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Recent analytic research distinguishes between the quantity and quality of 

public information and demonstrates their independent roles in affecting cost of 

capital. However, there exists no empirical evidence on the differences between 

the two. This study decomposes voluntary disclosure decisions into the quantity 

decision and the quality decision and examines their differential relations with 

disclosure determinants such as proprietary cost in a joint determination system.  

I find strong evidence of contrasting effects of proprietary cost on the 

quantity versus quality of voluntary disclosures. Firms with high proprietary cost 

provide more frequent but less precise and less accurate information disclosures 

than firms with lower proprietary cost, consistent with the explanations that high 

proprietary cost firms lower disclosure quality to reduce the usefulness of the 

information to competitors and instead they use a high quantity of disclosures to 

 vi



resolve information asymmetry in the capital market in response to investors’ 

demand for information. Three-stage least squares (3SLS) regression results 

reveal a substitute relation between quantity and quality of disclosures for firms 

facing high proprietary cost.   

Results of this study highlight the importance of the distinction between 

quantity and quality of information in discretionary disclosure research. Future 

research may examine the differential capital market consequences of the quantity 

and quality of voluntary disclosures. 
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Chapter 1:  Introduction 

This dissertation investigates the effects of proprietary cost on voluntary 

corporate disclosures.1 Specifically, I investigate the differences in the directions 

and strengths of the effects of proprietary cost on the quantity versus quality of 

voluntary disclosures. Proprietary cost is the expected loss of profits or 

competitive advantages arising from disclosing proprietary information. Quantity 

refers to the frequency of voluntary disclosures. Quality refers to the precision 

and accuracy of information, measured by the extent to which the voluntarily 

disclosed information lowers the dispersion and expectation errors of investors’ 

beliefs. 

Theory and empirical research has demonstrated the important roles of 

corporate disclosures in the capital markets, in terms of their effects on 

information asymmetry, stock liquidity, and cost of capital.2 Recent analytic 

research by Easley and O’Hara (2004, hereafter EO) distinguishes between the 

quantity and quality of a firm’s public information and examines their 

independent roles in affecting the firm’s cost of capital. EO model the quantity of 

information as the ratio of the number of publicly disclosed signals to the number 

                                                 
1 Voluntary disclosures refer to general information release made by the management beyond 
required disclosures such as 10-K, 10-Q, 8-K, etc. Throughout this dissertation, disclosures refer 
to voluntary disclosures unless otherwise noted. 
2 See Healy and Palepu (2001) for a review of empirical disclosure literature, and Verrecchia 
(2002) for an analytical disclosure literature review. 
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of total signals available to the manager. They model the quality of information as 

the precision of the signals. EO show that in equilibrium both the quantity and 

quality of public information affect asset prices. Specifically, they show that an 

increase in either the quantity or quality of a firm’s public information lowers the 

information risk to its investors and therefore lowers the cost of capital for the 

firm. Consequently, they propose that information risk should be incorporated in 

asset pricing models. EO also suggest that firms may choose the quantity and 

quality of information made available to investors to influence their cost of 

capital.  

Extant research (e.g., Lang and Lundholm, 1993) examining the 

determinants of corporate disclosures does not make explicit distinctions between 

the quantity and quality of disclosures nor does it examine the joint determination 

of the two components of disclosures. Since EO show that quantity and quality of 

information independently affect cost of capital, I expect a firm to make decisions 

regarding both the quantity and the quality of its voluntary disclosures. Moreover, 

the two dimensions of disclosure choices are likely to be simultaneously 

influenced by the same set of disclosure determinants because they are subject to 

the same firm economics. However, the effects of these disclosure determinants 

on the quantity and quality of disclosures may differ. 

In this study I develop separate measures of disclosure quantity and 

disclosure quality and estimate their relations with disclosure determinants such 

as proprietary cost in a system of simultaneous equations using both OLS and 
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three-stage least squares (3SLS) estimation methods. I hypothesize that voluntary 

disclosure quality decreases in the firm’s proprietary cost and voluntary disclosure 

quantity increases in proprietary cost. The decomposition of disclosures into 

quantity and quality decisions provides further insight into corporate disclosure 

behavior as each element focuses on a different dimension. 

To focus on voluntary disclosures other than required quarterly filings, I 

measure information over the (approximately) 100 days between a firm’s third 

quarter earnings announcements and its fourth quarter earnings announcements 

(hereafter referred to as the disclosure window), exclusive of the earnings 

announcement days. Under Accounting Principles Board Opinion No. 28: Interim 

Financial Reporting (AICPA, 1973), managers are allowed to use managerial 

estimates of certain costs and expenses more extensively in quarterly reports than 

in annual reports. As a firm nears its fiscal year end, managers are required to 

make adjustments to the interim estimates in order to prepare annual filings 

required to be audited by Generally Accepted Auditing Standards. Thus, firms are 

likely to have more information available to disclose between the third quarterly 

filings and the fiscal year-end filings.  

I use the percentage of non-zero-return trading days during the disclosure 

window as my measure of disclosure frequency (quantity). The rationale is that 

stock price changes reflect shifts in investors’ beliefs about the firm’s future 

prospects in equilibrium, which result from investors’ responses to disclosures of 

new information. Information has been defined as a change in the expectations of 
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the outcome of an event (Theil, 1967). Thus, high frequencies of non-zero-return 

days reflect continual new information flow to the market.  

Disclosure quality refers to the precision and accuracy of information. 

Precision of disclosures is measured by consensus among investors and accuracy 

of disclosures is measured by accuracy of investors’ earnings expectations. 

Investors’ beliefs are proxied by analyst forecasts of annual earnings per share 

(EPS). To capture both the precision and the accuracy attributes of information, I 

first develop a composite measure that is the sum of the standardized analyst 

forecast dispersion and the standardized mean forecast errors squared (hereafter 

referred to as the combo measure). To focus on the effects of disclosures made 

during the disclosure window, I use the negative of the change in the combo 

measure from the beginning to the end of the disclosure window as my measure 

of disclosure quality. In essence, quality measures the extent to which the 

voluntary disclosures make investors better informed, which depends on the 

precision and accuracy of the information.  Investors are considered better 

informed if, upon receiving the information, their beliefs about the eventual 

outcome become less dispersed and the expectation (mean) of their beliefs moves 

closer to the realized outcome.  

My analyses focus on proprietary cost as a disclosure determinant while 

controlling for a comprehensive set of disclosure-related factors. Theory suggests 

that rational firms will opt for full voluntary disclosures to reduce information 

asymmetry and cost of capital and improve stock liquidity, absent disclosure costs 
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(Grossman and Hart, 1980; Grossman, 1981; Milgrom, 1981; Diamond and 

Verrecchia, 1991; Baiman and Verrecchia, 1996; Easley and O’Hara, 2004). 

There is also empirical evidence of capital market benefits associated with 

increased corporate disclosures (Botosan, 1997; Leuz and Verrecchia, 2000). 

However, the full disclosure prediction is inconsistent with empirical observations 

that managers do exercise discretion over their disclosure decisions. 

Proprietary cost is arguably the most compelling cost that supports the 

withholding of information (Verrecchia, 2001). A large amount of discretionary 

disclosure theory research is based on the notion of proprietary cost (Verrecchia, 

2001). Theoreticians demonstrate that managers trade off costs such as 

proprietary cost against benefits such as increased stock liquidity and reduced cost 

of capital in their disclosure-related decision-making process (Verrecchia 2001). 

Thus, I expect proprietary cost to have the most manifest differential effects on 

the quantity and quality of disclosures as firms attempt to simultaneously balance 

these costs with the benefits of disclosures. I derive two principal components 

from four original proxy variables, capital intensity, research and development 

(R&D) intensity, long-term revenue growth prospect, and industry concentration 

ratio, as my measures of proprietary cost. One component captures proprietary 

cost concerning entry threat and the other captures proprietary cost related to 

protecting high future growth. 

My research sample consists of 10,884 (3,320 unique firms) firm-year 

observations over the period of 1990-2001. My empirical results reveal significant 
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contrasting effects of proprietary cost on the quantity versus quality of voluntary 

disclosures. Consistent with my hypothesis 1, I find that disclosure quality 

decreases significantly in proprietary cost. This suggests that firms with high 

proprietary costs, reflected in relatively high entry threat and/or high growth 

prospects, provide less precise and less accurate information to reduce its 

usefulness to existing and potential competitors. By contrast, I find disclosure 

quantity increases in proprietary cost, consistent with high proprietary cost firms 

making more frequent disclosures to compensate for their low quality of 

disclosures and using high quantities of voluntary disclosures to resolve adverse 

selection information problems.3 In addition, I document evidence of a substitute 

relation between the quantity and quality of disclosures for firms with high 

proprietary cost.  

Differential effects on the quantity versus quality of disclosures are also 

found for several control variables such as litigation risk, insider trading activity, 

firm size, institutional ownership, and market to book ratio that are previously 

identified as disclosure determinants. 

This study makes several contributions to the growing body of corporate 

disclosure literature. First, based on recent advances in disclosure theory research, 

I decompose voluntary disclosure decisions into quantity and quality decisions 

                                                 
3 To the extent that public investors are unsure of the quality of the managers’ private information, 
even increases in quantity without accompanying high quality can reduce adverse selection 
problem. Investigations of the extent to which quantity and quality of disclosure resolve 
information asymmetry are left for future research. 
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and provide useful empirical evidence of differential relations between disclosure 

determinants and disclosure quantity and quality. The findings of this study 

further our understanding of the relation between disclosure incentives and 

voluntary disclosure decisions. The results of this study also highlight the 

importance of the distinction between quantity and quality of information in 

voluntary disclosure research. Second, my measures for quantity and quality of 

disclosures are relatively new and can be more easily implemented than other 

measures such as hand-collected press release data or analyst ratings of 

disclosures published by the Association for Investment Management and 

Research (hereafter referred to as AIMR).  

Finally, this study has important policy implications. Standard setters and 

regulators have been concerned with the sufficiency of corporate disclosures and 

the appropriate level of disclosure regulation. Corporate disclosure behavior has 

attracted even more attention in the wake of recent financial reporting failures. 

This study provides useful evidence that may help regulators evaluate the costs 

and benefits associated with new disclosure regulations. 

The remainder of this dissertation is organized as follows. Chapter 2 

provides reviews of prior research related to this study. Chapter 3 develops my 

hypotheses. Definitions of the variables and description of the research data are 

presented in Chapter 4. Chapter 5 specifies the empirical models and presents the 

results of the empirical investigation. Chapter 6 summarizes and concludes this 

study. 
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Chapter 2:  Literature Review 

This study draws and builds on extant literature that studies the 

determinants and consequences of corporate disclosure decisions and the relation 

between proprietary cost and financial reporting choices. This chapter reviews the 

related studies that provide evidence that forms the theoretical basis for my 

hypotheses.  

Corporate communication with outside parties such as investors, financial 

analysts, and other stakeholders has long been studied and a large body of 

literature exists on issues related to management disclosure decisions. Prior 

research has established both analytical and empirical evidence that is related to 

this study. Below I first review analytic disclosure research following the 

theoretical development from full disclosure theory to discretionary disclosure 

theory. Next I selectively review empirical studies on the determinants and 

consequences of corporate disclosures using different proxies for disclosures. 

Finally, I provide a review of existing empirical evidence on the role of 

proprietary cost on corporate financial reporting choices. 

2.1 ANALYTIC DISCLOSURE LITERATURE 

2.1.1 Unique Full-Disclosure Equilibrium 

Economists have studied the theory that the possessor of superior 

information will signal his private information to achieve economic benefit in a 
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variety of institutional settings. Assuming disclosures are costless and verifiable, 

Grossman and Hart (1980), Grossman (1981), and Milgrom (1981) conclude that 

the seller who has superior information about his product (or asset) will always 

follow a policy of full disclosure in equilibrium due to adverse selection in the 

product market. The underlying rationale is that when a seller withholds 

information, the buyer will become suspicious about the quality of the product 

and therefore discount the product quality. It is shown that the buyer treats the 

withheld information as least favorable information and discounts the product 

quality to the worst case so that the seller is better off disclosing what he knows.  

2.1.2 Capital Market Benefits of Disclosure 

Analytic research has also demonstrated that firms derive capital market 

benefits from increased disclosure, suggesting that it is in the firm’s interest to 

provide more voluntary disclosures.  For example, Diamond and Verrecchia 

(1991) and Baiman and Verrecchia (1996) conclude that a firm’s disclosure 

reduces information asymmetry, improves its stock liquidity, and therefore lowers 

cost of capital for the firm. Recent research by Easley and O’Hara (2004) 

analyzes the role of the quantity and quality of a firm’s public information in 

affecting its cost of capital. EO conclude that in equilibrium an increase in either 

the quantity or quality of public information lowers the firm’s cost of capital. In 

addition, Fishman and Hagerty (1989) also provide theoretical evidence that 

disclosures improve the efficiency of the market prices of the firm’s securities, 
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which leads to more efficient investment decisions by the firm, thus providing the 

firm with incentives to increase voluntary disclosures. 

Taken together, the conclusions from the above research seem to suggest, 

ex ante, firms will always opt for a full disclosure policy to resolve adverse 

selection and take advantage of the capital market benefits associated with 

increased disclosures. But this is inconsistent with empirical observations that 

managers exercise discretion over their disclosure choices. This inconsistency 

motivated the development of discretionary disclosure theory that incorporates 

costs associated with disclosures that support managerial discretion.  

2.1.3 Discretionary Disclosure Theory 

Analytic discretionary disclosure research is largely based on the notion of 

proprietary costs.4 In his discussion of costs that support managerial withholding 

of private information in equilibrium, Verrecchia (2001) remarks that “… 

arguably the most compelling is the cost associated with disclosing information 

that is proprietary in nature.”5 Proprietary cost arises from increased competition 

due to new entries to the product market, reduced profitability due to increased 

competition, and/or impaired competitive advantages due to competitors’ 

                                                 
4 For example, Verrecchia, 1983; Jovanovic, 1982; Lanen and Verrecchia,1987; Dye, 1985b; 
Darrough and Stoughton ,1990; Wagenhofer, 1990; Feltham and Xie, 1992; Newman and Sansing,  
1993; Gigler, 1994; Hayes and Lundholm, 1996; Clinch and Verrecchia, 1997. See Verrecchia 
(2001) for a list of related work. 
5 Dye (1985) and Jung and Kwon (1988) also demonstrate the existence of withholding 
information when investors are unsure about the manager’s information.  
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acquisition of sensitive operating information and actions that adversely affect the 

future profit of the disclosing firm. 

Assuming all managerial disclosures are truthful and investors have 

rational expectations about firms’ disclosure motivations, Verrecchia (1983) 

analyzes a disclosure decision model in which a value-maximizing firm incurs an 

exogenous amount of proprietary cost associated with disclosing private 

information. Thus, the firm has to choose its disclosure level to maximize its 

capital market valuation taking into consideration the proprietary cost. A unique 

partial disclosure equilibrium obtains wherein the disclosure threshold (below 

which information is withheld) is the level at which the benefits from disclosing 

the private information justify the proprietary cost and as a result only favorable 

information is disclosed. It is shown that full disclosure never exists as long as the 

proprietary cost is positive and that the disclosure threshold increases with the 

proprietary cost. 

Also in truthful disclosure settings, Darrough and Stoughton (1990, 

hereafter DS) and Wagenhofer (1990) analyze disclosure decisions of an 

incumbent firm that wishes to maximize its financial market valuation but faces a 

strategic opponent who decides whether to enter the same product market. In both 

studies the proprietary cost is endogenous – the incumbent incurs proprietary cost 

only if the strategic opponent takes adverse actions, which in turn depends on the 

disclosure decisions of the incumbent.  DS demonstrate a partial disclosure 

equilibrium in which favorable information is never disclosed (to deter the 
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opponent’s entry into the product market) but unfavorable information is 

disclosed sometimes. 6  Wagenhoffer derives a somewhat different partial 

disclosure equilibrium that consists of two non-disclosure intervals – the most 

unfavorable information (to avoid negative market reaction) and the most 

favorable information (to avoid proprietary cost arising from the opponent’s 

entry). Feltham and Xie (1992) extend the model of DS and reach similar 

conclusions.  

The above models restrict the firm’s disclosure strategy to either 

nondisclosure or truthful disclosure, effectively assuming away the manager’s 

ability to exercise discretion over the content (e.g., the precision and accuracy) of 

the disclosure.7 In total, these studies show that proprietary cost affects the 

probability of the occurrence (or quantity) of the firm’s voluntary disclosures.  

In “cheap talk” settings, managers are allowed discretion over the content 

of the disclosure in addition to the decision of whether to disclose private 

information. Newman and Sansing (1993) examine disclosure decisions of a 

manager who wishes to communicate favorable information to its investors but 

unfavorable information to its strategic opponent (the entrant) to avoid proprietary 

cost. Newman and Sansing conclude that in equilibrium the manager will choose 

                                                 
6 Nondisclosure equilibrium obtains when the maintained belief is the opponent will enter (thus 
imposing proprietary cost) with probability of zero upon observing nondisclosure; partial 
disclosure equilibrium obtains when the opponent randomizes its entry decision.  
7 In other words, the quality dimension of the disclosure is held constant in these models.  
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to make noisy and imprecise disclosure but the disclosure can still be 

informative.8  

Also in a “cheap talk” model, Gigler (1994) examines the disclosure 

decisions of a manager who is motivated to increase the current price of the firm’s 

stock in a duopoly product market. Proprietary cost depends on the manager’s 

private information, which also affects its competitor’s strategy. The existence of 

proprietary cost gives the non-verifiable disclosures credibility. Shareholders are 

allowed to sell their shares and therefore they are only concerned with current 

price of the stock. In this setting, Gigler shows that proprietary cost serves as an 

incentive for the firm to increase voluntary disclosures but these disclosures may 

be inaccurate and misleading. The manager can achieve higher current market 

valuation of the firm by overstating its future profitability because the existence of 

proprietary cost makes the disclosures credible to the investors. Verrecchia (2001) 

also derives an equilibrium in which disclosures occur but are vague and less 

informative in a “cheap talk” model.  

Thus, when managers are allowed discretion over disclosure content, the 

above studies demonstrate that proprietary cost affects the precision and accuracy, 

i.e., quality, of firms’ voluntary disclosures.  

                                                 
8 Newman and Sansing use managers’ qualitative comments as an example of such noisy and 
imprecise yet still informative disclosures. 
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In total, proprietary cost-based discretionary disclosure theory research 

has established the role of proprietary cost in affecting the probability of 

voluntary disclosures as well as the precision and accuracy of such disclosures. 

Disclosure decisions are results of managers’ tradeoff between costs and benefits 

associated with disclosures choices. 

2.2 EMPIRICAL DISCLOSURE LITERATURE 

2.2.1 Determinants of Corporate Disclosure 

A substantial amount of empirical disclosure research focuses on 

management earnings forecast and preannouncement behavior. However, this 

research has not provided consistent evidence with respect to the determinants of 

management forecast decisions. For example, Penman (1980) and Lev and 

Penman (1990) document evidence that, on average, firms issue earnings 

forecasts when they have good news, consistent with the authors’ expectation that 

good news firms have incentives to signal their types. 

By contrast, Ajinkya and Gift (1984) find that managers are equally likely 

to disclose both good news and bad news, consistent with the hypothesis that 

managers issue earnings forecasts to move prevailing market expectations 

towards management beliefs. They also find corroborating evidence that the 

capital market revises its expectations following the directions of the management 

forecasts. 
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More recent research by Skinner (1994) and Kasznik and Lev (1995) 

document empirical evidence that firms with large negative earnings surprises are 

more likely to warn about their forthcoming bad news. They attribute the relation 

between negative earnings news and firms’ propensity to issue warnings to the 

litigation risk that bad news firms face and the demand for information from high 

analyst following. 

Miller and Piotroski (2000, hereafter MP) examine the determinants of 

firms issuing forward-looking earnings statements using a sample of high book-

to-market (distressed) firms that experience turnaround. Management earnings 

forecasts are collected from the Dow Jones News Retrieval service (DJNR). MP 

identify a large set of factors such as persistence of performance, litigation risk, 

institutional ownership, and managerial stock-based compensation that explain 

the cross-sectional variation in the firms’ disclosure decisions. 

However, examining management earnings forecast behavior alone may 

be inadequate for addressing the most fundamental issue of disclosure decisions. 

Managerial disclosures cover the full spectrum of operating information such as 

earnings forecasts, new product developments, and dividend information as well 

as non-operating information such as appointments of officers and board 

members. Thus, the results from earnings forecast studies may not generalize to 

firm’s overall disclosure behavior. In addition, Dye (1985) argues that a 

management earnings forecast is non-proprietary as it does not change the 

distribution of the forecasting firm’s future earnings and is verifiable at the end of 
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the period. Incentives for voluntary disclosure of other non-verifiable information 

may not be the same as for issuing earnings forecasts. 

Fewer studies have examined firms’ comprehensive disclosure behavior, 

mainly due to the lack of a reliable theoretical framework and the difficulty of 

measuring comprehensive corporate disclosures. Using analyst ratings of firm 

disclosures published in the annual reports of the Association for Investment 

Management and Research (hereafter AIMR) as a measure of firms’ overall 

disclosure quality, Lang and Lundholm (1993, hereafter LL) empirically examine 

the determinants of corporate disclosure policies. LL find that analyst ratings 

increase in firm size, contemporaneous stock returns, and incidence of future 

security offerings, and decrease in the correlation of earnings and returns.  

Miller (2002) focuses exclusively on the univariate relation between 

extended earnings increases and voluntary disclosure in a time series setting. His 

sample consists of 80 firms that exhibit a particular earnings pattern – four 

quarters of flat earnings (year 0) followed by 8 consecutive quarters of earnings 

increases (year 1 and year 2) during the period of 1980-1993. 9  Voluntary 

disclosure is measured using corporate news items hand-collected form the Dow 

Jones News Retrieval services (DJNR). Consistent with his hypothesis, Miller 

                                                 
9 Miller restricts his sample to small- to medium-sized firms. In a replication using First Call’s 
management guidance database, he was unable to find any firm that survies the restrictive criteria 
for his original hand-collected sample. 
 

 16



documents significant disclosure increases during the periods of extended 

earnings increase.  

Studies using analyst ratings of disclosures or author-constructed 

disclosure measures provide useful evidence on the firms’ overall disclosure 

practices beyond management earnings forecast activities. However, both analyst 

ratings and author-created metrics are subject to bias that might be brought in by 

the agents who create the data.10  

2.2.2 Capital Market Consequences of Disclosure  

Extant research has also documented empirical evidence of capital market 

consequences of voluntary disclosures using various proxies for disclosure. Coller 

and Yohn (1997) report that forecasting firms have larger information asymmetry 

(measured by bid-ask spreads) prior to management forecasts than non-

forecasting firms but the difference becomes insignificant following the forecasts. 

Coller and Yohn conclude that existence of information asymmetry provides 

incentives for management earning forecasts and management forecasts benefit 

firms by reducing information asymmetry.  

Several studies examine consequences of corporate disclosures using 

AIMR-published analyst ratings as proxies for disclosure. Welker (1995) finds a 

negative relation between the analyst ratings of firm disclosures and firms’ 

                                                 
10 In addition, AIMR stopped publishing analyst ratings after 1996.  
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subsequent bid-ask spreads, supporting the notion that high level disclosures 

reduce information asymmetry and hence improve stock liquidity in the capital 

market. Lang and Lundholm (1996) report that higher analyst ratings are 

associated with larger analyst following, more accurate analyst forecasts, less 

dispersion among analyst forecasts, and lower volatility of forecast revisions. In a 

time series setting, Healy, Hutton, and Palepu (1999) provide evidence that 

increases in analyst ratings of disclosures are accompanied by improved stock 

returns, institutional ownership, analyst following, and stock liquidity. Finally, 

Lundholm and Myers (2002) show that firms with high analyst ratings of 

disclosures “bring the future forward” – current period returns of these firms 

reflect more information about future earnings changes when compared with 

firms with low analyst ratings. 

Using a self-constructed measure of disclosure level based on the 1990 

annual reports of a sample of 122 manufacturing firms, Botosan documents an 

inverse relation between disclosure level and the firm’s estimated cost of equity 

capital for firms with low analyst following. Botosan (1997) is the first paper that 

establishes a direct empirical link between corporate disclosures and cost of 

capital empirically. Leuz and Verrecchia (2000, hereafter LV) examine German 

firms that have switched from German accounting rules to an international 

reporting regime and therefore committed themselves to increased level of 

disclosures. LV conclude that increased disclosures lead to a reduction in the 

information asymmetry component of cost of capital, where information 
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asymmetry is proxied by bid-ask spread and trading volume. 

Overall, evidence from the empirical disclosure literature supports the 

theoretical predictions that voluntary disclosure reduces information asymmetry, 

improves stock liquidity, and lowers cost of capital for disclosing firms. 

2.3 PROPRIETARY COST  

Although the association of proprietary cost with disclosure decisions has 

been extensively examined in analytic research, empirical research on the role of 

proprietary cost has been sparse. Saudagaran and Meek (1997) comment that 

empirical research on the effects of proprietary cost is “notably absent.” Healy 

and Palepu (2001) express a similar opinion in their review of the empirical 

voluntary disclosure literature. 

Most of the relevant studies examine the relation between segment 

reporting choices and proprietary cost. Measures of proprietary cost are largely 

drawn from industrial organization literature. Using US data, Harris (1998) 

examines the relation between industry competition and the likelihood that 

managers report operations in a given industry as a segment. Industry competition 

is measured by the four-firm concentration ratio and the speed of firms’ abnormal 

profit adjustment. She finds that operations in less competitive industries (with a 

slow rate of abnormal profit adjustment and a high concentration ratio) are less 

likely to be reported as segments, providing evidence that managers provide low 

quality segment reporting to protect their abnormal profits and large market 
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shares. Berger and Hann (2003) compare firms’ segment reporting choices prior 

to and after the switch from SFAS 14 to SFAS 131 in the US. They find firms that 

previously aggregated information under the more relaxed SFAS 14 reporting 

rules had higher abnormal profitability and more heterogeneous segment 

performances.  

Luez (2003) examines the propensity of German firms to report segments 

as a function of proprietary cost. He finds that German firms are more likely to 

provide business segment data when the proprietary cost is low (with high entry 

barriers) and less likely to report segments when segment profitabilities are more 

heterogeneous. All of the above findings based on segment reporting decisions 

support the hypothesis that segment reporting quality decreases in proprietary cost 

arising from disclosing sensitive business operation information.  

However, since segment reporting is regulated and has been regulated for 

decades, the degree of aggregation of operations is largely limited by the 

reporting rules. The managerial discretion over reporting choices allowed under 

the segment reporting rules may not be as rich as the allowable discretion over 

voluntary disclosures in general. Thus, firms’ segment reporting choices may not 

be representative of their discretionary disclosure behavior in general. 

Studies that examine the relation between proprietary cost and disclosure 

choices other than segment reporting include Zhang (2004) and Cohen (2004). 

Using the analyst ratings of corporate disclosures published in the AIMR annual 

reports, Zhang (2004) finds that analyst ratings decrease in the firm’s proprietary 
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costs measured by capital intensity, R&D intensity, and variability of past returns 

on equity (ROE). Cohen (2004) provides empirical evidence that the ability of 

reported earnings to predict future cash flows is negatively associated with 

proprietary cost measures such as contribution margin, capital intensity, and 

industry concentration.  

In summary, existing empirical research provides some evidence on the 

role of proprietary cost in corporate discretionary disclosure decisions, where 

disclosure is measured using various proxies.  
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Chapter 3:  Hypothesis Development 

Since this is the first study that empirically examines the quantity and 

quality of corporate disclosures, below I first motivate the decomposition of 

disclosure decisions into quantity and quality choices, followed by the 

development of the main hypotheses of my empirical investigation.  

3.1 QUANTITY AND QUALITY OF INFORMATION  

Recent developments in analytic research distinguish between the role of 

the “quantity” and “quality” of the public information a firm provides in affecting 

the firm’s cost of capital (Easley and O’Hara, 2004, hereafter EO). In a multi-

asset rational expectations equilibrium model that includes public and private 

information, and informed and uninformed investors, EO demonstrate that in 

equilibrium the quantity and quality of public information affect asset prices, 

resulting in cross sectional differences in firms’ required returns (i.e., cost of 

capital). Specifically, they show that an increase in either the quantity or the 

quality of public information reduces the risk of the asset to the (uninformed) 

public investors and therefore reduces the equilibrium required returns to holding 

the asset. EO model the quantity of public information as the ratio of the number 

of publicly disclosed signals to the number of total signals available to the 

manager and the quality of information as the precision of the signals.  

 22



An important feature of EO’s model is that, as long as there exists private 

information, uninformed public investors are always disadvantaged relative to 

privately informed investors and public investors cannot fully infer the content of 

the private information from the assets’ equilibrium price. Therefore, EO 

conclude that private information induces a form of non-diversifiable systematic 

risk that should be incorporated in asset pricing models. EO’s results provide a 

rationale for how a firm can influence its cost of capital by choosing the quantity 

and quality of its public disclosures. Knowing that a firm’s choices of the quantity 

and quality of disclosures affect its cost of capital, in this paper I examine the 

factors that determine such choices.    

Casual observation of corporate disclosure activities also reveal 

considerable cross-sectional variation in both the frequency and the degree of 

precision and accuracy of voluntarily disclosed information. Using management 

earnings forecast activity as an example, some firms periodically issue earnings 

forecasts while others do not; some firms issue point estimate earnings forecasts 

while others only make qualitative statements.  

Since a disclosure decision involves both quantity and quality choices and 

each choice affects equilibrium asset prices individually, using separate measures 

for quantity and quality of disclosures should improve our understanding of the 

relations between disclosure choices and disclosure determinants. Furthermore, 

the quantity and quality of disclosures are likely to be affected by the same factors 

and determined simultaneously since both decisions are subject to influence of the 
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same firm economics. However, the directions and strengths of the effects of 

disclosure determinants may differ for quantity versus quality of disclosures.  

Thus, in this study I decompose voluntary disclosures into two elements 

— quantity and quality of disclosures. I define quantity as the frequency of 

disclosures or the rate at which information is made publicly available. More 

frequent disclosures reflect higher quantity. I define quality as the precision and 

accuracy of information, reflected by the extent to which the disclosed 

information narrows the dispersion of investors’ beliefs and reduces the bias in 

investors’ expectations. Investor’s expectations are conventionally proxied by 

analyst forecasts of annual earnings per share. Quantity and quality of disclosures 

are jointly examined.  

3.2 PROPRIETARY COST AND DISCLOSURE QUALITY 

Absent costs arising from disclosing information, it has been shown that it 

is in a firm’s interest to provide more voluntary disclosures in order to take 

advantage of the capital market benefits associated with disclosures. However, a 

firm incurs proprietary cost when its information disclosure causes a strategic 

opponent to take actions that harm the disclosing firm’s profits. A strategic 

opponent can be an existing competitor in the same product market or a potential 

competitor that is considering entering the product market. For example, 

disclosures about high abnormal profits could attract more entrants into the 

product market to compete for market shares. The competition-based notion of 

 24



proprietary cost is consistent with the conclusion of the industrial organization 

literature that competition drives down profitability.  

Since proprietary cost arises from a strategic opponent’s use of the 

proprietary information, I expect more precise and more accurate disclosures to be 

more informative and useful for opponents. As demonstrated in the discretionary 

disclosure theory studies, the action of a strategic opponent is a function of its 

expectations about the disclosing firm’s type (profitability) which depends on the 

disclosed signals. Thus, more precise and more accurate disclosures facilitate the 

formation of more accurate expectations for the opponent.  

Therefore, I expect firms that face high proprietary costs to provide lower 

quality disclosures to reduce the usefulness of the revealed information to 

competitors. Low quality of disclosures is reflected by lower levels of precision 

(i.e., large variances) and accuracy (i.e., overstatements or understatements) of the 

information. This leads to my first hypothesis, stated in the alternative form.  

H1:  Ceteris paribus, voluntary corporate disclosure quality decreases in 

the firm’s proprietary cost. 

3.3 PROPRIETARY COST AND DISCLOSURE QUANTITY 

Managers concerned with proprietary cost face conflicting incentives in 

their disclosure decisions – on the one hand, they are motivated to increase 

disclosures (possibly in terms of both quantity and quality) to take advantage of 

the capital market benefits such as increased stock liquidity and reduced cost of 

 25



capital; on the other hand, they wish to avoid proprietary cost that may arise from 

competitors’ use of the proprietary information that harms the firm’s future 

profitability. Hence, the manager’s disclosure decision function can be 

characterized as maximizing disclosure benefits and minimizing proprietary cost 

simultaneously. 

Section 3.2 discusses the rationale for how firms avoid proprietary cost by 

lowering the quality of disclosures. Holding disclosure quantity constant, 

securities of low disclosure quality firms are riskier to uninformed public 

investors than securities of firms with higher quality of disclosures, because lower 

disclosure quality leads to relatively high information asymmetry. As a result, 

public investors will require compensation for bearing higher risk and the 

equilibrium required returns for holding the riskier securities will increase. Thus, 

relative to high disclosure quality firms, low disclosure quality firms will have 

less liquid securities and higher cost of capital. In addition, there may be other 

social costs associated with being identified as a low discloser and such social 

costs may also translate to economic costs.11

Holding disclosure quality constant, EO demonstrate that an increase in a 

firm’s disclosure quantity lowers the information risk to investors and therefore 

reduces its cost of capital, provided that there is private information and 

uninformed investors cannot infer the content of the private information from the 

                                                 
11 An example of such social costs is reputation loss among financial analysts and investors. Such 
reputation loss could lead to lower future demand and analyst coverage for the firm’s securities.  
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security’s equilibrium prices. Given that investors are uncertain of the content of 

managers’ private information and managers are allowed discretion over 

disclosure quality, which is more crucial for proprietary cost concern, I expect 

managers with high proprietary cost to increase the frequency (quantity) of 

disclosures (while lowering the quality) to alleviate adverse selection and respond 

to investors’ demand for information. The maintained assumption is that 

managers are (or they believe they are) able to avoid (or lower) proprietary cost 

by lowering disclosure quality and meanwhile benefit from increasing the 

quantity of disclosures (that are likely low quality). 

In summary, I expect high proprietary cost firms to use a high quantity of 

disclosures as their primary means of reducing information risk induced by 

adverse selection. Hence, my second hypothesis is (stated in the alternative form), 

H2:  Ceteris paribus, voluntary corporate disclosure quantity increases 

in the firm’s proprietary cost. 
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Chapter 4:  Variable Definitions and Research Sample 

This chapter discusses the measurements of the variables and describes the 

research sample data used in the empirical investigation of the effects of 

proprietary cost on the quantity and quality of voluntary disclosures. A list of 

variable definitions, including both main variables and control variables, is 

provided in Appendix A. 

4.1 VARIABLE DEFINITIONS 

4.1.1 Measuring Disclosure Window 

To focus on voluntary corporate disclosures other than required quarterly 

filings, I first define the disclosure window over which my measures of quantity 

and quality of disclosures are collected. It spans the approximately 100 days that 

begin on the third day following a firm’s third quarter earnings announcements 

and end one day prior to the annual earnings announcements. Figure 1 illustrates 

how the disclosure window is defined.  

Under Accounting Principles Board Opinion No. 28: Interim Financial 

Reporting (AICPA, 1973), the fiscal year is the primary reporting period and 

quarterly reports are integral parts of the annual financial reporting process. Under 

this integral reporting approach, managers are allowed to use managerial 

estimates of certain costs and expenses such as period costs and income tax 
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expenses more extensively in quarterly reports than in annual reports. As a firm 

nears fiscal year end, managers are required to make adjustments to interim 

estimates in order to prepare annual filings that are audited. It is reasonable to 

expect that managers gain a clearer picture about the upcoming performance 

results as the fiscal year end draws close and therefore they are more able to guide 

the capital market expectations if they wish to do so. Thus, I expect firms to have 

more information available to disclose during the defined disclosure windows.12

4.1.2 Measuring Disclosure Quality (QUALITY) 

Quality refers to the precision and accuracy of disclosures, measured by 

the increase in consensus and accuracy of investors’ expectations over the 

disclosure window. Following prior research (Brown and Rozeff, 1978, among 

others), I use analyst forecasts as proxies for investors’ expectations. Consensus is 

the inverse of analyst forecast dispersion (variance) and accuracy is the inverse of 

mean analyst forecast errors squared.  

Analytic research by Holthausen and Verrecchia (1990) and Barron, Kim, 

Lim, and Stevens (1998) demonstrates that the degree of consensus among 

information users increases with the precision (i.e., inverse of the variance) of 

disclosure signals. There is also empirical evidence of a negative relation between 

                                                 
12 Using the fourth quarter interval also minimizes data loss during the process of matching 
observations between IBES forecast files and other data sources as more analysts provide annual 
EPS forecasts preceding annual earnings announcements than preceding other quarterly earnings 
announcements. 
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AIMR-published analyst ratings of disclosures and analyst forecast dispersions 

(Lang and Lundholm, 1996; Healy, Hutton, and Palepu, 1999). In addition, Hope 

(2003) examines a sample of international firms and finds the extent of firms’ 

disclosure of their accounting policies is negatively related to their analyst 

forecast dispersion.   

Waymire (1986) documents that analyst forecasts issued after 

management forecasts are more accurate than analyst forecasts issued prior to 

management forecasts but are no more accurate than the management forecasts, 

suggesting that analyst forecast accuracy is bounded by management forecast 

accuracy. Furthermore, Lang and Lundholm (1996) report that high analyst 

ratings of disclosures are associated with more accurate analyst forecasts and 

Hope (2003) reaches the same conclusion using an international sample. Lang, 

Lins, and Miller (2003) provide evidence that foreign firms that choose to cross-

list on U.S. exchanges experience increased analyst coverage and analyst forecast 

accuracy. The authors attribute the results to the improved information 

environment of the cross-listing firms due to more stringent disclosure 

requirements in the U.S.  

Taken together, theory and empirical research has established the link 

between information quality and consensus and accuracy of investor beliefs. 

Information quality is a function of and characterized by the precision and 

accuracy of disclosures. Therefore, in this study I use the consensus and accuracy 
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effects of disclosures on the investors’ beliefs to proxy for the quality of 

disclosures.13  

Since disclosures are likely to affect dispersion (consensus) and forecast 

errors (accuracy) simultaneously, the two effects may be in the same or opposite 

directions. In other words, disclosures can be precise (thereby improving 

consensus among information users) but inaccurate (thereby reducing accuracy of 

investor’s expectations), and vice versa.14 In cases where the two effects are in 

different directions, it may become difficult to conclude whether the new 

disclosure leaves public investors better informed if we examine the dispersion 

changes or forecast error changes in isolation. 

To account for both effects at once, and to facilitate cross-sectional 

comparisons of disclosure quality, I standardize both forecast dispersion and 

mean forecast errors squared (to mean = 0 and standard deviation =1) and use the 

sum of the standardized values as a composite measure of dispersion and forecast 

error (hereafter referred to as the combo measure).15 The combo measure is 

                                                 
13 A more direct measure of the disclosure quality (precision and accuracy) would be to examine 
each voluntary disclosure item and determine its precision and accuracy, maybe using a self- 
constructed scoring scheme. However, because I am interested in the quality of voluntary 
disclosures in general, it will be practically infeasible to hand collect and code the voluntary 
disclosures of various types and nature, not to mention the human bias and errors that may be 
brought into the data during the process. 
14 To provide an example, assuming firm A and firm B both have ex post realized EPS of $3.75. 
Firm A previously issued a point earnings forecast of $3.90 and Firm B made a range earning 
forecast of $3.50 - $4.00. In this case, firm A’s disclosure is more precise (with low variance) but 
inaccurate (with overstated EPS) whereas firm B’s disclosure is less precise (with larger variance) 
but accurate. Firm A’s disclosure may result in a narrower distribution of the analyst forecasts but 
with large forecast errors whereas firm B’s disclosure may lead to a wide distribution of analyst 
forecasts but the consensus forecast may be unbiased. 
15 Thus, the unit of the combo measure is standard deviation from mean (0).  
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computed at both the beginning and the end of the disclosure window. To capture 

the effects of the disclosures made during the specified disclosure window, I take 

the change in the combo measure from the beginning to the end of the disclosure 

window to be my measure of disclosure quality. Since a positive change in the 

combo measure implies poor quality (i.e., increased forecast dispersion and errors 

over the disclosure window), I multiply this measure by negative one so it 

becomes an increasing function of precision and accuracy. I label this variable 

QUALITY. It is then linearly residualized with respect to the beginning level of 

combo measure to partition out the portion of changes in combo measure (i.e., 

that is due to the variation in the beginning levels of combo measures.16 Thus, the 

residualized QUALITY (henceforth QUALITY) is comparable across firms.  

Beginning level of combo measure is calculated using at least two distinct 

analysts’ annual EPS forecasts issued within 30 days immediately following the 

third quarter earnings announcements. Ending level of combo measure is 

calculated using at least two distinct analysts’ annual EPS forecasts issued over 

the 45 days commencing on the 61st day after the third earnings announcements 

but prior to the annual earning announcements.17  I use a longer window for the 

ending combo measure calculations because fewer analysts issue forecasts 

                                                 
16 The precision and accuracy of disclosure is upper-bounded by the information realizations. 
There is a mechanical positive relation between the beginning combo measure and QUALITY – the 
higher the beginning combo measure, the larger is the potential for improvement (QUALITY).  
17 In cases where there are less than 45 days between the 3rd and 4th earnings announcements, the 
window is automatically shortened. Restricting this window to 30 days does not change the test 
results. 
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preceding annual earnings announcements than immediately following third 

quarter earnings announcements. 

To provide some evidence on the relation between my measure QUALITY 

and the previously established disclosure quality measures such as AIMR-

published disclosure rankings and the consensus measure developed by Barron, 

Kim, Lim, and Stevens (1998, hereafter BKLS), I estimate the correlations 

between QUALITY and these measures. QUALITY is ranked within industry-year 

in a fashion similar to AIMR rankings and the estimated Spearman rank 

correlation between the two is 0.159 (p < 0.01), based on the sample of 1,500 

observations with available AIMR rankings.18  

BKLS develop a consensus measure that is a function of forecast 

dispersion and forecast errors and captures the extent to which analysts use 

common information. Several studies use the BKLS measure to proxy for quality 

of public information (Barron and Stuerke, 1998; Barron, Byard, and Kim, 2002; 

Botosan, Plumlee, and Xie, 2004; Byard and Shaw, 2004). The correlation 

between my measure of QUALITY and the change in BKLS consensus measure 

over the disclosure window is insignificant. However, further examination reveals 

that the change in the BKLS consensus measure is highly positively correlated 

with the negative of the change in forecast dispersion (ρ = 0.071, p < 0.01), which 

                                                 
18 AIMR rankings were stopped after 1995. The Spearman correlation between AIMR rankings 
and my measure of disclosure quantity is also highly significant (ρ=0.093). Zhang (2004) suggests 
that AIMR rankings are likely to reflect both quantity and quality of disclosures as analysts are 
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is the consensus component of my QUALITY variable. This suggests that they 

both capture the extent of investors using common information and sharing 

common beliefs. 

The correlations between QUALITY and previously used disclosure quality 

measures provide empirical support for using QUALITY as a sound measure of 

disclosure quality.  

4.1.3 Measuring Disclosure Quantity (QUANTITY) 

I use the percentage of non-zero-return trading days during the disclosure 

window to proxy for disclosure quantity (QUANTITY).  

Information has been defined as a change in the expectations of the 

outcome of an event.19 Stock price changes as a function of information has long 

been established both theoretically and empirically.20 Event studies have long 

used abnormal returns as a measure of the amount of information content of an 

event (eg, Beaver, 1968, among others). The rationale is that stock price changes 

reflect shifts in investor beliefs in equilibrium, and investor beliefs change in 

response to new information. Thus, a trading day with non-zero returns can be 

characterized as having new information. Consequently, high frequencies of non-

zero-return days reflect continual new information flow to the market and 

                                                                                                                                     
required to rate both the “effectiveness” and the “extent” to which information is provided to 
investors, according to AIMR annual reports. 
 
19 Henry Theil, Economics and Information Theory, 1967, cited by Beaver (1968). 

 34



therefore, a high quantity of disclosures. Chambers, Jennings, and Thompson 

(2004) also use quarterly percentage of non-zero-return trading days as a proxy 

for information flow, which is similar to my construct of information quantity. 

They argue that if a firm’s stock price changes every day then the firm is expected 

to have a relatively high rate of information flow, and vice versa. 

However, the percentage of non-zero-return trading days is likely to be a 

noisy measure of disclosure quantity as non-disclosure-driven price changes may 

be erroneously attributed to the management. For example, a price change may 

result from trading by influential shareholders such as institutional investors or 

from analysts’ information production.21 To control for these contemporaneous 

factors, institutional holdings and analyst following are included in the 

multivariate analyses. To the extent that these controls might be incomplete, the 

QUANTITY measure may contain noise and therefore reduce the power of the test. 

Market-wide and/or industry-wide shocks that affect the cross-section of 

firms may lead to price changes in the absence of corporate disclosures. An 

industry indicator variable is included in the multivariate tests to control for 

industry fixed effects. To adjust for market-wide price changes, I replace the 

count of the days having non-zero raw returns with the count of the days having 

                                                                                                                                     
20 See Karpoff (1987) for a list of early theoretical and empirical studies on stock price changes. 
Verrechia (2001) also models price variation as a function of disclosure in accounting settings. 
21 The informational role of financial analysts is subject to an ongoing debate, with some 
believing that analysts produce new information while others believing that analysts only 
disseminate what is already known. See Healy and Palepu (2001) for a discussion.  
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non-zero abnormal returns (market-adjusted). 22  As one would expect, this 

adjustment did not change the values of the dependent variable QUANTITY and 

therefore does not affect the results.23  

To provide evidence on the relation between the frequency of disclosures 

and the percentage of non-zero-return trading days, I conduct a news search for 

managerial disclosures for a small subsample.24 I randomly select 30 firm-year 

observations from the top quintile (top 30) and 30 firm-year observations from the 

bottom quintile (bottom 30) of the QUANTITY variable distribution with 

QUANTITY ranked from the highest to lowest values. For each observation, I 

search the Dow Jones News Services for news items attributable to the 

management over the disclosure window.25 Repeated disclosures are excluded. 

Two-sample t-tests are performed on the mean number of disclosures and the 

mean number of days with disclosures across the two groups. The mean number 

of disclosures of the top 30 group is 19.3 and that for the bottom 30 group is 3.67. 

The difference is statistically significant (t = 13.80). The mean number of days 

with disclosures for the top 30 group is 7.45 and that for the bottom 30 group is 

                                                 
22 Abnormal returns are calculated only for firms with non-zero raw returns.  
23 Momentum effects of news released prior to the disclosure window may also add noise to the 
quantity measure if the effects last over three days, which is implicitly assumed in this study. 
However, as long as momentum effects are not systematically different among sample firms, the 
results should not be affected.  
24 An alternative disclosure quantity measure will be the count of managerial disclosure items 
appeared in news and financial press. However this procedure is extremely time consuming and 
also subject to human bias and errors as same news may appear multiple times in press.  
25 News that is not directly released by the management but in which the management was quoted 
or referenced as the source of the information is included as disclosures.  
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2.24. This difference is also statistically significant (t = 8.39). This provides some 

evidence that the percentage of non-zero return days reflects the frequency of 

corporate disclosures and is a valid proxy for disclosure quantity. 

4.1.4 Measuring Proprietary Cost (PROPRIETARY COST) 

Based on existing research, I first develop four different measures for 

proprietary cost. I then perform principal component analysis to derive two 

principal components from the four variables as my final measures for proprietary 

cost. Below I discuss the four original variables first, followed by discussion of 

the two principal components. 

Capital intensity (INVCAPITAL), which is computed as the ratio of the 

beginning-of-year property, plant, and equipment (net PPE assets) to the fiscal 

year’s average total assets, measures the extent of capital requirement a potential 

entrant faces in order to enter the product market. This measure has been 

extensively used to capture entry barriers in industrial organization (Schmalensee, 

1989) and accounting research (Clarkson, Kao, and Richardson, 1994; Luez, 

2003). Higher capital intensity implies a higher entry barrier and lower entry 

threat. Thus firms with high capital intensity are less likely to be disadvantaged by 

providing voluntary disclosures and firms with low entry barriers are more likely 

to be threatened by new competition. The raw capital intensity measure is 

subtracted from 1 so the resulting measure, INVCAPITAL, is positively related to 

proprietary cost.  
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The second proxy, research and development intensity (RD), is the ratio of 

the research and development cost (R&D) to the fiscal year’s average total assets. 

Operations-related information is often sensitive and proprietary in nature for high 

R&D firms. For example, pharmaceutical companies are often reluctant to 

disclose the specifics of their ongoing drug development programs. Early release 

of detailed project information may stimulate competing product development by 

competitors that might preempt the products of the disclosing firms. Thus, 

proprietary cost is expected to increase in R&D intensity.  

The third proxy is future revenue growth (GROWTH), which is computed 

as the geometric mean of the firm’s revenue growth rate two years forward.26 

Since managers are expected to have good knowledge about both their own firms 

and the industry in which they operate, they are likely to have knowledge about 

their firms’ future growth. Firms with favorable future revenue growth prospects 

are likely to possess competitive advantages such as unique product 

differentiation and/or large market share in their product market. To protect their 

competitive advantages, these firms are less likely to provide sensitive operating 

information in order to avoid attracting new entrants or increased competition 

                                                 
26 Alternatively, Bamber and Cheon (1998) use market to book ratio as a growth measure, 
proxying for proprietary cost. Market to book ratio reflects the market’s expectation of the firm’s 
growth, and if the market is not efficient, the mispricing may bring error to this measure of 
growth. Comparing with market to book, future revenue growth used in this paper better captures 
the manager’s intention to protect the firm’s competitive advantages when they have private 
information about the firm’s future prospect. 
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from existing competitors. Consequently, proprietary cost is expected to increase 

with future revenue growth.  

The last proxy for proprietary cost, industry concentration ratio 

(CONCENTRATION), is measured using the Herfindahl-Hirschman index. This 

index measures the product market concentration ratio of an industry and is 

computed as the sum of the squared market shares of all firms in the industry 

defined by the two-digit SIC codes. This index approaches one for highly 

concentrated industries (e.g., monopoly or oligopoly markets) and approaches 

zero when the firms have relatively equal market power in the industry. Firms in 

highly concentrated industries likely possess high market power, large market 

shares, and enjoy high abnormal profitability (Harris, 1998). Therefore these 

firms have strong incentives to protect their current advantages and face high 

proprietary cost associated with disclosure. Hence, CONCENTRATION is 

positively related to proprietary cost. 

The four variables are highly inter-correlated as they proxy for the same 

underlying construct of proprietary cost. Including all four individual variables in 

one model may inflate the variances of the estimated effects due to 

multicollinearity and lead to unreliable conclusions. Dropping any of them will 

also cause loss of information because they are theoretically linked to proprietary 

cost. Therefore I use principal component analysis to examine the relations among 

the proxies and summarize them into measures that best capture the useful 

information without obscuring their relations with proprietary cost.  
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I retain the first two principal components, which together account for 

97% of the total variance of the components, as my final proprietary cost 

variables.27 The first principal component primarily captures competition- and 

entry threat- related proprietary cost with highest positive loadings (weight 

coefficient = 0.76) on the capital intensity variable (INVCAPITAL). The second 

principal component captures growth-related proprietary cost with highest 

loadings on revenue growth (weight coefficient = 0.77). Thus, I refer to the first 

principal component as “entry threat” and the second principal component as 

“growth protection” for ease of exposition. Loadings on R&D variable are 

approximately equal across the two components (coefficients=0.07 and 0.10 

respectively) and industry concentration ratio (CONCENTRATION) receives 

minimal loadings for both (weight coefficients = -0.0009 and -0.0004 

respectively). High values of “entry threat” and “growth protection” indicate high 

proprietary costs. 

Table 2 presents the pair-wise correlations among the four original proxies 

for proprietary cost and the results of the principal component analysis performed 

on the four proxy variables.  

                                                 
27 The principal components are each a linear combination of the original proxy variables (mean-
adjusted). The weight (coefficient) each original variable receives in the linear combination is the 
corresponding eigenvector of the covariance matrix. The principal components are orthogonal to 
one another by construction. For more detail, see Morrison (1976) Multivariate Statistical 
Methods, second Ed. 
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4.1.5 Control Variables 

Prior research also documents empirical evidence of relations between 

voluntary disclosure and factors other than proprietary cost. These factors are thus 

included in the multivariate analyses as controls to minimize estimate bias arising 

from omitted correlated variables and to improve the overall fit of the models. 

4.1.5.1 Firm Performance (PERFORMANCE) 

Lev and Penman (1990) argue that signaling theory predicts that firms 

with good news are more likely to provide voluntary disclosures to signal their 

type to the market. They find supporting evidence that firms with good earnings 

news are more likely to issue earnings forecasts. Lang and Lundholm (1993) and 

Miller (2002) also report positive relation between performance and disclosures. 

On the other hand, Skinner (1994) and Kasznik and Lev (1995) find that firms 

with negative earnings news are more likely to warn about their upcoming 

earnings surprises.  

Firm performance is also likely related to proxies for proprietary cost. For 

example, good performance result at the end of current period may indicate high 

future growth. A firm’s capital intensity, R&D inputs, and the concentration ratio 

of its industry may also correlate with the firm’s earnings performance. Thus, firm 

performance is included in the multivariate analyses to control for its potential 

effects. Performance is measured by mean analyst forecast error of annual EPS 
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calculated using analyst forecasts outstanding at the beginning of the disclosure 

window, then scaled by actual EPS. 

4.1.5.2 Firm Size (logTA) 

Diamond and Verrecchia (1991) demonstrate that larger firms will 

disclose more because they benefit most from increased stock liquidity and 

reduced cost of capital associated with increased disclosure. Lang and Lundholm 

(1993) provide empirical evidence of a positive association between analyst 

ratings of disclosure quality and firm size. Atiase (1985) and Freeman (1987) also 

provide evidence of a relation between firm size and information environment. 

Firm size may also correlate with proprietary cost proxies such as capital 

intensity, R&D expenditure, and future revenue growth. Therefore, firm size is 

included in the analyses as a control variable and measured by the natural log of 

the beginning-of-year total assets. 

4.1.5.3 External Financing Needs (OFFER) 

Frankel, McNichols, and Wilson (1995) and Lang and Lundholm (1993) 

document a positive relation between the incidence of new security offerings and 

the frequency and level of voluntary disclosures. Capital intensity and future 

growth may correlate with a firm’s needs for new capital. An indicator variable 

for new issuance, OFFER, is included as a control in the analyses. OFFER equals 
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1 if a sample firm issues new debt or equity securities in the two-year period 

immediately following the end of the third fiscal quarter, and 0 otherwise. 

4.1.5.4 Institutional Holdings (INST HOLDING) 

Prior research (Chen, DeFond, and Park, 2002; Ajinkya, Bhojraj, and 

Sengupta, 2003) documents evidence that institutional investors play a positive 

governance role in monitoring firm’s financial reporting process. Institutional 

investments may also relate to proprietary cost proxies such as capital intensity 

and industry concentration ratio if the institutional investors have preferences for 

firms in certain industries. Thus, I include a firm’s average percentage of 

institutionally-held outstanding common shares during the previous year as a 

control variable.28  

4.1.5.5 Insider Trading Activities (INSIDER BUY, INSIDER SELL) 

Baiman and Verrecchia (1996) provide theoretical evidence of a negative 

relation between insider trading profits and firms’ voluntary disclosure level.  

Rogers (2004) argues that expected legal costs are higher for insider sales than for 

insider purchases and hypothesizes managers provide higher quality disclosures 

prior to selling shares than they provide prior to buying shares. Using post-

                                                 
28 It is possible that corporate disclosure choices affect institutional holdings. To eliminate this 
potential endogeneity, I use the lagged institutional holdings as my control variable. 
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disclosure changes in stock liquidity metrics (e.g., relative bid-ask spread), he 

finds support for his hypothesis. 

To account for the effects of insider trading activities, I include two 

indicator variables, INSIDER BUY and INSIDER SELL in the analyses. INSIDER 

BUY equals 1 if the sum of insider transactions in the 30 days following annual 

earnings announcements results in a net increase in the insider shareholding, and 

0 otherwise. INSIDER SELL equals 1 if the sum of insider transactions in the 30 

days following annual earnings announcements results in a net decrease in the 

insider shareholding, and 0 otherwise. 

4.1.5.6 Litigation Risk (LITIGATION)  

Both analytic (Trueman 1997) and empirical research (Skinner, 1994; 

Kasznik and Lev, 1995) provides evidence that litigation risk plays a role in 

disclosure decisions. To account for the effects of litigation risk, a binary variable 

indicating affiliations with high litigation risk industries is included. Francis, 

Philbrick, and Schipper (1994) identify these industries as biotechnology (SIC 

codes 2833-2836 and 8731-8734), computers (SIC codes 3570-3577 and 7370-

7374), electronics (SIC codes 3600-3674), and retailing (SIC codes 5200-5961) 

since these industries exhibit high incidences of shareholder litigation. 

LITIGATION equals 1 if a given firm operates in one of the above identified 

industries, and 0 otherwise. 
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4.1.5.7 Market-to-Book Ratio (MtoB) 

I use market-to-book ratio as a proxy for the informativeness of financial 

statements. The ability of financial statements to resolve information asymmetry 

increases with the informativeness of financial statements. Frankel and Li (2004) 

argue that high market-to-book ratio is associated with low informativeness of 

financial statements. In addition, Cohen (2004) finds that quality of reported 

earnings decreases in proprietary cost, suggesting that informativeness of 

financial statements may be associated with proprietary cost. Therefore I include 

the market-to-book equity ratio, computed at the beginning of the year, to control 

for the effects of pre-disclosure information environment.  

4.1.5.8 Analyst Following (ANALYSTS) 

Although the informational role of financial analysts is still subject to 

debate (Healy and Palepu, 2001), prior research documents positive associations 

between analyst following and analyst ratings of disclosure quality (Lang and 

Lundholm, 1996; Healy, Hutton, and Palepu, 1999). Analyst following may also 

relate to proprietary cost proxies such as R&D intensity and future growth. For 

example, the demand for and extent of analyst following may be higher for firms 

with high proprietary cost if they have less rich information environments than 

firms with low proprietary cost. To control for the effects of analysts, I include 
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analyst following in the multivariate analyses.29 ANALYSTS is defined as the 

number of analysts following the firm at the beginning of the disclosure window. 

4.2 SAMPLE DATA 

4.2.1 Sampling Procedures 

My research sample covers the period of 1990-2001. Table 1 delineates 

the major sampling criteria applied and the number of observations obtained after 

applying each criterion. Earnings announcement dates used to define the 

disclosure windows and financial statement line items required for variable 

calculations are obtained from the Compustat quarterly files. Stock returns data 

are drawn from the CRSP daily stock return files. Data on financial analyst 

earnings forecasts and sample firms’ actual earnings are extracted from the IBES 

(unadjusted) detailed analyst forecast files. Data on institutional holdings, insider 

transactions, and new security issuance are obtained from Thomson Financial’s 

13-f filings, Insider Trading, and SDC Platinum database, respectively.  

Financial firms and firms that experienced merger or acquisition 

transactions, inactive for over 10 days, or delisted during the disclosure window 

are excluded from the sample. Industries with fewer than four firms are also 

deleted. The capital intensity variable and the institutional holdings variable are 

                                                 
29 Controlling analyst following also helps to condition away the noise in the disclosure quantity 
measure that might be introduced by effects of analyst activities. 
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restricted to between 0 and 1. The remainder of the variables are winsorized at the 

extreme top and bottom 1% of their distributions. These sampling procedures 

result in a final sample consisting of 10,884 firm-year observations attributable to 

3,320 unique firms. 

4.2.2 Sample Description 

Table 3 provides descriptive statistics for the final sample. A few 

observations can be made. On average, a sample firm-year has non-zero returns in 

88.76% of the total trading days during the disclosure window. Given that an 

average firm has 72 trading days during the disclosure window, this translates to 

approximately 9 days of zero returns during the disclosure window for an average 

sample firm. Similarly, a median sample firm-year experiences approximately 8 

days of zero returns during the disclosure window. 746 (6.85%) of the sample 

firm-years have no zero-return trading days. The largest percentage of zero-return 

days during a disclosure window is 28% in my sample. 

Recall that QUALITY is the negative of the change in combo measures 

(sum of standardized forecast dispersion and standardized forecast error squared) 

from the beginning to the end of the disclosure window. QUALITY has a positive 

mean (median) of 1.099 (0.926), indicating a significant (t = 37.37) average 

decrease of 1.1 standard deviations in the combo measure from the beginning to 

the end of the disclosure window in the sample. Thus, on average, sample firms 

experience improvement in their information environments and investors were 
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generally better informed at the end of the disclosure window than at the 

beginning. Examination of the components of QUALITY reveals that the sample 

average analyst forecast dispersion increased over the disclosure window (t = -

17.91), while the mean forecast errors squared decreased significantly (t = 10.80). 

Thus, change in the dispersions alone indicates a weak overall disclosure quality 

for the sample whereas change in the forecast errors squared proves the opposite. 

This illustrates the importance of incorporating both attributes of information 

quality in assessing disclosure quality.  

The negative mean and median for the PERFORMANCE variable (proxied 

by forecast errors) imply an overall optimistic bias in analyst forecasts, consistent 

with evidence documented in previous studies. The mean and median of firm size 

(proxied by natural log of total assets) are 4345 and 927 millions respectively, 

indicating the distribution of firm size is skewed with presence of a small number 

of large firms.  

Twenty-five percent (25.7%) of sample firms issue new debt or equity 

securities during the two-year period following the end of their third quarter. The 

mean (median) institutional ownership in the outstanding common shares of the 

sample firms is 43% (48%). Further examination also reveals an upward trend in 

institutional ownership over the sample period – the average institutional 

ownership increases from 35% in 1990 to 55% in 2001, a 57% increase, 

consistent with the trend reported by Gompers and Metrick (2001). Insider trading 

activities following annual earnings announcements are significant for both 
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purchases and sales of own-company stocks (t = 22.29 and 37.89 respectively). 

However, sample firms experience more insider sales than insider purchases 

(13.2% vs. 5%).30 The mean and median numbers of analysts following a firm are 

8 and 6 respectively.  

                                                 
30 Transactions related to stock options are excluded. 
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Chapter 5:  Empirical Analysis: Model Specifications and 

Empirical Results 

This chapter presents the empirical model specifications and the 

econometric methods for the empirical investigation, along with the results. 

Univariate analyses are first conducted, followed by more comprehensive 

multivariate analyses.  

5.1 UNIVARIATE ANALYSIS 

Table 4 presents the pair-wise Pearson correlation coefficients estimated 

across the sample.  

The significantly negative correlations between quality and the proprietary 

cost variables, entry threat and growth protection (ρ = -0.023 and -0.033 

respectively and p < 0.05 for both), provide support for H1 that disclosure quality 

decreases in proprietary costs. Supporting H2, both entry threat and growth 

protection are significantly positively correlated with disclosure quantity (ρ = 

0.070 and 0.064 respectively and p < 0.01 for both).  

The two proprietary cost variables are significantly correlated with most of 

the control variables reported in Table 4. Both are negatively correlated with firm 

size and number of analysts following the firm, suggesting that firms that face 

more entry threat (with lower entry barrier) and firms that feel stronger needs to 

protect future growth tend to be smaller firms with fewer analysts following, 
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compared with an otherwise identical firm. Both entry threat and growth 

protection variables are positively correlated with market-to-book ratio. This is 

expected because high proprietary cost firms are likely to have relatively less 

informative financial statements, which is reflected by high book-to-market ratios. 

The positive correlation between entry threat and institutional holdings seems to 

suggest that institutional investors, on average, prefer less capital-intensive firms. 

Earnings performance variable is positively correlated with both entry threat and 

growth protection variables.  

The correlation between quality and quantity is significantly positive, 

suggesting an average positive relation between the two components of 

disclosures. Overall, the univariate results support my hypotheses that high 

proprietary cost firms provide lower quality but higher quantity voluntary 

disclosures.  

5.2 MULTIVARIATE ANALYSIS 

Significant correlations between the dependent variables and the control 

variables and those between the proprietary cost variables and the control 

variables are observed for the sample. To avoid bias arising from correlated 

omitted variables, I conduct multivariate analyses that include the control 

variables in the regressions.  

Because disclosure quantity and quality are two dimensions of disclosure 

decisions that are simultaneously determined by managers and they are likely to 
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be affected by the same economic factors,  I organize the quantity and quality 

models as systems of equations and estimate them using both ordinary least 

squares (OLS) and simultaneous equations three stage least squares (3SLS) 

methods. Year and industry dummy variables are included to control for their 

fixed effects.  

5.2.1 OLS Regression Analysis 

System of equations 1.1 and 1.2, defined as follows, are estimated using 

OLS regression method. Because the two models have identical regressors, the 

OLS regressions are equivalent to the seemingly unrelated regressions on the 

system of equations, assuming the residuals of the two models are related due to 

their joint determination.31  

Proprietary cost variables are entry threat and growth protection. The 

coefficients for proprietary cost variables are expected to be negative in model 1.1 

and positive in model 1.2, according to H1 and H2 respectively. 

System of Equations 1.1 and 1.2: 
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31 For more detail on Seemingly Unrelated Regressions please refer to William Greene’s 
Econometric Analysis (2000 Edition), Prentice Hall International, Inc. 
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Table 5 Panel A reports regression results for disclosure quality and Panel 

B reports results for disclosure quantity. As expected, regressions of model 1.1 

yield significantly negative coefficient estimates for both proprietary cost 

measures – entry threat and growth protection (t = -2.94 and -3.75 respectively). 

Recall that QUALITY is the change in the sum of standardized analyst forecast 

dispersion and forecast errors during the disclosure window. It is measured by 

units of standard deviations from mean 0 and higher values of QUALITY indicate 

higher disclosure quality. Based on the magnitude of the coefficient estimates for 

model 1.1, all else equal, a one point increase in entry threat score (growth 

protection score) leads to a decrease of 0.06 (0.09) standard deviations in 

disclosure quality.  

Due to the difficulty of observing and quantifying disclosure quality 

directly, it is challenging to assess and quantify the economic significance of the 

results. However, to shed light on the economic impact of proprietary cost, I rank 

my sample observations based on entry threat, growth protection, and disclosure 

quality respectively, from the lowest to highest values of their distributions. I then 

compare the changes in the median firm’s rank caused by a unit change in 

proprietary cost with the changes in the firm’s rank caused by the corresponding 

changes (based on the coefficient estimates) in disclosure quality. I find that, for a 

firm with median entry threat score (growth protection score), a one point 

increase in its entry threat score (growth protection score) improves its ranking 

based on entry threat score (growth protection score) by 128 (218), while the 

 53



corresponding decrease of 0.06 (0.09) standard deviations in QUALITY causes a 

drop in the quality-based ranking by 254 (315) for the median quality firm.  

The above results provide statistically and economically significant 

evidence supporting the hypothesis that disclosure quality decreases in proprietary 

costs, suggesting that firms facing high proprietary information costs provide less 

precise and less accurate disclosures relative to firms with low proprietary costs. 

If high disclosure quality implies richer information environment and less 

information risk to investors, my findings suggest that the lower quality 

disclosures of firms with high proprietary cost may translate to higher cost of 

capital as investors generally require compensation for information risk. Since my 

results suggest that managers systematically trade off benefits of lower cost of 

capital against proprietary costs, assuming managers are behaving rationally, it 

can be concluded that managers tend to place more weight on avoiding 

proprietary cost than on cost of capital reduction. 

Consistent with the prediction of H2, Panel B presents significantly 

positive relations between proprietary costs (entry threat and growth protection) 

and disclosure quantity (t = 5.77 and 7.90 respectively). Based on the magnitude 

of the coefficient estimates, ceteris paribus, a one point increase in entry threat 

score or growth protection score leads to an increase of 0.02 percentage points in 

the percentage of non-zero-return trading days. For a firm with 250 trading days 

in a given fiscal year, a one point increase in proprietary cost translates to 5 more 

non-zero return trading days. This may not seem economically significant at first 
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glance. However, given the tight distribution of the percentage of non-zero-return 

days and the high frequency of non-zero-returns days evidenced by my sample 

firms, the small magnitude of changes in trading days with new disclosure is 

within expectation.  

The rationale for firms with high proprietary cost to increase the frequency 

of voluntary disclosures is to use a relatively high quantity of disclosures to 

resolve adverse selection because they are constrained from disclosing precise and 

accurate information to resolve information asymmetry. It can be challenging for 

managers to be able to increase frequency of disclosures with information content 

but without giving out precise and accurate information due to proprietary cost 

concern. Furthermore, investors may react adversely if there are too many vague 

disclosures from the same company. In summary, there may exist limitations to 

the extent to which managers can take advantage of the capital market benefits of 

disclosures by increasing the quantity of disclosures, although the statistical 

results imply such systematic behavior of management. 

Taken together, the OLS regression results of the system of Model 1.1 and 

Model 1.2 provide empirical support for my prediction that firms with high 

proprietary cost provide more frequent but less precise and less accurate voluntary 

disclosures. This is consistent with the explanations that high proprietary cost 

firms provide low quality disclosures to reduce the usefulness of the information 

to competitors; instead, they use a high quantity of disclosures to reduce 

information asymmetry about their securities in the capital market.   
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For the group of control variables, while all are found to be significantly 

associated with disclosure quantity, only two (earnings performance and litigation 

risk) of them are significantly related to disclosure quality. As a result, the 

adjusted R-squared for the quality model is very low (0.02). This is likely due to 

the measurement of the dependent variable, QUALITY, which is the change in the 

combo measures over the disclosure window. By taking the difference in the 

variables, I am effectively using less information to estimate the relation between 

the dependent variable and the independent variables.32  

Similar to proprietary cost, litigation risk also has contrasting effects on 

the quantity versus quality of disclosures – litigation is positively related to 

disclosure quantity but negatively related to quality. The finding that firms in high 

litigation risk industries provide more frequent but low quality disclosures may be 

explained by the conflicting incentives these firms face. On the one hand, they are 

motivated to make more disclosures to avoid shareholder litigation alleging 

insufficient disclosures; on the other hand, they are reluctant to provide precise 

and specific information in order to minimize the risk of inaccurate disclosures. 

Thus they provide lower quality but more frequent disclosures.  

Performance is found to be positively associated with both disclosure 

quality and disclosure quantity, consistent with their positive univariate 

                                                 
32 The insignificant control variable may affect the level of the combo measures, which can be 
thought of as the status quo of the information environment at the beginning and end of the 
disclosure window. However, what I try to capture using QUALITY is managers’ incentive to 
improve the information environment (i.e., make investors better informed) through disclosures 
made during the disclosure window.  

 56



correlations reported in Table 4. These finding are consistent with the results 

reported by Penman (1980), Lev and Penman (1990), and Lang and Lundholm 

(1993). Lev and Penman explain the results based on signaling theory that good 

new firms are motivated to reveal their type by providing more voluntary 

disclosures.  

Although the relations between insider transactions and disclosure quality 

are insignificant, disclosure quantity is significantly associated with both insider 

purchases and insider sales but in opposing directions. Disclosure quantity 

decreases prior to insider purchases but increases prior to insider sales. Rogers 

(2004) argues that expected legal costs are higher for insider sales than for insider 

purchases. If high disclosure quantity implies lower information asymmetry, then 

my finding is consistent with the explanations that managers provide more 

disclosures to reduce expected legal costs arising from insufficient disclosures; 

they provide less disclosures prior to insider purchases to maintain their 

information advantage and make insider trading profits.33 Finally, disclosure 

quantity is found to increase in firm size, institutional ownership, market-book-

ratio, and analyst following, and the incidence of new security offerings. The 

multivariate analysis results are generally consistent with the univariate 

correlations reported Table 4.   

                                                 
33 Rogers (2004) uses changes in stock liquidity metrics as proxies for disclosure quality and finds 
disclosure quality decreases prior to insider purchases but increases prior to insider sales. Rogers 
does not distinguish between quantity and quality of disclosures.   
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5.2.2 Three-Stage Least Squares (3SLS) Regression Analysis 

Since disclosure quality and quantity are economic decisions that are 

jointly determined and simultaneously influenced by the same set of factors, they 

are likely to interact with each other. In other words, a manager’s decision on 

disclosure quality may affect his decision on disclosure quantity, and vice versa. 

Likewise, the disturbances from the two decision models are likely to be 

correlated.  

Table 4 reports an average positive relation between quantity and quality 

of disclosures (ρ = 0.022). However, my second hypothesis suggests a substitute 

relation between quantity and quality as firms with high proprietary cost use a 

high quantity of disclosures to compensate for poorer quality of disclosures. To 

test the joint determination of quality and quantity and the interaction between the 

two components of disclosure decisions, I expand the system of equations to 

include quantity and quality as independent variables. Specifically, QUANTITY is 

included in the disclosure quality model as an explanatory variable and QUALITY 

is included as an explanatory variable for disclosure quantity. In addition, to test 

whether the relation between quantity and quality depends on the level of 

proprietary cost, I include interactions of proprietary cost variables with quantity 

(quality) in the quality (quantity) model. For ease of exposition, proprietary cost 

variables (entry threat and growth protection) are defined as indicator variables 

(labeled as High Entry Threat and High Growth Protection) in this step of test. 
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Specifically, High Entry Threat (High Growth Protection) equals one if the entry 

threat (growth protection) score for a given observation is above the sample 

median and zero otherwise. The expanded system of equations is specified as 

follows.  

System of Equations 2.1 and 2.2: 
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 The focus of this test is coefficients 12α and 12β , and kα and kβ . 12α  and 

12β represent relations between quantity and quality for low proprietary cost firms 

(when proprietary cost indicator variables equal 0), estimated from quality and 

quantity models respectively. ( 12α + kα ) and ( 12β + kβ ) represent relations 

between quantity and quality for high proprietary cost firms (when proprietary 

cost indicator variables equal 1). Thus including the interaction terms allows for 

differing quantity-quality relations (slope coefficients) for firms facing different 

levels of proprietary cost.  

Because QUANTITY and QUALITY are endogenous explanatory variables 

and the residuals of the two models are likely correlated, I expect to use three-

stage least squares (3SLS) estimation method because 3SLS method not only 
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deals with endogenous independent variables problems but also utilizes 

information in the cross model error correlations to provide more efficient 

coefficient estimates.34 Nevertheless, I first conduct Hausman model specification 

test to determine which estimation method provides a better fit. The results 

indicate that the 3SLS method is likely to produce more consistent and more 

efficient estimates than the OLS and two-stage least squares (2SLS) methods (p < 

0.01).     

Table 6 reports the 3SLS regression results for the system of Models 2.1 

and 2.2. Neither the coefficient on QUANTITY in Panel A (t = 1.46) nor the 

coefficient on QUALITY in Panel B (t = 1.18) is statistically significant. Thus, 

after controlling for the endogeneity of quantity and quality, I do not find a 

significant relation between quantity and quality of disclosures for firms with low 

proprietary costs.  

However, the interaction terms in both models are significantly negative. 

The coefficients on the interactions between QUANTITY and the two proprietary 

cost variables are -0.195 (t = -1.80) and -0.217 (t = -2.19) respectively in the 

disclosure quality model. Because the coefficient on the simple term of 

QUANTITY is insignificant (t = 1.46), the results suggest that, for firms facing 

high proprietary cost, disclosure quality decreases in disclosure quantity. Similar 

conclusions can be drawn from the results reported in Panel B for the quantity 

                                                 
34 Provided that the system is correctly specified. This is tested by the Hausman test.  
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model. The coefficients on the interactions between QUALITY and the two 

proprietary cost variables are both significantly negative (t = -3.90 and -2.76 

respectively) whereas the coefficient on the simple term QUALITY is statistically 

insignificant (t = 1.18). Taken together, the empirical findings of negative 

relations between disclosure quantity and quality support my expectation of a 

substitute relation between the two components of disclosures for firms with high 

proprietary cost.   

The 3SLS coefficient estimates for other independent variables are 

generally consistent with the OLS results reported in Table 5. Disclosure quality 

is found to decrease in proprietary cost whereas disclosure quantity increases with 

proprietary cost. Thus, the negative (positive) relations between proprietary cost 

and disclosure quality (quantity) are robust to alternative estimation methods, 

supporting H1 and H2.  

For the quantity model, the relations between the control variables and 

disclosure quantity remain significant in the same directions as in the OLS results. 

However, for the quality model, two more control variables gain statistical 

significance than in the OLS test. I find disclosure quality to increase with firms’ 

incidence of new security offerings in current or near future periods. This is 

justifiable because firms have stronger incentives to reduce information risk of the 

securities through increased disclosures in order to lower the cost of new capital. 

Similar evidence is also documented by Lang and Lundholm (1993). In addition, 

disclosure quality is found to increase with analyst following. Because the number 
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of analysts following a firm is measured at the beginning of the disclosure 

window, one way to explain this result is that larger analyst following entails 

larger demand for precise and accurate information. If managers have incentives 

to maintain good relations with the analysts for either continuous coverage or easy 

access to funds from the capital market, they may be hesitant to make imprecise 

and inaccurate disclosures.   

5.3 ROBUSTNESS OF RESULTS 

  This section provides supplementary tests that examine the robustness 

and sensitivity of the empirical results presented in the preceding chapter to 

alternative estimation methods and/or alternative definitions of variables.  

5.3.1 Tobit Analysis of Disclosure Quantity 

746 (6.85%) of the sample observations have no zero-return days during 

the disclosure windows. For these firms, the percentage of zero-return days, i.e., 

(1-QUANTITY), is zero. The relatively heavy presence of zeros indicates that the 

measure of (1-QUANTITY) may be left censored at zero, which may result in 

biased coefficient estimates (Tobit, 1958).35 To assess the potential influence of 

these limit observations, I perform Tobit regressions on the quantity model. The 

likelihood function for the Tobit combines the likelihood for OLS (for non-

                                                 
35 The data is censored at zero because observations of (1-QUANTITY) below zero are 
unobservable due to the limitation of the measurement of the variable. 
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censored observations, i.e., greater than 0) and the likelihood for Probit (for the 

censored observations) rather than ignoring information in the censored 

observations.36  

The Tobit regression results are reported in table 7. Consistent with 

predictions and the preceding OLS and 3SLS results, the coefficient estimates  

on the two proprietary cost variables, entry threat and growth protection provide 

are both strongly positive (p < 0.0001). Thus, the positive relation between 

disclosure quantity and proprietary cost is robust to alternative model 

specifications and estimation methods. 

5.3.2 Alternative Quality Measures Using Precision and Accuracy 

Components 

In this paper, I argue that precision and accuracy attributes together 

capture the quality of voluntary disclosures. Examination of the correlations 

between QUALITY and its two components reveals that the correlation between 

QUALITY and its accuracy component (changes in forecast error squared) is 

nearly perfect (ρ = 0.96), and the correlation between QUALITY and the precision 

component (changes in forecast dispersion) is low (ρ = 0.02), although both 

correlations are statistically significant (p < 0.05). The high correlation between 

                                                 
36 For more detail on Tobit models, refer to William Greene’s Econometric Analysis (2000 
Edidtion), Prentice Hall International, Inc. 
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QUALITY and the accuracy component suggests the results for QUALITY may be 

driven by this particular component.  

To provide evidence on the relation between each component of QUALITY 

and the proprietary cost variables, I re-run OLS regressions using the components 

as alternative disclosure quality measures. Panel A of Table 8 report regression 

results using precision as an alternative quality measure. The results indicate the 

negative effects of both proprietary cost variables fail to reach significance. 

However, when the accuracy component is regressed as the dependent variable of 

disclosure quality (Table 8 Panel B), the results are similar to those reported in 

Table 5 Panel A in which the composite measure is the dependent variable. These 

additional findings provide some evidence of larger influence of accuracy than 

precision on the quality results reported in Section 5.37  

5.3.3 Alternative Quantity Measure Using Number of Managerial News 

Release 

The percentage of non-zero-return trading days during the disclosure 

window as a proxy for disclosure quantity may contain noise introduced by 

sources of information other than managerial disclosures. Arguably, a more direct 

measure of disclosure quantity is the number of news release by the management. 

                                                 
37 This pattern persists even when absolute changes in mean forecast error (scaled by EPS) is used 
in place of error squared. It might be a manifestation of the deficiency in the data for change in 
dispersion in the sense that the disclosure window is not long enough to generate enough variation 
in the variable of change in dispersion and therefore the power of this test is low.  
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Therefore, as a sensitivity check, I run OLS regressions for the quantity model 

using the number of managerial news release as an alternative dependent variable 

for a small sub-sample (number of observations = 60). These are the same news 

release data I hand-collected for the two-sample mean difference test discussed in 

Section 4.1.3. 

The regression results are presented in Table 9. Although the effects of 

both proprietary cost variables are in the predicted directions, only the growth 

protection variable reaches statistical significance (t =1.65). As for the control 

variables, only institutional holdings, market to book ratio, and analyst following 

are significantly positively associated with the number of news release by the 

management, whereas in Table 5 Panel B, all but insider purchase are 

significantly positively related to disclosure quantity. The weaker results using the 

number of news release as an alternative quantity measure may be attributable to 

the small sample size that reduces the power of the test. Overall, the hypothesized 

positive relation between disclosure quantity and proprietary cost, especially 

growth protection, is still supported.  

5.3.4 Additional Sensitivity Checks 

In this study, analyst earnings forecast errors are conventionally scaled by 

actual earnings (Waymire, 1986, among others) . However, previous research has 

also used stock price as a scaling factor for forecast accuracy (Lang, Lins, and 
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Miller, 2003). I test the sensitivity of my results to using this alternative scalar for 

forecast accuracy and find results are unchanged.  

Potential auto-regression pertaining to panel data is unlikely to be an issue 

for my sample because at the median a firm appears only twice in my sample and 

my dependent variables are measured as changes in the combo measures rather 

than levels. Nonetheless, I run the OLS regressions using only one observation 

from each firm.  The means of the variables are used if a firm appears for more 

than two years in the sample. The magnitude and significance of the explanatory 

variables are consistent with the results reported in Table 5.  
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Chapter 6:  Summary and Conclusions 

Recent analytic research distinguishes between the quantity and quality of 

public information and demonstrates their independent roles in affecting cost of 

capital. To date, there is no documented empirical evidence on the differences 

between the two. This study fills the void by decomposing voluntary disclosure 

decisions into the quantity decision and the quality decision, developing separate 

empirical measure for each component, and examining their differential relations 

with disclosure determinants such as proprietary cost. Furthermore, because the 

two components of disclosure decisions are likely to be simultaneously 

determined and subject to the influence of the same set of economic factors, I 

conduct the empirical investigation in a joint determination framework.  

Disclosure quantity refers to the frequency of voluntary disclosure and 

disclosure quality refers to the precision and accuracy of voluntary disclosure. 

Proprietary cost is expected loss of profits or competitive advantages arising from 

disclosing proprietary information. As a result of managers’ trade-off decision 

between costs and benefits in their effort to maximize capital market benefits and 

minimize proprietary costs associated with disclosures, I expect to observe 

differential effects of proprietary cost on the quantity versus quality of voluntary 

disclosures.  

Using both ordinary least squares (OLS) and three-stage least squares 

(3SLS) estimation methods on a large sample of firms from the period of 1990-
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2001, I find strong evidence of contrasting effects of proprietary cost on the 

quantity versus quality of voluntary disclosures. Firms with high proprietary cost 

provide more frequent but less precise and less accurate information disclosure 

than firms with lower proprietary cost.  

These findings suggest that firms with high proprietary cost lower 

disclosure quality to reduce the usefulness of the information to competitors and 

instead they use a high quantity of disclosure as their primary means of resolving 

information problems. I also find evidence of a substitute relation between the 

quantity and quality of disclosures for firms with high proprietary cost. 

Differential effects on the quantity versus quality of disclosures are also found for 

control variables such as litigation risk.  

Decomposing disclosure decisions into quantity and quality decisions 

provides useful new insights into corporate disclosure behavior. The evidence 

documented in this study highlights the importance of the distinction between 

quantity and quality of information in discretionary disclosure research. The study 

also bears important practical implications as corporate disclosure practice and 

corporate governance in general are becoming an increasingly important subject 

for both researchers and regulation agency. 

However, this study is not without limitations. First, the empirical proxies 

developed in this study for the theoretical constructs such as proprietary cost, 

disclosure quantity, and disclosure quality are relatively new and subject to 

further examination and validation. In particular, non-zero-return days and change 
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in the sum of forecast dispersion and forecast errors as proxies for disclosure 

frequency and disclosure quality may contain large amount of information that is 

not directly related to disclosures and my controls may not be complete. Second, 

whether the information environment and the change thereof measured during the 

defined disclosure window are representative of firms’ general information 

environment is also subject to further examination. Finally, managerial disclosure 

decision is a complex process and my empirical models may not capture all of the 

relevant factors. 

Nonetheless, my study provides initial evidence on the differences 

between quantity and quality choices of disclosure decisions. Future research may 

examine the differential capital market consequences of the quantity and quality 

of voluntary corporate disclosures.  
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Figure 1 

Definition of Disclosure Window 

 

 
 

 

3rd quarter 
earnings 
announcement 
date (EAD) of 
fiscal year t 

Annual 
earnings 
announcement 
date (EAD) of 
fiscal year t 

Beginning:
3rd after 3rd 
quarter 

End: 1 day 
prior to 
annual 

Disclosure window 
≅ 100 calendar days 

 

Disclosure window spans the approximately 100 days that begin on the 

third day following a firm’s third quarter earnings announcements and end one 

day prior to the annual earnings announcements.  
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Table 1 

Sampling Procedures and Observations Derivations 

Criteria              Number of obs. available 

1. Firm-year observations with both the 3rd and the 4th quarterly  
earnings announcement dates available in the  
CRSP-Compustat merged quarterly files for 1990-2001   72,125 
 
2. Firm-year observations with valid links between Compustat 
unique identifier and CRSP unique identifier during the sample period  65,731 
 
3. Firm-year observations with trading data available between the 3rd  
and 4th  quarterly earnings announcement dates (not involved in  
merger or acquisition, delisted, or inactive for over 10 days)   63,555 
 
4. Firm-year observations with enough IBES analyst annual EPS 
forecasts for computing forecast dispersions and mean forecast  
errors post-3rd quarterly announcement date and pre-4th quarterly  
earnings announcement dates (require at least 2 distinct contributing 
analysts)         14,048   
 
5. Non-financial firm-year observations with necessary  
Compustat data items available      12,655 
 
6. Observations with all variable values available, valid ratio values, 
winsorized at the extreme top and bottom 1% of main continuous 
variables (forecast errors scaled by actual EPS, change in forecast errors,  
change in forecast dispersions, entry threat, growth protection, 
and market-to-book) and top 1% of forecast dispersions     10,884 
 
7. Final sample         10,884* 
 
 

* These observations cover 3,320 unique firms. 

Note that obtaining data from Thompson Financial insider trading database (for 
insider transactions) and 13f filings database (for institutional holdings), and SDC Platinum 
database (for new security offers) does not cause data loss. Missing values were treated as 
having a value of 0 for the respective variables. 
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Table 2  

Correlations and Principal Components of Proxies for Proprietary Cost  

Panel A: Pearson Correlations among Original Proxies for Proprietary Costs 

 

Variable INVCAPITAL RD GROWTH 

RD 0.335***   

GROWTH -0.013 0.080***  

CONCENTRATION -0.027*** -0.116*** 0.019** 

*** indicates p<0.01; ** indicates p<0.05; 

Panel B: Weights (Eigenvectors) for Principal Components 

   

Variable Entry Barrier Growth Protection 

INVCAPITAL 0.7620 0.6068 

RD 0.0720 0.0972 

GROWTH -0.6135 0.7678 

CONCENTRATION -0.0009 -0.00004 

% of total variance explained 49% 48% 

 

Principal components (Entry Barrier and Growth Protection) are computed from 
the covariance matrix of the original four (correlated) proxy variables for proprietary cost. 
Together these two principal components account for 97% of the total variance of the four 
correlated proxy variables. 

  
Variable definitions are described in Appendix A. 
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Table 3 

Descriptive Statistics of the Sample 

 

 

Variable N Mean Median Std Dev 

t Value 
of H0: 

mean=0
Quantity 

 
10884 88.7609 90.361 9.072 948.67Dependent 

Variables 
Quality 

 
10884 1.099 0.926 2.856 37.37

Inverted change 
in dispersion 

 

10884 -0.013 0.000 0.071 -17.91Unstandardized 
Components of 

Quality 
Inverted change 

in forecast 
errors squared 

10884 0.081 0.000 0.622 10.80

Entry threat 
 

10884 -0.359 0.450 20.251 -1.14Proprietary 
Costs  

(Principal 
Components) 

Growth 
protection 

10884 -0.184 -0.412 16.248 -0.88

performance 
 

10884 -0.108 -0.005 0.392 -26.70

Total assets 
 

10884 4344.820 926.877 14978.820 28.17

Offer 
 

10884 0.257 0.000 0.437 57.13

Inst holding 
 

10884 43.035 47.783 26.293 158.96

Insider buy 
 

10884 0.050 0.000 0.218 22.29

Insider sell 
 

10884 0.132 0.000 0.338 37.89

Litigation 
 

10884 0.336 0.000 0.472 69.08

MtoB 
 

10884 3.819 2.463 6.116 60.03

Control 
Variables 

Analysts 
 

10884 7.343 6.000 5.434 131.26

 

Variable definitions are described in Appendix A. 
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Table 4 

Pair-Wise Pearson Correlations  

 
 
 

 Variable Quality Quantity Entry threat 
Growth 

protection Performance logTA Inst holding MtoB 
Quantity 
 0.022       

Entry threat 
 -0.023 0.070       

Growth protection 
 -0.033 0.064 0.000      

Performance 
 0.016 0.058 -0.007 -0.012      

logTA 
 0.008 0.261 -0.225 -0.210  0.034   

 Inst holding 
 0.010 0.308 0.036 0.005  0.017 0.129  

MtoB 
 0.004 0.141 0.112 0.106  0.014 -0.061 0.015 

Analysts 
 0.017 0.329 -0.036 -0.045  0.035 0.496 0.182 0.088 

 
If |ρ|>0.024, then p<0.01; if |ρ|>0.018, then p<0.05; if |ρ|>0.014, then p<0.10 
 
Variable definitions are described in Appendix A. 
 

 

 



Table 5 

OLS Regression Results for System of Model 1.1 and Model 1.2 

 

Panel A: Model 1.1 Dependent Variable = QUALITY 

 

Variable 
Predicted

Sign 
Parameter

Estimate t Value 
Intercept 
 

 5.670 0.83 

Entry threat 
 

- -0.062 -2.94*** 

Growth protection 
 

- -0.088 -3.75*** 

Performance 
 

? 1.333 5.57*** 

logTA 
 

? -0.347 -0.87 

Offer 
 

? 1.285 1.09 

Inst holing 
 

? 0.019 0.94 

Insider buy 
 

? -0.735 -0.31 

Insider sell 
 

? -1.104 -0.71 

Litigation 
 

? -3.623 -1.77* 

MtoB 
 

? 0.054 0.91 

Analysts 
 

? 0.174 1.51 

Industry fixed effects 
 

Included 

Year fixed effects 
 

Included 

Adjusted R2:          0.02 
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Table 5, continued 

Panel B: Model 1.2 Dependent Variable = QUANTITY 

 

Variable 
Predicted

Sign 
Parameter

Estimate t Value 
Intercept 
 

 72.116 62.90 

Entry threat 
 

+ 0.016 5.77*** 

Growth protection 
 

+ 0.024 7.90*** 

Performance 
 

? 0.136 4.30*** 

logTA 
 

? 0.968 18.44*** 

Offer 
 

? 1.329 8.58*** 

Inst holing 
 

? 0.038 14.12*** 

Insider buy 
 

? -0.781 -2.52** 

Insider sell 
 

? 0.944 4.55*** 

Litigation 
 

? 1.445 5.34*** 

MtoB 
 

? 0.037 4.71*** 

Analysts 
 

? 0.239 15.82*** 

Industry fixed effects 
 

Included 

Year fixed effects 
 

Included 

Adjusted R2:          0.49 
 
Notes to Table 5:  
 
Variable definitions are described in Appendix A. 
  
t – statistics are based on heteroskedasticity-consistent standard errors.  
 
Statistical significance is based on two-sided p-value. 
 
*** indicates p<0.01; ** indicates p<0.05; * indicates p<0.1. 
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Table 6 

3SLS Regression Results for System of Model 2.1 and Model 2.2 

 

Panel A: Model 2.1 Dependent Variable = QUALITY 

 

Variable 
Predicted

 Sign 
Parameter 

Estimate t Value 
Intercept 
 

 12.127  1.37 

High entry threat 
 

- -5.378 -1.81* 

High growth protection 
 

- -6.192 -2.03** 

Quantity 
 

? 0.129  1.46 

Quantity* High entry threat 
 

- -0.195 -1.80* 

Quantity* High growth protection 
 

- -0.217 -2.19** 

Performance 
 

? 1.06 4.77*** 

logTA 
 

? -0.254  -0.71 

Offer 
 

? 2.462  2.28** 

Inst holding 
 

? 0.011  0.61 

Insider buy 
 

? -2.674  -1.27 

Insider sell 
 

? -1.155  -0.81 

Litigation 
 

? -4.534  -2.45** 

MtoB 
 

? 0.011  0.29 

Analysts 
 

? 0.188  1.78* 

Industry fixed effects 
 

Included 

Year fixed effects 
 

Included 
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Table 6, continued 1 

 

Panel B: Model 2.2 Dependent Variable = QUANTITY 

 

Variable 
Predicted

 Sign 
Parameter 

Estimate t Value 
Intercept 
 

 71.933  98.67 

High entry threat 
 

+ 0.452 3.24*** 

High growth protection 
 

+ 0.738 5.71*** 

Quality 
 

? 0.005 1.18 

Quality* High entry threat 
 

- -0.016 -3.90*** 

Quality* High growth protection 
 

- -0.008 -2.76*** 

Performance 
 

? 0.146  4.57*** 

logTA 
 

? 0.883  17.90*** 

Offer 
 

? 1.398  9.34*** 

Inst holding 
 

? 0.039  14.84*** 

Insider buy 
 

? -0.797  -2.72*** 

Insider sell 
 

? 0.958  4.83*** 

Litigation 
 

? 1.723  6.71*** 

MtoB 
 

? 0.018  3.29*** 

Analysts 
 

? 0.249  17.10*** 

Industry fixed effects 
 

Included 

Year fixed effects 
 

Included 

System Weighted R2:         0.50   
Hausman - test p-value:           < 0.01 
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Table 6, Continued 2 

 

Notes to Table 6: 
 
High entry threat = 1 if entry threat score for a given firm-year observation is above 
the sample median, and 0 otherwise; 
 
High growth protection = 1 if growth protection score for a given firm-year 
observation is above the sample median, and 0 otherwise; 
 
Other variable definitions are described in Appendix A.  
 
Statistical significance is based on two-sided p-value. 
 
*** indicates p<0.01; ** indicates p<0.05; * indicates p<0.1 
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Table 7 

Tobit Regression Results for Quantity Model 

 

Dependent variable = QUANTITY  

 

Variable 
Predicted

Sign Estimate 
Standard 

Error Chi-Square Pr > ChiSq 
Intercept 
 

 -28.510 1.196 568.417  <.0001 

Entry threat 
 

+ 0.017 0.003 34.453  <.0001 

Growth protection 
 

+ 0.027 0.003 67.923  <.0001 

Performance 
 

? 0.186 0.045 17.099  <.0001 

logTA 
 

? 1.007 0.056 328.760  <.0001 

Offer 
 

? 1.377 0.164 70.808  <.0001 

Inst holding 
 

? 0.039 0.003 189.410  <.0001 

Insider buy 
 

? -0.966 0.326 8.814  0.003 

Insider sell 
 

? 1.255 0.223 31.793  <.0001 

Litigation 
 

? 1.602 0.285 31.528  <.0001 

MtoB 
 

? 0.044 0.008 28.307  <.0001 

Analysts 
 

? 0.282 0.016 300.829  <.0001 

 

Variable definitions are described in Appendix A. 
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Table 8 

OLS Regressions Using Alternative Disclosure Quality Measures 

Panel A+        Panel B+  

Variable 
 Parameter

Estimate t Value  
Parameter 

Estimate t Value 
Intercept 
 

 0.115 1.22  -0.421  -0.05 

Entry threat 
 

 -0.002 -0.87  -0.060  -2.83*** 

Growth protection 
 

 -0.003 -1.18  -0.085  -3.66*** 

Performance 
 

 0.003 0.91  1.312  4.45*** 

logTA 
 

 -0.024 -5.68***  -0.327  -0.82 

Offer 
 

 -0.015 -1.18  1.290  1.1 

Inst Holding 
 

 -0.001 -0.55  0.019  0.93 

Insider buy 
 

 -0.021 -0.84  -0.692  -0.29 

Insider sell 
 

 0.008 0.45  -1.123  -0.71 

Litigation 
 

 -0.030 -1.37  -3.575  -1.74* 

MtoB 
 

 0.001 1.12  0.053  0.9 

Analysts 
 

 -0.002 -1.12  0.174  1.52 

Industry fixed effects 
 

 Included  Included 

Year fixed effects 
 

 Included  Included 
 

+ In Panel A, dependent variable is the Precision component of QUALITY (i.e., the 
negative of change in forecast dispersion during the disclosure window); in Panel 
B, dependent variable is the Accuracy component of QUALITY (i.e., the negative 
of change in forecast error squared during the disclosure window). 
 
Variable definitions are described in Appendix A.  
 
Statistical significance is based on two-sided p-value. 
 
*** indicates p<0.01; ** indicates p<0.05; * indicates p<0.1 
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Table 9 

OLS Regressions Using Alternative Disclosure Quantity Measure 

Dependent Variable = Number of Managerial News Release 

Variable 
Predicted

Sign 
Parameter

Estimate t Value 
Intercept 
 

 12.878 1.52 

Entry threat 
 

+ 0.076 1.27 

Growth protection 
 

+ 0.132 1.65* 

Performance 
 

? 3.500 0.83 

logTA 
 

? 2.039 1.37 

Offer 
 

? -0.467 -0.09 

Inst holing 
 

? 0.193 1.98** 

Insider buy 
 

? 4.989 0.53 

Insider sell 
 

? -5.962 -1.00 

Litigation 
 

? 7.875 1.62 

MtoB 
 

? 3.497 2.72*** 

Analysts 
 

? 1.077 1.87* 

Industry fixed effects 
 

Included 

Year fixed effects 
 

Included 

 
Variable definitions are described in Appendix A. 
  
t – statistics are based on heteroskedasticity-consistent standard errors.  
 
Statistical significance is based on two-sided p-value. 
 
*** indicates p<0.01; ** indicates p<0.05; * indicates p<0.1. 
 
Number of observations = 60 

 82



Appendix A -- Variable Definitions 

 

Dependent Variables 
 

Disclosure 
Quantity 

QUANTITY = percentage of non-zero-return trading days during the disclosure 
window (refer to Figure 1 for definition of disclosure window).  
 

Disclosure 
Quality 

QUALITY = -1* (ending combo measure – beginning combo measure), where 
combo measure = (standardized forecast dispersion) + (standardized mean 
forecast error squared);  
forecast dispersion = variance of IBES analyst forecasts of annual EPS; 
mean forecast error squared =(actual EPS – mean forecast EPS)2 

 
 
Independent Variables 

INVCAPITAL = 100*{1 – (beginning-of-year PPE assets / average total 
assets)} 

 
RD = 100* (R&D expense / average total assets) 
 

⎭
⎬
⎫

⎩
⎨
⎧

⎟
⎠
⎞

⎜
⎝
⎛ −+= 1

2/1
3*100

tREV
tREV

tGROWTH , geometric mean of 2 years forward 

revenue growth  
 

Original 
Proprietary 
Cost Proxies 

CONCENTRATION = industry Herfindahl-Hirschman Index 

∑ ==
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
n
i jS

ij
s

1

2

, where  is the sales of firm i in the two-digit SIC 

industry j and  is the total sales of all n firms in industry j. 

ijs

jS
 
ENTRY THREAT = (vector of eigenvectors for 1st principal component) * 
(vector of mean adjusted original proprietary cost variables) 
 

Principal 
Component 
Proprietary 
Cost 
Variable  

GROWTH PROTECTION = (vector of eigenvectors for 2nd principal 
component) * (vector of mean adjusted original proprietary cost variables) 
 

Control 
Variables 

PERFORMANCE = (actual EPS) – (mean forecast EPS outstanding 
immediately following 3rd quarter earnings announcements) / (actual EPS) 
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Appendix A -- Variable Definitions, continued 

 

logTA = natural log of the total assets at the beginning of the fiscal year 
 
OFFER = 1 if the firm issues new debt or equity securities in the two-year 
period beginning the end of the 3rd quarter 
 
INST HOLDING = average percentage of outstanding common shares held by 
institutional investors in the previous fiscal year 
  
INSIDER BUY = 1 if the sum of insider transactions in the 30 days 
immediately following annual earnings announcements result in a net increase 
in the insider shareholdings, and 0 otherwise 
 
INSIDER SELL = 1 if the sum of insider transactions in the 30 days 
immediately following annual earnings announcements result in a net decrease 
in the insider shareholdings, and 0 otherwise 
 
LITIGATION = 1 if the firm belongs to biotechnology (SIC codes 2833-2836 
and 8731-8734), computers  (SIC codes 3570-3577 and 7370-7374), electronics 
(SIC codes 3600-3674), and retailing (SIC codes 5200-5961) industries, and 0 
otherwise 
 
MtoB = the ratio of the market to book value of common equity at the 
beginning of the year; 
market value of equity = beginning number of shares outstanding * share price 
at the beginning of the fiscal year 
 

Control 
Variables 
(continued) 

ANALYSTS = the number of analysts following at the beginning of the 
disclosure window 
 

BKLS 
Consensus 
Measure 

SED
n

N

D
SE

+−

−
=

⎟
⎠
⎞

⎜
⎝
⎛ 1
1

ρ , where SE = mean forecast errors squared, D = dispersion 

of analyst forecasts, and N = number of analysts 
contributing forecasts. 
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