaled by share price 
at day t; Sales_Growth is the change in operating revenue scaled by the average total assets for firm i for 
year t; Asset_Growth is the change in total assets scaled by the average total assets for firm i for year t; 
Earn_Chg is the change in net profit after tax before abnormal items scaled by average total assets for firm 
i for years x and x-1; Accrual_Chg is the change in income before tax, net interest, abnormal items minus 
cash flows from operations scaled by the average total assets for firm i for year t. 
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Table 28 OLS Results for Hypothesis 2 and 3 Analysis of Information Asymmetry in 
Small Size Firms 
 

Panel A Information Asymmetry Test of Hypothesis 2 for Small Size Firms 
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Information Asymmetry    Lead DailySpread 

      
Intercept + 0.697   
  154.64 *** 
Mkt_Sensitive + 0.124   
  5.03 *** 
DailySpread + 0.931   
  3205.45 *** 
Mkt_Sensitive*DailySpread + -0.031   
  -16.18 *** 
        
Adjusted R2   0.833 

 F-statistic  3,502,692 

 Observations    2,101,632   

Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to the Australian 
Stock Exchange for firm i and day t; Info_Asymm (DailySpread)  is the daily average bid-ask spread 
divided by the mid-point price an average daily quoted spread is computed by summing these intraday 
quoted spreads;  Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 
5 per cent level 
 
Panel B Information Asymmetry Test of Hypothesis 3 for Small Size Firms 
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Dependent variable Information Asymmetry  
  

 
DailySpread   

Intercept + 44.511   
  236.65 *** 
Mkt_Sensitive - 0.247   
  5.11 *** 
log(SIZE) - -2.417   

  
-227.01 *** 
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RET_Volatility + 9.371   
  19.61 *** 
Log(Volume) _ -0.246   

 
 -44.92 *** 

Top20shareholder + 0.056   
  109.51 *** 
Leverage - -0.282   
  -4.52 *** 
MBV +/- 0.000   
  0.08   
E_P +/- -1.214   
  -22.57 *** 
Sales_Growth +/- -0.244   
  -9.04 *** 
Asset_Growth +/- -0.286   
  -9.92 *** 
Earn_Chg + -0.008   
  -0.12   
Accrual_Chg + 0.310   
 

 
6.34 *** 

Adjusted R2   0.342   

F-statistic  7,617  
Observations    175,580   

Info_Asymm(DailySpread) is the daily average bid-ask spread divided by the mid-point price an average 
daily quoted spread is computed by summing these intraday quoted spreads; Log(Volume) is the natural 
logarithm of daily share volume trade for firm i on day t ; RET_Volatility is the standard deviation of the 
daily stock return; Mkt_Sensitive is the number of daily price sensitive disclosures announced by the firm to 
the Australian Stock Exchange under the Continuous Disclosure regulations for firm i and day t; log(SIZE) 
is the natural logarithm of the market value of equity computed as ordinary shares on issue for firm i at day 
t multiplied by stock price at day t; Leverage is total non-current liabilities for year t scaled by the average 
total assets for years t and t-1; MBV is the market value of firm i at day t divided by the book value of 
equity for year x; E_P is reported earnings per share before abnormal items scaled by share price at day t; 
Sales_Growth is the change in operating revenue scaled by the average total assets for firm i for year t; 
Asset_Growth is the change in total assets scaled by the average total assets for firm i for year t; Earn_Chg 
is the change in net profit after tax before abnormal items scaled by average total assets for firm i for years 
x and x-1; Accrual_Chg is the change in income before tax, net interest, abnormal items minus cash flows 
from operations scaled by the average total assets for firm i for year t; Top20shareholder is the shares held 
by the top twenty shareholders divided by the total issued ordinary shares for year x;  Coefficient α reported 
above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Appendix 3 Additonal Testing for Causality and Simultaneity  
 
Economic theory indicates the possibility that disclosure and information asymmetry are 

both endogenously related. High information asymmetry firms have incentives to disclose 

and disclosure reduces information asymmetry. In response to the potential causality 

issue of disclosure and information asymmetry, this study estimates a two-stage-least-

squares model to predict disclosure, and measure the effects of disclosure on information 

asymmetry.  

iiii zad εγλ +′+=   (7) Disclosure model 

iiii xda µβδ +′+=       (8)  Information Asymmetry model 

id  = the firm’s reporting choice 

zi = a vector of variables determining the firm’s reporting choice: size, trading volume, 

price volatility, ownership dispersion,  share issuance, analyst following, earnings 

variability, firm performance, leverage, firm news, and industry. 

ai = information asymmetry: bid-ask spread and stock volatility.    

x i = a vector of  exogenous variables determining information asymmetry:  size, trading 

volume, price volatility, stock price, ownership dispersion, stock beta, and market-return. 

δ, β = coefficients  

μ,ε = normally distributed disturbances  

 

Two-Stage-Least-Squares Disclosure Model (First Stage) 

The first equation specifies a 2SLS estimate and models the firm’s disclosure in 

order to control for endogeneity. The vector of disclosure model variables is selected 

from the disclosure determinants literature. The firm’s information environment is 

associated with firm size (Lang and Lundholm 1993, Leuz and Verrecchia 2000). 

Disclosure is associated with bad news (Skinner 1994), share issuance (Welker 1995, 

Leuz and Verrecchia 2000), and firm performance (Leuz and Verrecchia 2000).  

Disclosure is also associated with leverage (Leuz and Verrecchia 2000; Bushee and Leuz 
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2005), and the existence of analysts’ earnings coverage and forecasts (Brennan and 

Subrahmanyam 1995). Disclosure is associated with ownership dispersion. Institutional 

shareholders employ analysts and produce additional firm information. Disclosure is 

associated with industry. Many firm characteristics cluster by industry. High trading 

volume is associated with news and private information, and has information content 

(Hasbrouck 1991).  Firms with high earnings and price volatility suffer from uncertainty 

which is reduced by increased disclosure (Miller 2002; Lougee and Marquardt 2004). 

 

The control variables for disclosure are defined as follows: 
Log(SIZE):   Firm size  = the natural logarithm of the market value of 

outstanding equity computed as ordinary 

shares on issue multiplied by stock price at 

day t. 

Good  News:  =  the market-adjusted daily share return 

greater than zero where the market return is 

the daily rate of return on the ASX All 

Ordinaries Index.  

Bad  News:  = the absolute market-adjusted daily share 

return equal to or less than zero where the 

market return is the daily rate of return on 

the ASX All Ordinaries Index.  

Issue: Share Issuance = half yearly change in the number of 

outstanding shares, scaled by total shares 

outstanding for half years h and h-1. 

Performance: Firm 

performance 

= net profit after tax before abnormal items for 

year x scaled by average total assets for 

years x and x-1  

Leverage:  Leverage  = total non-current liabilities for year x 

divided by average total assets for years x 

and x-1  

Analyst: Analyst 

Following 

= Monthly m number analyst 

recommendations for the stock in the 
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I/B/E/S survey of analysts' 

recommendations. 

Industry: Industry = dummy variables  representing ASX 

industry group and GICS industry level 

classifications of the stock for year x. 

Earn_Chg:  Earnings 

variability     

= change in net profit after tax before 

abnormal items for year x scaled by average 

total assets for years x and x-1  

Top20Share 

holder: 

Ownership  

dispersion   

= percentage of top 20 ordinary shareholdings 

divided by issued ordinary shares for year x. 

RET_Volatility: Price volatility  = the daily t standard deviation of time-

weighted trade to trade price. 

Log(Volume): Trading Volume   = the natural logarithm of daily  share volume 

trade for firm i on day t.  

 

 

Two-Stage-Least-Sqaures Information Asymmetry Model 

In the second stage of the model, the proxy for information asymmetry is modeled with 

the predicted value of disclosure from the first stage from the determinants of disclosure 

and the exogenous determinants of information asymmetry. The exogenous control 

variables are discussed and defined in section 4. ‘Alternate Explanations for the Level of 

Information Asymmetry’.  

Tables 29 and 30 report estimates of the Disclosure model (7) and Information 

Asymmetry model (8) using daily data and the full sample of all ASX firms over the 

period 1996 to 2006.  

The results reported in Table 29 (first stage) and Table 30 (second stage) are 

consistent with the single Equation (1) and Equation (3) regression results. In Table 29 

disclosure is associated with firm and economic characteristics as expected and 

negatively associated the level of information asymmetry.  In the Table 29 2SLS 

estimates of Equation (7), the industry dummy variables for oil and gas and mining 

industries are positive and  significant as expected of firms with additional reporting 

requirements. In the second stage testing of information asymmetry in Equation (8), there 
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is still a positive and significant association between market sensitive disclosure and both 

measures of information asymmetry: daily bid-ask spread and stock volatility.  

 

Two-Stage-Least-Squares-Estimates 
Disclosure Model  
Table 29 Price Sensitive Disclosures, Information Asymmetry and Economic 
Characteristics of the Firm  
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2SLS Estimates           
 Dependent variable - Disclosure 
        

Intercept ? -0.048 

 

-0.082 

 
  

-15.000 *** -26.4 *** 
DailySpread - -0.001 

 
 

 
  

-33.560 ***  

 RET_Volatility 
   

0.883 

 
    

31.82 *** 
Log(SIZE) + 0.005 

 
0.006 

 
  

31.590 *** 37.59 *** 
Good_News + 0.672 

 

0.438 

 
  

56.000 *** 29.36 *** 
Bad_News + 0.236 

 
0.048 

 
  

18.380 *** 3.13 *** 
Issue + 0.000 

 
0.000 

 
  

-1.360 

 
-0.44 

 Performance - -0.026 

 
-0.008 

 
  

-17.590 *** -5.39 *** 
Leverage + 0.012 

 
0.015 

 
  

7.710 *** 9.36 *** 
Follow + 0.000 

 
0.000 

 
  

-1.640 

 
3.03 *** 

Earn_Chg + 0.003 

 
0.002 

 
  

1.850 

 
1.49 

 Adjusted R2   0.009   0.019   
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F-statistic 
 

1,114.22 
 

194.21 
 Observations    1,060,211   959,414   

 
 
Industry dummy variables from Equation (7) include ASX and GICS industry classifications because the 
period includes the change from ASX codes to GICS codes. The industry / coefficients below are those 
from the OLS estimates in Equation (1) for bid-ask spread as the metric for the information asymmetry 
independent variable. 

ASX Industry Group       GICS Industry       
Gold 0.010 6.07 *** Energy_Equipment_Services 0.032 6.74 *** 

Other_Metals 0.005 2.23 ** Oil_Gas 0.083 56.31 *** 

Diversified_Resources 0.0004 0.04   Materials -0.032 -1.59   

Energy 0.047 15.28 *** Construction_Materials -0.014 -5.97 *** 

Infrastructure_Utilities -0.024 -2.49 ** Containers_Packaging -0.027 -7.25 *** 

Developers_Contractors 0.001 0.33   Metals_Mining 0.011 9.77 *** 

Building_Materials 0.009 2.29 ** Paper_Forest_Products -0.019 -7.5 *** 

Alcohol_Tobacco -0.021 -5.09 *** Capital_Goods -0.011 -2.84 *** 

Food_Household_Goods -0.015 -2.15 ** Aerospace_Defence -0.008 -1.19   

Chemicals -0.021 -8.11 *** Building_Products -0.014 -5.32 *** 

Engineering -0.013 -4.24 *** Construction_Engineering -0.008 -3.86 *** 

Paper_Packaging -0.051 -5.01 *** Electrical_Equipment 0.003 0.57   

Retail -0.012 -3.08 *** Industrial_Conglomerates -0.017 -6.12 *** 

Transport 0.002 0.47   Machinery -0.016 -6.88 *** 

Media -0.018 -10.06 *** Trading_Companies -0.024 -3.06 *** 

Banks_Finance -0.009 -1.14   Commercial_Services_Supplies -0.018 -11.05 *** 

Insurance -0.021 -5.86 *** Transportation 0.007 0.84   

Investment_Financial_Services -0.001 -0.62   Air_Freight_Couriers -0.029 -6.47 *** 

Property_Trusts -0.026 -3.46 *** Airlines 0.037 7.12 *** 

Healthcare_Biotechnology -0.014 -4.19 *** Marine -0.021 -3.25 *** 

Miscellaneous_Industrials -0.004 -1.62   Road_Rail -0.014 -2.25 ** 

Diversified_Industrials -0.019 -3.89 *** Transportation_Infrastructure -0.007 -2.16 ** 

Tourism_Leisure -0.015 -3.52 *** Automobile_Components 0.005 0.56   

        Auto_Components -0.018 -7.14 *** 

        Consumer_Durables_Apparel -0.016 -1.88   

        Household_Durables -0.021 -7.22 *** 

        Leisure_Equipment_Products -0.021 -4.29 *** 

        Textiles_Apparel -0.018 -5.95 *** 

        Consumer_Services 0.022 4.32 *** 

        Hotels_Restaurants_Leisure -0.012 -6.19 *** 

        Retailing -0.024 -4.54 *** 

        Distributors -0.031 -7.46 *** 

        Internet_Catalog_Retail -0.014 -2.7 *** 

        Multiline_Retail -0.013 -3.07 *** 
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        Specialty_Retail -0.021 -10.46 *** 

        Food_Staples_Retailing 0.0005 0.14   

        
Food_Beverage_Tobacco -0.026 -3.74 *** 

        Beverages -0.017 -7.22 *** 

        Food_Products -0.014 -8.28 *** 

        Household_Products -0.021 -1.75   

        
Personal_Products -0.027 -3.48 *** 

        Health_Care_Equipment -0.019 -9.18 *** 

        Health_Care_Providers -0.021 -7.38 *** 

        Pharmaceuticals_Biotechnology 0.008 2.59 *** 

        Biotechnology -0.003 -1.25   

        Pharmaceuticals -0.022 -8.47 *** 

        Banks -0.013 -4.46 *** 

        Diversified_Financials -0.010 -6.91 *** 

        Real_Estate -0.005 -2.79 *** 

        Software_Services 0.002 0.48   

        Internet_Software_Services 0.0002 0.08   

        IT_Consulting -0.009 -3.27 *** 

        Software -0.007 -3.15 *** 

        Technology_Hardware 0.009 2.2   

        Communications_Equipment -0.010 -2.91 *** 

        Computers_Peripherals 0.007 1.15   

        Electronic_Equipment -0.004 -1.94   

        Semiconductors_Equipment -0.007 -0.54   

        Telecommunication_Services 0.003 0.61   

        Diversified_Telecommunication 0.004 1.8   

        Wireless_Telecommunication -0.016 -3.33 *** 

        Utilities 0.003 0.43   

        Electric_Utilities -0.006 -1.83   

        Gas_Utilities 0.003 0.61   

 
Mkt_Sensitive (2SLS estimate) is the daily t number of price-sensitive firm disclosures announced by ASX 
for firm i; DailySpread is daily average bid-ask spread divided by mid-point price at day t;; RET_Volatility 
is the standard deviation of the daily t stock return; Log(SIZE) is the natural logarithm of size, the market 
value of equity calculated as ordinary shares on issue for firm i multiplied by stock price at day t; 
Good_News is the market-adjusted daily share return greater than zero where the market return is the daily t 
rate of return on the ASX All Ordinaries Index; Bad_News is the absolute market-adjusted daily share 
return equal to or less than zero where the market return is the daily rate of return on the ASX All 
Ordinaries Index; Issue is the half yearly change in the number of outstanding shares, scaled by total shares 
outstanding for half years h and h-1;  Performance is net profit after tax before abnormal items for year x 
scaled by average total assets for years x and x-1; Leverage is total non-current liabilities for year x scaled 
by average total assets for years x and x-1; Analyst is the average analyst following for firm i for month m 
from I/B/E/S survey of analysts' recommendations; Industry are dummy variables  representing ASX 
industry group and GICS industry level classifications of the stock for year x; Earn_Chg is the change in 
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net profit after tax before abnormal items for year x scaled by average total assets for years x and x-1; 
Coefficient α reported above t-statistic (2SLS), *** Significant at 1 per cent level; ** significant at 5 per 
cent level.  
 
 Information Asymmetry Model

 
Table 30 2SLS Second Stage Estimates - Association between Information 
Asymmetry and Price Sensitive Disclosures 
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2SLS 
Estimates 

   Dependent Variable  DailySpread   RET_Volatility 

Intercept ? 47.00 

 
0.024 

 
  

351.35 *** 76.42 *** 
Mkt_Sensitive - 25.22 

 
0.082 

 
  

46.82 *** 69.18 *** 
Log(SIZE) - -2.50 

 
-0.002 

 
  

-295.61 *** -87.39 *** 
Log(Volume) - -0.72 

 

0.002 

 
  

-214.19 *** 242.98 *** 
RET_Volatility 

+ 
2.85 

   
  

4.43 *** 
  Top20Shareholder 

+ 
0.13 

 

0.000 

 
  

182.62 

 
-5.33 *** 

Stock Price 
- 

0.24 

 

0.000 

 
  

61.78 *** -35.33 *** 
Stock Beta 

   
0.001 

 
    

33.03 *** 
Market Return  

   
-0.041 

 
  

 

 
-11.28 *** 

Adjusted R2   0.206   0.142   
F-statistic 

 
46,024.90 

 
22,733 

 Observations    1,060,211   959,414   
 

 

 

 
DailySpread is the daily average bid-ask spread divided by the mid-point price an average daily quoted 
spread is computed by summing these intraday quoted spreads; RET_Volatility is the standard deviation of 
the daily t stock return; Mkt_Sensitive is the number of daily price sensitive disclosures announced by the 
firm to the Australian Stock Exchange under the Continuous Disclosure regulations for firm i and day t; 
log(SIZE) is the natural logarithm of the market value of equity computed as ordinary shares on issue for 
firm i at day t multiplied by stock price at day t; ; Log(Volume) is the natural logarithm of daily share 
volume trade for firm i on day t ; Top20shareholder is the shares held by the top twenty shareholders 
divided by the total issued ordinary shares for year x;  Stock Price  is the average daily weighted ordinary 
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share price on day t. BETA is the monthly equity rate of return divided by the market return index measured 
as deviation from risk free rate for the previous 20 months; RET_Mkt is the daily change in the all 
ordinaries market index scaled by the beginning market index. Coefficient α reported above t-statistic. *** 
Significant at 1 per cent level; ** significant at 5 per cent level.  
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Chapter 3 

 

Continuous Disclosure and Price Discovery 

 

 

 

 

Abstract: This paper examines the effectiveness of the Australian Continuous Disclosure 

Regulation (CDR) by evaluating whether firms implement the regulation, with a focus on 

whether firm disclosures have information content, and the extent to which continuous 

information adjusts stock price toward fundamental value. Firm value is evaluated by 

considering the price discovery process, and determining whether the CDR results in 

more timely determination of firm value and relatively less reliance upon periodic 

disclosures. Evidence is provided that continuous disclosures are associated with more 

price-sensitive information in periodic reports and with timelier price discovery. These 

results are strongest for loss firms and for firms with high returns where the provision of 

information through continuous disclosure is particularly pertinent. However, there is 

also evidence that the timeliness of price discovery is determined by the economics of the 

firm and a cross-sectional variation in disclosure practices. 
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1. Introduction 

Disclosure of price sensitive information on a timely basis is required in Australia 

under the Continuous Disclosure Regulation (CDR). CDR is an alternative to enhanced 

disclosure regimes such as quarterly reporting. This study examines how firms implement 

the regulation, and whether continuous disclosure adjusts stock price toward fundamental 

value. Firm value is discovered by timely disclosure, particularly between periodic 

reports. This study measures the price discovery process, and whether the CDR results in 

more timely determination of firm value and relatively less reliance upon periodic 

disclosures. This chapter extends the study of Beekes and Brown (2006).    

Regulators maintain that information is necessary for the efficient operation of 

equity markets. In Australia the CDR, in the Corporations Act 200122 and the Australian 

Stock Exchange listing rules23, essentially requires firms to disclose value-relevant 

information on a timely basis. However, price queries issued by the Australian Stock 

Exchange (ASX) and media reports suggest that firms frequently have difficulty in 

objectively deciding the timing of price-sensitive information, and delay the disclosure. A 

recent example of disclosure delays involved Aristocrat Leisure. In that case experts also 

disagreed on the timing of price-sensitive information:  

Only part of a 57 per cent fall in Aristocrat Leisure’s share price in 

February 2003 could be attributed to previously undisclosed bad 

news, a finance professor told the Federal Court yesterday.24 

 

The difficulty of disclosure suggests a number of motivations for this chapter. 

First, the Australian CDR aims to increase price-sensitive disclosure and adjust stock 

price toward fundamental value. However, empirical evidence of the relation between 

continuous disclosure and firm value is mixed (Brown Taylor and Walter 1999; Poskitt 

2005). Hence this study provides evidence of how the information provided through 

continuous disclosures over the financial period is impounded in stock prices, and 

whether this leads to timelier price discovery.  Second, the Australian Stock Exchange 

through continuous disclosure, and its electronic trading system, aims to enhance price 

                                                 
22 Section 674, Chapter 6CA Continuous disclosure, Corporations Act 2001 (Commonwealth). 
23 ASX Listing Rule 3.1  
24 “US witnesses at odds on Aristocrat”, The Sydney Morning Herald, page 31, 25 October, 2007. 
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discovery. The development of ‘e-lodgment’ for company announcements is part of this 

process and seeks to establish continuous disclosure and the ‘informed market’ as a state 

of the art practice.25 Nevertheless firms are still likely to delay continuous disclosure of 

bad news when the price effects are uncertain, and may even defer disclosure to a 

periodic report. Whether delays in disclosure under CDR adversely affect price discovery 

requires examination. Third, improvements in price discovery from CDR apply to a 

number of capital markets. The Australian stock market is one of a growing number of 

markets in Europe, Asia, Canada, and South America with continuous disclosure 

regulation that seeks to improve price discovery and market efficiency. The evidence 

from this study on the effect of CDR on price discovery therefore applies and is 

generalisable to many international settings.  

The key findings of this study are that continuous disclosures are associated with 

higher disclosure of information in periodic reports and with timelier price discovery. 

These results are strongest for loss firms and for firms with high returns where the 

provision of information through continuous disclosure is particularly pertinent. 

However, there is also evidence that the timeliness of price discovery is determined by 

the economics of the firm. This reflects the availability of alternative information sources 

and the economic incentives for discovery of private information by investors.  

This chapter makes a number of contributions. First, this chapter contributes new 

evidence on the relative importance of different sources of information about the firm 

(period reports and continuous disclosure) and whether CDR leads to timelier price 

discovery. Second, this study contributes insights on the real economic determinants of 

an informed market and the role of continuous disclosure. Finally, this study also 

contributes to our understanding of how the CDR is operating in Australia, and this may 

be useful for regulators in developing models to assess how firms are implementing the 

regulation, together with enforcement.  

The remainder of the chapter is organized as follows. Section 2 outlines the 

relevant requirements of the CDR. Section 3 considers the relevant literature and 

develops hypotheses. Section 4 describes the research design, including the price 

                                                 
25 ASX ‘Continuous Disclosure: The Australian Experience’ 20 February 2002, Australian Stock 
Exchange, Sydney. 
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discovery and control variables while in section 5 the results are presented. A summary 

and the conclusions are drawn in section 6. 

 

2. Continuous Disclosure Regulation 

In the 1980’s several prominent Australian firms went into receivership (e.g., 

Rothwells Limited, Hooker Corporation, and Qintex Australia Limited), and as a 

consequence many shareholders suffered large losses. This provided the impetus for an 

Australian parliamentary inquiry into corporate practices and shareholders’ rights, and 

anecdotal evidence of poor disclosure was tabled.26 This lead to demands for increases in 

the level of disclosure by firms (i.e., continuous disclosure), and for any disclosure 

regulation to be supported by legal penalties for non compliance.27 The goal of the 

regulation was to force firms to disclose private information on a timely basis that 

otherwise would have been withheld.  

This regulation operates through to the present day and is contained in the 

Australian Stock Exchange (ASX) listing rules and legislation. Under section 674 of the 

Corporations Act 2001 (Commonwealth) and the ASX Listing Rule 3.128, ASX-listed 

firms are required to disclose price-sensitive information on a timely basis unless the 

information is confidential and exempted. Therefore under the regime, firms disclose on a 

timely basis any information which might reasonably be expected to have a material 

effect on the price or value of the firm’s securities subject to the exceptions.29 A 

                                                 
26 Report of the Australian House of Representatives Standing Committee on Legal and Constitutional 
Affairs, ‘Corporate Practices and the Rights of Shareholders’, 1991, AGPS, Canberra. 
27 Report of the Australian House of Representatives Standing Committee on Legal and Constitutional 
Affairs, ‘Corporate Practices and the Rights of Shareholders’, 1991 AGPS, Canberra. The regulators, 
ASIC and ASX, have power to charge companies and responsible individuals with civil and criminal 
offences.  
28 Section 674, Corporations Act 2001 (Commonwealth), and ASX Listing Rule 3.1. 
29 ASX Listing Rule 3.1 states that once a company is or becomes aware of any information concerning it 
that a reasonable person would expect to have a material effect on the price or value of that entity’s 
securities, the entity must immediately tell ASX that information.  
Continuous disclosure does not apply if each of the following conditions is met and remains satisfied:  

(i)  a reasonable person would not expect the information to be disclosed; and 
(ii)  the information is confidential; and 
(iii)  one or more of the following conditions apply: 

a) it would be a breach of law to disclose the information; 
b) the information is, or is part of, an incomplete proposal or negotiation; 
c) the information comprises matters of supposition or is insufficiently definite to warrant 

disclosure; 
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consequence of this is that when firms apply the principle-based CDR they must make a 

number of judgments. These first relate to whether information is price sensitive. The 

determination of when information should be disclosed is also subject to judgment. While 

this may be relatively straightforward with respect to a realised event, judging price 

sensitivity will in some instances involve a future event. Predicting future events is 

problematic.  

 

3. Theory development and hypothesis 

Underpinning continuous disclosure is the belief by regulators that information is 

necessary for the efficient operation of equity markets. Firm specific information should 

be provided on a timely basis and is expected to be fully reflected in share prices (Fama 

1970). The process of impounding value-relevant information into share price is 

commonly labeled price discovery (O’Hara 2003; Beekes and Brown 2006; Bushman 

Smith and Wittenberg-Moerman 2010). A market in which share prices fully reflect new 

information would be described as efficient (Fama 1970). In evaluating how the CDR 

regulation is operating and facilitating price discovery there are two issues to examine. 

First, is the issue of the timeliness of price discovery. Second there is the issue of the 

completeness of price discovery. 

 

Timeliness of price discovery 

The timeliness of price discovery refers to the speed with which stock price adjusts 

to price-sensitive information. This is explained in Figure 1 which contrasts two share 

price movements from $0 to $1.00 over a financial half year of 183 days. It is assumed 

that the release of the periodic financial report at the end of the period will minimise 

uncertainty regarding firm value and stock price will converge to fundamental value. 

Accordingly, price discovery will be  faster the earlier the share price approaches this end 

of period value.  Accordingly, Series 2 which approaches the end of period ‘fundamental 

value’ more quickly is considered to demonstrate more timely price discovery than Series 

1.   

                                                                                                                                                  
d) the information is generated for an internal management purpose of the company; or the 

information is a trade secret.  
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Figure 1. Timeliness of Price Discovery 

There is some empirical support that disclosure outside of periodic reports 

accelerates price discovery. In relation to the voluntary disclosure of private information, 

there is evidence that disclosure is associated with price revisions, and this likely 

accelerates price discovery (Healy Hutton and Palepu 1999; Helfin Subrahmanyam and 

Zhang 2003; Beekes and Brown 2006; Butler Kraft and Weiss 2007). However, a further 

issue is whether the effects of voluntary disclosure extend to continuous disclosures made 

under the CDR. This is reflected in the following hypothesis: 

H1: Firm disclosures made pursuant to the CDR are 

associated with  price discovery. 

 

Completeness of price discovery 

The second aspect of price discovery is the completeness of price discovery: the 

amount of new information in continuous disclosures absorbed by stock price prior to the 

release of a periodic report. In the accounting literature there has been an emphasis on 

earnings announcements as the primary source of firm-specific value-relevant 

information. This is reflected in comments that earnings announcements possess 

information content and are an important variable in firm valuation (Beaver 1968). 

However, the accounting and finance literature also identifies voluntary disclosures as 
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timelier than traditional periodic reports and earnings information, which are low 

frequency. The literature suggests that as a consequence of earnings announcements not 

being timely, they may not provide substantial new information because this reflected in 

share price prior to announcement (Ball and Brown 1968; Chambers and Penman 1984; 

Butler et al. 2007; Ball and Shivakumar 2008).  

The focus in this chapter is also on the relative importance of continuous 

disclosure as a source of information relative to the total information environment, 

financial reports and earnings announcements. Empirically, the amount of new price-

sensitive information in continuous disclosures is unknown. In this chapter it is expected 

that continuous disclosures provide new price-sensitive information to the market and 

pre-empt the information in earnings announcements and financial reports. This is 

reflected in the following hypotheses which consider the relative importance of 

continuous disclosure as a source of information:  

H2: Annual stock returns are more strongly associated with 

continuous disclosure returns than earnings 

announcement returns. 

The third hypothesis considers whether continuous disclosure pre-empts the information 

otherwise provided by periodic earnings announcements.  

H3: Firm disclosure returns made pursuant to the CDR are 

negatively associated with earnings announcement 

returns.  

 

Other determinants of price discovery 

While CDR has a potential effect on share price and the timeliness of price 

discovery (Brown and Hsu 2008), the impact of disclosure depends on the information 

environment of the firm. More specifically, the greater the level of private information 

surrounding the firm, the greater the potential impact of continuous disclosure. 

Accordingly, the impact of continuous disclosure depends on the information 

environment, the incentives for firms to disclose information generally, and the incentive 

for investors to obtain private information separately from continuous disclosure.  
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The information environment of the firm will be a major determinant of the extent 

that new information adjusts stock price, and the need for continuous disclosure. The 

information environment of the firm is influenced by a number of factors including the 

firm’s investment opportunities.  For example, firms with assets-in-place are less likely to 

suffer agency costs and information asymmetry than firms with high intangible assets 

(Smith and Watts 1992; Butler et al. 2007).  

Firms also have different opportunities and incentives to make voluntary 

disclosures independent of CDR. There is evidence that disclosure is positively 

associated with size and firm performance (Lang and Lundholm 1993; Kasznik and Lev 

1995; Leuz and Verrecchia 2000). Large firms have greater opportunity to make 

disclosures and are subject to greater scrutiny. The timeliness of price discovery is also 

associated with the nature of the information disclosed. Prior studies indicate that good 

and bad news are impounded into share price with asymmetric timing, although studies 

differ on the asymmetry. For example, firms delay disclosure of bad news relative to 

good news (Kothari Shu and Wysocki 2008).   

The firm’s information environment is also impacted by the incentive for 

investors to obtain private information. Institutional shareholders and analysts have 

greater incentives to discover private information (Brown and Hsu 2008). Further, the 

higher the levels of institutional shareholding, the more likely managers will be under 

scrutiny and disclose information. Large shareholders also have superior access to 

information about the firm (Bhushan 1989), which becomes impounded into share price. 

A richer information environment for investors and timelier price discovery are 

associated with analyst following (Brown et al. 1999).  

Finally, the level of share price can provide a signal to investors (Diamond and 

Verrecchia 1991). Disclosure leads to both trading volume and price discovery. Firm 

disclosure of information makes investors’ beliefs of firm value more homogeneous, and 

this leads to increasing trading volume in a firm’s stock. Accordingly, trading volume is 

relevant to describing the firms’ information environment (Hasbrouck 1991). Trading 

volume also potentially affects price discovery.  
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4. Research Design and Sample 

The timeliness of price discovery 

The first hypothesis predicts a negative association between the disclosure 

variable and the timeliness of price discovery metric, and is tested with the following 

model using OLS regression. The model includes disclosures (Mkt Sensitive), and 

controls for the other determinants of the price discovery process.  
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Timeliness:    = Timeliness of Price Discovery 
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 Mkt_Sensitive (daily) = The cumulative sum of price-sensitive firm 

disclosures divided by the total price-

sensitive firm disclosures for the firm 

financial period between financial report 

releases. 

 Mkt_Sensitive: (half year) = The number of price-sensitive firm 

disclosures for the firm financial period 

between financial report releases divided by 

the number of trading days in the period. 

Mkt_Sensitive: ( probit ) = A binary variable  with  the value ‘1’ 

being a price-sensitive firm i disclosure on 

day t and‘0’ as no disclosure on day t;  

 

The other variables influencing the timeliness of price discovery and controlled for in the 

model are defined as follows: 

 

Log(Volume):   Trading Volume  = the natural logarithm of daily t share 

volume traded. 
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Log(Size):   Firm size = the natural logarithm of the market value of 

outstanding equity computed as ordinary 

shares on issue at time t multiplied by stock 

price at day t. 

MBV:  Market to Book 

Value   

= market value of firm divided by book value 

of firm equity at day t. 

Top20Shareholder: Ownership   = percentage of top 20 ordinary shareholdings 

divided by issued ordinary shares for year 

x. 

Good_ News    the market-adjusted daily t share return 

greater than zero where the market return is 

the daily rate of return on the ASX All 

Ordinaries Index.  

Bad_News    the market-adjusted daily t share return 

greater than zero where the market return is 

the daily rate of return on the ASX All 

Ordinaries Index.  

Follow: Analyst 

Following 

= Monthly m number analyst 

recommendations for the stock in the 

I/B/E/S survey of analysts' 

recommendations. 

Period Return:  =  the buy and hold share return for the 

financial period h between financial report 

releases. 

 μ  = normally distributed disturbance 

 

 

The completeness of price discovery 

The second hypothesis which predicts a positive association between financial-

year returns, continuous disclosure event returns, and earnings announcement window 

returns is tested with the following model.    
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Where: 

Rx (Financial year)  = Financial year buy-and-hold returns 

computed from daily returns 

Rtj (Continuous_disclosure) = Continuous disclosure window return 

defined as day -1 to day +1, relative to the 

disclosure date, day 0, excluding earnings 

announcements.  

Rh (1st Earnings) = First half year earnings announcement 

window return defined as day -1 to day +1, 

relative to the financial report release date, 

day 0. 

Rh (2nd Earnings) = Second half year earnings announcement 

window return defined as day -1 to day +1, 

relative to the financial report release date, 

day 0. 

 

The new price-sensitive information in continuous disclosures and earnings 

announcements is measured using the R2 value obtained from the regression of financial-

year returns on their continuous disclosure and financial report window returns. The 

study calculates compounded returns from price-sensitive disclosure windows, and 

returns from the two financial report release event windows during the financial year. The 

regression adjusted R2 also measures the proportion of annual return variability 

associated with the price-sensitive disclosure event windows and financial report release 

event windows.  

The third hypothesis which predicts a negative association between earnings 

announcement event returns and continuous disclosure event returns is tested with the 

following two models. Firm return is added as a control because performance is 

associated with disclosure, and total financial year return is expected to influence the 

returns of earnings announcement events and continuous disclosures during the financial 

year.    
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Where: 

Rx (Annual Earnings) = The compounded first half year and 

second half year earnings announcement 

event returns defined as day -1 to day +1, 

relative to the financial report release 

date, day 0. 

Rh (2nd Earnings) = Second half year earnings announcement 

window return defined as day -1 to day 

+1, relative to the financial report release 

date, day 0. 

Rtj (Continuous_disclosure) = Continuous disclosure window return 

defined as day -1 to day +1, relative to the 

disclosure date, day 0, excluding earnings 

announcements.  

Rx (Financial year)  = Financial year buy-and-hold return 

computed from daily returns. 

 

Timeliness of Price Discovery Variables 

Price discovery is the speed with which value relevant information is reflected in 

share price over the financial reporting period. Share price movements leading up to the 

release of the periodic financial report anticipate a large proportion of the value-relevant 

information to be disclosed in the report (Ball and Brown 1968). The assumption 

underlying price discovery in this chapter is that share price impounds more information 

with the approach of the financial report date, and continuous disclosure may accelerate 

the impounding of price-sensitive information to be reported. In addition, intraperiod 
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earnings information is also impounded into price over a given financial period (Butler et 

al 2007).   This price discovery idea is distinct from semi-strong form of market 

efficiency: that prices reflect all publicly available information at a point in time. The 

difference between market efficiency and price discovery is the time horizon, a point in 

time for market efficiency versus a financial period for price discovery. To examine the 

process of price discovery, share price movements are analysed for approximately six 

months between the release of the half yearly report (HYR) and the preliminary financial 

statement (PFS) reports.  

The timeliness of price discovery is measured using a stock price convergence 

metric, following Beekes and Brown (2006). The timeliness of price discovery is 

measured daily and half yearly over approximately 183 days between financial report 

release dates plus 2 days (t=2) to allow price to settle. Financial report release dates vary 

each year and the exact number of days in the timeliness measure period varies by a few 

days. The measure is anchored around t= 0 the financial report release date. Initially, 

timeliness during the first reporting period in the data sample equals the absolute 

difference between the log of price at the end of day t (beginning on day t = -181 prior to 

the  financial report release date) and the log of price at the end of day 2, the financial 

report release date  plus 2 days. Hence,  

 

 

 

      t = -181             t = 0    t=2  

       

NPPT
t

tt /lnln
2

181
2∑

−=

−=      (5)30 

Where:  

Tt = Timeliness of Price Discovery at day t, where day t is a financial period date. 

Pt = Price at day t. 

P2 = Price at day t= 2. 

                                                 
30 This formula represents the sum of natural log price differences; one for each day using daily data, and 
one for each financial period using half yearly data.  

Announcement Date   
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N = number of trading days for which data are available between financial report 

announcements.  

 

Price discovery is more timely, the lower the value of T, the timeliness measure. A 

negative association is expected between this measure of timeliness and disclosure. T 

measures the degree with which share price anticipates price-sensitive information to be 

disclosed for the financial period and the efficiency of price discovery. This timeliness 

metric looks at pricing outcomes and adjusts for reporting lags. The reporting lag, the 

time between the end of the financial reporting year and the reporting date, varies over 

time and is incorporated into the timeliness metric by using the firm’s financial reporting 

release dates.   

 

Completeness of price discovery variables  

Financial year buy-and-hold returns are computed from daily returns.31 

Continuous disclosure window returns are buy and hold returns over days -1 to +1, 

relative to the disclosure date, day 0. Similarly, earnings announcement window returns 

are buy and hold returns over day -1 to day +1, relative to the financial report release 

date, day 0. Returns are calculated arithmetically, and also transformed using the natural 

logarithm of returns. 

To infer the information content of continuous disclosures and earnings 

announcements, the study compares the adjusted R2 value from regression (2) against a 

benchmark that reflects normal price volatility, the null hypothesis. Normally, stock price 

volatility is expected in a 3 day return window during the average year of 252 trading 

days (Ball and Shivakumar 2008).  

The benchmark comparison calculates an abnormal R2 value being the difference 

between the regression adjusted R2 value from regression (2) and its expected value under 

a null hypothesis. The null hypothesis is that daily returns, including continuous 

disclosure and earnings announcement returns, are independent and identically 

distributed (i.i.d.) across time. In an average year with 252 trading days, the two 3-day 

                                                 
31 Beginning with Ritter (1991), the most popular estimator of long term abnormal performance is the mean 
buy and hold abnormal return, BHAR (Kothari and Warner 1997; Mitchell and Stafford 2000). BHAR also 
follows Ball and Shivakumar (2008).  
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earnings announcement windows would contain approximately 2.4% (6/252) of the total 

annual information and annual return variability. Further, in an average year, the mean 

number of price-sensitive disclosures 7.4 would contain approximately 8.8% (22/252) of 

the total annual information and annual return variability, allowing for overlapping 3-day 

event windows. The expected value of the adjusted R2 under the null hypothesis is 11.2%.  

 

Information Disclosure Proxy   

The timeliness of price discovery analysis measures disclosure in two ways 

according to the frequency of data, daily or half yearly. The half year timeliness analysis 

measures disclosure as the total number of price-sensitive disclosures for the financial 

period divided by the number of trading days. The daily timeliness analysis measures 

disclosure as the cumulative sum of price-sensitive disclosures to that day of the financial 

period divided by the total number of price-sensitive disclosures for the financial period. 

This ratio extends Beekes and Brown (2006), where disclosure is measured by the 

number of price-sensitive disclosures. This study measures the proportion of disclosures 

to date, and also attempts to allow for the different timing of firm disclosures during the 

financial period.   

The ASX disclosures fall into 3 general categories: price-sensitive announcements 

as noted by the ASX, other procedural announcements prescribed by companies and 

securities law, and general company announcements including public relations 

information. In the 2005/2006 financial year approximately 23% of company 

announcements were nominated by the firm as "price-sensitive".32 

 

Sample 

The sample includes companies listed on the Australian Stock Exchange (ASX) 

between 1996 and 2006 with at least one year’s price, returns and financial report data. In 

the timeliness analysis, the full sample and a subsample of the largest 500 companies by 

size on the Australian Stock Exchange (ASX) are examined to reduce observations with 

                                                 
32 Australian Stock Exchange, ‘Monitoring and Enforcement outcomes’, 
www.asx.com.au/supervision/enforcement_outcomes/enforcement_outcomes.htm, undated. 



 126 

zero trading days and zero price movement. The completeness of price discovery analysis 

examines all companies in the sample.  

Company disclosures under the continuous disclosure regime are obtained from 

the Securities Industry Research Centre of Asia-Pacific (SIRCA). SIRCA’s Signal G 

database records disclosures under 3 categories: price-sensitive announcements as noted 

by the ASX, other announcements including financial reports prescribed by law, and 

voluntary company announcements. The signal G Database for the sample includes the 

time, details, and content of disclosures for the period 1996 to 30 June 2006. To enable 

tests of the hypotheses, this study specifically examines the number of price-sensitive 

disclosures and earnings announcement dates in the Signal G database.  

Daily trading volume data, prices and returns are obtained from SIRCA. Market 

returns on the ASX All Ordinaries Accumulation Index are obtained from the Aspect 

Huntleys database. The timeliness analysis tests prices and returns over the period from 

the release of the last financial report to 2 days after the current financial report to allow 

the share price to settle. In the completeness of price discovery analysis, the sample is 

further determined by the availability of earnings announcement dates, and continuous 

disclosures for the financial period. Financial accounting data is obtained from the 

FinAnalysis Aspect Huntley database. Analyst following is obtained from the I/B/E/S 

survey of analyst recommendations.  

 

Descriptive statistics 

Table 1, Panels A and B report descriptive statistics for the variables used in 

estimating model (1).  Panel A presents daily data estimates of the model, while Panel B 

presents half yearly data estimates of the model.  

The Panel A sample is reduced to the largest 500 ASX firms by market 

capitalization over the period 1996 to 2006. Size and trading volume variables take the 

natural logarithm of market capitalization and trading volume respectively. The data for 

MBV, Top20shareholder are deleted at the 1% and 99% percentiles because of outliers. 

Outliers in the data for variables Bad News, Good News, Period Return and Market 

Sensitive are deleted at the 99% percentile. The deletion of disclosure, news and return 

outliers is due to two effects of firm size. Large firms such as BHP have more 
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disclosures. In contrast, small firms are likely to experience higher daily and periodic 

returns reflected in good and bad news observations.  

The Table 1 Panel B sample includes all ASX firms over the period 1996 to 2006. 

Size and trading volume variables take the natural logarithm of market capitalization and 

trading volume respectively. Outliers are deleted for the following variables: 

Top20shareholder, MBV, outliers deleted at 1% and 99%; Good News, Positive Return 

outliers deleted at 99% percentile; Bad News outliers deleted at 1% percentile. The 

differences between Panel A and Panel B are largely a result of the larger size of top 500 

firms: smaller firms have less disclosures, and larger daily returns in Good and Bad 

News. The timeliness statistics are surprisingly similar noting the differences in 

observation numbers.  

Table 1 Panel C reports descriptive statistics for the completeness of price 

discovery models (2), (3) and (4) calculated in arithmetic and logarithmic terms. Data 

outliers for financial year returns are deleted at 1% and 99% percentiles. The median 

number of disclosure days and disclosures are 5 and 8 per financial year respectively. The 

second earnings returns are closer in value to the annual earnings returns than the first 

earnings returns.  

Table 2 Panel A reports the correlations among the timeliness model variables 

using daily data for the sample period of 1996 to 2006. Unexpectedly, this measure of 

timeliness is positively correlated with market sensitive disclosure. As expected, 

timeliness is negatively correlated with size, trading volume and analyst following. 

Further, ownership concentration is positively correlated with timeliness. Finally, as 

expected timeliness is strongly correlated with the period return. The correlation between 

log(Volume) and market sensitive disclosures is consistent with disclosures having new 

information. Table 2 Panel B reports the correlations among the timeliness model 

variables using half yearly data for the sample period of 1996 to 2006. Again, the 

timeliness of price discovery is positively correlated with market sensitive disclosure. As 

expected, timeliness is negatively correlated with bad news and poor performance.  

Table 2 Panel C and Panel D report the correlations among the completeness of 

price discovery models (2) (3) and (4) for the sample period of 1996 to 2006 using 

arithmetic and logarithmic terms. The financial year returns are positively correlated with 
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earnings announcement and continuous disclosure returns. Half-year and full-year 

earnings return windows are negatively correlated with the number of disclosures and 

disclosure days. This is consistent with firms disclosing bad news as intended by the 

continuous disclosure regime.  

 

5. Results 

Disclosure and price discovery 

Table 3 Panel A reports the results from estimating model (1) which considers the 

timeliness of price discovery using daily data, timeliness, and the capital market and 

accounting variables as control variables (H1). The coefficient market sensitive disclosure 

(α1=0003 t=2.47) is positive and significant, which is unexpected because this measure of 

timeliness is based on price differences which reflect untimely price discovery. However, 

this disclosure coefficient becomes negative and significant (α1=0.019, t=-20.23) when 

the firm’s return for the financial period is added as a control variable. The coefficient on 

size (α3=-0.038, t=-124.74) is negative and significant as predicted. This is consistent 

with large firms having richer information environments and their share prices absorbing 

information faster. The co-efficient on Period Return (α9=0.0.144, t=157.02) is positive, 

and the co-efficient on the interaction variable (period return high and market sensitive 

disclosure) is negative (α1=-0.0234, t=-71.94) as expected. This is consistent with high 

return firms having slower price discovery until disclosure occurs when price discovery 

accelerates. Table 6 in Appendix 1 reports the estimated parameters for the timeliness 

equation using the market sensitive disclosure calculated in logarithmic terms. The results 

are all consistent with those in Table 3 Panel A.  

Table 3 Panel B reports the estimated parameters for the timeliness Equation (1) 

using half-yearly data, with capital market and accounting variables as control variables. 

The co-efficient on the market sensitive disclosure (α1=0.186, t=3.170) is again positive 

and significant. The co-efficient on the interaction variable between market sensitive and 

negative performance (α10=-1.365, t=-4.750) is negative as expected. There is faster price 

discovery for high return and poor performing firms. This is consistent with poor 

performing firms accelerating price discovery with the release of bad news.  
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Completeness of price discovery 

Table 4 reports the results of estimating model (2) which considers the relation 

between annual stock returns and continuous disclosure returns and annual announcement 

returns (H2). The estimated co-efficient on the earnings returns and continuous disclosure  

returns variables are all positive and significant as expected. The co-efficient on the 

continuous disclosure return (α1=0.331, t=19.64) is smaller than the co-efficient on the 

earnings announcement returns (α2=0.757, t=14.41) while the t-statistic is larger on the 

continuous disclosure return variables. The results suggest that earnings announcement 

returns are more strongly associated with financial year returns than continuous 

disclosure returns, rejecting Hypothesis 2.  

To assess the new information in continuous disclosures and earnings 

announcements, we examine the abnormal adjusted R2 values. The results are stronger 

when the returns are calculated in logarithmic terms. The adjusted R-squared 22.7% of 

the model using logarithmic terms is larger than the expected value 11.2% of the adjusted 

R-squared under the null hypothesis that returns are independent and identically 

distributed (i.i.d.) over the financial year. The abnormal adjusted R-squared is 11.5% for 

logarithmic returns. This result is evidence that earnings announcements and continuous 

disclosures combined contain new information content, while earnings announcements 

contain more information content than continuous disclosures.  

Table 5 reports the results of estimating model (3) which considers the impact of 

continuous disclosure returns on announcement returns (H3).  The co-efficient on the 

continuous disclosure return is positive and significant when the variables are calculated 

in arithmetic terms (α1=0.019, t=4.440), and when the variables are calculated 

logarithmically (α1=0.0425, t=7.20). The results of estimating model (4) are similar  

when the dependent variable is the second half year earnings return, which isolates the 

annual financial year result for most ASX firms. The co-efficient on the continuous 

disclosure return is positive and significant when the variables are calculated in 

arithmetic terms (α1=0.012, t=3.580). 

Model (4) was also tested with first earnings return as the dependent variable. . The 

results (unreported) show the parameters on the continuous disclosure return are positive 

and significant when the variables are calculated arithmetically and logarithmically. 
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These results do not support Hypothesis 3. Continuous disclosure returns are positively 

associated with annual earnings returns: the higher the disclosure returns during the 

financial period, then the higher the share price reaction to the financial report. This is 

consistent with firms that have more continuous disclosure information during the 

financial period, also disclosing more price sensitive information in financial reports.  

 

Sensitivity 

Firm disclosure is self-selected and potentially produces non-random disclosure 

samples (Dye 2001). Ignoring non-random data samples in the usual OLS estimation of 

regression coefficients produces biased regression estimates (Heckman 1978, Maddala 

1991). In a two stage equation, the determinants of firm disclosure are first regressed 

against disclosure to adjust the regression estimates in the second stage.  The research 

design of the Heckman Two stage equations is detailed in Appendix 2. Specifically in the 

current context, disclosure and price discovery are modeled separately in two regression 

equations. Coefficient estimates from the disclosure regression equation are used in the 

price discovery regression.  

Table 9 Panel B reports the estimated parameters for the Heckman stage two  

equation (7) modeling the timeliness of price discovery.  The parameter on market 

sensitive disclosure is negative and significant. Firms disclosing more information have 

faster price discovery when controlling for the firm’s disclosure strategies.  The 

parameter on the disclosure-return interaction variable is uniformly negative in all period 

return quintiles. This is consistent with disclosure having a greater effect on timeliness 

for high return firms. 

 

6. Conclusion 

This chapter evaluates the operation of the continuous disclosure regime in 

Australia that requires firms to disclose price-sensitive information to the market on a 

timely basis. The emphasis in this chapter is on whether information is provided on a 

timely basis and how this is reflected in share prices.  

The chapter provides evidence that the CDR is operating broadly as intended by the 

regulator. The results support disclosure accelerating price discovery with the release of 
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firm-specific private information. Further, there are circumstances where the regulation 

appears most effective.  Specifically, this chapter shows continuous disclosure is 

associated with timelier price discovery for loss firms, high return firms, and when 

adjusting for the firm’s disclosure practices. In these circumstances, continuous 

disclosure accelerates price convergence toward end of financial period price and 

maximizes price discovery. There is also evidence that price discovery is associated with 

economic characteristics of the firm and influenced asymmetrically by good and bad 

news.  

The study finds that aggregate continuous disclosure returns are positively 

associated with earnings announcement returns. The study provides evidence that firms 

with higher continuous disclosures provide additional new information in forthcoming 

financial reports, and continuous disclosures are used to inform the market as intended by 

the regulator.  

Consistent with the intentions of the regulation, we find that disclosure is associated 

with a number of firm and economic characteristics including mining, resource and 

energy industries that suffer from large information asymmetries among investors. The 

implication of these results for investors is that continuous disclosure improves the 

information environment, but the firm-specific impact of disclosure on share price is still 

a function of the economics of the firm and the nature of the news.  

One of the original motivations of continuous disclosure regulation was to inform 

investors about large loss firms prior to the release of financial reports.33  Overall, the 

results are consistent with the hypotheses and show that poorly performing Australian 

firms disclose bad news to improve price discovery under continuous disclosure. 

 

                                                 
33 Report of the Australian House of Representatives Standing Committee on Legal and Constitutional 
Affairs, ‘Corporate Practices and the Rights of Shareholders’, 1991, AGPS, Canberra. 
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Table 1 Panel A  Descriptive Statistics Daily Timeliness of Price Discovery Analysis 
 Daily pooled sample for the period 1996–2006, n=655,233 observations 

  Mean Median Std Dev Minimum Maximum Skewness Kurtosis 
Timeliness 0.207 0.133 0.252 0.000 3.872 3.793 20.181 
Mkt_Sensitive 0.427 0.435 0.352 0.000 1.000 0.173 -1.318 
Log(Mkt_Sensitive) 0.573 0.671 0.360 0.000 1.000 -0.565 -1.121 
Log(Volume) 11.072 11.902 3.706 0.000 19.108 -1.802 3.140 
Size 2,296m 415m 7,717m 152,000 140,019m 7.684 77.262 
Log(Size) 19.821 19.848 1.884 11.932 25.981 -0.105 0.298 
MBV 2.719 1.729 3.319 -0.471 31.824 3.994 20.745 
Top20shareholder 65.282 67.000 19.270 7.000 97.300 -0.562 -0.081 
Good_News 0.007 0.000 0.012 0.000 0.082 2.705 8.642 
Bad_News 0.007 0.000 0.011 0.000 0.074 2.508 7.314 
Follow 2.948 0.000 4.126 0.000 19.000 1.169 0.067 
Period_Return 0.044 -0.004 0.433 -0.778 2.995 1.967 7.520 

Timeliness is the timeliness of Price Discovery  

NPPT
t

tt /lnln
2

181
2∑

−=

−=
 

 Mkt_Sensitive is the cumulative sum of price-sensitive firm disclosures divided by the total price-sensitive firm disclosures for the firm financial period between financial report releases; 
Log(Mkt Sensitive) is the natural logarithm of the  cumulative sum of  price-sensitive firm disclosures divided by the natural logarithm of  total price-sensitive firm disclosures for  the financial period; 
Log( Volume)  is the natural logarithm of daily t share volume traded; Size is the market value of outstanding equity computed as ordinary shares on issue at time t multiplied by stock price at day t;  
Log(Size) is the natural logarithm of size; MBV is the market value of firm divided by book value of firm equity at day t; Top20Shareholder is percentage of top 20 ordinary shareholdings divided by 
issued ordinary shares for year x; Good_ News is the market-adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Bad_News  
is the market-adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Follow is the monthly m number analyst 
recommendations for the stock in the I/B/E/S survey of analysts' recommendations; Period Return is the  buy and hold share return for the financial period h between financial report releases. 
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Table 1 Panel B Descriptive Statistics Half Year Timeliness of Price Discovery Analysis 
 Half year pooled sample for the period 1996–2006, n=8,867 observations 
 
  Mean Median Std Dev Minimum Maximum Skewness Kurtosis 
Timeliness 0.180 0.129 0.183 0.000 3.402 4.034 35.367 
Mkt_Sensitive 0.029 0.020 0.037 0.000 0.629 5.729 52.050 
Log(Volume) 15.500 15.727 2.400 0.000 21.899 -1.008 3.481 
Size 971.1E+6 51.3E+6 5.3E+9 7.7E+3 123.0E+9 11.7E+0 174.3E+0 
Log(Size) 17.984 17.752 2.166 8.952 25.535 0.471 0.023 
MBV 2.120 1.417 2.329 -1.279 19.353 3.250 13.860 
Top20shareholder 67.338 69.500 18.388 13.580 98.950 -0.504 -0.406 
Good_News 0.059 0.000 0.133 0.000 0.890 3.005 10.034 
Bad_News -0.187 -0.090 0.232 -0.991 0.000 -1.299 0.891 
Follow 1.063 0.000 2.648 0.000 18.000 2.896 7.966 
Period_Return -0.007 -0.021 0.339 -0.982 2.000 0.865 2.669 
Positive_Return 0.109 0.000 0.220 0.000 2.000 3.148 12.442 
Negative_Return -0.126 -0.021 0.182 -0.982 0.000 -1.635 2.197 

Timeliness is the timeliness of Price Discovery  

NPPT
t

tt /lnln
2

181
2∑

−=

−=
 

Mkt_Sensitive is the cumulative sum of price-sensitive firm disclosures divided by the total price-sensitive firm disclosures for the firm financial period between financial report releases; 
Log( Volume)  is the natural logarithm of daily t share volume traded; Size is the market value of outstanding equity computed as ordinary shares on issue at time t multiplied by stock price at day t;  
Log(Size) is the natural logarithm of size; MBV is the market value of firm divided by book value of firm equity at day t; Top20Shareholder is percentage of top 20 ordinary shareholdings divided by 
issued ordinary shares for year x; Good_ News is the market-adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Bad_News  
is the market-adjusted daily t share return less than or equal to zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Follow is the monthly m number analyst 
recommendations for the stock in the I/B/E/S survey of analysts' recommendations; Period Return is the  buy and hold share return for the financial period h between financial report releases. 
Positive Return is Period Return greater than zero; Negative Return is the Period Return equal to or less than 0. 
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Table 1 Panel C Descriptive Statistics New Continuous Disclosure Information Analysis 
 Annual pooled sample for the period 1996–2006, n= 5,120 observations. 
 

  Mean Median Std Dev Minimum Maximum Skewness Kurtosis 
Financial_Year_Return -0.089 -0.106 0.524 -1.489 2.287 0.809 1.728 

First_earnings_return -1.16E-04 0 0.086 -0.978 1.219 0.915 32.052 
Second_earnings_return 0.004 0 0.102 -1.467 2.75 5.326 181.829 
Annual_earnings_return 0.004 0 0.131 -1.467 2.75 1.805 52.026 
Continuous discl_return 0.092 0.017 0.41 -9.555 5.169 0.934 86.665 
log(Financial_Year_Return) -0.293 -0.105 0.794 -6.835 1.190 -2.124 8.147 
log(First_earnings_return) -0.004 0.000 0.105 -3.815 0.797 -11.674 375.684 
log(Second_earnings_return) -0.001 0.000 0.113 -3.954 1.322 -11.697 363.036 
log(Annual_earnings_return) -0.005 0.000 0.156 -3.954 1.322 -8.301 180.132 
log(Continuous discl_return) 0.044 0.018 0.335 -5.609 1.820 -3.246 44.525 
Disclosure_days 7.438 5.000 9.448 0.000 138.000 4.725 36.856 

Annual_disclosures 10.426 8.000 11.725 0.000 199.000 5.603 51.900 
 
Financial_Year_Return is the firm financial year buy and hold return computed from daily returns excluding continuous disclosure window returns; First earnings return is the compounded return on 
the three day window day -1 to day +1 where day 0 is first half year financial report release date; Second earnings return is the compounded return on the three day window day -1 to day +1 where day 0 
is second half year financial report release date; Annual earnings return is the compounded return on the first and second earnings return; Continuous disclosure return is the compound of the 
continuous disclosure event returns from day -1 to day +1 where day 0 are the continuous disclosure dates, for the firm financial year excluding earnings announcements; Log (Financial_Year_Return) 
is the natural logarithm of Financial Year Return;  
Log (First_earnings_return) is the natural logarithm of First earnings return; Log (Second_earnings_return) is the natural logarithm of Second earnings return; Log (Annual_earnings_return) is the 
natural logarithm of Annual earnings return ; Log (Continuous discl_return) is the natural logarithm of Continuous disclosure return; Disclosure_days  is the number of continuous disclosure days 
during the firm financial year; Annual disclosures is the number of continuous disclosures in the firm financial year. 
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Table 2 Panel A Correlations for the Daily Timeliness of Price Discovery Analysis  
Daily pooled sample for the period 1996–2006, n  = 655,233 observations. 

Pearson Correlations  
 

  A B C D E F G H I J K 

A. Timeliness 1 -0.001 -0.048 -0.264 0.068 0.060 0.096 0.092 -0.123 0.553 -0.441 
B. Mkt_Sensitive  0.007 1 0.098 0.043 0.027 -0.048 0.012 0.003 0.019 -0.004 -0.019 
C. Log(Volume) -0.030 0.100 1 0.450 0.016 -0.240 0.045 -0.011 0.258 -0.012 0.012 
D. Log( Size) -0.262 0.046 0.504 1 0.099 -0.051 -0.120 -0.143 0.371 -0.141 0.173 
E. MBV -0.011 0.041 0.078 0.275 1 0.073 0.022 0.003 0.008 0.108 0.026 
F. Top20shareholder 0.088 -0.057 -0.260 -0.067 0.014 1 0.030 0.034 -0.086 0.060 -0.064 
G. Good_News 0.038 0.004 0.030 -0.033 0.012 0.008 1 -0.330 -0.060 0.090 -0.026 
H. Bad_News 0.041 0.002 -0.014 -0.065 -0.028 0.020 -0.857 1 -0.067 0.007 -0.133 
I. Follow -0.088 0.017 0.187 0.303 0.116 -0.085 -0.014 -0.027 1 -0.084 0.048 
J. Positive_Return 0.344 -0.007 0.006 -0.013 0.127 -0.006 0.051 -0.057 -0.008 1 0.330 
K. Negative_Return -0.117 -0.020 0.009 0.109 0.125 -0.058 0.034 -0.082 0.026 0.837 1 

Spearman Correlations 
Timeliness is the timeliness of Price Discovery  
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Mkt_Sensitive is the cumulative sum of price-sensitive firm disclosures divided by the total price-sensitive firm disclosures for the firm financial period between financial report releases; 
Log( Volume)  is the natural logarithm of daily t share volume traded; Log(Size) is the natural logarithm of the market value of outstanding equity computed as ordinary shares on issue at time t 
multiplied by stock price at day t; MBV is the market value of firm divided by book value of firm equity at day t; Top20Shareholder is percentage of top 20 ordinary shareholdings divided by issued 
ordinary shares for year x; Good_ News is the market-adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Bad_News  
is the market-adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Follow is the monthly m number analyst 
recommendations for the stock in the I/B/E/S survey of analysts' recommendations; Positive Return is the  buy and hold share return for the financial period h between financial report releases greater 
than zero; Negative Return is the  buy and hold share return for the financial period h between financial report releases equal to or less than 0. 
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Table 2 Panel B Correlations for the Half Year Timeliness of Price Discovery Analysis  
Half year pooled sample for 1996–2006, n = 8,867 observations. 

  A B C D E F G H I J K 

A. Timeliness 1 0.019 0.135 -0.265 0.012 -0.013 0.156 -0.459 -0.118 0.200 -0.594 
B. Mkt_Sensitive  0.151 1 0.253 0.274 0.048 -0.127 0.060 0.020 0.160 0.034 0.035 
C. Log(Volume) 0.169 0.444 1 0.506 0.132 -0.368 0.071 -0.029 0.303 0.090 -0.052 
D. Log(Size) -0.307 0.217 0.486 1 0.213 -0.078 0.106 0.426 0.518 0.047 0.327 
E. MBV -0.024 0.137 0.211 0.375 1 -0.025 0.159 0.116 0.087 0.165 0.136 
F. Top20shareholder -0.022 -0.196 -0.382 -0.068 -0.098 1 0.002 0.000 -0.082 0.011 0.031 
G. Good_News 0.055 0.090 0.065 0.238 0.206 -0.001 1 0.360 0.030 0.766 0.309 
H. Bad_News -0.319 -0.091 0.007 0.407 0.233 -0.001 0.758 1 0.144 0.337 0.816 
I. Analyst_Follow -0.106 0.128 0.276 0.490 0.180 -0.064 0.111 0.120 1 -0.019 0.102 
J. Positive_Return 0.075 0.054 0.085 0.204 0.226 0.010 0.707 0.651 0.052 1 0.360 
K. Negative_Return -0.314 0.002 -0.004 0.304 0.240 0.034 0.612 0.779 0.079 0.829 1 

Timeliness is the timeliness of Price Discovery  
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Mkt_Sensitive is the cumulative sum of price-sensitive firm disclosures divided by the total price-sensitive firm disclosures for the firm financial period between financial report releases; 
Log( Volume)  is the natural logarithm of daily t share volume traded; Log(Size) is the natural logarithm of the market value of outstanding equity computed as ordinary shares on issue at time t 
multiplied by stock price at day t; MBV is the market value of firm divided by book value of firm equity at day t; Top20Shareholder is percentage of top 20 ordinary shareholdings divided by issued 
ordinary shares for year x; Good_ News is the market-adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Bad_News  
is the market-adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Follow is the monthly m number analyst 
recommendations for the stock in the I/B/E/S survey of analysts' recommendations; Positive Return is the  buy and hold share return for the financial period h between financial report releases greater 
than zero; Negative Return is the  buy and hold share return for the financial period h between financial report releases equal to or less than 0. 
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Table 2 Panel C Correlations for the New Continuous Disclosure Information 
Analysis, arithmetic terms. 
Annual pooled sample for the period 1996–2006, n = 5,120 observations. 

Pearson Correlations  
  A.  B.  C. D. E. F. 

A. Financial_year_Return 1 0.154 0.128 0.202 -0.088 0.009 

B. First_earnings_return 0.195 1 -0.003 0.647 0.012 -0.020 

C. Second_earnings_return 0.206 0.057 1 0.750 0.038 -0.020 

D. Annual earnings return 0.268 0.691 0.664 1 0.043 -0.029 

E. Continuous_discl_return -0.025 0.030 0.042 0.061 1 0.084 

F. Disclosure_days -0.050 -0.064 -0.059 -0.068 0.174 1 

Spearman Correlations 
Financial_Year_Return is the firm financial year buy and hold return computed from daily returns excluding continuous disclosure 
window returns; First earnings return is the compounded return on the three day window day -1 to day +1 where day 0 is first half 
year financial report release date; Second earnings return is the compounded return on the three day window day -1 to day +1 where 
day 0 is second half year financial report release date; Annual earnings return is the compounded return on the first and second 
earnings return; Continuous disclosure return is the compound of the continuous disclosure event returns from day -1 to day +1 where 
day 0 are the continuous disclosure dates, for the firm financial year excluding earnings announcements;  
Disclosure_days is the number of continuous disclosure days during the firm financial year. 
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Table 2 Panel D Correlations for the New Continuous Disclosure Information 
Analysis, logarithmic terms.  
Annual pooled sample for 1996–2006, n = 5,051 observations. 

Pearson Correlations  
  A. B. C. D. E. F G. 

A. Log(Financial_year_Return) 1 0.181 0.232 0.292 -0.024 0.020 0.032 

B. Log(First_earnings_return) 0.201 1 0.009 0.681 0.061 -0.010 -0.006 

C. Log(Second_earnings_return) 0.210 0.058 1 0.736 0.039 -0.010 -0.005 

D. Log(Annual earnings return) 0.275 0.692 0.664 1 0.074 -0.014 -0.008 

E. Log(Continuous_discl_return) -0.031 0.029 0.043 0.062 1 0.033 0.029 

F. Disclosure_days -0.058 -0.064 -0.059 -0.068 0.175 1 0.987 

G. Annual disclosures -0.039 -0.060 -0.049 -0.060 0.174 0.986 1 

Spearman Correlations 
Log (Financial_Year_Return) is the natural logarithm of Financial Year Return excluding continuous disclosure window returns; Log 
(First_earnings_return) is the natural logarithm of First earnings return; Log (Second_earnings_return) is the natural logarithm of 
Second earnings return; Log (Annual_earnings_return) is the natural logarithm of Annual earnings return ; Log (Continuous 
discl_return) is the natural logarithm of Continuous disclosure return; Disclosure_days  is the number of continuous disclosure days 
during the firm financial year; Annual disclosures is the number of continuous disclosures in the firm financial year; Annual 
disclosures is the number of continuous disclosures in the firm financial year. 
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Table 3 Panel A  
Daily Association between Timeliness, Price Sensitive Disclosures and Economic 
Characteristics of the Firms - Pooled daily sample for the period 1996–2006. 
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Intercept + 0.818  0.649 

 
0.493 

   142.950 *** 158.370 *** 102.140 *** 
Mkt_Sensitive - 0.003  -0.019  0.127  

  2.470 ** -20.230 *** 60.080 *** 
Log(Volume) + 0.006  0.006  0.002  
  41.260 *** 58.740 *** 15.890 *** 
Log(SIZE) - -0.038  -0.030  -0.022  
  -124.740 *** -139.310 *** -88.620 *** 
MBV +

/- 
0.006  0.003  0.004  

  45.590 *** 30.990 *** 31.490 *** 
Top20shareholder + 0.001  0.001  -7.86E-05  
  20.790 *** 33.240 *** -3.940 *** 
Good_News + 1.571  1.067  0.967  

 
 37.400 *** 35.430 *** 28.440 *** 

Bad_News + 1.835  1.492  0.915  

 

 41.370 *** 46.960 *** 25.320 *** 

Follow _ -0.002  -0.001  -0.002  

 
 -19.580 *** -7.020 *** -22.300 *** 

Period_Return +   0.144    
    157.020 ***   
Period_Return low +     0.339  
      149.030 *** 

Period_Return 2 +     0.053  
      29.350 *** 

Period_Return 3   +     0.053  
      32.910 *** 
Period_Return High +     0.288  
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      160.430 *** 
Mkt_Sensitive * Period_Return_low -     -0.216  

      -53.030 *** 
Mkt_Sensitive * Period_Return_2 -     -0.140  
      -42.020 *** 
Mkt_Sensitive * Period_Return_3 -     -0.124  
      -41.780 *** 
Mkt_Sensitive * Period_Return_High -     -0.234  

      -71.940 *** 

Adjusted R2   0.099   0.200   0.295   
F-statistic  3,585  6,852  6,777  
Observations    261,360   246,428   259,763   

 
Timeliness is the timeliness of Price Discovery  
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Mkt_Sensitive is the  cumulative sum of price-sensitive firm disclosures divided by the total price-sensitive firm disclosures for the 
firm financial period between financial report releases; Log( Volume)  is the natural logarithm of daily t share volume traded; 
Log(Size) is the natural logarithm of the market value of outstanding equity computed as ordinary shares on issue at time t multiplied 
by stock price at day t; MBV is the market value of firm divided by book value of firm equity at day t; Top20Shareholder is percentage 
of top 20 ordinary shareholdings divided by issued ordinary shares for year x; Good_ News is the market-adjusted daily t share return 
greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Bad_News  is the market-
adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; 
Follow is the monthly m number analyst recommendations for the stock in the I/B/E/S survey of analysts' recommendations; Period 
Return is the  buy and hold share return for the financial period h between financial report releases. 
Period Returns Low, 2, 3 High are dummy variables for data sample quintiles 1, 2, 4 and 5 ranked by Period Return. 
Mkt_Sensitive * Period_Return is the interaction of Mkt_Sensitive and Period_Return for Period_Return quintiles 1, 2, 4 and 5. 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Table 3 Panel B  
Half-Year Association between Timeliness, Price Sensitive Disclosures and 
Economic Characteristics of the Firms - Pooled half-year sample for the period 
1996–2006 
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   Intercept + 0.069  0.065 
 

0.069 
   2.810 *** 3.520 *** 3.740 *** 

Mkt_Sensitive - 0.186  0.088  0.014  

  3.170 *** 1.960  0.230  
Log(Volume) + 0.013  0.007  0.007  
  11.670 *** 8.250 *** 8.210 *** 
Log(SIZE) - -0.014  -0.009  -0.009  
  -9.890 *** -8.810 *** -8.920 *** 
MBV +

/
- 

0.002  0.002  0.002  

  2.580 *** 3.250  3.260 *** 

Top20shareholder + 0.000  2.59E-04  2.64E-04  

  3.480 *** 2.890  2.950 *** 
Good_News + 0.491      

 
 30.010 ***     

Bad_News + -0.408      

 

 -36.960 ***     

Analyst_Follow _ -0.001  -4.45E-04  -3.53E-
04 

 

 
 -1.700  -0.770  -0.610  

Positive_Return +   0.400  0.410  
    49.310 *** 35.120 *** 
Negative_Return +   -0.668  -0.625  
    -63.130 *** -44.970 *** 
Mkt_Sensitive * Positive_Return -     -0.329  

      -1.230  
Mkt_Sensitive * Negative_Return -     -1.365  
      -4.750 *** 

Adjusted R2   0.376   0.599   0.602   
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F-statistic  372  829  671  
Observations    4,928   4,438   4,438   

Timeliness is the timeliness of Price Discovery  

NPPT
t

tt /lnln
2
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2∑

−=

−=
 

Mkt_Sensitive is the  cumulative sum of price-sensitive firm disclosures divided by the total price-sensitive firm disclosures for the 
firm financial period h between financial report releases; Log( Volume)  is the natural logarithm of financial period h  share volume 
traded; Log(Size) is the natural logarithm of the market value of outstanding equity computed as ordinary shares on issue at end of 
financial period h multiplied by stock price at financial period h; MBV is the market value of firm divided by book value of firm equity 
at end of financial period h; Top20Shareholder is percentage of top 20 ordinary shareholdings divided by issued ordinary shares for 
year x; Good_ News is the daily compounded market-adjusted financial period h share return greater than zero where the market return 
is the financial period h rate of return on the ASX All Ordinaries Index; Bad_News is the daily compounded market-adjusted financial 
period h  share return greater than zero where the market return is the financial period h rate of return on the ASX All Ordinaries 
Index; Follow is the average monthly m number analyst recommendations for the stock in the I/B/E/S survey of analysts' 
recommendations for the financial period h; Positive Return is the buy and hold share return for the financial period h between 
financial report releases greater than zero; Negative Return is the buy and hold share return for the financial period h between financial 
report releases equal to or less than 0 . 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Table 4 Association between Financial Year Returns, Price Sensitive Disclosure 
Returns,  and Earnings Announcement Returns - Pooled annual sample for the 
period 1996–2006. 
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Annual Returns  

  
  

 Financial Year  Return 

  
Log(Financial Year Return)   

                 
Intercept + -0.122  -0.123  -0.325  -0.325 

 
 

  -17.250 *** -17.330 *** -32.720 *** -32.740 ***  
First_earnings_return + 0.896  

 
    

 
 

  11.150 *** 
 

    
 

 
Second_earnings_return + 0.608  

 
    

 
 

  8.940 *** 
  

   
 

 
Annual_earnings_return +   0.757     

 
 

   
 

14.410 ***    
 

 
Continuous discl return + 0.333 

 
0.331 

 
   

 
 

  
19.770 *** 19.640 ***    

 
 

log(First_earnings_return) +     1.480   
 

 

 
     13.460 ***  

 
 

log(Second_earnings_return) +     1.509   
 

 

 
     17.170 ***  

 
 

log(Annual_earnings_return) +       1.494 
 

 

 
       21.930 ***  

log(Continuous discl_return) +     0.892  0.889 
 

 
            29.700 *** 29.610 ***  
Adjusted R2  0.107 

 
0.107 

 
0.227  0.227 

 
 

F-statistic  204.62 
 

309.220 
 

495.2  742.91 
 

 
Observations    5,120   5,120   5051   5051    

 
Financial_Year_Return is the firm financial year buy and hold return computed from daily returns; First earnings return is the 
compounded return on the three day window day -1 to day +1 where day 0 is first half year financial report release date; Second 
earnings return is the compounded return on the three day window day -1 to day +1 where day 0 is second half year financial report 
release date; Annual earnings return is the compounded return on the first and second earnings return; Continuous disclosure return is 
the compound of the continuous disclosure event returns from day -1 to day +1 where day 0 are the continuous disclosure dates, for 
the firm financial year excluding earnings announcements; Log (Financial_Year_Return) is the natural logarithm of Financial Year 
Return; Log (First_earnings_return) is the natural logarithm of First earnings return; Log (Second_earnings_return) is the natural 
logarithm of Second earnings return; Log (Annual_earnings_return) is the natural logarithm of Annual earnings return ; Log 
(Continuous discl_return) is the natural logarithm of Continuous disclosure return. 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Table 5 

Association between Earnings Announcement Returns and Price Sensitive 
Disclosure Returns - Pooled annual sample for the period 1996–2006. 
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    Annual 

Earnings 
Return 

Log (Annual 
Earnings 
Return) 

Second 
Earnings 
Return 

Log (Second 
Earnings 
Return) 

Intercept + 0.011  0.013  0.007  0.010  

  
5.750 *** 5.840 *** 4.660 *** 5.950 *** 

Continuous discl return - 0.020    0.012    

  
4.440 ***   3.580 ***   

Financial year return + 0.061    0.030    

  
15.110 ***   9.510 ***   

log(Continuous discl_return) -   0.043    0.017  

  
  7.200 ***   3.580 *** 

log(Financial year return) +   0.058    0.036  

  
  21.930 ***   17.020 *** 

Adjusted R2   0.045   0.094   0.045   0.056   
F-statistic 

 
119.02  262.90  119.02  149.90  

Observations    5,120   5,051   5,120   5,051   
Annual earnings return is the compounded return on the first and second earnings return ; First earnings return is the compounded 
return on the three day window day -1 to day +1 where day 0 is first half year financial report release date; Second earnings return is 
the compounded return on the three day window day -1 to day +1 where day 0 is second half year financial report release date; 
Log (Annual_earnings_return) is the natural logarithm of Annual earnings return ; Log (Second_earnings_return) is the natural 
logarithm of Second earnings return; Continuous disclosure return is the compound of the continuous disclosure event returns from 
day -1 to day +1 where day 0 are the continuous disclosure dates, for the firm financial year excluding earnings announcements; 
Financial_Year_Return is the firm financial year buy and hold return computed from daily returns excluding continuous disclosure 
window returns; Log (Continuous discl_return) is the natural logarithm of Continuous disclosure return; Log (Financial_Year_Return) 
is the natural logarithm of Financial Year Return excluding continuous disclosure window returns;  
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Appendix 1 

Table 6 

Daily association between Timeliness, Logarithm of Price Sensitive Disclosures and 
Economic Characteristics of the Firms - Pooled daily sample for 1996–2006. 
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   Intercept + 0.851  0.683 

 

0.557 

   136.200 *** 147.800 *** 91.180 *** 

Log(Mkt_Sensitive) - 0.033  -0.003  0.159  

  22.840 *** -2.830 *** 60.470 *** 

Log(Volume) + 0.004  0.006  0.001  

  23.000 *** 42.890 *** 5.790 *** 

Log(SIZE) - -0.038  -0.032  -0.025  

  -115.050 *** -129.340 *** -80.380 *** 

MBV +
/
- 

0.006  0.003  0.004  

  40.860 *** 24.610 *** 25.810 *** 
Top20shareholder + 2.95E-04  0.001  -8.81E-05  

  10.560 *** 29.290 *** -3.420  

Good_News + 1.445  1.061  1.063  

 

 31.100 *** 30.830 *** 24.910 *** 

Bad_News + 1.472  1.476  1.034  

 

 29.670 *** 40.350 *** 22.630 *** 

Follow _ -0.002  -2.50E-04  -0.002  

 

 -15.730 *** -2.780 *** -18.500 *** 

Period_Return +   0.135    

    128.680 ***   

Period_Return low +     0.329  

      96.350 *** 

Period_Return 2 +     0.055  

      20.650 *** 

Period_Return 3   +     0.068  

      27.540 *** 
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Period_Return High +     0.274  

      101.720 *** 

Log(Mkt_Sensitive) * Period_Return_low _     -0.219  

      -44.090 *** 

Log(Mkt_Sensitive) * Period_Return_2 _     -0.157  

      -39.420 *** 

Log(Mkt_Sensitive) * Period_Return_3 _     -0.155  

      -42.090 *** 

Log(Mkt_Sensitive) * Period_Return_High _     -0.219  

      -54.950 *** 

Adjusted R2   0.117   0.213   0.258   

F-statistic  3,059  5,205  4,012  

Observations    184,390   173,592   184,390   

 
Timeliness is the timeliness of Price Discovery  

NPPT
t

tt /lnln
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Log(Mkt Sensitive)  is the natural logarithm of  the  cumulative sum of  price-sensitive firm disclosures divided by the natural 
logarithm of  total price-sensitive firm disclosures for  the firm financial period between financial report releases; Log( Volume)  is the 
natural logarithm of daily t share volume traded; Log(Size) is the natural logarithm of the market value of outstanding equity computed 
as ordinary shares on issue at time t multiplied by stock price at day t; MBV is the market value of firm divided by book value of firm 
equity at day t; Top20Shareholder is percentage of top 20 ordinary shareholdings divided by issued ordinary shares for year x; Good_ 
News is the market-adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All 
Ordinaries Index; Bad_News is the market-adjusted daily t share return greater than zero where the market return is the daily rate of 
return on the ASX All Ordinaries Index; Follow is the monthly m number analyst recommendations for the stock in the I/B/E/S survey 
of analysts' recommendations; Period Return is the  buy and hold share return for the financial period h between financial report 
releases; Period Returns Low, 2, 3 High are dummy variables for data sample quintiles 1, 2, 4 and 5 ranked by Period Return. 
Log(Mkt_Sensitive) * Period_Return is the interaction of Log(Mkt_Sensitive ) and Period_Return for Period_Return quintiles 1, 2, 4 
and 5.  
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Appendix 2 

Timeliness of Price Discovery - Additional Testing and Endogeneity 

In response to the potential self-selection issue, this study estimates the following 

Heckman (1978) two-equation model to measure treatment effects of disclosure on the 

timeliness of price discovery.  

iii zd εγ +′=
∗

     (6) disclosure model 

iiii xda µβδ +′+=     (7)  price discovery model 
∗

id = the firm’s unobservable net benefit of reporting d i. d i = 1 if 
∗

id > 0 and d i = 0 

otherwise. 

id  = the firm’s reporting choice 

zi = a vector of variables determining the firm’s reporting choice: size, share issuance, 

industry, analyst following, earnings change, firm performance, leverage and news. 

ai = timeliness of price discovery    

x i = a vector of  exogenous variables determining the timeliness of price discovery proxy:   

size, trading volume, market to book value ratio, institutional shareholding, good news, 

bad news, and analyst following. 

δ, β = coefficients  

μ,ε = normally distributed disturbances  

 

The two disturbances are correlated. Therefore I also include an additional term in the 

timeliness of price discovery model to account for self-selection, being the inverse Mills 

ratio: 

E(ai| id = 1) = β´x i + δ + σ12 [φ(γ´zi)/Φ(γ´zi)] 

E(ai| id = 0) = β´x i  - σ12 [φ(γ´zi)/Φ(γ´zi)] 

 

Where σ12 = Cov (μi, εi ) and φ(´i) and Φ(´i) are the density and distribution function of 

the standard normal (Maddala 1983). The inverse Mills ratio accounts for self-selection 

and yields consistent parameter estimates using OLS (Leuz and Verrecchia 2000).   
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Disclosure Probit Model (First Stage) 

The first equation specifies a probit maximum likelihood estimate and models the 

firm’s disclosure choice in order to control for self-selection. The vector of disclosure 

model variables is selected from the disclosure determinants literature. The firm’s 

information environment is associated with firm size (Lang and Lundholm 1993, Leuz 

and Verrecchia 2000). Disclosure is associated with bad news (Skinner 1994), share 

issuance (Welker 1995, Leuz and Verrecchia 2000), and firm performance (Leuz and 

Verrecchia 2000).  Disclosure is also associated with leverage (Leuz and Verrecchia 

2000; Bushee and Leuz 2005), and the existence of analysts’ earnings coverage and 

forecasts (Brennan and Subrahmanyam 1995). Disclosure is associated with industry. 

Many firm characteristics cluster by industry. 

The control variables for disclosure are defined as follows: 

Log(SIZE):   Firm size  = the natural logarithm of the market value of 

outstanding equity computed as ordinary 

shares on issue multiplied by stock price at 

day t. 

 

Good  News:  =  the market-adjusted daily share return greater 

than zero where the market return is the daily 

rate of return on the ASX All Ordinaries 

Index.  

Bad  News:  = the absolute market-adjusted daily share 

return equal to or less than zero where the 

market return is the daily rate of return on the 

ASX All Ordinaries Index.  

 

Issue: Share Issuance = half yearly change in the number of 

outstanding shares, scaled by total shares 

outstanding for half years h and h-1. 

 

Performance: Firm 

performance 

= net profit after tax before abnormal items for 

year x scaled by average total assets for years 
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x and x-1  

Leverage:  Leverage  = total non-current liabilities for year x divided 

by average total assets for years x and x-1  

Follow: Analyst 

Following 

= Monthly m number analyst recommendations 

for the stock in the I/B/E/S survey of analysts' 

recommendations. 

Industry: Industry = dummy variables  representing ASX industry 

group and GICS industry level classifications 

of the stock for year x. 

Earn_Chg:  Earnings 

variability     

= change in net profit after tax before abnormal 

items for year x scaled by average total assets 

for years x and x-1  

 

Heckman Price Discovery Model 

In the second stage of the two equation model, the proxy for price discovery is modeled 

with the firm’s reporting choice, and control variables for the exogenous determinants of 

price discovery, trading volume, analyst following and information asymmetry. The 

exogenous control variables are discussed in 2.3 Alternate Explanations of Disclosure 

and Price Discovery, and defined in 3.2.1 Timeliness of Price Discovery.  

Table 7 reports descriptive statistics for the Disclosure model (6) and Price 

Discovery model (7) using daily data and the full sample of all ASX firms over the period 

1996 to 2006.  

Table 7 Descriptive Statistics for the Probit Disclosure Analysis  

Daily pooled sample for 1996 – 2006, n=801,397 observations.  

   Mean Median Std Dev Minimum Maximum Skewness        Kurtosis 
Mkt_Sensitive 0.045 0.000 0.208 0.000 1.000 4.367 17.072 
Size 5.24E+08 2.49E+07 3.38E+09 7.58E+03 1.15E+11 15.732 322.361 
Log(Size) 17.364 17.032 2.038 8.933 25.981 0.694 0.323 
Good_News 0.010 0.000 0.020 0.000 0.141 3.152 11.520 
Bad_News 0.010 0.001 0.018 0.000 0.130 2.965 10.291 
Issue 0.463 0.008 1.834 0.000 21.322 6.622 50.441 
Performance -0.043 0.010 0.194 -1.220 0.336 -2.112 6.136 
Leverage 0.138 0.052 0.178 0.000 0.890 1.510 1.878 
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Follow 0.451 0.000 1.689 0.000 11.000 4.408 19.676 
Earn_Chg 0.001 0.004 0.161 -0.763 0.967 0.350 6.909 
Timeliness 0.243 0.164 0.248 0.000 4.248 2.675 11.663 
Log(Volume) 8.108 10.171 5.252 0.000 19.107 -0.675 -1.121 
MBV 2.103 1.342 2.488 -1.959 24.134 3.765 19.414 
Top20shareholder 65.755 67.000 18.544 16.990 98.500 -0.316 -0.707 
Period_Return 0.050 0.000 0.430 -0.768 3.015 1.951 7.441 

 

Mkt Sensitive  is a binary variable  with  the value ‘1’ being a price-sensitive firm i disclosure on day t 
and‘0’ as no disclosure on day t; SIZE is the market value of equity calculated as ordinary shares on issue 
for firm i  multiplied by stock price at day t; Log(SIZE) is the natural logarithm of size; Good_News is the 
market-adjusted daily share return greater than zero where the market return is the daily t rate of return on 
the ASX All Ordinaries Index; Bad_News is the absolute market-adjusted daily share return equal to or less 
than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Issue is the 
half yearly change in the number of outstanding shares, scaled by total shares outstanding for half years h 
and h-1;  Performance is net profit after tax before abnormal items for year x scaled by average total assets 
for years x and x-1; Leverage is total non-current liabilities for year x scaled by average total assets for 
years x and x-1; Follow is the average analyst following for firm i for month m from I/B/E/S survey of 
analysts' recommendations; Earn_Chg is the change in net profit after tax before abnormal items for year x 
scaled by average total assets for years x and x-1;  
Timeliness is the timeliness of Price Discovery  

NPPT
t

tt /lnln
2

181
2∑

−=

−=
 

Log( Volume)  is the natural logarithm of daily share volume traded; MBV is the market value of firm 
divided by book value of firm equity at day t; Top20Shareholder is percentage of top 20 ordinary 
shareholdings divided by issued ordinary shares for year x; Period Return is the  buy and hold share return 
for the financial period h between financial report releases.  
 

Size and trading volume variables take the natural logarithm of market 

capitalization and trading volume respectively. The data for Bad News, Good News, 

Share Issue, Performance, Leverage, Analyst Following, Earnings change, Period Return 

MBV, and Top20shareholders are deleted at the 1% and 99% percentiles because of 

outliers.  

 

Table 8 reports the correlations among the probit disclosure model variables using 

daily data for the sample period of 1996 to 2006. 
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Table 8 Correlations for the Probit Disclosure Analysis, n=801,397 observations. 
Pearson Correlations 

  A B C D E F G H I J K L M N 

A. Mkt_Sensitive 1 0.050 0.059 0.006 -0.009 -0.017 0.015 0.018 -0.007 0.009 0.089 0.019 -0.048 0.008 

B. Log(Size) 0.039 1 -0.103 -0.121 -0.095 0.381 0.425 0.475 0.076 -0.236 0.441 0.209 0.051 0.032 

C. Good_News 0.042 -0.018 1 -0.262 0.007 -0.097 -0.071 -0.062 -0.021 0.096 0.114 0.018 -0.048 0.044 

D. Bad_News -0.013 -0.043 -0.857 1 0.008 -0.117 -0.081 -0.067 -0.034 0.099 0.051 -0.003 -0.060 -0.043 

E. Issue 0.026 -0.003 0.013 0.027 1 0.023 -0.064 -0.066 0.014 0.039 -0.061 -0.001 0.016 0.028 

F. Performance -0.020 0.519 -0.028 -0.068 -0.096 1 0.252 0.196 0.394 -0.231 0.002 -0.136 0.227 0.059 

G. Leverage 0.004 0.504 -0.023 -0.046 -0.093 0.443 1 0.275 0.089 -0.125 0.125 -0.009 0.147 0.016 

H. Analyst_Follow 0.008 0.468 -0.012 -0.027 -0.047 0.294 0.301 1 0.032 -0.081 0.237 0.067 -0.004 0.004 

I. Earn_Chg -0.009 0.156 -0.006 -0.030 -0.001 0.473 0.171 0.076 1 -0.058 -0.007 0.006 0.049 0.063 

J. Timeliness 0.008 -0.274 0.038 0.050 0.066 -0.293 -0.197 -0.070 -0.090 1 0.001 0.043 -0.047 0.195 

K. Log(Volume) 0.108 0.418 0.078 0.021 0.164 0.004 0.124 0.210 0.002 0.028 1 0.156 -0.327 0.063 

L. MBV 0.034 0.372 0.016 -0.007 0.107 0.066 0.014 0.152 0.074 -0.016 0.248 1 -0.033 0.108 

M. Top20shareholder -0.048 0.074 -0.022 -0.039 -0.151 0.231 0.195 0.015 0.073 -0.042 -0.342 -0.090 1 0.006 

N. Period_Return 0.005 0.137 0.035 -0.059 0.031 0.163 0.088 0.045 0.121 -0.034 0.078 0.139 0.009 1 

Spearman Correlations 
Mkt Sensitive  is a binary variable  with  the value ‘1’ being a price-sensitive firm i disclosure on day t and‘0’ as no disclosure on day t;  

SIZE is the market value of equity calculated as ordinary shares on issue for firm i  multiplied by stock price at day t; Log(SIZE) is the natural logarithm of size; Good_News is the market-adjusted daily 
share return greater than zero where the market return is the daily t rate of return on the ASX All Ordinaries Index; Bad_News is the absolute market-adjusted daily share return equal to or less than zero 
where the market return is the daily rate of return on the ASX All Ordinaries Index; Issue is the half yearly change in the number of outstanding shares, scaled by total shares outstanding for half years h 
and h-1;  Performance is net profit after tax before abnormal items for year x scaled by average total assets for years x and x-1; Leverage is total non-current liabilities for year x scaled by average total 
assets for years x and x-1; Follow is the average analyst following for firm i for month m from I/B/E/S survey of analysts' recommendations; Earn_Chg is the change in net profit after tax before 
abnormal items for year x scaled by average total assets for years x and x-1;  
Timeliness is the timeliness of Price Discovery  
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Log(Volume) is the natural logarithm of daily share volume traded; MBV is the market value of firm divided by book value of firm equity at day t; Top20Shareholder is percentage of top 20 ordinary 
shareholdings divided by issued ordinary shares for year x; Period Return is the buy and hold share return for the financial period h between financial report releases.  
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Disclosure is positively correlated with size, good news, analyst following, trading 

volume as expected. Further, disclosure is negatively correlated with bad news, 

performance, earnings changes and ownership concentration. Timeliness is negatively 

correlated with size, performance and analyst following, and positively correlated with 

ownership concentration. Finally, timeliness is strongly correlated with the period return.  

 

Table 9 Panel A reports the estimated parameters for the Heckman stage one  

Equation (6) modeling the determinants of disclosure.  Except for performance and share 

issue, the parameters on the determinants of disclosure variables are positive and 

significant. The parameter on performance is negative and significant, consistent with 

poorly performing firms disclosing more news.  The parameters on industry dummy 

variables for resources, energy and airlines are positive and significant as expected of 

high profile firms and firms with additional reporting requirements. The parameters for 

other industries are largely negative.  

 

Table 9 Panel A OLS and Heckman First Stage Estimates Determinants of Price 

Sensitive Disclosures  
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OLS Estimates 
 

 
 

Heckman First Stage 
from Probit Estimates 
of Equation (5) 

 

Intercept ? -0.099    -3.198  
  -39.72 ***  13,986.465 *** 
Log(SIZE) + 0.008   0.080  
  57.77 ***  3,100.774 *** 
Good_News + 0.683   5.977  
  64.25 ***  3,855.480 *** 
Bad_News + 0.262   2.697  
  22.96 ***  518.582 *** 
Issue + -8.00E-05   -0.002  
  -0.73   1.475  
Performance ? -0.020   -0.232  
  -15 ***  288.737 *** 
Leverage + 0.009   0.040  
  7.02 ***  7.929 *** 
Follow + 3.81E-04   0.005  
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  3.62 ***  21.213 *** 
Earn_Chg + 0.002   0.031  
  1.34    4.438 *** 
Adjusted R2  0.02      
F-statistic  236.43     

Likelihood Ratio     18,774 
 

 

Standardised Score       20,006 *** 

Observations   1,081,899    1,081,899  

Industry dummy variables from Equation (5) include ASX and GICS industry classifications because the 
period includes the change from ASX codes to GICS codes. The industry / coefficients below are those 
from the Heckman First Stage probit estimates. The bolded industry/coefficients below indicate the 
industry sectors with higher price sensitive disclosures. 

ASX Industry Group       GICS Industry       
Gold 0.078 24.314 *** Energy_Equipment_Services 0.293 57.729 *** 

Other_Metals 0.029 1.765   Oil_Gas 0.520 1,766.867 *** 

Diversified_Resources -0.036 0.188   Materials -0.307 1.569   

Energy 0.393 273.632 *** Construction_Materials -0.271 123.263 *** 

Infrastructure_Utilities -0.332 8.699 *** Containers_Packaging -0.342 67.224 *** 

Developers_Contractors -0.020 0.295   Metals_Mining 0.101 83.554 *** 

Building_Materials 0.015 0.228   Paper_Forest_Products -0.235 86.837 *** 

Alcohol_Tobacco -0.270 35.723 *** Capital_Goods -0.110 7.509 *** 

Food_Household_Goods -0.135 3.406   Aerospace_Defence -0.054 0.804   

Chemicals -0.216 66.854 *** Building_Products -0.413 143.531 *** 

Engineering -0.148 20.521 *** Construction_Engineering -0.128 38.959 *** 

Paper_Packaging -0.755 20.275 *** Electrical_Equipment -0.196 12.697 *** 

Retail -0.178 19.685 *** Industrial_Conglomerates -0.202 47.965 *** 

Transport 0.030 0.350   Machinery -0.256 103.579 *** 

Media -0.249 189.959 *** Trading_Companies -0.269 9.944 *** 

Banks_Finance -0.081 1.162   Commercial_Services_Supplies -0.203 153.018 *** 

Insurance -0.214 39.712 *** Transportation 0.112 2.322   

Investment_Financial_Services -0.148 33.378 *** Air_Freight_Couriers -0.493 63.941 *** 

Property_Trusts -0.311 15.552 *** Airlines 0.180 23.031 *** 

Healthcare_Biotechnology -0.149 19.184 *** Marine -0.191 6.946 *** 

Miscellaneous_Industrials -0.131 31.162 *** Road_Rail -0.141 5.794 ** 

Diversified_Industrials -0.170 12.618 *** Transportation_Infrastructure -0.150 23.091 *** 

Tourism_Leisure -0.198 19.837 *** Automobile_Components 0.098 1.231   

        Auto_Components -0.349 144.625 *** 

        Consumer_Durables_Apparel -0.253 7.189 *** 

        Household_Durables -0.271 68.445 *** 

        Leisure_Equipment_Products -0.272 21.957 *** 

        Textiles_Apparel -0.243 45.855 *** 

        Consumer_Services 0.191 20.508 *** 

        Hotels_Restaurants_Leisure -0.267 177.703 *** 

        Retailing -0.267 20.521 *** 
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        Distributors -0.442 63.862 *** 

        Internet_Catalog_Retail -0.128 5.918 ** 

        Multiline_Retail -0.134 13.075 *** 

        Specialty_Retail -0.289 164.343 *** 

        Food_Staples_Retailing -0.246 47.933 *** 

        Food_Beverage_Tobacco -0.284 11.921 *** 

        Beverages -0.188 65.642 *** 

        Food_Products -0.190 118.642 *** 

        Household_Products -0.258 3.028   

        Personal_Products -0.378 13.274 *** 

        Health_Care_Equipment -0.222 103.787 *** 

        Health_Care_Providers -0.212 56.450 *** 

        Pharmaceuticals_Biotechnology 0.114 17.901 *** 

        Biotechnology 0.004 0.038   

        Pharmaceuticals -0.217 67.656 *** 

        Banks -0.201 64.521 *** 

        Diversified_Financials -0.233 271.702 *** 

        Real_Estate -0.196 139.994 *** 

        Software_Services 0.034 0.868   

        Internet_Software_Services -0.023 1.319   

        IT_Consulting -0.106 14.547 *** 

        Software -0.100 22.759 *** 

        Technology_Hardware 0.079 4.733 ** 

        Communications_Equipment -0.119 12.134 *** 

        Computers_Peripherals -0.090 1.722   

        Electronic_Equipment -0.055 6.189 ** 

        Semiconductors_Equipment -0.156 1.285   

        Telecommunication_Services 0.035 0.523   

        Diversified_Telecommunication -0.034 2.331   

        Wireless_Telecommunication -0.264 25.259 *** 

        Utilities 0.092 2.593   

        Electric_Utilities -0.053 3.223   

        Gas_Utilities -0.049 1.337   

Mkt Sensitive  is a binary variable  with  the value ‘1’ being a price-sensitive firm i disclosure on day t and‘0’ as no 
disclosure on day t; Log(SIZE) is the natural logarithm of the market value of equity calculated as ordinary shares on 
issue for firm i  multiplied by stock price at day t; Good_News is the market-adjusted daily share return greater than 
zero where the market return is the daily t rate of return on the ASX All Ordinaries Index; Bad_News is the absolute 
market-adjusted daily share return equal to or less than zero where the market return is the daily rate of return on the 
ASX All Ordinaries Index; Issue is the half yearly change in the number of outstanding shares, scaled by total shares 
outstanding for half years h and h-1;  Performance is net profit after tax before abnormal items for year x scaled by 
average total assets for years x and x-1; Leverage is total non-current liabilities for year x scaled by average total assets 
for years x and x-1; Follow is the average analyst following for firm i for month m from I/B/E/S survey of analysts' 
recommendations; Industry are dummy variables  representing ASX industry group and GICS industry level 
classifications of the stock for year x; Earn_Chg is the change in net profit after tax before abnormal items for year x 
scaled by average total assets for years x and x-1;  
Coefficient α reported above t-statistic (OLS), Wald chi-square statistic (probit). *** Significant at 1 per cent 

level; ** significant at 5 per cent level 
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Table 9 Panel B reports the estimated parameters for the Heckman stage two  

Equation (7) modeling the timeliness of price discovery.  The parameter on market 

sensitive disclosure is negative and significant. Firms disclosing more information have 

faster price discovery when controlling for the firm’s disclosure strategies.  The 

parameter on firm return is generally positive and significant, consistent with firms with 

large price movements having slower price discovery.  The parameter on the disclosure-

return interaction variable is uniformly negative in all quintiles. This is consistent with 

disclosure having a greater effect on timeliness for high return firms.  

 

Table 9 Panel B 

Heckman Second Stage Estimates - Association between Timeliness of Price 

Discovery and Price Sensitive Disclosures. 
Heckman (1978) estimates to evaluate the effects of self-selection on the results. The first stage estimates in 
Appendix 2 Panel A  are from a Probit regression estimated for Equation (6) from which the Inverse Mills 
Ratio is computed. The second stage Heckman estimates reported below are from Equation (7) including 
the Inverse Mills Ratio. 
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   Intercept + 1.502  1.297 
 

0.998 
   264.85 *** 255.61 *** 194.36 *** 

Mkt_Sensitive - -0.004  -0.008  0.035  

  -3.34 *** -6.74 *** 15.54 *** 
Log(Volume) + 0.004  0.004  0.002  
  64.5 *** 76.07 *** 30 *** 
Log(SIZE) - -0.046  -0.043  -0.027  
  -254.75 *** -269.17 *** -165.73 *** 
MBV +/- 0.007  0.005  0.004  
  69.58 *** 50.17 *** 41.17 *** 
Top20shareholder + 3.03E-05  1.18E-04  -2.03E-04  
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  2.02 ** 8.93 *** -15.42 *** 
Good_News + -0.324  -0.111  -0.317  

 
 -19.04 *** -7.38 *** -21.2 *** 

Bad_News + 0.386  0.610  0.186  

 

 23.84 *** 42.79 *** 13.03 *** 

Follow _ -0.001  0.001  -0.002  

 
 -6.9 *** 7.41 *** -15.77 *** 

Inverse Mills Ratio +/- -0.226  -0.168  -0.165  
  -146.27 *** -121.7 *** -120.95 *** 
Period_Return +   0.110    
    209.4 ***   
Period_Return low +     0.232  
      321.87 *** 

Period_Return 2 +     -0.012  
      -16.81 *** 

Period_Return 3   +     -0.003  
      -4.89 *** 
Period_Return High +     0.224  
      319.5 *** 
Mkt_Sensitive * Period_Return_low -     -0.057  

      -16.57 *** 
Mkt_Sensitive * Period_Return_2 -     -0.048  
      -14.02 *** 
Mkt_Sensitive * Period_Return_3 -     -0.041  
      -12.14 *** 
Mkt_Sensitive * 
Period_Return_High 

-     -0.055  

      -16.54 *** 

Adjusted R2   0.114   0.172   0.3152   
F-statistic  11,470  15,759  21,701  
Observations    801,397   757,584   801,397   

Timeliness is the timeliness of Price Discovery  

NPPT
t

tt /lnln
2

181
2∑

−=

−=
 

Mkt Sensitive  is a binary variable  with  the value ‘1’ being a price-sensitive firm i disclosure on day t and ‘0’ as no disclosure on day 
t ; Log( Volume)  is the natural logarithm of daily t share volume traded; Log(Size) is the natural logarithm of the market value of 
outstanding equity computed as ordinary shares on issue at time t multiplied by stock price at day t; MBV is the market value of firm 
divided by book value of firm equity at day t; Top20Shareholder is percentage of top 20 ordinary shareholdings divided by issued 
ordinary shares for year x; Good_ News is the market-adjusted daily t share return greater than zero where the market return is the 
daily rate of return on the ASX All Ordinaries Index; Bad_News  is the market-adjusted daily t share return greater than zero where the 
market return is the daily rate of return on the ASX All Ordinaries Index; Follow is the monthly m number analyst recommendations 
for the stock in the I/B/E/S survey of analysts' recommendations; Inverse Mills Ratio is the ratio of  E(ai| id = 1) = β´x i + δ + σ12 
[φ(γ´zi)/Φ(γ´zi)] to E(ai| id = 0) = β´x i  - σ12 [φ(γ´zi)/Φ(γ´zi)]  where σ12 = Cov (μi, εi ) and φ(´i) and Φ(´i) are the density and distribution 
function of the standard normal;  Period Return is the  buy and hold share return for the financial period h between financial report 
releases. Period Returns Low, 2, 3 High are dummy variables for data sample quintiles 1, 2, 4 and 5 ranked by Period Return; 
Mkt_Sensitive * Period_Return is the interaction of Mkt_Sensitive and Period_Return for Period_Return quintiles 1, 2, 4 and 5. 
Coefficient α reported above t-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Appendix 3 Additional Testing for Standard Errors in Clustered Samples  

The data sample consists of 10 years of panel data of ASX listed firms. Panel data is a 

sample that contains multiple observations per firm and per year. The standard OLS 

regression for a panel data set is: 

ititit XY εβ +=  

where we have observations on firms (i) across years (t).  

 

The multiple observations potentially cluster and OLS regressions produce standard 

errors that contain fixed firm effects or time effects. Such regression residuals are 

correlated across firms or across time.  The correlation violates the independence 

assumption of OLS regression, and OLS regression of clustered samples produce 

coefficient estimates that are biased (Rogers 1993).  

 

Following Liang and Zeger (1986) and Petersen (2009), this study calculates standard 

errors adjusted to account for a possible correlation within the clusters. Specifically, the 

study uses the Generalized Estimating Equations (GEE) approach of Liang and Zeger 

(1986) modeling correlated responses by solving a system of equations based on quasi-

likelihood distributional assumptions of the cluster.  

 

Table 10 presents the results for Equation (1) using the generalized estimating equations 

method of solving for timeliness based on firm and time clustered samples. The results 

for disclosure as an independent variable are  consistent with the earlier OLS regression 

results in Table 3 Panel A. However for the economic characteristics of firm, timeliness 

is only significantly associated with firm size, good news and the period return of the 

firm.   
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Table 10 Results for Hypothesis (1) Daily Timeliness Analysis using Clustered 
Sample Errors by Firm and Year  
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Cluster Analysis   By Firm   By Year 

  

Intercept + 0.142  0.1424  
  6.200 *** 4.97 *** 
Mkt_Sensitive - -0.029  -0.0288  
  -8.830 *** -8.87 *** 

Log(Volume) + 0.001  0.0006  
  1.300  1.33  
Log(SIZE) - -0.005  -0.0049  
  -4.120 *** -3.77 *** 
MBV +/- 0.000  0  
  -0.070  -0.07  
Top20shareholder + 0.000  0  
  -0.730  -0.36  
Good_News + 0.140  0.1402  

 
 3.330 *** 2.43 ** 

Bad_News + 0.040  0.0402  

 
 0.720  0.49  

Analyst_Follow _ 0.000  0.0002  

 

 0.610  0.68  

Positive_Return + 0.496  0.4956  
  38.150 *** 21.59 *** 
Negative_Return - -0.884  -0.8841  

  
-33.610 *** -33.39 *** 

QIC   248,808   252,125   

QICu  246,439  246,439  

Observations    246,428   246,428   
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Timeliness is the timeliness of Price Discovery  

NPPT
t

tt /lnln
2
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−=
 

Mkt_Sensitive is the  cumulative sum of price-sensitive firm disclosures divided by the total price-sensitive firm disclosures for the 
firm financial period between financial report releases; Log( Volume)  is the natural logarithm of daily t share volume traded; 
Log(Size) is the natural logarithm of the market value of outstanding equity computed as ordinary shares on issue at time t multiplied 
by stock price at day t; MBV is the market value of firm divided by book value of firm equity at day t; Top20Shareholder is percentage 
of top 20 ordinary shareholdings divided by issued ordinary shares for year x; Good_ News is the market-adjusted daily t share return 
greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; Bad_News  is the market-
adjusted daily t share return greater than zero where the market return is the daily rate of return on the ASX All Ordinaries Index; 
Follow is the monthly m number analyst recommendations for the stock in the I/B/E/S survey of analysts' recommendations; Positive  
Return is the  buy and hold share return above zero for the financial period h between financial report releases. Negative Return is the 
buy and hold share return equal to or below zero for the financial period h between financial report releases.  
Coefficient α reported above z-statistic. *** Significant at 1 per cent level; ** significant at 5 per cent level 
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Chapter 4 

Conclusion 

 

1. Research Question  

Disclosure of price sensitive information on timely basis is required in Australia 

under the Continuous Disclosure Regulation (CDR) and it is an alternative to enhanced 

disclosure regimes such as quarterly reporting. The objective of this thesis was to 

evaluate how the CDR is being implemented by firms and to provide insights into 

whether it is effective in reducing uncertainty about the value of the firm. In general 

terms the regulation requires that firms disclose price sensitive information to the market 

on a timely basis, and its application requires the exercise of significant judgment. First, 

there is the determination of whether information to be disclosed is price sensitive. This 

was addressed in Chapter 2 which considered the association between firms’ information 

environments and the level of disclosure, together with how the disclosure affects 

uncertainty about firm value. Second, there is the issue of whether disclosures are timely. 

This is evaluated in Chapter 3 by considering the price discovery process and determining 

whether the CDR results in more timely determination of firm value and relatively less 

reliance upon periodic disclosures. 

 

2. Results  

Based on a sample of Top 500 ASX-listed firms over the period 1996 – 2006 this 

thesis provides evidence that there is a positive association between price sensitive 

disclosure and firms’ information environment. This suggests that firms are responding to 

potential uncertainty in determining firm value and making disclosures, as intended by 

the regulators. In addition, there is also evidence that subsequent to the release of price 

sensitive information there is a reduction in information asymmetry. Again this is 

consistent with the intention of the regulator. Interestingly, in situations of relatively low 

information asymmetry prior to the disclosure there was some evidence of increasing 
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information asymmetry. This is likely a response to the release of ‘bad news’ and is 

consistent with the findings of Rogers, Skinner and Van Buskirk, (2009).    

There is also evidence that continuous disclosures pre-empts the disclosure of 

information in periodic reports and that continuous disclosure is associated with more 

timely price discovery. These results are strongest for loss firms and for firms with high 

returns where the provision of information through continuous disclosure is particularly 

pertinent. However, there is also evidence that the timeliness of price discovery is 

impacted by firm characteristics. This likely reflects the availability of alternative 

information sources and the economic incentives for discovery of private information by 

investors.  

 

3. Contribution 

This thesis makes a number of contributions to the literature. First, it provides 

evidence that firms when applying the CDR are exercising judgment to disclose 

information in a manner consistent with the intention of the regulators. Second, these 

results provide insights to regulators how they might develop models to assess whether 

firms are complying with the CDR, and form a basis for issuing queries to firms other 

than through the observation of unusual price movements. Third, this thesis contributes 

new evidence over a more recent period on the relative importance of different sources of 

information about the firm (period reports and continuous disclosure) and whether CDR 

leads to timelier price discovery. This provides insights into the real economic 

determinants of an informed market and the role of continuous disclosure within this 

setting. Finally, this thesis also contributes to our understanding of how the CDR is 

operating in Australia, and this may be useful for regulators in developing models to 

assess how firms are implementing the regulation, together with enforcement. 

 

4. Limitations and Suggestions for Further Studies 

The dependent variables in this thesis have a number of alternative measures that provide 

opportunities for further research. Information asymmetry can be measured using the 

Easley and O’Hara PIN ratio, probability of informed trade. This provides increased 

volume of data using intra-day data at the market microstructure level. An alternative 
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timeliness measure based on the sum of prices is used in Butler Kraft and Weiss (2007) 

and Bushman et al. (2010). 

 

Market sensitive disclosure as reported has a large number of zero values. The 

distribution of disclosures potentially challenges the assumptions underlying the use of a 

simple linear regression model. The Heckman two stage model assisted in checking the 

OLS regression results. Further, unreported single equation regression tests used 

disclosure as an independent binary variable, and the results were similar to those using 

disclosure as a natural number.  

 

The independent variable market sensitive disclosure in Australia is open to measurement 

qualitatively by examining the contents of price-sensitive announcements. Disclosure can 

also be partitioned into a number of subgroups using the SIRCA signal G database. 

 

In the timeliness analysis, there is a potential issue of controlling the variation in a firm’s 

release of information during the financial period. Firms may release information at 

different times in a financial period because the underlying events and operations that 

give rise to information may be skewed in the period, and the timeliness metric is 

affected by differences in firm operations. The use of different market sensitive 

disclosure counts and ratios in the timeliness analysis attempted to overcome the 

variation. 

 

Finally, an opportunity for further study is to develop a measure of firm delay or non-

disclosure of information: to capture eligible price-sensitive information caught by the 

disclosure regime but withheld or delayed in disclosure.  
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