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ABSTRACT 

Essays on Disclosure Activity and the 

Capital Market Response under the 

Regulation Fair Disclosure 

 

Shim, Hoshik 

Business School 

Seoul National University 

 

This thesis consists of two essays on disclosure activity and its consequences in 

the capital market under the Regulation Fair Disclosure (Reg FD). Theories generally 

support that more disclosures reduce the level of information asymmetry, enhance stock 

liquidity, and thus decrease the cost of equity capital. However, the effect of corporate 

disclosure in emerging markets is not clearly predictable because of the prevalence of the 

information leakage prior to disclosure. By the enforcement of Reg FD, Korean listed 

companies are mandated to provide information fairly to all information users. This paper 



ii 

empirically examines the effectiveness of Reg FD in an emerging market in various ways.  

The first essay investigates the impact of disclosure frequency on the level of 

information asymmetry. Specifically, I test whether fair disclosure activity is negatively 

related to the probability of informed trading (PIN). Multivariate tests on a sample of 

listed companies in Korea subject to Reg FD reveal the following: 1) that the high 

disclosure frequency under Reg FD is related to lower information asymmetry, and 2) this 

relation differs across the types of disclosure, with the impact of qualitative disclosures 

on the PIN being weaker than that of quantitative disclosures. Evidence also indicates that 

the negative association between fair disclosure activities and information asymmetry is 

more (less) pronounced for firms with poorer (better) information environments where 

selective information leakage is more (less) likely. The results are robust to various 

sensitivity tests.  

The second essay investigates the relation between disclosure, market liquidity, 

and the cost of equity capital. Using the sample during 2003 to 2008, I find that the 

frequency of disclosure is positively related to market liquidity. Using earnings-to-price 

ratio as a proxy of the cost of equity, I find that disclosure frequency is negatively related 

to the cost of equity capital and that the impact of disclosure remains significant after 
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controlling for market liquidity, which supports the argument that disclosure also affects 

cost of capital without the linkage of liquidity. However, I do not find the evidence that 

disclosure is negatively related to the implied costs of equity capital (ICOE). The results 

of the quintile analysis suggest that this inconsistency is attributable to the better 

information environment of the ICOE sample. The results remain robust after considering 

the endogeneity of disclosure. The findings of this study have implications for disclosure 

regulations in emerging markets, given that the existing literature casts doubt on the 

effectiveness of corporate disclosure in such markets. 

 

 

 

Keywords: Regulation Fair Disclosure, information asymmetry, probability of 

informed trading, stock market liquidity, costs of equity capital, information 

environment. 

Student Number: 2002-20782 
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Asymmetry under the Regulation Fair 
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I. Introduction 

 

A substantial body of research has investigated the effectiveness of Regulation 

Fair Disclosure (Reg FD) following its adoption in the United States in August 2000. Reg 

FD is intended to prohibit firms from disclosing material information to selected securities 

market professionals without simultaneously (or promptly) disclosing the same 

information to the public. The rule is designed to promote the full and fair disclosure of 

information by issuers as well as to clarify and enhance existing restrictions on insider 

trading. Proponents of Reg FD assert that the rule improves the flow of information in 

capital markets, for the following two reasons. First, fair disclosure increases the quantity 

(and the quality) of information firms’ disseminate to the public. Second, to preserve their 

reputation, financial analysts increase their efforts to gather information to substitute for 

their previous reliance on the private information provided by firms. 

However, some concerns are being raised that, contrary to the original purpose 

of Reg FD, the increased costs of fair disclosure reduce the total amount of stock market 

information. Furthermore, this imposes a risk on issuers, who may potentially disclose 

less, out of a fear of liability resulting from the disclosed information being post hoc 
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assessed as material. Critics argue that Reg FD reduces the flow of information because 

it can eliminate the benefits managers gain from selective disclosure (e.g., optimistic 

analyst forecasts). Therefore, Reg FD will probably result in the deterioration of the 

efficiency and accuracy of disclosed information. Overall, given the mixed results of 

previous empirical studies, the effectiveness of Reg FD in the U.S. remains inconclusive.1 

In November 2002, Reg FD was implemented in Korea following its adoption 

by the U.S. Securities and Exchange Commission (SEC) in August 2000. To the best of 

my knowledge, Korea is the only emerging market to have adopted Reg FD to date. In 

emerging markets, skepticism is being expressed about the effectiveness of the policy 

because of the prevalence of pre-disclosure information leakage. For example, 

Bhattacharya et al. (2000) document no significant changes in returns, volatility of returns, 

volume of trade, or bid-ask spreads around the events of corporate news announcements 

in Mexico from July 1994 to June 1997. They argue that due to unrestricted insider trading, 

information is fully incorporated into prices prior to public release. According to 

                                            

 
1 This stream of research includes the work of Agrawal et al. (2006), Arya et al. (2005), Bushee et 

al. (2004), Duarte et al. (2008), Findlay and Mathew (2006), Francis et al. (2006), Gintschel and 

Markov (2004), Heflin et al. (2003), and Herrmann et al. (2008). The findings of these studies are 

discussed in Section 2. 
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Bhattacharya and Daouk (2002), emerging markets have instituted insider-trading laws 

for a relatively short period of time compared with developed countries. As of 2002, only 

80% of emerging markets have included the laws in their books, while all developed 

markets have. Emerging markets are also less inclined to enforce insider trading laws 

strongly even when they are already in place (Bhattacharya et al., 2000). With regard to 

the Korea, Bhattacharya and Daouk (2002) document that although insider trading laws 

were established by the Korea Stock Exchange in 1976, the first prosecution was not 

reported until after 1988. In addition, Bhattacharya et al. (2003) rank 34 countries based 

on earnings opacity and Korea is among those with the most opaque earnings. For 

example, Korea is the worst of the 34 countries when earnings smoothness is used as 

proxy for earnings opacity.  

This less restricted insider trading, together with the lower quality of financial 

reporting in the Korean stock market, may lead to substantial information leakage prior 

to corporate disclosure, similar to the experience of the Mexican market. Developing 

markets may also suffer from greater information asymmetry between insiders and outside 

investors. Thus, it is more likely that the superior information of insiders will be 

incorporated into stock prices through insider trading prior to corporate disclosure, 
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thereby rendering the disclosure redundant. Considering the inconclusive findings with 

respect to the U.S. market, the effectiveness of Reg FD in the Korean context is not evident 

by any means. Thus, this study aims to document empirical evidence on the effectiveness 

of the Korean Reg FD. 

One possible way of achieving this goal is to examine whether the disclosure 

activity via Reg FD indeed “levels the playing field” and, therefore, reduces the level of 

information asymmetry between informed and uninformed investors. Several economic 

theories suggest that voluntary disclosure per se disseminates private information to the 

public, thus reducing the cost of raising capital. Various studies have examined the relation 

between the measures of disclosure quality and the cost of capital (Botosan, 1997; 

Botosan and Plumlee, 2002; Sengupta, 1998), with the assumption that disclosure quality 

reduces information asymmetry and, thereby, decreases the cost of capital. However, 

several concerns were raised in ensuing research. First, the evidence on whether 

information risk is priced is inconclusive. Easley and O’Hara (2004) provide a theoretical 

basis for why the information risk of private information is priced. However, Lambert et 

al. (2007) and Hughes et al. (2007) develop a theory that suggests that information risk 

affects firms’ beta and market-wide premiums for risk in the capital asset pricing model 
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(CAPM), though the information risk is not priced over and above beta. Mohanram and 

Rajgopal (2008) directly challenge the assertion of Easley et al. (2002) that information 

risk is priced, by providing empirical evidence that information risk is not priced when 

proxied by the probability of informed trades (PIN). Second, empirical evidence on the 

relation between disclosure quality and the cost of capital has not yet been firmly 

established. While Botosan and Plumlee (2002) document a positive association between 

disclosure quality and the cost of capital, Larcker and Rusticus (2010) cast doubts on the 

validity of their evidence by pointing out the improper controls for endogeneity. More 

surprisingly, Francis et al. (2008) find that management forecasts are positively associated 

with firms’ cost of equity. In summary, whether or not disclosure quality reduces the cost 

of capital is unclear. Given the weak theoretical and empirical evidence, I opt to examine 

the impact of disclosure quality on information asymmetry more directly. Specifically, I 

investigate whether disclosure activity, as measured by Reg FD activity, is negatively 

associated with the level of information asymmetry among equity investors as measured 

by the PIN.2  

                                            

 
2  This study differs from other research on insider trading in that I focus on information 

asymmetries among different groups of outside investors. Note that the PIN is computed based on 
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The Korean data provide an ideal setting to investigate the present research 

questions, for two reasons. First, as the Korean Reg FD is modeled after that in the U.S., 

both rules are almost identical in terms of their conceptual framework (see Appendix A 

for comparison). This provides a quasi experimental setting in which to examine the 

effectiveness of Reg FD, where the consequences of the disclosure regulation are 

potentially greater due to a higher likelihood of information leakage. Second, the Korean 

Reg FD allows the impact of fair disclosure activities to be compared across different 

disclosure types. Specifically, the Korean Reg FD prescribes the types of information that 

are disclosed as FD. Rather than prescribe the types of FD information, the U.S. Reg FD 

applies to the disclosure of all forms of material nonpublic information. As the types of 

FD information are predetermined in Korea, firms are required to disclose information 

under specific forms according to the nature of the information. Based on this 

classification, fair disclosure items can be classified as quantitative or qualitative 

disclosures. Thus, it is possible to examine whether the different types of disclosure 

                                            

 

all trades and the majority of trades are between non-insiders. Therefore, the PIN is likely to be 

highly correlated with information asymmetries that exist among outside investors, rather than 

those between insiders and outside investors. Using PIN as a proxy for information asymmetry 

may extend the understanding of the implications of corporate disclosure because it explicitly 

considers the probability that informed outsiders can expropriate uninformed outsiders. 
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produce different effects in reducing information asymmetry. Quantitative disclosures are 

defined as earnings expectation disclosures, such as management earnings forecasts or 

earnings preannouncements. Qualitative disclosures are announcements related to future 

business plans, contract signings, and other promotional information.  

 Using 1,136 firm-year observations from 2002 to 2004, I find that the frequency 

of fair disclosures is significantly negatively associated with the PIN. Firms that issue fair 

disclosures exhibit a significantly lower PIN compared with those that do not issue fair 

disclosures. Furthermore, the above relation varies across different types of disclosure. 

The findings suggest that the PIN decreases only with quantitative disclosures. Finally, 

the impact of fair disclosure activity on the PIN is more pronounced for firms with poorer 

information environments, proxied by firm size, analyst following.3 The findings are 

robust to the endogeneity treatment, the inclusion of additional control variables, and the 

reclassification of disclosure types.  

This study contributes to the understanding of the role of disclosure activities in 

capital markets. Several studies have examined the impact of Reg FD from various 

                                            

 
3 I use the term “fair disclosure activity” to indicate the frequency of disclosures issued und

er the Korean Reg FD. 
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perspectives. However, to the best of my knowledge, this study is the first to examine the 

relation between fair disclosure activity and informed trading, as measured by the PIN. 

The findings have policy implications for managers, investors, and regulators. The 

findings indicate that fair disclosure activities indeed help mitigate the information 

asymmetry between informed and uninformed parties. This has an important implication 

for other emerging markets, in that it reinforces the fact that Reg FD can be effective in 

mitigating information asymmetry between equity traders, even in countries that have 

poor information environments or are fraught with significant information leakage.  

 The remainder of the paper proceeds as follows. The hypotheses are developed 

in Section 2. Section 3 describes the estimation model and empirical proxies. Section 4 

presents the empirical results and the corresponding sensitivity tests. Section 5 concludes 

the paper. 

 

II. Literature Reviews and Hypotheses Development 

 

 In recent years, numerous studies have attempted to identify and explore the 

effects of Reg FD in various ways. Heflin et al. (2003) examine whether the 
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implementation of FD is related to changes in the earnings-related information 

environment. They identify no reliable evidence of a significant deterioration of the 

information environment prior to earnings announcements, such as through increased 

analyst earnings forecast errors. Instead, they observe an improvement in the information 

efficiency of stock prices, as well as a substantial increase in the frequency of voluntary 

disclosures.  

 Bushee et al. (2004) demonstrate that price volatility and the amount of investor 

trading during conference calls have increased since the introduction of Reg FD. Arya et 

al. (2005) argue that Reg FD can yield unintended consequences. They demonstrate that 

public disclosures that are simultaneously and widely disseminated by firms without a 

history of private disclosure (to selective recipients) result in greater analyst herding and 

reduced information flow in the markets.  

Agrawal et al. (2006) examine the impact of Reg FD on the accuracy and 

dispersion of analyst earnings forecasts over a 10-year period. They find that such 

forecasts became less accurate and more dispersed after the implementation of the new 
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rule, with the effect being larger for early forecasts than for late forecasts.4 Meanwhile, 

Findlay and Mathew (2006) observe that the overall accuracy of analyst forecasts 

decreased after Reg FD and that the accuracy of analysts who were previously less (more) 

accurate improved (deteriorated). Contrary to the results of Agrawal et al. (2006), they 

conclude that the selective disclosure behavior in the pre-Reg FD era is mitigated in the 

post-Reg FD era. Most recently, Duarte et al. (2008) observe that the impact of Reg FD 

on firms’ cost of capital is pronounced only in Nasdaq firms, and not in NYSE/Amex 

firms. In sum, the existing studies have failed to reach an evident conclusion on the effects 

of Reg FD. 

On the other hand, theoretical research suggests that a negative relation exists 

between disclosure behavior and information asymmetry. Information asymmetry exists 

when certain investors (informed investors) have private information on a firm, whereas 

others (uninformed investors) do not. The level of information asymmetry is important in 

capital markets because uninformed investors require compensation for taking risks in 

                                            

 
4 The results of Agrawal et al. (2006) are virtually identical to those of Heflin et al. (2003) for the 

same sample period and type of forecast. They present no evidence of an increase in analyst 

forecast dispersion for late forecasts. However, they observe that the forecast dispersion increases 

for early forecasts. The overall results with a larger sample contradict the findings of Heflin et al. 

(2003). 
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trading with informed investors, which indicates that information asymmetry is positively 

related to the cost of capital. Diamond and Verrecchia (1991) suggest that more frequent 

disclosure results in greater liquidity because of reduced information asymmetry, which 

in turn lowers the cost of capital. Merton’s (1987) investor recognition hypothesis posits 

that investors with insufficient knowledge of a certain firm (i.e., uninformed investors) 

will not purchase that firm’s stock. However, if greater disclosure activity enables 

investors to assess a firm’s value more accurately and reduces the cost of processing firm-

specific public information, such activity will induce more uninformed investors to trade 

the firm’s stock. 

 Several studies have investigated the relation between the level of disclosure and 

the cost of capital. Botosan (1997) and Botosan and Plumlee (2002) document a negative 

association between the level of disclosure and the cost of equity capital. Sengupta (1998) 

finds evidence that firms with higher disclosure quality ratings from financial analysts 

benefit from lower effective interest costs in issuing debt. Easley et al. (1996, 1997, 2002) 

and Easley and O’Hara (2004) develop a market microstructure model (EKO) and provide 

theoretical and empirical evidence that differences in the composition of public and 

private information affect the cost of capital, with investors demanding a higher return for 
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holding the stocks of firms with greater private information. Likewise, Easley et al. (1996, 

1997, 2002) and Easley and O’Hara (2004) develop the PIN variable, a firm-specific 

estimate of the probability that a particular trade order originates from a privately 

informed investor. The PIN directly captures the extent of information asymmetry among 

investors in equity markets. Using conference call activity, Brown et al. (2004) examine 

whether or not voluntary disclosures are negatively associated with the level of 

information asymmetry as measured by the PIN. They observe that a higher frequency of 

conference calls is associated with a smaller number of informed trades relative to the 

amount of uninformed trades.5 

Based on the above discussion, I posit that firms which are more active in issuing 

fair disclosures will exhibit lower levels of information asymmetry because the disclosure 

activity denies privately informed traders the opportunity to gain at the expense of 

uninformed traders. Therefore, I test the following hypothesis: 

                                            

 
5 This study is closely related to that of Brown et al. (2004), but different in several respects. First, 

I do not assume that firms hold conference calls to dispense every item of information that should 

be issued in the form of FD. Second, I recognize the possibility of classifying each disclosure 

according to the characteristics of the information it contains, as FD information in Korea is 

disseminated on the Korea Exchange website (KRX, 

http://engkind.krx.co.kr/disclosure/searchdisclosurebycorp.do?method=search 

DisclosureByCorpMain) across these categories. This indicates that a fair disclosure provides 

various types of information immediately. 

http://engkind.krx.co.kr/disclosure/searchdisclosurebycorp.do?method=search%20DisclosureByCorpMain
http://engkind.krx.co.kr/disclosure/searchdisclosurebycorp.do?method=search%20DisclosureByCorpMain
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H1: Fair disclosure activity is negatively associated with the probability of 

informed trading. 

 

 Another stream of research has investigated the market impact of different 

disclosure types, including varying forms of management earnings forecasts. Prior studies 

have demonstrated that that frequency of disclosure has a substantial market impact 

(Francis et al., 1994; Schrand and Verrecchia, 2005; Jo and Kim, 2007). However, 

controversy exists over whether disclosure frequency is a good proxy for disclosure 

quality. Disclosure frequency is not the sole measure of disclosure quality. The value of 

each disclosure depends on the degree of information content. The over-issue of 

disclosures that have low (meaningless or merely promotional) information can be less 

informative than the issuance of a single highly informative disclosure. To consider this 

potential errors-in-variable problem, I introduce a method of classifying disclosures 

according to the characteristics of each disclosure. Controlling for the content of 

disclosures is expected to be beneficial for creating the incremental impact of disclosure 

frequency beyond the information content of the disclosures.  
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Pownall et al. (1993) examine the market reactions to alternative types of 

management earnings forecast (e.g., point estimation or estimation with bounded range) 

but find no evidence that the forecast form affects stock prices. Hutton et al. (2003) 

examine whether qualitative disclosures are related to the nature of the forecast news and 

whether these affect the information content of earnings forecasts. They classify 

supplementary disclosures as qualitative “soft talk” disclosures and verifiable forward-

looking statements, and observe that good news forecasts are informative only when 

supplemented by verifiable forward-looking statements. Kim and Jun (2005) classify fair 

disclosures into two categories, promotional disclosures and earnings expectations 

disclosures, and examine the effect of each type of disclosure on the market. According 

to their findings, disclosures of earnings expectations have a strong effect on stock prices, 

whereas promotional disclosures have no significant effect.  

One of the differences between the Korean and U.S. markets is that the types of 

information subject to fair disclosure are prescribed in the former, while in the latter Reg 

FD merely requires that the disclosure be material nonpublic information. 6  Fair 

                                            

 
6 Heitzman et al. (2010) argue that tests of the voluntary disclosure theory must consider the role 

played by the materiality of shaping firms’ disclosures. According to their classification, a 
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disclosures in Korea include items such as forecasts and preannouncements of accounting 

numbers, disclosures on future business plans, investor relations, and new product 

developments. Fair disclosures are classified into the two categories of quantitative 

disclosures and qualitative disclosures. Forecasts and preannouncements of earnings (or 

sales) are classified as quantitative disclosures, while all other forms of information (e.g., 

business plans, contract signings, new product developments, and investor relations news) 

are categorized as qualitative disclosures.  

In general, qualitative disclosures relate to future business; these are likely to be 

optimistic, promotional, and difficult to verify compared to quantitative disclosures. If 

market participants are able to assess different attributes of the different disclosure types, 

then the impact of disclosures on the level of information asymmetry will differ according 

to the items disclosed. Regardless of the substance or importance of the information, 

investors may respond to a disclosure differently according to the characteristics of the 

information being disclosed. If investors consider earnings-related information to be more 

                                            

 
disclosure is purely voluntary only when an item is immaterial or when a manager has no 

affirmative duty to disclose. Another difference between Korean and U.S. regulations lies in the 

concept of materiality. Unlike the Reg FD in the U.S., the Korean regulation does not stipulate 

materiality requirements for fair disclosure. Therefore, disclosure data in the present study include 

material and immaterial forms of information.  
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precise and, therefore, more valuable to decision making compared with other types of 

qualitative or descriptive information, the impact of quantitative disclosures on the level 

of information asymmetry will be greater than that of qualitative disclosures. Based on 

the foregoing discussion, I state the second hypothesis in directional form:  

 

H2: The effect of quantitative fair disclosures on the probability of informed 

trading is greater than that of qualitative fair disclosures. 

 

Finally, I investigate whether the relation between fair disclosure and 

information asymmetry varies with firms’ information environments. Investors receive 

information about firms through various channels. Intuitively, when investors are able to 

access new information without having to pay a considerable cost to information 

intermediaries, the release of information via other media will have less effect than when 

released under a poor information environment. This argument is consistent with the 

evidence presented by Botosan (1997) and Bowen et al. (2008).  

Recently, Herrmann et al. (2008) determined that the optimism and average 

forecast bias of analysts declined after the introduction of Reg FD, which is in line with 
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the intent of the rule. Analysts who provide optimistically biased forecasts tend to have 

an incentive to ingratiate managers, and therefore to obtain private information. Herrmann 

et al. (2008) conclude that Reg FD appears to be effective in reducing this incentive by 

prohibiting selective disclosures. This finding supports the view that analysts assume the 

role of information intermediaries in capital markets, and this role is likely to be reinforced 

after the introduction of Reg FD. I thus expect that the information environment and fair 

disclosure activities substitute each other in mitigating information asymmetry. In line 

with prior studies, I measure firms’ information environments in three ways. I define 

smaller firms, and firms with less analyst following as firms with higher levels of 

information asymmetry. I posit that the impact of fair disclosure activity on the PIN is 

more substantial in such firms, as the information leakage is expected to be greater. The 

leads to the third hypothesis in directional form: 

 

H3: The negative association between fair disclosure activity and the probability 

of informed trading is more (less) pronounced for firms with poorer (better) 

information environments.  
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III. Research Design 

3.1. Research Model 

 I test the hypotheses by regressing the PIN (PIN) on the frequency of fair 

disclosure (FD) and other control variables. Following Brown et al. (2004), I examine the 

association between the variables using a cross-sectional approach rather than a time 

series analysis. This is because cross-sectional variation in fair disclosure activity is 

potentially higher, thus enhancing the power of the tests. Furthermore, other factors 

related to information asymmetry will differ more across firms than within a specific firm. 

The regression specification is presented in Eq. (1): 

 

PINit = β0 + β1 FDit + β2 Followingit + β3 Sizeit + β4 LarOwnit-1 + β5 InstOwnit-1  

+ β6 Leverageit + β7 EarnVolit + γiYrDum + δkIndDum + εit.  (1) 

 

Subscripts i and t denote the firm and calendar years, respectively. The variable 

FD is measured using the frequency of fair disclosure during the calendar year. 7 

                                            

 
7  In the alternative specifications, FD is replaced with three other measures: Log(FD) (log-

transformed FD), Dummy(FD) (dummy variable that is equal to 1 if a firm issues at least one fair 
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Following pertains to the natural log of analyst forecasts plus one. Size refers to the natural 

log of market capitalization at the end of the year. LarOwn pertains to stock ownership by 

the largest shareholder in the previous year. InstOwn is stock ownership by institutions in 

the previous year. Leverage refers to financial leverage, which is the sum of short- and 

long-term debt scaled by total assets. EarnVol is the standard deviation of earnings scaled 

by assets over the previous five years. Lastly, year dummy variables and industry dummy 

variables are included to control for fixed effects.8  

I expect β1 to be negative and to support H1. For H2, I replace FD with 

categorized FD variables, such as qualitative and quantitative variables and compare their 

coefficients. To test H3, I divide the sample into small vs. large group according to the 

degree if information environment. I employ firm size, and the number of analyst 

following as proxies for the information environment. The model predicts that the impact 

of FD is more pronounced for firms with smaller size, and fewer analysts following.  

                                            

 
disclosure, and 0 otherwise), and Rank(FD) (quintile rank of fair disclosure frequency). The log-

transformed value is taken because the distribution of the raw frequency of fair disclosure is 

skewed to the right. The results using the alternative specifications are qualitatively similar. Thus, 

for brevity, only the results using FD are reported.  
8 I follow Brown and Hillegeist (2007) in constructing the PIN model. Of the six control variables 

in their study, analysts’ forecast dispersion is excluded, because only 20% of the sample has more 

than two analysts’ forecasts. When forecast dispersion is included in the model, however, the tenor 

of the results remains robust.  
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While earlier research examining the effect of corporate disclosure on 

information asymmetry treats disclosure as exogenous (e.g., Botosan, 1997), more recent 

works explicitly recognize the endogenous nature of the disclosure decision. If better 

disclosure quality leads to less information asymmetry and favorable terms in raising 

capital (i.e., lower cost of equity), firms with high information asymmetry will have 

stronger incentives to disseminate private information to the public to reduce the level of 

information asymmetry. A research design that does not consider this endogeneity 

problem can produce a spurious interpretation. However, prior studies that have applied 

the instrumental variables (IV) approach have not reached clear conclusions. For example, 

Brown and Hillegeist (2007) observe the expected negative relation between their 

disclosure proxies and selected measures of information asymmetry after using the IV 

estimation. In contrast, Cohen (2008) finds that the relation between his measure of 

disclosure quality and the cost of capital is no longer significant after controlling for 

endogeneity in relation to the choice of reporting quality. Larcker and Rusticus (2010) 

also cast doubt on the validity of the association between disclosure quality and cost of 

capital when endogeneity concerns are taken into account. Therefore, it is essential to 

consider the endogenous relation between disclosure quality and information asymmetry.  
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 To mitigate this problem, I adopt an IV approach. Theoretically, the instruments 

should be correlated with the endogenous variable but not correlated with the disturbance 

term in the second-stage model. However, it is very difficult to identify instruments that 

meet these conditions and affect the second-stage dependent variable only through the 

endogenous variable, especially in accounting and finance research.  

Acknowledging the potential limitations of the IV approach, I identify five 

instruments which may reflect the quality of disclosures. To proxy for the proprietary 

costs of disclosure and to capture firms’ financing needs, I use capital intensity measured 

as the ratio of property, plant, and equipment to total assets (CapInt). If the barriers to 

entry in a product market are relatively high, the costs of disclosure should be relatively 

low. Higher capital intensity is generally viewed as a major barrier to entry (Cohen 2008). 

Besides, more capital-intensive firms are interpreted as firms that need higher external 

financing (Leuz and Verrecchia, 2000). Therefore, capital intensity is thought to be 

positively correlated with the quality of voluntary disclosure. I also include firms’ growth 

opportunities to proxy for proprietary costs. Firms with higher future growth opportunities 

are likely to hide their proprietary information to protect and maintain their future growth 

potential. Thus, growth opportunity is expected to be negatively associated with 
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disclosure activity. Growth opportunity is measured as the change in annual sales divided 

by the previous year sales (Sgrowth).  

Other determinants of voluntary disclosure are firm performance and uncertainty. 

Firms with better performance tend to announce information more frequently compared 

to those with poorer performance. On the other hand, certain types of negative information 

(containing prospect of negative performance) may be disclosed voluntarily to avoid legal 

liability (Skinner, 1994). Thus, I do not predict the direction of the relation between 

performance and disclosure ex ante. To capture the effect of performance I use operating 

margin (OpMar), defined as sales less cost of goods sold scaled by sales. Meanwhile, 

firms with longer operating cycles are thought to have higher uncertainty (Dechow and 

Dichev, 2002). If managers in these firms have incentives to reduce uncertainty they are 

more likely to disclose information. Therefore, I include OpCycle, measured as the sum 

of average receivables divided by sales and average inventory divided by cost of goods 

sold, to proxy for operating cycle. Finally, I choose firm age (Age, measured as the natural 

logarithm of the number of months since a firm’s establishment) as an instrument to 

examine whether younger firms have poorer disclosure quality. 

 Thus, the first-stage model using the IV approach is as follows: 
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FDit = β0 + β1 Followingit + β2 Sizeit + β3 LarOwnit-1 + β4 InstOwnit-1 

 + β5 Leverageit-1 + β6 EarnVolit + β7 Ageit + β8 Sgrowthit + β9 CapIntit  

 + β10 OpMarit + β11 OpCycleit + γiYrDum + δkIndDum + εit.  (2) 

 

3.2. PIN Variable 

PIN is employed as a proxy for the degree of information asymmetry. In the EKO 

model, a market-maker’s belief is expressed as a function of α (probability of an 

information event), δ (probability that new information is bad news), μ (arrival rate of 

informed traders), εb (arrival rate of uninformed buyers), and εs (arrival rate of uninformed 

sellers). In brief, the EKO model assumes a normal level of buys and sells to be 

uninformed trades, which enables the estimation of the arrival rate of uninformed traders 

(εb and εs). An abnormal buy or sell order volume is considered information-based trading 

and is employed to estimate the arrival rate of informed traders (μ). The number of days 

during which there are abnormal buys or sells is used to identify the probability of an 

information event (α) and the probability that the news is bad (δ).  On days with good 

(bad) news, informed buy (sell) orders also arrive at a rate proportional to the amount of 
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uninformed trading, μ = υε. Accordingly, the relative amount of trading by privately 

informed investors is equal to μ/ε=υ. Easley et al. (2002) set the arrival rate of uninformed 

buyers and sellers as equivalent (i.e., εb = εs = ε) and derive a common factor to simplify 

the logged likelihood function and to mitigate the problem. Following this approach, the 

parameters are estimated after setting εb as equal to εs. Specifically: 

 

222 



















PIN .     (3)9 

 

The intersection of raw data provided by the Korea Stock Exchange (KSE, 

currently the stock market division of the Korea Exchange (KRX)) and that compiled by 

the Institute of Finance and Banking at Seoul National University (IFB/KSE Stock 

Transaction Database, IFB/KSE) is used as the database to calculate the measure of 

information asymmetry, PIN. Each order in the IFB/KSE database is time-stamped at the 

time it arrives at the exchange and the time that the order is executed (Choe et al., 2005). 

                                            

 
9 Eq. (3) shows that information asymmetry increases when private information events occur more 

frequently (α) and when the absolute and relative amount of informed trading increases (μ and υ), 

and decreases with the trading intensity of uninformed investors (ε). 
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The database also contains detailed information such as trading volume and amount, order 

quotes, and actual transaction prices. This feature allows the identification of whether a 

specific order was initiated by a buyer or a seller. 

This unique feature of the IFB/KSE database allows the PIN variable to be 

estimated without measurement errors. Identifying whether a trade is initiated by a buyer 

or a seller is critical because the estimation of PIN only requires the daily number of 

buyer- and seller-initiated trades. However, this information is generally unobservable in 

the TAQ (Trades and Quote) database for firms in the U.S. Thus, researchers have 

depended on the trade-classification algorithms introduced by Lee and Ready (1991). 

Despite its ubiquity, this algorithm is acknowledged to be less than perfectly accurate.  

According to Lee and Radhakrishna (2000), 40% of NYSE trades are unable to 

be classified at all, and 7% of the remaining trades are classified incorrectly. Theissen 

(2001) identifies a misclassification frequency of 25% in trades on the Frankfurt Stock 

Exchange. In particular, Boehmer et al. (2007) demonstrate that an inaccurate trade 

classification leads to downward-biased PIN estimates and that the magnitude of the bias 

is related to a security’s trading intensity. As a high correlation between disclosure 

frequency and trading intensity is expected, the potential bias of PIN could hinder from 
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drawing clearer inferences from the previous studies using the TAQ database. Fortunately, 

the fact that bias-free PIN variables can be estimated adds greater validity to the PIN 

estimates used as a proxy for information asymmetry in this study.  

In addition to the empirical advantages of the PIN estimates, PIN may be 

regarded as more comprehensive than the extent of insider trading because it incorporates 

the trading by all types of informed traders. In the research setting, this feature is 

particularly important because the definition of an informed trader under the concept of 

PIN is not necessarily restricted to either large institutions or information intermediaries. 

This conceptual superiority of PIN will be essential in examining the third hypothesis, 

which focuses on the role of analysts as information intermediaries. Taken collectively, 

the PIN estimates are 1) free from any potential estimation bias, which would otherwise 

lead to ambiguity in drawing inferences, and 2) most suitable for examining the research 

questions. 

Based on Figure 1, the value of PIN represents the expected fraction of trades 

that are information-based because the numerator of PIN is the expected number of orders 

from privately informed investors and the denominator is the total number of expected 

orders in each day. Thus, the ratio of the two is the ex ante probability that the first trade 
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of the day is based on private information.10 

 Figure 1 introduces the summary statistics of the parameters used in the 

estimation of PIN. The mean values of the PIN parameters are ε = 213.386, μ = 328.817, 

α = 0.272, and δ= 0.625. The corresponding PIN is approximately 22.1%, indicating a 

roughly 22% probability that the opening trade on any given day is based on private 

information. The mean and median α demonstrate that private information events occur 

on almost 27% of trading days. The average value of μ/ε is 1.54, indicating that informed 

trades constitute close to 65% of the total trades on information event days.11  

 

3.3. Fair Disclosure Variables 

                                            

 
10  A growing body of literature has documented that PIN is a good proxy for information 

asymmetry. A series of studies by Easley and O’Hara (2002) and others use PIN as a proxy for 

information asymmetry in the financial field, observing that it is positively related to average 

returns, both economically and statistically, even after controlling for volume, bid-ask spread, size, 

book-to-market ratio, return volatility, and trading volume volatility. Thus, though relatively new 

to accounting research, the PIN measure has been successfully used in the finance literature. A 

number of recent accounting papers have employed PIN as a proxy for information asymmetry, for 

example, Brown et al. (2004), Bushee and Goodman (2007), and Chen et al. (2007). 
11  Duarte and Young (2009) develop a model which decomposes PIN into two components: 

asymmetric information and illiquidity. Using this extended model, they conclude that the priced 

factor of PIN is related to the illiquidity component, which is unrelated to information asymmetry. 

Although this evidence is crucial when interpreting the effect of PIN as an explanatory variable, 

my study employs PIN as a dependent variable and thus unlikely to be affected by their finding. 

Moreover, the illiquidity component of PIN is expected to be controlled for by control variables 

related to liquidity. For more details see Section 4.4.2. 
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The fair disclosure data are gathered from the Korea Investor’s Network for 

Disclosure (KIND) system, which is provided by the KRX. 12  The number of fair 

disclosures made by each firm for each calendar year is counted and fair disclosure 

frequency is classified by disclosure type to test the second hypothesis. The disclosure 

types used are as follows: “miscellaneous information other than FD2 to FD5 (FD1)”, 

“matters related to corporate information, business information of subsidiaries, and the 

matters for which disclosure deadlines have not yet passed (FD2)”, “preannouncements 

of sales, operating income, ordinary income, or net income (FD3)”, “future business plans 

and management plans (FD4)”, and “forecasts or estimations of sales, operating income, 

ordinary income, or net income (FD5).”  

FD1 includes disclosures on contracts, business tie-ups, and other 

comprehensive information. FD2 information is related to memoranda of understanding 

(MOU), new product developments, and product orders. FD4 includes business strategy 

                                            

 
12 KRX provides data on all types of disclosures prescribed in the Securities Exchange Act (SEA), 

such as periodic disclosure, timely disclosure, special disclosure, and fair disclosure. In addition to 

fair disclosure, voluntary disclosure is released as a type of timely disclosure, and it includes 

information on matters apart from key management issues (a portion of which is determined by 

bylaws). Although this item may cause errors in this study’s sample classification, it is not 

considered in this paper because the focus is on fair disclosure rather than voluntary disclosure. 
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and investment plan information. Information not classified as promotional, such as 

accounting numbers (e.g., preannouncements of earnings, and short- and long-term 

expectations on future earnings), is provided by FD3 and FD5.13 FD1, FD2, and FD4 are 

classified as qualitative types of disclosures, while FD3 and FD5 are classified as 

quantitative types of disclosures.14 

 

3.4. Control Variables 

To control for other factors affecting a firm’s information environment, which 

are potentially related to disclosure behavior and information asymmetry, several 

variables used in previous studies are included in the regression. Following is the natural 

logarithm of the number of analyst forecasts during year t plus one, which is obtained 

from FnGuide. Easley et al. (1998) report a negative relation between PIN and the number 

                                            

 
13 Among the FD items classified by KRX, the following disclosures are not included in the sample: 

request for inquired disclosure, response (or denial) to request for inquired disclosure, and others. 

These items are characterized by mandatory disclosures rather than voluntary disclosures. The total 

number of disclosures in these items is also negligible (31 issues during the sample period and only 

1 issue after the sample period of 2004–2007). Thus, the exclusion of these few observations does 

not change the tenor of results. 
14 Certain FD items overlap. For example, some firms do not issue future business plans as FD4 

and earnings expectations as FD5 but as FD1 or FD2. This issue is considered in the robustness 

checks. 
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of analysts following a firm, and Bowen et al. (2008) report that the cost of equity capital 

is lower for stocks with a sizeable analyst following. 

Size, measured as the natural logarithm of a firm’s market value, is included to 

control for information uncertainty imposed on operational activities and to capture all 

information about a firm. To control for governance structure, which possibly could be 

related to PIN, two ownership variables, LarOwn and InstOwn, are included. Previous 

studies report that insider ownership (LarOwn) is associated with low earnings 

information. I include LarOwn as insiders have an incentive to extract private benefits at 

the expense of minority shareholders, especially in most East Asian countries (Claessens 

et al., 2000; Fan and Wong, 2002; Haw et al., 2004). LarOwn is also expected to be 

positively associated with PIN. However, the sign of InstOwn, which measures 

institutional ownership, is not predicted because there is mixed evidence on the role of 

institutional investors in capital markets (Ayers and Freeman, 2000; Jiambalvo et al., 2002; 

Brown et al., 2004). Compared to individual investors, institutional investors are 

frequently assumed to be sophisticated investors who draw on advantages in gathering 

and processing information. If this is indeed the case, then the institutional ownership and 

informed trading (PIN) for a firm should move in the same direction. However, if 
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institutional investors perform a role of mitigating information asymmetry in the corporate 

governance mechanism, then they will tend to compel managers to improve the disclosure 

environment, therefore reducing PIN. Financial leverage (Leverage) is likewise included 

to capture stakeholders’ demand for private information. The last control variable is 

earnings volatility (EarnVol). The production of private information is expected to 

increase along with EarnVol because higher volatility increases the expected profits from 

trading on private information.  

 

IV. Empirical Results 

4.1. Sample Selection and Descriptive Statistics 

 Table 1 presents the descriptive statistics for the variables included in the models. 

The sample selection commenced by collecting 4,992 itemized fair disclosures from 2002 

to 2004 from the Reg FD database. Of the total number of observations, 3,865 items of 

information are disclosed by firms listed on the KSE.15 These observations, in turn, 

                                            

 
15 Firms traded on the KOSDAQ are excluded because the IFB/KSE Stock Transaction Database 

only covers KSE-listed firms. This exclusion is a limitation of this study, which potentially leads 

to a sample selection bias. Furthermore, the database contains no data beyond 2004, which makes 

it difficult to conduct research on serial changes in the variables. 
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produce 1,188 distinct firm-year observations of fair disclosure after zero values are 

assigned to the FD variable for firms that do not issue any fair disclosures. After 

eliminating observations with missing variables and outliers, a total sample of 1,136 firm-

year observations is obtained, of which 626 observations have non-zero FD. Panel A of 

Table 1 presents the descriptive statistics for the explanatory variables. On average, firms 

issue 3.24 fair disclosures a year. The maximum FD value indicates that the firm that 

issued the largest number of fair disclosures issued 76 fair disclosures in a single year. 

 Panel B of Table 1 describes the summary statistics for the dependent variable, 

PIN, and other control variables. The value of PIN varies from very small numbers (but 

not zero) to 0.331. The summary statistics reveal that, on average, 22.1% of the total trade 

orders of each firm are based on private information during the sample period.  

 Table 2 present the correlations between the variables used in the regression 

models. A significant negative correlation exists between fair disclosure frequency and 

PIN (-0.29 in the Pearson correlation), which provides initial support for the first 

hypothesis. The highest Pearson correlations between PIN and the control variables are 

those with Following (-0.38) and Size (-0.42). The correlations between FD and the 

control variables are by and large consistent with expectations, in that larger firms are 
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more active in issuing fair disclosures. FD is positively related to the number of analysts 

following a firm. The correlation between Size and Following is also strongly positive. 

These correlations demonstrate the interrelations between different information 

environments. In terms of ownership structure, FD is negatively related to the ownership 

of the largest shareholder but positively correlated with the shareholdings of institutional 

investors. Overall, the correlations in Table 2 demonstrate that the control variables used 

in the models are appropriate and that the univariate tests support the hypotheses. 

 

4.2. Multivariate Analysis of the Association between Fair 

Disclosure and the Level of Information Asymmetry 

 Table 3 presents the results of the estimation of Eq. (1) for the entire pooled 

sample. In Column (1), the coefficient of FD is -0.040 (t=-2.36), which is consistent with 

the prediction. In Column (2), the coefficient of Dummy(FD) indicates that PIN is lower 

for firms issuing fair disclosures. These results support the first hypothesis, that the 

frequency of fair disclosures is negatively and significantly associated with the level of 
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information asymmetry. 16  When yearly regressions from 2002 to 2004 are run in 

Columns (3) to (5), the coefficients of FD are all found to be negative. The coefficients of 

FD in 2003 and 2004 are statistically significant, while the coefficient of FD in 2002 is 

not significant. This can be attributed to the fact that Reg FD became effective in late 

2002, which may have possibly weakened the power of the test.  

 The coefficients of the control variables Following, Size, Larown, and Leverage 

show the expected signs and are generally significant in regressions. Following is 

negatively related to PIN, indicating that financial analysts serve to uncover, and 

disseminate information to the market. The coefficients of Size are all negative and 

significant. These results can be interpreted as indicating that information asymmetry is 

less prevalent in larger firms, which is consistent with previous research. The coefficient 

of LarOwn is significantly positive, indicating that ownership concentration results in 

                                            

 
16 The distribution of disclosures is the reason why Dummy(FD) is reported. In the sample, 510 

firm-year observations (approximately 45%) have no FD. Thus, using Dummy(FD) as one of the 

disclosure proxies appears to sufficiently capture the effect of firms’ choices to disclose or not. At 

the same time, however, this large portion of no-FD firms appears to be severe in terms of noise in 

the FD variable, even though the sample period pertains to the earlier period after the introduction 

of Reg FD. The possible explanations of zero-FD firms are as follows. First, these firms have no 

information to voluntarily disclose. Second, they have an information event but it is not sufficiently 

material to disclose. Third, firms have important information, but they decide not to disclose via 

FD. The third case is likely to occur when the information is negative, firms have no analyst 

following, or they disclose information only to a selected party against Reg FD. This explanation 

can potentially introduce a bias that cannot be fully eliminated in measuring disclosure frequency. 
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high levels of informed trading (Fan and Wong, 2002). However, inconsistent with the 

prediction, the coefficient of EarnVol is significantly negative. This result may imply that 

firms with highly volatile earnings tend to have lower market responses to earnings 

information (due to less persistent earnings). Hence, the expected price effects per unit of 

earnings surprise are lower, causing the expected benefits of private information to 

decrease with earnings volatility (Brown and Hillegeist, 2007). 

Eq. (1) is estimated again using the categorized FD variables to test the second 

hypothesis, which states that the effect of quantitative fair disclosures on the level of 

information asymmetry is more pronounced than that of qualitative disclosures. The 

categorized FD variables likewise mitigate the potential problem that occurs when only 

total disclosure frequency is counted, regardless of the characteristics of each disclosure. 

To investigate this, the frequency of quantitative disclosures (Quan) and qualitative 

disclosures (Qual) are calculated. Among the five items of fair disclosure, FD3 and FD5 

are classified as quantitative disclosure while FD1, FD2, and FD4 are classified as 

qualitative disclosure. PIN is regressed individually on each of the five items. The results 

are reported in Table 4.  

 Panel A in Table 4 illustrates that qualitative and quantitative disclosure each 
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reduce information asymmetry among equity investors. The first and second Columns of 

Panel A show that the respective coefficients of Quan and Qual are significantly negative. 

However, if both Quan and Qual are included in the regression (in the third Column), only 

Quan has an impact in mitigating information asymmetry. Panel B in Table 4 corroborates 

the results in Panel A. The first five regressions demonstrate similar results for each fair 

disclosure item, which indicate that the frequency of each fair disclosure item is negatively 

associated with PIN as a single explanatory variable. The only exception is FD2, which 

demonstrates a negative but insignificant coefficient. Furthermore, when the five FD 

items are included together in one regression, only the coefficient on FD5 is significant. 

The coefficient of FD3, the other quantitative disclosure measure, remains negative but is 

no longer significant. Consistent with the results reported in Panel A, the coefficients of 

the qualitative disclosures (FD1, FD2, and FD4) are not statistically different from zero 

after controlling for the quantitative disclosures. These results are consistent with those 

of Hutton et al. (2003) and Kim and Jun (2005), who assert that promotional disclosures 

that lack verifiability (compared with disclosures on earnings expectations) do not 

generate significant market reactions.  

Untabulated results of the regression using Dummy(FD) as a dependent variable 
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have similar magnitude and significance as the results in Table 4, suggesting that 

quantitative (earnings-related) disclosures have a greater effect in lowering the level of 

information asymmetry compared with qualitative (promotional or soft-talk) disclosures. 

The results in Table 4 likewise suggest that, given similar disclosure content, the 

frequency of disclosure is negatively related to information asymmetry, thereby 

confirming the validity of using disclosure frequency as a proxy for FD activities.  

 

4.3. Multivariate Analysis of the Associations among Fair 

Disclosure, Information Environment, and Level of Information 

Asymmetry 

 I next examine the effect of the information environment on the relation between 

fair disclosure activity and PIN. Botosan (1997) finds that the negative association 

between disclosure quality and the cost of equity capital is significant only for firms with 

a poorer information environment, proxied by analysts following. As I expect more 

information leakage in such firms, I expect the incremental impact of fair disclosure 

activities will be greater in such firms. In other words, I examine whether the information 

environment and disclosure activity substitute each other in mitigating information 
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asymmetry.  

 I report the results in Table 5. I employ two proxies for the information 

environment: firm size, and analyst following. The sample is divided into two groups 

(small vs. large) according to the firm size and the number of analysts following. I indicate 

a poorer information environment as firms with smaller size, and less analyst following. 

In Column (1) and (3), where firms are likely to be in poor information environment, the 

coefficients of FD are significantly negative. Meanwhile, the magnitudes of coefficient 

FD reduce in both Column (2) and (4), compared to those in Column (1) and (3). Further, 

the coefficients of Following are significant only in better information environment 

samples. The results indicate that the association between FD and PIN is weaker (stronger) 

in firms with better (poorer) information environments. Taken together, these findings 

confirm the substitute relation between firms’ information environment and disclosure 

activities in mitigating information asymmetry. 

 

4.4. Robustness Checks 

4.4.1. Accounting for Endogeneity 

 In Table 6, I present the results using an IV approach. I estimate a Generalized 
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Method of Moments (GMM) regression using the previously discussed instruments. 

Following the IV approach, I include all the exogenous variables in the first-stage. As in 

Column (1), of the five instruments Age, OpMar, and OpCycle are significantly related 

with FD. Consistent with the OLS results, the GMM estimates in Column (2) of Table 8 

show that disclosure activity is negatively related with the level of information asymmetry. 

To demonstrate the validity of the instrumental variables I provide some test results 

related with this approach. First, the test of endogeneity shows that the frequency of fair 

disclosure is endogenous, indicating the necessity of an IV application. Next, I present the 

results of both the under-identification test and the over-identification test. The null 

hypothesis of the under-identification test is that the instruments are not relevant to the 

endogenous variable and the null hypothesis of the over-identification test is that the 

instruments are not correlated with the error term. Thus, good instruments should reject 

the null hypothesis of the under-identification test, but should not reject that of the over-

identification test. The test statistics show that chosen instruments are valid. 

However, when the instrument is only weakly correlated with the endogenous 

regressor, the IV estimates are likely to be more biased and more likely to produce the 

wrong statistical inference than the simple OLS estimates (Larcker and Rusticus, 2010). 



41 

To verify whether the selected instruments are weak or strong, I report the results of some 

weak identification tests in Table 6. The partial R2 and the partial F-statistic of the 

instruments in the first-stage model are 1.33% and 2.00, respectively. This is a relatively 

small portion compared to the total explanatory power of the first-stage model (R2 = 

34.43%). Moreover, the test statistic of a weak instrument (2.00), which is introduced in 

Stock and Yogo (2002), cannot reject the null hypothesis that the instruments are weak. 

Stock et al. (2002) argue that these (relatively) low statistics imply that the chosen 

variables are weak instruments. Thus, I next provide the results of the conditional IV 

approach of Moreira and Poi (2003) in Column (3). 17  After considering the weak 

instruments problem, the relation between FD and PIN still remains negative and 

significant.  

 

4.4.2. The Potential Measurement Error in PIN and the Decomposition of PIN 

As discussed earlier, the trade-classification algorithms introduced by Lee and 

                                            

 
17 Moreira and Poi (2003) provide valid tests of structural coefficients based on the conditional 

distribution of non-pivotal statistics. The conditional approach is then employed to find critical 

value functions for Wald and likelihood-ratio tests yielding correct rejection probabilities, no 

matter how weak the instruments are. 
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Ready (1991) fail to distinguish buy-orders from sell-orders. This misclassification causes 

a downward bias in the PIN measure (Boehmer et al., 2007). In addition, there is another 

measurement error, which is related to liquidity in the PIN variable. Duarte and Young 

(2009) adjust the PIN model and decompose it into two components; one related to 

asymmetric information (adjusted PIN, or AdjPIN) and the other related to illiquidity 

(probability of symmetric order-flow shock, or PSOS). They maintain that liquidity effects, 

which are unrelated to information asymmetry, explain the relationship between PIN and 

the cross-section of expected returns. Their findings imply that the earlier findings in my 

study may have been driven by the liquidity factor of PIN rather than its information 

asymmetry factor. Using PIN with the potential measurement error as a proxy for 

information asymmetry is particularly critical because we cannot exclude the possibility 

that Reg FD may have a different impact on the liquidity of each stock. Hwang et al. (2013) 

also argue that PIN measures with the errors could hinder a proper identification of PIN 

pricing. Using various measures of PIN, they find that the bias-free AdjPIN, which is 

purged of a liquidity component, is positively related to implied cost of equity capital 

measure. Taken together, I address this concern in two ways. First, I directly use three 

other PIN measures: the bias-free PIN (AdjPIN), Lee-Ready-based PIN (LRPIN), and Lee-
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Ready-based adjusted PIN (LRAdjPIN) instead of PIN as a dependent variable. Second, I 

include the liquidity factor of PIN (PSOS) in each alternative model to control for the 

potential measurement error in PIN.  

The next issue regarding the dependent variable is the decomposition of PIN. As 

discussed in 3.2. and in Eq. (3), PIN can be decomposed by its parameters (α, ε, μ, υ). 

Each parameter has a different effect on PIN. Brown and Hillegeist (2007) decompose the 

measure of information asymmetry (PIN) into the absolute and relative trading behavior 

of informed and uninformed investors in order to examine the underlying channels 

through which disclosure quality is related to information asymmetry. They argue that (i) 

higher disclosure quality increases a firm’s visibility and reduces the costs of processing 

firm-specific public information, and hence will induce more trading in the firm’s stock 

by uninformed investors (ε); that (ii) the relative amount of informed trading remains 

unchanged even as the expected amount of uninformed trading increases with higher 

disclosure quality because greater uniformed trading attracts more informed trading and 

the amount of informed trading varies proportionately with the expected amount of 
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uniformed, liquidity-based trading18 (μ, υ); and that (iii) high quality disclosure reduces 

the frequency of private information events (α). In the analysis of measurement error in 

PIN discussed above, I also consider the effect of disclosure activity on the components 

of PIN to gain a deeper understanding about why there is a negative relation between 

disclosure activity and information asymmetry.  

The results in Table 7 show that the original results are robust to alternative 

treatments. For each panel, Column (1) shows the regression results of FD on the measure 

of information asymmetry and Columns (2), (3), (4), and (5) show the regression results 

of FD on each component of the four PIN variables. Panel A shows the results of when I 

use the four PIN variables in the basic regression model. For AdjPIN, the coefficient of 

FD becomes -0.065 (t=-3.02) and the (untabulated) coefficients and significance of the 

control variables are qualitatively similar. However, the coefficient of FD is positive 

(0.118) and marginally significant (t=1.67) when I use LRPIN. Moreover, the results show 

an insignificant relation between FD and LRAdjPIN. In addition, when I include PSOS in 

the right-hand side to capture the effect of (il)liquidity (Panel B), the coefficients and 

                                            

 
18 They also argue that as far as the informed traders are risk-averse and capital constrained, the 

relative amount of informed trading will fall as uninformed trading increases.  
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significance of FD are consistent with those in Panel A. The significantly negative 

coefficient of FD only appears for the regression on PIN and AdjPIN. Panel C and Panel 

D show the results of when I employ an IV regression approach. The results for PIN are 

similar with those in Panel A and Panel B. The only difference is that the coefficient of 

FD becomes negative and significant for LRAdjPIN in Panel D. The results corroborate 

my earlier findings on the effectiveness of Reg FD. 

For the elements of the PIN variable, results are shown in Columns (2) to (5) in 

each Panel of Table 7. I analyze the following EKO model parameters: ε is the average 

daily trading intensity of uninformed buyers and sellers; μ is the average daily trading 

intensity of informed investors on private information event days; υ (=μ/ε) is the relative 

amount of informed trading to uninformed trading; and α is a probability of private 

information event. In Column (2) of each panel, I present the results of the regression 

model where ε is the dependent variable. The FD coefficient is significant and positive 

for all sixteen regressions as expected. The results indicate that firms with higher 

disclosure frequency experience more trading by uninformed investors. These findings 

are consistent with the arguments in Merton(1987) and Brown and Hillegeist (2007) that 

higher disclosure frequency reduces the costs of processing public information about the 
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firm, resulting in more non-privately informed investors. One possible explanation is that 

uninformed investors are attracted to and have higher confidence in firms that consistently 

provide frequent disclosures, which reduces, ceteris paribus, the risk of trading against a 

privately informed investor.  

The results for the equation of μ are presented in each Column (3) of Table 7. 

The coefficient is positive and significant for thirteen out of sixteen regressions. The FD 

coefficient loses significance when I use LRPIN and LRAdjPIN as a dependent variable 

in Panel A and Panel B. This finding suggests that informed investors increase their 

trading intensity of the stock with a higher disclosure level.  

Next, the results for the regression model where υ is the dependent variable are 

presented in Column (4) of each panel. As υ equals μ/ε, it measures the relative amount of 

informed investors’ trading on private information event days, compared to the amount of 

uninformed investors’ trading. The results show that only two coefficients (where υ of 

PIN is used as a dependent variable in Panel C and Panel D) have significant and negative 

signs, and the other fourteen out of sixteen coefficients of υ are insignificant. This finding 

indicates that the ratios of the two do not change, resulting in an insignificant association 

between the relative amount of informed trading and disclosure frequency, even though 
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the amount of trading by both informed and uninformed investors increases with 

disclosure frequency. To the extent that informed investors are capital-constrained or risk 

averse, there will be a negative relation between disclosure activity and υ; otherwise there 

will be no association between the two. 

In Column (5) of Table 7, I present the results of whether disclosure activity is 

associated with the frequency of private information events, α. The results show that only 

two coefficients of FD (where AdjPIN is used as a dependent variable in Panel C, and 

LRAdjPIN in Panel D) are negative and significant. The results do not support the 

expectation that firms can reduce the private information events by pursuing high levels 

of disclosure activity.  

 

4.4.3. The impact of Confounding Variables  

As discussed earlier, prior research on the effects of Reg FD in the U.S. shows 

mixed results. According to Francis et al. (2006), one of the possible reasons why prior 

research found mixed results is the “confounding events” that affect all firms. It is possible 

that the sample period in this study, which contains the implementation and passage of 

Reg FD (2002-2004), also includes other economic events that would be expected to 
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impact the relation between disclosure activity and information asymmetry. One way to 

control for this issue is to include fixed effects, such as industry, year, or macroeconomic 

variables, as is done in this study. To mitigate the effect of confounding events, Francis et 

al. (2006) conducted a cross-sectional approach which provides the differences between 

US firms and ADRs in the response to Reg FD, because ADRs are exempt from the 

regulation, yet face similar capital market influences. For the sample in this study, it is not 

possible to construct a research design similar to that in Francis et al. (2006). Alternatively, 

I examined the potential impact of unobserved confounding variables following the 

approach in Frank (2000), which is denoted as the Impact Threshold for a Confounding 

Variable (ITCV). The concern is that the coefficient of a treatment variable is statistically 

significant when a confounding variable is not controlled for, but not so when it is 

included. In this case, the estimate without considering the confounding variable cannot 

be interpreted as being indicative of the effect of a treatment on the outcome. To assess 

the impact of an unobserved confounding variable on the inference of a regression 

coefficient, the amount of the correlations both between the confounding variable and 

outcome, and between the confounding variable and the independent variable of interest 

should be estimated, controlling for other variables. The ITCV is defined as the lowest 
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product of the partial correlation between y and the confounding variable and the partial 

correlation between x and the confounding variable which makes the coefficient 

statistically insignificant. If the ITCV is high (low), the OLS results are robust (not robust) 

to omitted variable concerns. 

Table 8 shows the results of this analysis. Column (1) and Column (2) reports 

the results for regressions of PIN on FD, which correspond to the results in Table 3. 

Column (3) reports the ITCV on disclosure frequency. The threshold value for FD is -

0.01, implying that the correlations between FD and PIN with the confounding variable 

only need to be about 0.1 ( 01.0 ) each for the OLS result to be overturned. Since 

disclosure frequency is negatively related to PIN, the negative sign of ITCV implies that 

the confounding variable would weaken this (negative) relation.  

Following Larcker and Rusticus (2010), I provide the impact of the inclusion of 

each control variable on the coefficient of disclosure frequency in Column (4) in order to 

determine whether the ITCV is small enough to interpret that the OLS association is 

fragile. This can be interpreted as a benchmark for the size of likely correlations involving 

the confounding variable. The values of the impact in Column (4) are calculated as the 

product of the partial correlation between x and the control variable and the partial 
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correlation between y and the control variable. I also calculate a more conservative 

measure of impact (Impactraw) for each of the control variables in Column (5), which is 

based on the raw (simple) correlations instead of partial correlations.  

In Column (4), the variable with the largest impact on the coefficient of FD is 

Size, with a value of -0.0598. This suggests that an unobserved confounding variable must 

be more highly correlated with the FD and PIN than Size to overturn the results. In 

Column (5), control variables with a larger value of impact than ITCV are Size (-0.1974), 

Following (-0.1444), and InstOwn (-0.0391). Comparing the raw-impact scores to the 

ITCV suggests that the effect of disclosure frequency is not nearly as robust as implied in 

Column (4). The results indicate that I cannot rule out the possibility of a confounding 

variable that would change the relation between FD and PIN if it is included in the model. 

However, it is unlikely that such an unobserved variable exists under the assumption that 

a good set of control variables (i.e., Size and Following) are included in the model.19 

                                            

 
19 Comparing ITCV and the impact scores of control variables is an indirect way to examine 

whether there is an influential confounding variable. Although the assessment of confounding 

variables is a useful evaluation procedure for the OLS estimates, absolute standards for impact 

threshold are difficult to establish. Larcker and Rusticus (2010) propose to develop reference 

distributions for the typical effect sizes (e.g., partial correlation for the primary variables of 

interest). These reference distributions could be used to assess the likelihood that an observed 

ITCV is large enough for the estimated OLS coefficient to be unaffected by endogeneity. 
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4.4.4. Reclassification of Fair Disclosure Variables 

 As earlier stated, despite the fact that Reg FD defines each fair disclosure item, 

a number of firms do not classify preannouncements of earnings as FD3 and earnings 

expectations as FD5. Instead, they fair-disclose through FD1 or FD2. In such cases, the 

information contents of some of the FD items unavoidably overlap, which results in 

classification noise in the FD variables. Similarly, I find that disclosures on investor 

relations (FD1) sometimes contain earnings preannouncements or earnings forecast 

information alongside other descriptive information. As FD1 is defined as a qualitative 

disclosure, it could possibly cause bias and result in bias in the corresponding coefficient. 

Accordingly, I manually reclassify those items according to the contents of each 

disclosure. The results of the tests with the reclassified sample are generally consistent 

with those in the main analyses.  

 

4.4.5. Prais-Winsten Regressions 

 This paper develops cross-sectional predictions from a model in which FD 

activities reduce information asymmetry. One potential problem with this approach is that 
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FD activities could possibly be dependent over time. In this case, OLS standard errors 

tend to be biased downwards, and the magnitude of this bias increases with the number of 

years within the panel.20 Following Petersen (2009), I use adjusted standard errors based 

on clustering by each firm in the main analyses in the presence of time-series dependence. 

As another effort to correct this autocorrelation problem, Prais-Winsten regressions are 

estimated with panel-corrected standard errors. This methodology can be applied to 

samples with heteroskedasticity, within-panel serial correlations, and cross-sectional 

dependence (Greene, 2000), as it produces more conservative inferences. The 

(untabulated) results of Prais-Winsten regressions do not alter the tenor of the results. 

 

4.4.6. The impact of FD activities in Chaebol firms 

Business groups called Chaebol account for a large fraction of the economic 

activity in Korea. Most of the Chaebol firms are controlled by families that hold equity 

shares directly or indirectly through pyramidal structures or cross-shareholdings. 

Primarily because of the tunneling incentives of the families, these firms tend to disclose 

                                            

 
20 The sample covers three years, which is a relatively short period of time. This short period 

appears to alleviate concerns caused by serial autocorrelation to a certain extent. 
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less firm-specific information to disguise the opportunistic behavior of management, 

which is expected to exacerbate the degree of information asymmetry between 

management and outside shareholders (Attig et al., 2006). It is then highly probable that 

traders that have relatively close connections with the Chaebol families are more informed 

than other outsiders (Bhattacharya et al., 2000). I thus examine whether the role of FD 

activities in mitigating information asymmetry is less pronounced in Chaebol firms. 

In so doing, I include the interaction term of FD and a Chaebol indicator as an 

additional explanatory variable in the main regression. I find that the coefficient of the 

interaction term is significantly positive (coefficient = 0.064, t=2.15), whereas the 

coefficient of the Chaebol indicator is not significant. This finding implies that the impact 

of FD on PIN is significantly weaker in Chaebol firms, consistent with the argument of 

Anderson et al. (2009) that firms with high family ownership tend to have more opaque 

information. 

 

V. Summary and Conclusion 

 This paper investigates the effectiveness of Reg FD in Korea by documenting 

whether FD activities are negatively associated with information asymmetry proxied by 
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the probability of informed trading. I employ the number of fair disclosures issued as a 

measure of fair disclosure activity and examine whether it is associated with the PIN. I 

find strong evidence indicating that the number of fair disclosures is negatively associated 

with the PIN for a sample of listed companies in Korea following the adoption of Reg FD. 

Whether this negative association varies according to the type of fair disclosure is likewise 

explored by classifying the disclosure items into quantitative and qualitative disclosures. 

The results suggest that each fair disclosure item is statistically and negatively correlated 

with the level of information asymmetry in separately analyzed regressions. However, the 

relation appears to be weaker for qualitative disclosures than for quantitative disclosures, 

which is consistent with the second hypothesis. Taken together, I conclude that the 

frequency and the information content of fair disclosure activities both help reduce 

information asymmetry. I further find that the negative relation between fair disclosure 

activities and information asymmetry is more pronounced in firms with poorer 

information environments. This finding reinforces the argument that Reg FD has been 

effective in curbing the information leakage that was prevalent in firms with poorer 

information environments. Various sensitivity tests demonstrate that the results are robust. 

This paper has important policy implications for emerging markets, where views 
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on the effectiveness of disclosure regulations tend to be skeptical. The findings suggest 

that the Korean Reg FD has effectively achieved its intended goal of mitigating 

information asymmetry. Given the level of doubt concerning the effectiveness of Reg FD 

in the U.S., the reported negative relation between fair disclosure activity and information 

asymmetry in an emerging market is encouraging.  

 Despite these conclusive results, the findings must be interpreted with caution 

because of certain caveats. First, it is not possible to examine the changes in disclosure 

activities surrounding the adoption of Reg FD because the disclosure data is available 

only for the post-Reg FD period. Second, among the various attributes of fair disclosure, 

only the frequency and information content of disclosure activities are used as proxies for 

disclosure quality. I expect continued research to incorporate other attributes, such as 

disclosure bias or precision, in the context of management forecasts.  
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Appendix A 

Comparison of the Regulation Fair Disclosure between Korea and the U.S. 
 Korea21 U.S.22 

Regulatory 

body 

 KRX  

 (self-imposed organization) 

 SEC  

 (government organization) 

Information 

subject to fair 

disclosure 

 Future business plans or 

management plans; 

 Estimation or forecast of sales, 

operating profits (losses), and 

profits (losses) from continuing 

operations before corporate tax or 

net profits (losses); 

 Business performance such as sales, 

operating profits (losses), profits 

(losses) from continuing operations 

before corporate tax, or net profits 

(losses) that are included in the 

financial reports that are released 

before submitting those reports; and 

 Matters relating to material 

corporate information, material 

business information of 

subsidiaries, and the matters for 

which disclosure deadlines have not 

yet passed. 

 Material nonpublic information 

about the issuer or its securities. 

Persons whose 

communications 

are covered by 

Reg FD 

 The listed corporation concerned 

and its representatives; 

 Officers of the concerned 

listed corporation (including 

directors, auditors or any 

persons who hold equivalent 

positions); and 

 Employees of the concerned 

listed corporation who have 

access to the fair disclosure 

information (refers to the staff 

members of the department 

that handles the matters 

concerning the information 

subject to disclosure or of the 

department that is responsible 

for fair disclosure). 

 A public company or any person 

acting on its behalf. 

 Persons acting on behalf of a public 

company include: 

 Its directors, executive 

officers, investor relations 

officers, public relations 

officers or other persons with 

similar functions (referred to 

as senior officials); 

 Other persons who are 

directed to make disclosure by 

senior officials; and 

 Any other officer, employee or 

agent of the company who 

regularly communicates with 

market professionals or with 

holders of the company’s 

securities. 

Recipients of  Securities firms, investment  Company security holders receiving 

                                            

 
21 Korea Exchange. (2009). Stock Market Disclosure Regulation. 
22 Securities and Exchange Commission. (2002). Final Rule: Selective Disclosure and Insider 

Trading. Release Nos. 33-7881, 34-43154, IC-24599, File No. S7-31-99. 



57 

information 

who are covered 

by Reg FD 

companies, asset management 

companies investment advisory 

companies, and futures business 

companies pursuant to the Act 

(including the Korean branch 

offices of the foreign corporations 

that are licensed or registered in 

accordance with pertinent laws), the 

officers and employees of such 

companies, and those who are 

authorized by or in partnership with 

them; 

 Institutional investors and their 

officers and employees; 

 Foreign institutional investors and 

their officers and employees; 

 Broadcasting companies and news 

agencies such as newspapers and 

communication companies, and 

their officers and employees; 

 The operators of securities 

information sites that utilize the 

information networks, and their 

officers and employees; 

 The holders of stocks of listed 

corporations, who are expected to 

buy or sell the stocks of listed 

companies by exploiting the 

information subject to fair 

disclosure; and 

 Among the persons who are deemed 

to be equivalent to those noted in the 

above, the ones who are selected by 

the KRX. 

information under circumstances in 

which it is reasonably foreseeable 

that the recipient will purchase or 

sell the company’s securities on the 

basis of the information; 

 Brokers, dealers, and their 

associated persons; 

 Investment advisers, institutional 

investment managers, and their 

associated persons; and 

 Investment companies, hedge 

funds, and their affiliated persons. 

Reporting 

method 

 Only permits disclosures using the 

electronic disclosure system of the 

KRX (KIND system). 

 Filing or furnishing a Form 8-K; or 

 Another method or combination of 

methods that is reasonably designed 

to effect broad, non-exclusive 

distribution of the information to the 

public (e.g., press releases, Internet 

webcasting, and teleconferencing). 

Penalties 

against violation 

of the fair 

disclosure 

regulation 

 Designation as an unfaithful 

disclosure corporation, trading 

suspension, publication of the fact 

about the designation, compulsory 

training program, and investigation 

into trading practices; and 

 Withdrawal of stocks from the 

market (e.g., designation as 

administrative stock and delisting) 

according to the frequency of 

violations. 

 SEC enforcement action: 

 An administrative action 

seeking a cease-and-desist 

order, or a civil action seeking 

an injunction and/or civil 

money penalties; and 

 An enforcement action against 

an individual at the issuer 

responsible for the violation. 
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Parameters N Mean Std. Q1 Median Q3 

α 1,136  0.272  0.089  0.205  0.270  0.339  

δ 1,136  0.625  0.102  0.561  0.634  0.699  

ε 1,136  213.386  282.429  39.877  96.154  254.984  

μ 1,136  328.817  304.226  126.881  245.661  423.291  

PIN 1,136  0.221  0.041  0.190  0.220  0.250  

Notes: α is the probability of an information event, δ is the probability that the private information 

contains bad news, μ is the arrival rate of informed trade, εb is the arrival rate of uninformed buy 

orders, and εs is the arrival rate of uninformed sell orders. The nodes to the left of the dotted line 

occur once per day, whereas trade occurs continuously throughout the day to the right of the line 

(Brown et al., 2004). 

Buy arrival rate = εb + μ 

Sell arrival rate = εs 

Buy arrival rate = εb  

Sell arrival rate = εs  

Sell arrival rate = εs + μ 

Buy arrival rate = εb 

Continuously 

throughout day 

 

Once per day 

“Good News” 

prob = 1 - δ 

 

“Bad News” 

prob = δ 

 

Information event 

does not occur 

prob = 1 - α 

 

Information 

event occurs 

prob = α 

 

Figure 1  

Tree Diagram of the Trading Process in the EKO model 
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Table 1  
Summary Statistics 

Panel A. Explanatory Variables 

 Variables N Mean Std. Min. Q1. Median Q3. Max. 

FD 1,136 3.24 6.89 0 0 1 3 76 

FD1 1,136 0.74 2.09 0 0 0 0 19 

FD2 1,136 0.48 1.69 0 0 0 0 19 

FD3 1,136 1.15 2.42 0 0 0 1 19 

FD4 1,136 0.63 1.88 0 0 0 0 19 

FD5 1,136 0.25 0.60 0 0 0 0 5 

Quan 1,136 1.40 2.70 0 0 0 2 19 

Qual 1,136 1.84 4.61 0 0 0 2 57 

 

Panel B. Other Variables 

Variables N Mean Std. Min. Q1. Median Q3. Max. 

PIN 1,136 0.221 0.041 0.007 0.190 0.220 0.250 0.331 

Following 1,136 1.740 2.027 0.000 0.000 0.693 3.784 5.811 

Size 1,136 24.719 1.574 22.148 23.558 24.408 25.599 29.508 

LarOwn 1,136 0.239 0.140 0.046 0.136 0.209 0.305 0.736 

InstOwn 1,136 0.400 0.268 0.004 0.172 0.369 0.608 1.000 

Leverage 1,136 0.244 0.175 0.000 0.099 0.230 0.366 0.670 

EarnVol 1,136 0.096 0.164 0.004 0.020 0.036 0.076 0.877 

Chaebol 1,136 0.239 0.426 0.000 0.000 0.000 0.000 1.000 

Age 1,136 5.882 0.564 3.219 5.737 5.962 6.211 6.725 

Sgrowth  

Cap 

1,136 0.101 0.356 -0.615 -0.039 0.060 0.170 2.332 

CapInt 1,136 0.365 0.191 0.000 0.219 0.351 0.497 0.935 

 
OpMar 1,136 0.198 0.152 -0.053 0.109 0.153 0.233 0.799 

OpCycle 1,136 0.356 0.220 0.062 0.216 0.300 0.427 1.340 

Notes: This table presents the summary statistics for the 1,136 firm-year observations over the period 2002-

2004. FD is the number of fair disclosures issued during calendar year t. FD1 ~ FD5 are categorized fair 

disclosure items, which are the number of fair disclosures issued during calendar year t. FD1 contains matters 

related to fair disclosure; FD2 matters related to timely disclosure; FD3 preannouncements of sales, operating 

income (loss), ordinary income (loss), or net income (loss); FD4 future business plans and management plans; 

and FD5 forecast or estimation of sales, operating income (loss), ordinary income (loss), or net income (loss). 

Quan is the frequency of quantitative disclosure calculated as the sum of FD3 and FD5. Qual is the frequency 

of qualitative disclosure calculated as the sum of FD1, FD2, and FD4. PIN is the probability of informed 

trading, Following is the natural log of the number of analyst forecasts plus one (as reported in FnGuide). Size 

is the natural log of market capitalization at the end of the year. LarOwn is the largest shareholding in the 

previous year, InstOwn is the shareholding of institutional investors in the previous year, Lev is the sum of 



67 

the long-term debt and the short-term debt scaled by total assets. EarnVol is the standard deviation of earnings 

scaled by assets over the previous 5 years. Chaebol is an indicator that equals 1 if a firm has a group affiliation, 

and 0 otherwise. Age is the logarithm of the number of months passed since a firm’s establishment. Sgrowth 

is one-year sales growth defined as sales minus lagged sales divided by lagged sales. CapInt is capital intensity 

defined as the ratio of property, plant, and equipment to total assets. OpMar is operating margin defined as 

sales minus cost of goods sold, scaled by sales. OpCycle is the length of operating cycle, defined as average 

receivables divided by sales plus average inventory divided by cost of goods sold. The smallest (largest) 1% 

of the observations for each variable is set to 1% (99%).
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Table 2  

Correlation Matrix 

 FD Quan Qual PIN Following Size LarOwn InstOwn Leverage EarnVol Chaebol Age CapInt Sgrowth OpMar 

Quan 0.899                

Qual 0.967  0.758               

PIN -0.290  -0.292  -0.262              

Following 0.378  0.412  0.324  -0.383             

Size 0.471  0.482  0.422  -0.421  0.776            

LarOwn -0.037  -0.017  -0.045  0.115  -0.059  0.005           

InstOwn 0.229  0.253  0.194  -0.168  0.413  0.565  0.365          

Leverage 0.019  -0.016  0.038  -0.024  -0.173  -0.157  -0.038  -0.036         

EarnVol -0.063  -0.086  -0.044  0.019  -0.293  -0.227  0.095  0.040  0.118        

Chaebol 0.273  0.268  0.252  -0.211  0.455  0.563  0.054  0.386  0.033  -0.139       

Age -0.076  -0.060  -0.078  0.046  -0.058  -0.021  -0.198  -0.068  0.041  0.054  0.003      

CapInt 0.013  0.025  0.004  -0.016  0.127  0.123  0.060  0.166  0.192  -0.077  0.143  0.083     

Sgrowth 0.017  0.005  0.022  -0.040  -0.019  -0.032  0.024  0.042  0.018  0.162  -0.015  -0.083  0.023    

Opmar 0.109  0.096  0.107  -0.069  0.214  0.176  0.038  0.089  -0.098  -0.124  0.080  -0.062  0.039  0.006   

Opcycle -0.063  -0.087  -0.044  0.050  -0.172  -0.211  -0.027  -0.156  0.012  0.099  -0.169  0.008  -0.061  -0.128  0.346  

Notes: This table reports the Pearson correlations for the variables used in the main regression and the IV regression. The bold figures indicate that the 

significance level is below 10% (two-tailed). See Table 1 for a description of the variables. 
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Table 3  
The Impact of Fair Disclosure Frequency on Information Asymmetry 

Variables 
(1) 

FD 

(2) 

Dummy(FD) 

Yearly Regressions 

(3) 

Year 2002 

(4) 

Year 2003 

(5) 

Year 2004 

Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept 0.488*** (12.66) 0.477*** (13.16) 0.547*** (9.38) 0.387*** (8.13) 0.455*** (7.02) 

FD -0.040** (-2.36) -0.014*** (-5.09) -0.114 (-1.51) -0.033** (-1.96) -0.085*** (-2.73) 

Following -0.004*** (-3.29) -0.003*** (-3.11) -0.003* (-1.68) -0.003* (-1.90) -0.004** (-2.29) 

Size -0.009*** (-5.65) -0.008*** (-5.54) -0.013*** (-4.99) -0.007*** (-3.49) -0.009*** (-3.35) 

LarOwn 0.024** (2.52) 0.024** (2.52) 0.021 (1.60) 0.022 (1.56) 0.026* (1.65) 

InstOwn 0.010 (1.63) 0.008 (1.41) -0.004 (-0.48) 0.008 (0.77) 0.033*** (3.38) 

Leverage -0.020*** (-2.66) -0.020*** (-2.72) -0.023** (-2.39) 0.001 (0.08) -0.042*** (-3.11) 

EarnVol -0.027*** (-3.29) -0.024*** (-3.09) -0.034*** (-3.50) -0.006 (-0.44) -0.042*** (-2.77) 

Year Yes  Yes  Yes  Yes  Yes  

Industry Yes  Yes  Yes  Yes  Yes  

#Observations 1,136  1,136  385  391  360  

#Clusters  492  492  385  391  360  

Adj.R2 (%) 25.12  26.95  33.59  20.39  21.35  

Notes: This table reports the results of regressions of PIN on the explanatory variables. FD is the disclosure frequency while Dummy(FD) is an indicator 

that equals 1 if a firm reports more than one FD, and 0 otherwise. All the coefficients of FD are multiplied by 100. The year and industry dummies are 

included but not reported for brevity. I adjust t-statistics by using standard errors clustered on each firm. The symbols ***, **, and * indicate significant 

difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a description of the other variables. 
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Table 4  

The Impact of Quantitative and Qualitative Fair Disclosure 

Panel A. The Impact of Quantitative and Qualitative Disclosure on Information Asymmetry 

Variables 

(1) (2) (3) 

Quantitative Disclosure  

Only 

Qualitative Disclosure  

Only 

Quantitative vs.  

Qualitative Disclosure 

 Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept 0.488*** (12.71) 0.493*** (12.88) 0.489*** (12.67) 

Quan -0.127** (-2.58)   -0.143** (-2.11) 

Qual   -0.042* (-1.86) 0.014 (0.44) 

Following -0.003*** (-3.16) -0.004*** (-3.36) -0.003*** (-3.14) 

Size -0.009*** (-5.64) -0.009*** (-5.81) -0.009*** (-5.65) 

LarOwn 0.024** (2.54) 0.024** (2.53) 0.024** (2.55) 

InstOwn 0.010* (1.66) 0.010* (1.64) 0.010* (1.67) 

Leverage -0.020*** (-2.66) -0.021*** (-2.72) -0.020*** (-2.68) 

EarnVol -0.027*** (-3.33) -0.027*** (-3.32) -0.027*** (-3.35) 

Year Yes  Yes  Yes Yes 

Industry Yes  Yes  Yes  

#Observations 1,136  1,136  1,136  

#Clusters 492  492  492  

Adj. R2 (%) 25.29  24.98  25.24  
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Panel B. The Impact of Each Fair Disclosure Item on Information Asymmetry 

Variables 
(1) FD1 (2) FD2 (3) FD3 (4) FD4 (5) FD5 (6) ALL 

Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept 0.492*** (12.79) 0.504*** (13.59) 0.493*** (12.87) 0.495*** (13.24) 0.492*** (13.47) 0.480*** (12.44) 

FD1 -0.102* (-1.75)         -0.085 (-1.10) 

FD2   -0.009 (-0.14)       0.067 (0.99) 

FD3     -0.106* (-1.93)     -0.037 (-0.46) 

FD4       -0.093** (-2.03)   -0.004 (-0.05) 

FD5         -0.626*** (-4.03) -0.601*** (-3.67) 

Following -0.004*** (-3.33) -0.004*** (-3.39) -0.003*** (-3.23) -0.004*** (-3.40) -0.003*** (-3.24) -0.003*** (-3.19) 

Size -0.009*** (-5.79) -0.010*** (-6.25) -0.009*** (-5.79) -0.009*** (-6.00) -0.009*** (-5.99) -0.009*** (-5.45) 

LarOwn 0.025** (2.58) 0.025** (2.58) 0.024** (2.56) 0.024** (2.53) 0.024** (2.54) 0.024** (2.54) 

InstOwn 0.010 (1.62) 0.010* (1.70) 0.010* (1.66) 0.010* (1.70) 0.011* (1.71) 0.010* (1.67) 

Leverage -0.021*** (-2.71) -0.022*** (-2.85) -0.021*** (-2.73) -0.021*** (-2.72) -0.020*** (-2.65) -0.019** (-2.53) 

EarnVol -0.027*** (-3.35) -0.028*** (-3.41) -0.027*** (-3.36) -0.027*** (-3.35) -0.027*** (-3.33) -0.027*** (-3.30) 

Year Yes  Yes  Yes  Yes  Yes  Yes  

Industry Yes  Yes  Yes  Yes  Yes  Yes  

#Observations 1,136  1,136  1,136  1,136  1,136  1,136  

#Clusters 492  492  492  492  492  492  

Adj. R2 (%) 25.03  24.83  25.10  24.98  25.55  25.51  

Notes: Panel A reports the results of regressions of PIN on quantitative and qualitative disclosure frequency. Panel B uses each item of fair disclosure as an 

explanatory variable. All the coefficients of the FD variables (Quan, Qual, and FD1 to FD5) are multiplied by 100. The year and industry dummies are 

included but not reported for brevity. I adjust the t-statistics by using standard errors clustered on each firm. The symbols ***, **, and * indicate significant 

difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a description of the other variables. 



72 

Table 5  

The Impact of Fair Disclosure:  

Poor Information Environment vs. Good Information Environment 

 (1) (2) (3) (4) 

Variables Small Size Large Size Small Following Large Following 

 Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept 0.427*** (5.50) 0.490*** (9.85) 0.324*** (5.99) 0.617*** (12.18) 

FD -0.088* (-1.68) -0.036* (-1.70) -0.093* (-1.76) -0.024 (-1.22) 

Following 0.001 (0.77) -0.005*** (-4.84) -0.001 (-0.13) -0.009*** (-5.23) 

Size -0.009*** (-3.11) -0.011*** (-5.74) -0.004** (-2.16) -0.012*** (-6.96) 

LarOwn 0.030** (2.47) 0.012 (1.02) 0.038*** (3.09) 0.001 (0.09) 

InstOwn 0.003 (0.36) 0.017** (2.21) 0.001 (0.15) 0.022*** (2.81) 

Leverage -0.011 (-1.30) -0.025** (-2.54) -0.010 (-1.13) -0.021** (-2.29) 

EarnVol -0.017** (-2.19) -0.043*** (-2.68) -0.020** (-2.53) -0.046** (-2.04) 

Year Yes  Yes  Yes  Yes  

Industry Yes  Yes  Yes  Yes  

#Observations 568  568  568  568  

Adj. R2 (%) 7.18  30.06  5.98  38.76  

Notes: This Table reports the results of regressions of PIN on disclosure frequency for high information environment sample and for low information 

environment sample. Information environment is proxied by firm size (Size), analyst following (Following). The coefficients of the FD are multiplied by 

100. Year dummies, and industry dummies are included in the regressions but not reported for brevity. I adjust t-statistics by using standard errors clustered 

on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a description 

of the other variables. 
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Table 6  

Instrumental Variables (IV) Regression 

 (1) (2) (3) 

Variables First Stage OLS Second Stage GMM Conditional Approach 

 Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept -0.275*** (-3.43) 0.327*** (3.21) 0.250** (2.29) 

FD   -0.460** (-2.01) -0.494** (-2.29) 

Following 0.003** (2.20) -0.002 (-1.42) -0.002 (-1.50) 

Size 0.018*** (5.21) -0.003 (-0.66) -0.001 (-0.19) 

LarOwn -0.019 (-1.33) 0.016 (1.40) 0.018 (1.61) 

InstOwn -0.012 (-1.54) 0.006 (0.79) 0.008 (1.02) 

Leverage 0.037*** (3.07) -0.005 (-0.40) -0.003 (-0.26) 

EarnVol 0.017** (2.20) -0.019** (-2.05) -0.019* (-1.85) 

Age -0.006* (-1.78)     

Sgrowth 0.003 (0.94)     

CapInt -0.010 (-1.01)     

OpMar -0.035** (-2.34)     

OpCycle 0.011* (1.68)     

Year Yes  Yes  Yes  

Industry Yes  Yes  Yes  

#Observations 1,136  1,136  1,136  

#Clusters 492  492  N/A  

Adj. R2 (%) 34.43  6.20  15.36  

       

Partial F-statistic F = 2.00 (p = 0.077) 

Partial R2 (%) R2 = 1.33  

Endogeneity test χ2 = 5.306 (p = 0.021) 

Kleibergen-Paap rk statistic (Underidentification test) Wald = 10.24 (p = 0.069) 

Hansen J statistic (Overidentification test) χ2 = 1.914 (p = 0.752) 

Weak identification test F = 2.00  

Notes: This table shows the IV regression results. Column (1) shows the regression results for the determinants 
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of FD. The instruments included in the first stage are Age, Sgrowth, CapInt, OpMar, and OpCycle. Column 

(2) reports the second stage GMM results. Column (3) shows the regression results for the conditional 

approach, which is introduced in Moreira and Poi (2003). The year and industry dummies are included but 

not reported for brevity. The t-statistics in Columns (1) and (2) are adjusted by using standard errors clustered 

on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-

tailed), respectively. See Table 1 for a description of the variables. 
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Table 7  

Comparison of Alternative PIN Measures and the Impact of Fair Disclosure on Components of PIN 

Panel A. Basic Model 

  Combined Variable  Components of PIN 

Alternative PIN 

Measures 

 (1)  (2) (3) (4) (5) 

 Information Asymmetry 

Equation 

 
 Equation  Equation  Equation  Equation 

 (-)  (+) (+) (-) (-) 

  Coeff. t-stat.  Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

(a) PIN  -0.040** (-2.35)  1.880*** (4.59) 1.849*** (5.29) 0.126 (0.36) -0.038 (-1.18) 

(b) AdjPIN  -0.065*** (-3.02)  1.883*** (4.31) 2.175*** (2.87) 9.967 (0.41) -0.071 (-1.46) 

(c) LRPIN  0.118* (1.67)  1.084*** (3.24) 1.686 (1.61) 2.839 (0.25) -0.019 (-0.36) 

(d) LRAdjPIN  0.026 (1.13)  1.234*** (3.52) 1.622 (1.37) -20.330 (-0.44) -0.064 (-0.97) 
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Panel B. Basic Model & PSOS Controlled 

  Combined Variable  Components of PIN 

Alternative PIN 

Measures 

 (1)  (2) (3) (4) (5) 

 Information Asymmetry 

Equation 

 
 Equation  Equation  Equation  Equation 

 (-)  (+) (+) (-) (-) 

  Coeff. t-stat.  Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

(e) PIN  -0.046*** (-3.04)  1.809*** (4.28) 1.744*** (4.83) 0.036 (0.10) -0.038 (-1.18) 

(f) AdjPIN  -0.056*** (-2.98)  1.839*** (4.12) 2.049*** (2.71) 8.195 (0.34) -0.057 (-1.26) 

(g) LRPIN  0.121* (1.71)  1.080*** (3.22) 1.700 (1.62) 2.919 (0.26) -0.019 (-0.35) 

(h) LRAdjPIN  0.021 (1.16)  1.236*** (3.52) 1.781* (1.66) -16.214 (-0.37) -0.077 (-1.53) 
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Panel C. Instrumental Variables Regression 

  Combined Variable  Components of PIN 

Alternative PIN 

Measures 

 (1)  (2) (3) (4) (5) 

 Information Asymmetry 

Equation 

 
 Equation  Equation  Equation  Equation 

 (-)  (+) (+) (-) (-) 

  Coeff. t-stat.  Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

(i) PIN  -0.380** (-2.24)  20.561*** (2.94) 16.428*** (2.98) -8.057* (-1.81) 0.341 (1.12) 

(j) AdjPIN  -0.878*** (-3.03)  20.981*** (2.94) 25.631*** (2.80) -1.364 (-0.01) -1.090** (-2.37) 

(k) LRPIN  0.351* (1.69)  15.226** (2.40) 19.443*** (2.68) 44.692 (1.60) 0.194 (0.57) 

(l) LRAdjPIN  -0.220 (-1.29)  14.484** (2.30) 20.922** (2.15) 181.043 (0.95) -0.456 (-1.09) 
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Panel D. Instrumental Variables Regression & PSOS Controlled 

  Combined Variable  Components of PIN 

Alternative PIN 

Measures 

 (1)  (2) (3) (4) (5) 

 Information Asymmetry 

Equation 

 
 Equation  Equation  Equation  Equation 

 (-)  (+) (+) (-) (-) 

  Coeff. t-stat.  Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

(m) PIN  -0.583*** (-2.78)  18.497*** (2.84) 13.273*** (2.88) -11.701** (-2.24) 0.357 (1.14) 

(n) AdjPIN  -0.575*** (-2.61)  19.811*** (2.86) 20.642** (2.47) -51.203 (-0.31) -0.539 (-1.31) 

(o) LRPIN  0.330 (1.56)  15.900** (2.41) 20.224*** (2.68) 49.240 (1.64) 0.245 (0.70) 

(p) LRAdjPIN  -0.337* (-1.92)  14.658** (2.30) 24.902** (2.34) 347.848 (1.64) -0.708* (-1.80) 

Notes: α is the percentage of days on which private information events occur; ε is the natural log of the average daily trading intensity of uninformed 

investors; μ is the natural log of the average daily trading intensity of informed investors on private information event days; υ is the ratio of μ (unlogged) to 

ε (unlogged). PIN is the probability of informed trading; AdjPIN is liquidity-adjusted PIN; LRPIN is calculated based on the Lee-Ready (1991) algorithm; 

LRAdjPIN is liquidity-adjusted LRPIN. Coefficients and t-statistics of other control variables in regression models are not reported for brevity. Panel A 

shows the regression results of basic model in Table 3, for four alternative PIN variables and their decomposed elements. In Panel B, the probability of 

symmetric order-flow shock (PSOS) is additionally included in the basic model. Panel C (Panel D) shows the results of the instrumental variables approach 

(with PSOS). For each dependent variable, the same two-step estimation procedure is conducted as used for the PIN analysis presented in Table 6. The t-

statistics are adjusted by using standard errors clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level 

(tow-tailed), respectively. 
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Table 8  

Analysis of the Impact of Unobservable Confounding Variables 

Variables 
(1) (2) (3) (4) (5) 

Coeff. t-stat. ITCV Impact ImpactRaw 

Intercept 0.488*** (12.66)    

FD -0.040** (-2.36) -0.01   

Following -0.004*** (-3.29)  -0.0096 -0.1444 

Size -0.009*** (-5.65)  -0.0598 -0.1974 

LarOwn 0.024** (2.52)  -0.0018 -0.0044 

InstOwn 0.010 (1.63)  -0.0028 -0.0391 

Leverage -0.020*** (-2.66)  -0.013 -0.0004 

EarnVol -0.027*** (-3.29)  -0.0072 -0.0012 

Year Yes     

Industry Yes     

#Observations 1,136     

#Clusters 492     

Adj. R2 (%) 25.29     

Notes: This table shows the effects of disclosure activity on the PIN, with an assessment of the impact of 

unobservable confounding variables based on Frank (2000). Column (1) and Column (2) reports the results 

of regressions of PIN on disclosure frequency, which correspond to the results in Table 3. For each 

independent variable an impact statistic is calculated (ITCV) indicating the minimum impact of a confounding 

variable that would be needed to render the coefficient statistically insignificant. The ITCV is defined as the 

product of the correlation between the x-variable and the confounding variable and the correlation between y-

variable and the confounding variable. Column (3) reports impact threshold of a confounding variable (ITCV) 

on FD. To assess the likelihood that such a variable exists, Column (4) shows the impact of the inclusion of 

each independent variable on the coefficient on disclosure activity. The impact is defined as the product of 

the partial correlation between the x-variable and the control variable and the partial correlation between y-

variable and the control variable. Column (5) includes a more conservative measure of impact, the product of 

the simple correlation between the x-variable and the control variable and the simple correlation between y-

variable and the control variable. The year and industry dummies are included but not reported for brevity. 

The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), 

respectively. See Table 1 for a description of the variables. 
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I. Introduction 

Corporate disclosure policy is one of the most widely researched topics in 

accounting. Theories have generally suggested that higher quality information disclosed 

by a firm reduces the firm’s cost of capital (Dye, 2001; Verrecchia, 2001; Easley and 

O’Hara, 2004). The basic idea is that more frequent disclosures derive greater liquidity 

because of the reduced information asymmetry between informed and uninformed 

investors. As a result, investors reward firms that have high-quality disclosures with lower 

costs of capital. Other lines of theory also relate disclosure and cost of capital without the 

linkage of liquidity. They argue that more disclosures enable investors to be more 

confident in estimating a firm’s risk factor or parameter and reduce cost of capital. Despite 

these straightforward theories, however, empirical findings do not reach an agreement yet. 

Whether greater voluntary disclosure leads to an increase in liquidity and decrease in cost 

of equity capital is an important and controversial question. Academic researchers have 

been investigating this issue and the results are sensitive to firm size, analyst following, 

and institutional environment. However, the measures for voluntary disclosure are 

generally limited to large firms and U.S. firms. In addition, most existing empirical studies 

take disclosure policy and financial reporting quality to be exogenous, although it is 

generally agreed that firms optimize their disclosure policy, which implies that it may be 

endogenous. 

This study investigates the economic consequences of cross-sectional variation 
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in disclosure quality. Specifically, this paper explores the relation between the frequency 

of disclosure and stock market liquidity, and the relation between disclosure frequency 

and cost of equity capital using Korean data. The benefits of using Korean data are that 

the measure for voluntary disclosure covers all the listed firms and are highly reliable, and 

that the weak legal environment of Korea provides a better opportunity to test the effect 

of disclosure. First, by the Fair Disclosure Regulation, which is adopted by Korean 

government following the U.S., all material information which would affect share prices 

should first be disclosed on the Korea Exchange website to fairly provide the information 

to all information users. Thus, the frequency and timing of voluntary disclosures of firms 

are accurate and conveniently collectable. Second, Leuz and Verrecchia (2000) argue that 

the association between disclosure and cost of capital may be affected by the institutional 

factors of the country and that the legal enforcement in Korea is weaker than those in 

other developed countries (La Porta et al. 1997). Thus, the effect of disclosure on liquidity 

and cost of capital should be stronger. 

I hand-collect the frequencies of disclosure from 2003 to 2008 and find a positive 

relation between the frequencies of fair disclosure and the proxies for stock liquidity. I 

find a negative relation between disclosure and cost of equity capital proxied by the 

earnings-to-price ratio (hereafter E/P ratio). Since the disclosure policy could be 

endogeneously determined, I adopt an instrumental variable approach and find that the 

results are qualitatively similar to the ordinary least square results. However, when I use 
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implied costs of equity capital, which are the more sophisticated measures for costs of 

equity, I do not find a significant relation between the frequency of disclosures and cost 

of equity capital. The result should be carefully interpreted because analyst forecasts are 

essential to calculate implied cost of equity capital and analysts follow only relatively 

large firms in Korea. The sample selection problem could distort the empirical results of 

the association between disclosure and cost of equity capital. To investigate this possibility, 

I separate samples by firm size and analyst following and find that the effect of disclosure 

is more pronounced in the sample with smaller size and lower analyst followings. More 

importantly, when I use ICOE sample, the association between E/P ratio and disclosure 

frequency become insignificant. This result shows that the insignificant relation between 

ICOE and disclosure is attributable to the different sample characteristics to the E/P 

sample. 

 Although this paper shares the limitations of cost of capital research such as the 

endogeneity problem and measurement error in cost of capital, it contributes to the prior 

literature in several aspects. First, the measure for voluntary disclosure is highly accurate 

and covers all listed firms, which overcomes the limitations of using the Association for 

Investment Management and Research (AIMR) database or self-constructed measures. 

Second, few Korean studies have investigated the relation between disclosure quality and 

cost of capital. Third, this paper provides empirical evidence for the benefits of adopting 

Regulation Fair Disclosure (Reg FD) by showing the cross-sectional variation of liquidity 
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and cost of capital by the level of disclosure. Fourth, this paper provides reasons why 

empirical tests show mixed results for the relation between disclosure and cost of capital. 

The different information environments with respect to the sample could lead to 

ambiguous findings.  

The remainder of the paper proceeds as follows. The hypotheses are developed 

in Section 2. Section 3 describes the estimation model and empirical proxies. Section 4 

presents the empirical results and the corresponding sensitivity tests. Section 5 concludes 

the paper. 

 

II. Literature Reviews and Hypotheses Development 

2.1. Institutional Background 

Following Reg FD adoption by the U.S. Securities and Exchange Commission 

(SEC) in August 2000, the Korean government has enacted Reg FD since November 2002 

for listed firms, aiming to mitigate information asymmetry and to prevent unfair trading. 

Information that is subject to fair disclosure encompasses future business plans or 

management plans, estimations or forecasts of future performance, actual performance 

which are included in financial reports but are before submission, and issues related to 

material corporate information. 

The regulation mandates firms, managers, and employees to provide information 

fairly to all information users. The unique feature of the Reg FD of Korea is that the 
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disclosure channel is unified to one electronic disclosure system (Korea Investor’s 

Network for Disclosure system: KIND) of the Korea Exchange (KRX). Thus, firms are 

obligated to selectively provide material information to specific recipients prior to 

publicly reporting to the KIND system. For example, if a firm plans to hold an investor 

relation (IR) or provide a press release, the firms should offer the contents on the KIND 

system before the IR begins (at least 10 minutes prior to the beginning of IR or press 

release is preferred). If firms release information subject to fair disclosure during IR or 

press meetings, then the information should be updated to the KIND system immediately 

after the meetings. When a firm violates the Reg FD, the firm is designated as an unfaithful 

disclosure firm by KRX and trading is suspended. If the frequency of violation exceeds a 

threshold, the stock is delisted. In summary, all material information provided by a firm 

should be posted on the KIND website and firms are subject to punishment if they violate 

Reg FD. Thus, the voluntary disclosure data is highly reliable compared to other countries. 

Prior studies which investigate voluntary disclosure have a major limitation in 

the measurement of the extent of voluntary disclosure. Such literature use managerial 

forecasts, the AIMR data base, and self-constructed measures as a proxy for voluntary 

disclosure. The research results that use managerial forecasts cannot be generalized to 

other types of disclosure. The AIMR database is limited to large firms, and it is unclear 

whether the panels of AIMR take the ranking seriously. Self-constructed measures of 

disclosure involve judgments of the researcher and typically rely on annual reports or such 
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public documents (Healy and Palepu, 2001). This limitation is likely to reduce test power. 

On the other hand, Korean data encompasses not only managerial forecast, but also IR, 

press releases, press meetings, and other voluntary disclosures. All material information 

msut be disclosed on the KIND website. Thus, the frequency of disclosure captures the 

extent to which a firm voluntary discloses.  

Hail (2002) and Leuz and Verrecchia (2000) suggest that the relation between 

disclosure and cost of capital would be stronger in countries with weak institutional 

backgrounds. Along with the relatively weak legal environment in Korea (La Porta et al., 

1997) and because the effect of disclosure is stronger for weak disclosure environments, 

the use of Korean data provide good opportunity to investigate the association between 

disclosure and cost of equity capital. 

 

2.2. Disclosure, Stock Market Liquidity, and Cost of Equity 

Capital 

2.2.1. Disclosure, Adverse Selection, and Agency Problem 

The fundamental theoretical backgrounds on disclosure are adverse selection and 

agency problem. While the efficient allocation of resource is a major concern in the 

economy, the information asymmetry between managers and capital providers disrupts 

optimal resource allocation. Since managers typically have better information than capital 

providers, investors request a premium for bearing information risk. For example, if 
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capital providers do not have any information to evaluate different investment 

opportunities, they cannot distinguish good investment opportunities from bad ones and 

are likely to price them equally. Then the market breaks (Akerlof, 1970). If investors do 

not have sufficient information, this will result in the undervaluation of good prospects 

which means that they will demand higher returns for good ideas than the appropriate 

level. After allocating capital resources, the agency problem arises because capital 

providers cannot perfectly monitor the manager’s activities. Managers have the incentive 

to maximize their own benefits rather than maximizing firm value (Jensen and Meckling, 

1976). Thus, if outside investors do not have sufficient information compared to what 

managers have, they would invest less in that firm and require more reward, which results 

in a higher cost of equity capital. Disclosure is one of the methods that mitigate these 

problems and achieve a more efficient allocation of capital. 

 

2.2.2. Disclosure and Stock Liquidity 

In the secondary market, studies suggest that information asymmetry exists when 

certain investors (informed investors) have private information on a firm when others 

(uninformed investors) do not. Information asymmetries among investors introduce 

adverse selection (Grossman and Stiglitz, 1980). The level of information asymmetry is 

important in capital markets because uninformed investors require compensation for 

taking risks in trading with informed investors. Uninformed investors attempt to buy 
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stocks with lower prices and sell stocks with higher prices, while generally avoiding 

trading stocks to protect themselves from informed investors. Thus, information 

asymmetry increases bid-ask spread and reduces liquidity of stock markets which result 

in increase in cost of equity capital (Leuz and Wysocki, 2008). Diamond and Verrecchia 

(1991) argue that uninformed investors are not sure whether stock transactions are 

conducted at fair value and therefore liquidity decreases. Disclosure mitigates the adverse 

selection problem by alleviating information asymmetry between informed investors and 

uninformed investors. More disclosures diffuse information to the public which makes 

collecting private information harder and more costly. Thus, the number of investors with 

private information decreases. More disclosure also helps investors to estimate firm value 

more accurately. Thus, the potential advantage of the information that informed investors 

have decreases. These two effects of disclosure increase market liquidity and reduce the 

required rate of return or cost of equity capital (Verrecchia, 2001). The investor 

recognition hypothesis of Merton (1987) posits that investors with insufficient knowledge 

of a certain firm (i.e., uninformed investors) will not purchase that firm’s stock. However, 

if greater disclosure activity enables investors to assess a firm’s value more accurately and 

reduces the cost of processing firm-specific public information, such activity will induce 

more uninformed investors to trade the firm’s stock. 

Many empirical studies investigate the relation between disclosure and liquidity. 

Bid-ask spread, share turnover (trading volume), standard deviation of returns, and the 
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PIN measure (Easley and O’Hara, 2004) are commonly used proxies for liquidity, 

transaction costs, and/or information asymmetry. Welker (1995) uses AIMR disclosure 

rankings and finds that firms that rank low in disclosure show high bid-ask spreads. Healy 

et al. (1999) report that an increase in AIMR ranking is associated with a decrease in bid-

ask spread and an increase in trading volume. Leuz and Verrecchia (2000) document that 

German firms which switch from German GAAP to other financial reporting standards, 

which considered to be a standard of higher disclosure (International Accounting 

Standards: IAS or U.S. GAAP), experience lower bid-ask spreads and higher trading 

volume after switching. Mohd (2005) finds that firms affected by new accounting 

standards, which allow firms to have the flexibility to capitalize or expense software 

development costs, show lower bid-ask spreads and higher trading volume. 

The theoretical and empirical results generally support the positive relation 

between disclosure and stock liquidity. However, prior studies have a limitation in that the 

proxies for disclosure are not as accurate as those described in Section 2.1. Since Korean 

regulators require firms to post all material information on the KIND website by Reg FD, 

the disclosure frequency and timing is highly accurate and reliable, which overcomes the 

limitations of the proxies that are used in prior research. 

Based on the above discussion, I posit that firms which are more active in fair 

disclosures will exhibit lower levels of information asymmetry because the disclosure 

activity denies privately informed traders the opportunity to gain at the expense of 
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uninformed traders. Therefore, I test the following hypothesis: 

 

H1: Fair disclosure activity is positively associated with stock market liquidity. 

 

2.2.3. Disclosure and Costs of Equity Capital 

Several theoretical papers and empirical studies investigate the relation between 

information and the cost of equity capital. Regarding the link between information and 

the cost of capital, one line of research suggests that a reduction in information asymmetry 

and/or transaction costs acts as that link (Botosan, 2006). Another line of research 

suggests the reduction in estimation risks as a link between information and cost of equity 

capital. Botosan (1997) and Botosan and Plumlee (2002) find that disclosure quality 

reduces the cost of equity capital. Investors would demand fewer securities than they 

might have if it were not for adverse price impacts. Decrease in information revealed by 

trade will also encourage investors not to worry about holding a larger amount of stocks 

which would increase the demand for stocks and reduce the cost of equity capital (Botosan, 

2006). Easley et al. (2002) and Easley and O’Hara (2004) develop an asset-pricing model 

and provide that information risks affect the cost of capital, since uninformed investors 

require a higher return for the stocks with greater private information. Easley and O’Hara 

(2004) links information asymmetry and cost of equity capital, and is one of the 

foundations that state that information risk is a priced risk. 
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The works mentioned above indirectly link disclosure and cost of capital via 

liquidity or adverse selection in secondary markets. Another line of literatures 

encompasses investors’ uncertainty about parameters, which is referred to as estimation 

risk, into the model and show that greater estimation risks results in a higher cost of equity 

capital. These studies suggest that investors must estimate the parameters of returns, such 

as a firm’s beta factor or parameters of payoff, but the estimation is uncertain. Investors 

rely on the available information such as historical stock return to estimate the parameters. 

If ample information about a firm is available, investors would be more confident in their 

prediction of the parameters (e.g., Barry and Brown, 1984; 1985; Brown, 1979; Coles et 

al., 1995). Securities with less time series observations have higher betas (Leuz and 

Wysocki, 2008).  

Lambert et al. (2007) develop a model where the quality of information and 

disclosure is a non-diversifiable risk in the multiple securities economy which is 

consistent with CAPM. They show that high quality accounting reporting and disclosure 

reduce beta and cost of capital. Information influences cost of equity capital in two ways, 

which are direct effects and indirect effects. Information affects the market participants’ 

assessment of the variance of a firm’s cash flows and the covariance of the firm’s cash 

flow with aggregated market cash flow (direct effect). They prove that disclosure affects 

the assessed covariance of a firm’s cash flow and other firms’ cash flows, and that the 

effect is not diversifiable in large economies. In addition, Lambert et al. (2007) suggest 
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that the firm’s real decision making can be affected by information. However, the direction 

on the cost of capital is not clear for indirect effects. For example, management rent 

extraction could be prohibited by disclosing information and this, in turn, could reduce 

cost of equity capital. However, if competitors are aware of the firm’s internal information 

from such disclosure, they can appropriate it and benefit from the information, which 

would lead to a higher cost of equity capital of the disclosing firm. Lambert et al. (2011) 

show that disclosure reduces information asymmetry and cost of capital in imperfectly 

competitive markets. However, the more disclosure decreases information asymmetry and 

not affects cost of capital in perfectly competitive markets. 

Empirical studies generally support the negative relation between disclosure and 

cost of capital, but not all studies find that negative relation. Botosan (1997) reports a 

negative relation between voluntary disclosure (proxied by a self-constructed measure) 

and cost of equity capital. She documents the negative relation only for firms with low 

analyst following and does not find that relation for firms with high analyst following. 

Since Botosan (1997) has a limitation in that the sample is confined to one industry and a 

certain year, Botosan and Plumlee (2002) expands the sample and find a negative relation 

between disclosure and cost of capital. The findings are somewhat mixed. While Botosan 

(1997) finds a negative relation for firms with low analyst following, Botosan and Plumlee 

(2002) find a positive relation between timely voluntary disclosure and cost of capital. 

Graham et al. (2005) survey on managers shows that 39% of mangers strongly agree with 
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the decrease of cost of capital from voluntary disclosure. But 22% of managers still 

strongly disagree. The mangers reply that the decrease in cost of capital will be higher for 

firms with more analyst following, which contradicts the findings of Botosan (1997). 

Healy et al. (1999) also find that cost of equity capital measured by realized stock returns 

is higher for firms with improved disclosures. Fu et al. (2012) use interim reporting 

frequency and find that higher reporting frequency reduces information asymmetry and 

cost of capital. Van Buskirk (2012) does not find evidence that more frequent disclosure 

of monthly sales reporting lower information asymmetry. Although the E/P ratio and 

realized stock returns are relatively poor proxies for cost of equity capital, the results warn 

researchers and regulators that cost of equity capital is not always reduced by more 

disclosures. Overall, the relation between disclosure and cost of capital is sensitive to firm 

size, presence of financial analysts, and the institutional environment. Compared to 

studies using AIMR data or self-constructed measures, using Korean data has merits in 

that it covers all listed firms and is not limited to large firms or firms with analyst 

following. In addition, the Korean institutional environment, such as the legal system, 

enforcement of law, litigation risks, and market competition, are quite different from that 

of the U.S., and it would be worth investigating. 

Based on the foregoing discussion, I state the second hypothesis in a directional 

form:  
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H2: Fair disclosure activity is negatively associated with the costs of equity 

capital. 

 

III. Research Design 

3.1. Research Model 

 To examine whether disclosure activity is related with stock market liquidity, I 

use Ordinary Least Squares (OLS) to regress liquidity measures on disclosure frequency. 

The regression specification is presented in Eq. (1): 

 

LIQUIDITYit = β0 + β1 FDit + β2 SIZEit + β3 LEVit + β4 ROAit + β5 LNAFit  

 + β6 FOREIGNit-1 + β7 LAROWNit-1 + β8 BIG4it +β9 MtoBit + β10 KSEit  

       + γiYrDum + δkIndDum + εit.     (1) 

 

Subscripts i and t denote the firm and calendar years, respectively. The variable 

LIQUIDITY is a proxy of stock market liquidity, which is discussed in 3.2. I use five 

variables to measure market liquidity. FD is measured using the frequency of fair 

disclosure during the calendar year.1 SIZE is the natural log of market capitalization at 

                                            

 
1  In the alternative specifications, FD is replaced with three other measures: Log(FD) (log-

transformed FD), Dummy(FD) (dummy variable that is equal to 1 if a firm issues at least one fair 

disclosure, and 0 otherwise). The log-transformed value is taken because the distribution of the 

raw frequency of fair disclosure is skewed to the right. The results using the alternative 

specifications are qualitatively similar. Thus, for brevity, only the results that use FD are reported.  
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the end of the year. LEV refers to financial leverage, which is the sum of short- and long-

term debt scaled by total assets. ROA is the profitability of a firm, measured as earnings 

before extraordinary items divided by lagged total assets. LNAF pertains to the natural log 

of analyst forecasts plus one. FOREIGN is stock ownership of foreign shareholders in the 

beginning of the year. LAROWN pertains to stock ownership by the largest shareholder in 

the previous year. BIG4 is a dummy variable which equals one if a firm is audited by a 

Big 4 auditor. MtoB is the market-to-book ratio. KSE is an indicator variable which equals 

one if a firm is listed in the Korea Composite Stock Price Index (KOSPI) and 0 otherwise. 

Year dummy variables and industry dummy variables are included to control for fixed 

effects.  

I expect β1 to be positive, supporting H1. I employ firm size, the number of 

analyst following, foreign ownership, and largest shareholdings as proxies for the 

information environment. Leverage, the firm’s profitability, market-to-book ratio, and two 

indicator variables (BIG4 and KSE) are also included in the model to capture the effect of 

firm characteristics. 

For the second hypothesis which investigates the relation between disclosure 

frequency and the costs of equity capital, I estimate the following equation (2) and 

equation (3): 
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E/Pit = β0 + β1 FDit + β2 LNVOLUMEit + β3 SIZEit + β4 LEVit + β5 ROAit  

 + β6 LNAFit + β7 FOREIGNit-1 + β8 LAROWNit-1 + β9 BIG4it  

 +β10 MtoBit + β11 KSEit + γiYrDum + δkIndDum + εit.   (2) 

 

ICOEit = β0 + β1 FDit + β2 LNVOLUMEit + β3 SIZEit + β4 LEVit + β5 ROAit  

 + β6 BETAit +β7 LNAFit + β8 FOREIGNit-1 + β9 LAROWNit-1  

 + β10 BIG4it +β11 MtoBit + β12 KSEit + β13 DISPERSIONit  

 + β14 BIASit + β15 ICOE_AVGIND it + γiYrDum + δkIndDum + εit.  (3) 

 

In Eq. (2), The E/P ratio is used as the dependent variable for the cost of equity 

following prior studies (Dechow and Dichev, 2002; Francis et al., 2005). Basically, the 

model specification of Eq. (2) is identical to that of Eq. (1), except for the dependent 

variable and one additional control variable (LNVOLUME). I include trading volume to 

control for market liquidity, since the theory and the hypotheses of this study posit that 

more disclosure reduces the level of information asymmetry, enhances stock market 

liquidity, and thus decreases costs of equity capital. Another difference is the sample size, 

since I exclude observations with a negative E/P ratio in estimating the costs of equity 

capital model.2  

                                            

 
2 I also estimate the regression model of Eq. (1) with the sample used in Eq. (2). The (unta

bulated) results are qualitatively similar. 
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In Eq. (3), I use four variables of implied costs of equity capital (ICOE) and the 

average of the four ICOE estimates for each firm (minus the risk-free rate). The four 

individual ICOEs are estimated following Claus and Thomas (2001), Gebhardt et al. 

(2001), Gode and Mohanram (2003), and Easton (2004). The differences between Eq. (2) 

and Eq. (3) are the sample size and control variables. In estimating ICOE, analyst forecasts 

data is required as the proxy of future earnings (or future cash flow). Since analysts do 

not provide their forecast report for every firm, the sample is reduced to firms with analyst 

forecasts when using ICOE. Though analyst forecasts are a good proxy for the market 

expectation of future earnings, these forecasts can be biased. Following prior literature 

(Hwang et al., 2008), I include additional variables in the model of Eq. (3) to control for 

the properties of analyst forecasts. First, I use analyst forecast bias (BIAS), which is the 

mean value of one-year-ahead analyst forecasts minus actual earnings, scaled by lagged 

stock price. Second, I include analyst forecast dispersion (DISPERSION), which is 

measured as the log value of one plus the standard deviation of one-year-ahead forecasts 

scaled by lagged stock price. To control for industry effect, I add the average of industry 

ICOE (ICOE_AVGIND), which is calculated as the average of ICOE within each industry for 

each year during the sample period. Following prior studies (Fama and French, 1992), I 

also include BETA to control for the variables which may affect the expected returns. 

 

3.2. Liquidity Measures 
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I use five measures for estimating stock market liquidity following prior 

literature. The first proxy for stock market liquidity is the average daily trading volume 

during year t (LNVOLUME). The second measure of market liquidity is the standard 

deviation of daily stock returns during year t (RETVOL). The next three measures of 

liquidity are related to transaction costs. Using the limited dependent variable (LDV) 

model of Tobin (1958) and Rosett (1959), Lesmond et al. (1999) propose a new model of 

security returns to estimate transaction costs based on the incidence of zero returns. The 

premise of this model is that if the value of the information signal is insufficient to exceed 

transaction costs, the marginal investor will either reduce trading or not trade at all, 

causing zero returns. The estimates from this model are the marginal trader’s effective 

transaction costs. Following Lesmond et al. (1999), I employ three measures for the proxy 

of market liquidity in the perspective of the costs of trading: two versions of the difference 

between buyer’s transaction costs and seller’s transaction costs (LOT_EWI and LOT_VWI)3 

and the frequency of zero daily returns for a firm’s stock during a year (ZEROFREQ).4 

  

3.3. Costs of Equity Capital Measures 

 Prior studies use various measures of costs of equity capital estimates to examine 

research questions, such as the association between firm-specific cost of equity capital 

                                            

 
3 In the empirical tests, I use two variables for LOT measure (LOT_EWI and LOT_VWI). LOT_EWI is 

LOT measure which is estimated with equally weighted market returns, and LOT_VWI is LOT 

measure which is estimated with value weighted market returns. 
4 The LOT measure is explained in detail in Appendix A. 
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and risk characteristics of firms and the association between a proxy of expected returns 

and future realized returns. However, the results of these streams of literature are mixed. 

In particular, studies which examine the relation between disclosure and costs of equity 

capital do not reach a clear conclusion. The possible reason for this is that empirical 

findings depend on the measure that the researchers have chosen in their studies. In other 

words, proxies of costs of equity capital are not robust to various research-settings. Given 

this situation in the literature, the validity of the various costs of capital estimates is 

unclear and it is not uncommon for similar studies to report different results because they 

employ different cost of equity capital measures (Botosan et al., 2011).5  

To mitigate the measurement error issue in estimating costs of equity capital, 

recent studies use various proxies together (Botosan et al., 2011; Fu et al., 2012).6 In 

general, there are two types of methods in estimating the cost of equity. One is based on 

stock returns and the other is based on analysts’ forecasts. Return-based measures include 

ex-post realized returns, CAPM-based expected returns, expected returns based on the 

Fama-French three-factor model, and the earnings-to-price ratio. Estimates based on 

analysts’ forecasts are often referred to as implied (or ex-ante) costs of capital.7 Following 

                                            

 
5 Another issue regarding this is that the relation between disclosure and costs of equity capital is 

a joint hypothesis, in which various links lie between the two. Several recent studies raise 

questions about the endogeneity problem of disclosure policies. In this situation, the result can be 

versatile to different model specifications even though the measure of Cost of Equity (COE) is 

well estimated. I address this issue in Section 4. 
6 For example, Botosan et al. (2011) compare twelve COE measures and suggest that researchers 

should employ estimates with caution.  
7 Since the ex-ante cost of equity is unobservable, ex-post COEs such as realized returns have 
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prior literature, I also use the two categories of cost of capital.  

First, I select earnings-to-price ratio (E/P ratio hereafter) as a proxy of cost of 

equity capital. Dechow and Dichev (2002), Liu et al. (2002), and Francis et al. (2005) 

report that a lower E/P ratio implies a lower cost of equity, as investors are willing to pay 

more for a given dollar of earnings if the cost of equity is lower. Because a negative E/P 

ratio (due to negative earnings) is difficult to interpret, I exclude firm-year observations 

with negative earnings in the sample. 

Second, I also estimate the implied costs of equity capital using four individual 

ICOE estimates widely used in the literature. The four ICOEs are estimated based on 

Claus and Thomas (2001), Gebhardt et al. (2001), Gode and Mohanram (2003), and 

Easton (2004). The ICOE estimates of Claus and Thomas (2001) and that of Gebhardt et 

al. (2001) are based on the residual income valuation model (RIV model). The RIV model 

estimates the residual income from a dividend discount model under the assumption of 

the clean surplus relation. Meanwhile, the ICOEs of Gode and Mohanram (2003) and 

Easton (2004) are based on the abnormal growth valuation model (OJ model), which is 

developed by Ohlson and Juettner-Nauroth (2005). This model relates the current price to 

short-term forecasted earnings, short-term growth rate, and perpetual growth rate without 

the assumption of the clean surplus relation. These four ICOEs are different with respect 

                                            

 
often been  used as a proxy. However, ex-post returns have been criticized because of a deficiency 

in that it is a noisy proxy for the ex-ante cost of equity (Fama and French, 1997). For comparison, 

I use both types of cost of equity together in this paper. 
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to basic assumptions of explicit forecast horizons, terminal values, and the assumptions 

regarding short-term and long-term growth rates.8 

 

3.4. Fair Disclosure Variables 

I obtain the frequency of fair disclosure from the Korea Investor’s Network for 

Disclosure (KIND) system, which is provided by the KRX. The number of fair disclosures 

made by each firm for each calendar year is hand-collected and counted. By the securities 

act in Korea, firms disseminate fair disclosures with respect to the various types of 

information.9  

 

IV. Empirical Results 

4.1. Sample Selection and Descriptive Statistics 

 Table 1 presents the descriptive statistics for the variables included in the models. 

The sample selection commenced by collecting 8,001 itemized fair disclosures from 2003 

to 2008 from the Reg FD database. After eliminating observations with missing variables 

and outliers, a total sample of 7,470 firm-year observations is obtained to test H1, of which 

                                            

 
8 A detailed estimation of each ICOE is in Appendix B. 
9 The types of fair disclosure are as follows: A. Miscellaneous information; B. Matters related to 

corporate information, business information of subsidiaries, and the matters for which disclosure 

deadlines have not yet passed; C. Preannouncements of sales, operating income, ordinary 

income, or net income; D. Future business plans and management plans; and E. Forecasts or 

estimations of sales, operating income, ordinary income, or net income. 
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4,935 observations have non-zero FD. For H2, the sample with E/P ratio as a dependent 

variable consists of 5,398 firm-year observations and that with implied costs of equity 

capital as a dependent variable has 1,116 firm-year observations from fiscal year 2003 to 

2008. The inconsistency of number of observations in each sample is because of the 

availability of variables in each model. The observations consist of publicly traded 

companies in Korean stock market, which are KRX and KOSDAQ. I obtain financial data 

from KIS-VALUE, stock market data from DataGuide Pro and KCMI-SD, and analyst 

forecasts from FnGuide. Financial data is measured as of the fiscal year-end, and stock 

market data and analyst forecasts are measured as of June. 

The three panels of Table 1 present the descriptive statistics of variables in 

liquidity equations, E/P ratio equations and for ICOE equations, respectively. All the 

continuous variables are truncated at the 1st and 99th percentile to mitigate the effect of 

outliers. In Panel A, firms issue 2.98 fair disclosures on average and about one-third of 

the sample firm-years do not issue a fair disclosure during that year.10 The distribution of 

FD is very similar in the E/P ratio sample in Panel B. However, the frequency of 

disclosures increases to 4.95 and only 14.6% of the firms do not issue a fair disclosure 

during a certain year in the ICOE sample (Panel C).11 

                                            

 
10 The maximum value of FD is 23 and the distribution of FD is skewed to the right. Therefore I 

also use three other measures of disclosure frequency: Log_FD (log-transformed value of FD), 

Dum_FD (dummy variable that is equal to 1 if a firm issues at least one disclosure during a year, 

and 0 otherwise), and Rank_FD (quintile rank of fair disclosure frequency). Though I do not report 

the results using the alternative measures for brevity, the results are qualitatively similar. 
11 The potential reason of larger frequency of disclosure in the ICOE sample firms is because of 
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In Panel B and Panel C, the mean value of EP is 0.127 and the mean value of 

ICOE_AVG is 0.102 (the mean value of four individual ICOE vary from 0.062 to 0.128), 

which indicates that, on average, a firm’s costs of equity capital is approximately 10 % 

during the sample period.  

 Table 2 presents the correlations between the variables used in the regression 

models. In Panel A, there is a significant positive correlation between fair disclosure 

frequency and LNVOLUME (0.221) and between disclosure frequency and RETVOL 

(0.046). For transaction costs variables (LOT_EWI, LOT_VWI and ZEROFREQ), the 

correlation is significantly negative. The results provide initial support for the first 

hypothesis.12 The highest Pearson correlations between LNVOLUME and the control 

variables are those with LAROWN (-0.459) and MtoB (0.289). The highest correlations 

between LOT_EWI (LOT_VWI) and the control variables are those with LNAF and SIZE. In 

Panel B, the correlation between E/P ratio and FD is significantly negative (-0.07), which 

partially supports the second hypothesis that disclosure frequency is negatively related to 

the cost of equity capital. Panel C of Table 2 shows the correlations between variables in 

ICOE equations. The four individual ICOEs and average ICOE show very strong 

                                            

 
sample selection. ICOE can be obtained only for the firms with analyst forecasts. These firms are 

likely to be larger in firm size and to attract more analysts. The descriptive statistics in Table 1 

indicates that ICOE sample firms are larger in size (26.423) and have more analyst followings 

(3.947), compared to liquidity sample firms and E/P ratio sample firms. 
12 Conceptually, greater liquidity leads to greater trading volume and stock return volatility, smaller 

transaction costs, and less frequency of zero stock returns. For sign direction consistency, 

transaction costs variables (LOT_EWI, LOT_VWI, and ZEROFREQ) are multiplied by minus one in 

the multivariate analyses.   
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correlations with each other. However, inconsistent with the E/P ratio, the correlations 

between each ICOE variable and disclosure frequency are positive but not significant.13 

This conflicting result is somewhat puzzling, which led to the further examination of the 

relation between disclosures and the measures of the cost of capital in multivariate 

analyses. 

In general, the correlations between FD and the control variables are by and large 

consistent with expectations. For example, firms with more frequent information 

disclosure are followed by more analysts. In addition, the five instrumental variables that 

have been chosen are generally significantly correlated with FD. The correlation between 

SIZE and LNAF is also strongly positive. These correlations demonstrate the interrelations 

between different information environments. In terms of ownership structure, FD is 

negatively related to the ownership of the largest shareholder but positively correlated 

with the shareholdings of foreign investors. Overall, the correlations in Table 2 

demonstrate that the control variables used in the models are appropriate.  

 

4.2. Multivariate Analysis of the Association between Fair 

Disclosure and Stock Market Liquidity 

 Table 3 presents the regression results of the estimation of Eq. (1) for the entire 

                                            

 
13 The only exception is the correlation between ICOE_GLS and FD. Correlation between the two 

variables is significant but still positive. 
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pooled sample. If more disclosures decrease the level of information asymmetry for a 

certain stock, then investors will trade that stock more actively in the market, which 

induces greater stock market liquidity. As a proxy of market liquidity, I choose five 

variables which are frequently used in prior literature: trading volume (LNVOLUME), 

volatility of stock return (RETVOL), transaction costs (LOT_EWI, LOT_VWI), and the 

frequency of zero returns (ZEROFREQ). To make sign directions consistent with the 

hypothesis, the transaction costs variables (LOT_EWI, LOT_VWI, and ZEROFREQ) are 

multiplied by minus one in the multivariate analyses. In Columns (1) – (5), all coefficients 

of FD are significant and positive, which is consistent with the prediction. The results 

support the first hypothesis that states that the frequency of fair disclosures enhances stock 

market liquidity. 

 The coefficients of control variables show the expected signs and are generally 

significant in regressions. Following is positively related to the dependent variables 

measuring market liquidity, except for Column (2). This relation indicates that financial 

analysts play a role in disseminating information to the market, and therefore increases 

stock liquidity. For the regressions of transaction costs in Column (3) to (5), the 

coefficients of SIZE are all positive and significant. This can be interpreted as indicating 

that transaction cost is smaller and no-trading days occur less frequently in larger firms, 

which is consistent with previous research. The coefficients of LAROWN are significantly 

negative in three out of five regressions, indicating that ownership concentration results 
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in higher levels of information asymmetry and less market liquidity (Fan and Wong, 2002).   

 

4.3. Multivariate Analysis of the Associations between Fair 

Disclosure and Cost of Equity Capital 

 Next, I examine the impact of the disclosure activity on the cost of equity capital. 

The regression results of E/P ratio on disclosure frequency are presented in Table 4. In 

analyzing the relation between disclosure and costs of equity equation, I include trading 

volume (LNVOLUME) to control for the effect of market liquidity on the cost of equity 

capital. 14  If a higher level of disclosure frequency increases market liquidity and 

consequently decreases the cost of capital, then the effect of market liquidity should also 

be considered in estimating Eq. (2). Otherwise, the magnitude and significance of FD will 

be biased upward. For comparison, I present the regression results without and with 

LNVOLUME in Column (1) and Column (2), respectively. In both Column (1) and 

Column (2), the coefficient of FD is negative and significant, which is consistent with 

traditional disclosure theories and the second hypothesis of this study. The coefficient of 

LNVOLUME in Column (2) is negative and significant as expected, which indicates that 

market liquidity is negatively associated with costs of equity capital. The Chow statistic 

(Chow, 1960), which tests of equality of the coefficients between two regressions, also 

                                            

 
14 I also use four alternative liquidity variables (RETVOL, LOT_EWI, LOT_VWI, and ZEROFREQ) in 

the analysis. The (untabulated) results are qualitatively similar to those in Table 4.  
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shows that the coefficient of FD in Column (1) and that in Column (2) are significantly 

different.15 

 In general, the coefficients of the control variables show expected signs. For 

example, a firm’s size is negatively associated with the E/P ratio and a firm’s leverage is 

positively associated with the E/P ratio. However, the results show that the size of the 

largest shareholding is not related with the cost of equity capital, while the coefficient of 

FOREIGN is significant and negative. Overall, the results in Table 4 support the second 

hypothesis that the frequency of disclosure is negatively related with costs of equity 

capital. 

 

4.4. Multivariate Analysis of the Associations between Fair 

Disclosure and Implied Costs of Equity Capital 

 Table 5 reports the regression results for the relation between disclosure 

frequency and the cost of equity, measured by ICOEs. As discussed earlier, the choice of 

proxy for the cost of equity capital could lead to different results. For this reason, I employ 

four implied costs of equity capital measures and their average: ICOE_AVG, ICOE_GM, 

                                            

 
15 The coefficient of FD in Column (1) of Table 4 is -0.00242 (t=-5.71) and that in Column (2) is 

-0.00209 (t=-4.89). The Chow statistic for test of equality between two coefficients of FD is 16.16 

(p=0.0001). Test of equality of all common coefficients (except for LNVOLUME) between two the 

regressions is not significant (p=0.2405). Taken together, these tests imply that the inclusion of 

market liquidity variable in the regression model affects the parameter of disclosure frequency, but 

does not affect overall parameters. These tests indicate that the market liquidity should be included 

in the regression model.  
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ICOE_EST, ICOE_CT, and ICOE_GLS. The regression results using the average of the four 

individual ICOEs (ICOE_AVG) are presented in Column (1) and the results using each 

ICOE are presented in Columns (2) to (5). In Columns (1) to (5), all the coefficients of 

FD are insignificant, which is inconsistent with the results for E/P ratio. Furthermore, the 

results indicate that liquidity (LNVOLUME) is not associated with ICOEs. 16  The 

coefficients of control variables in Table 5 are generally as expected and similar to those 

in Table 4. The differences of the coefficients between the E/P ratio equation and ICOE 

equation appear, for example, on those of LNAF. The results show that analyst following 

is not related with costs of equity measured by the E/P ratio. However, the relations 

between analyst following and ICOEs are negative and significant. In addition to existing 

control variables in E/P ratio equation, I include analysts’ forecast dispersion and bias to 

control for the properties of analyst forecasts. Results presented in Table 5 show that the 

coefficients of DISPERSION are positively related with ICOEs and those of BIAS are 

negatively related with ICOEs. The findings are consistent with Hwang et al. (2008). 

 Taken together, the results in Table 4 and Table 5 only partially support the 

second hypothesis that fair disclosure frequency reduces a firm’s cost of equity capital. 

One of the possible explanations for this inconsistency is the difference in sample 

                                            

 
16 Similar to the analysis of Table 4, I test using four alternative liquidity variables. The regression 

results are qualitatively similar and thus I do not report the results for brevity. In addition, I test the 

regression excluding LNVOLUME in the equation. The results without this variable are 

qualitatively similar to those in Table 5. Since the coefficients of FD are insignificant, I do not 

report the Chow test statistics. 
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distribution. As presented in Table 1, on average, firms in ICOE sample have larger firm 

size and larger analyst following. In addition, they disclose information more frequently, 

compared to firms in E/P ratio sample. This difference indicates the possibility that firms 

in the ICOE sample have better information environments, since firm size and the number 

of analyst following can proxy information environment surrounding a firm. In this case, 

the impact of disclosure can be diluted because investors can already obtain enough 

information through other channels. Without further analysis, we cannot be assured of the 

impact of disclosure in capital markets. To examine the validity of the tests, I conduct 

several robustness tests in the next section.17  

 

4.4. Robustness Test 

4.4.1. Endogeneity of Disclosure Choice 

A significant shortcoming of recent empirical studies is the failure to address the 

endogenous nature of the disclosure policy and decision (Cohen, 2008; Larcker and 

Rusticus, 2010; Fu et al., 2012). If more frequent disclosure activity leads to less 

information asymmetry and more active market liquidity, which in turn reduces firms’ 

cost of capital, then firms bearing high costs of equity will have stronger incentives to 

                                            

 
17 Another possible explanation for the inconsistency is the different sample size between the two 

equations. ICOE equation has only one-fifth of the firm-year observations (1,116) due to the lack 

of analysts forecast data, compared to E/P ratio equation (5,398 firm-year observations). Though 

the sample size of about thousand observations is not a small number to draw a statistical inference 

from, the distributions of the two samples are different and hence it does not guarantee the validity 

of the analysis. 
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disseminate private information to the public. If researchers do not control for the 

determinants of disclosure and financial reporting policies, the inferences concerning the 

economic consequences of disclosure may be spurious. Firm-specific characteristics 

which determine the disclosure decision, such as the demands for raising capital, litigation 

costs make it difficult to interpret the relation between disclosure and its consequences. 

In addition, though recent studies have applied instrumental variables (IV) to control for 

the endogeneity problem, they do not reach a clear conclusion. For example, Brown and 

Hillegeist (2007) observe the expected negative relation between their disclosure proxies 

and selected measures of information asymmetry using IV estimation. In contrast, Cohen 

(2008) finds that the relation between his measure of disclosure quality and the cost of 

capital is no longer significant after controlling for endogeneity in relation to the choice 

of reporting quality. Larcker and Rusticus (2010) also cast doubt on the validity of the 

association between disclosure quality and cost of capital when endogeneity concerns are 

taken into account.  

 In conducting an IV approach, the choice of the instruments is critical. 

Theoretically, the instrumental variables (Z) should be correlated with the endogenous 

explanatory variable (Z’X≠0) but not correlated with the error terms of the main equation 

(Z’u=0). Another property of a good instrument is the degree of correlation with 

endogenous variable. When the instrument is only weakly correlated with the endogenous 

regressor, the IV estimates are likely to be more biased and more likely to produce a wrong 
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statistical inference than simple OLS estimates (Larcker and Rusticus, 2010). However, it 

is very difficult to identify instruments that meet these conditions and affect the second-

stage dependent variable only through the endogenous variable, especially in accounting 

and finance research.  

Following prior studies, I identify five instruments which may determine the 

disclosure decision. First, I choose capital intensity, measured as the ratio of property, 

plant, and equipment to total assets (CAPINT), to proxy for the proprietary costs of 

disclosure and to capture the firm’s financing needs. If the barriers to entry in a product 

market are relatively high, the costs of disclosure should be relatively low. Higher capital 

intensity is generally viewed as a major barrier to entry (Cohen, 2008). In addition, more 

capital-intensive firms are interpreted as firms that need higher external financing (Leuz 

and Verrecchia, 2000). Therefore, capital intensity is considered to be positively 

correlated with the decision of voluntary disclosure. Second, I use the firm’s growth 

opportunities to proxy for proprietary costs, measured as the change in annual sales 

divided by sales of the previous year (SGROWTH). Firms with higher future growth 

opportunities are likely to hide their proprietary information to protect and maintain their 

future growth potential. Thus, growth opportunity is expected to be negatively associated 

with disclosure activity. Other determinants of disclosure decision are firm performance 

and uncertainty. Firms with better performance have a tendency to announce information 

more frequently compared to those with poorer performance. On the other hand, Skinner 
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(1994) argues that firms voluntarily disclose bad news because managers may bear large 

costs (i.e., litigation costs and reputational costs) when investors face unexpected large 

negative performance. Therefore, I do not predict the direction of the relation between 

disclosure and performance. To control for the effect of performance, I include operating 

margin (OPMAR), defined as sales less cost of goods sold scaled by sales. Following 

Dechow and Dichev (2002), I also include OPCYCLE, measured as the sum of average 

receivables divided by sales and average inventory divided by cost of goods sold, to proxy 

for the firm’s operating cycle. Finally, I control for the firm’s age (HORIZON) as an 

instrument to examine whether younger firms have poorer disclosure quality, measured 

as the natural logarithm of the number of months since a firm’s establishment. 

 With the chosen instruments, I re-examine the relation between disclosure and 

market liquidity, and the relation between disclosure and the cost of equity capital. Table 

6 reports the results, for the first hypothesis using an IV approach. In the first-stage 

regression, I include the control variables of main equation with the instrumental variables. 

Panel A of Table 6 shows that all of the chosen instruments are significantly related with 

FD. Second, consistent with the OLS results, the estimates in Panel B of Table 6 show 

that more disclosure enhances stock market liquidity. All of the parameter estimates of 

FD in Column (1) to (5) are significant and positive. To demonstrate the validity of the 

instrumental variables I provide the results of the tests for the validity of the instruments 

in Panel C. The first two statistics tests the relevance of instruments. The results show that 
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the incremental explanatory power (partial R-squared, 4.77%) of the instruments is 

significantly relevant (F = 34.86, p = 0.0000). The endogeneity test statistic (Chi-squared 

= 21.303, p = 0.0000) indicates the necessity of an IV approach. Next, I present the results 

of both the under-identification test and the over-identification test. Econometrically, 

good instruments should reject the null hypothesis of the under-identification test, but 

should not reject that of the over-identification test.18 The test statistics show that chosen 

instruments are valid. To verify whether the selected instruments are weak or strong, I 

also report the results of the weak identification test. The results (F = 34.858) show that 

the instruments are sufficiently (strongly) correlated with endogenous variable, FD.19  

 Next, I also examine whether the frequency of disclosure is negatively related 

with the cost of equity capital, measured by E/P ratio and ICOEs, using an IV approach. 

Table 7 presents the results of E/P ratio. The first-stage regression results show that three 

out of five instruments (CAPINT, OPMAR, and HORIZON) are significantly related with 

disclosure. The Generalized Method of Moments (GMM) estimations in the second-stage 

regression show that more disclosures decrease the cost of equity capital, which is 

                                            

 
18 The null hypothesis of the under-identification test is that the instruments are not relevant to the 

endogenous variable and the null hypothesis of the over-identification test is that the instruments 

are not correlated with the error term. 
19 A widely used rule of thumb suggested by Staiger and Stock (1997) views a F statistic of less 

than 10 as indicating weak instruments. However, there is no clear critical value for the weak 

instrument test because it depends on the criteria used, the number of endogenous variables, and 

the number of overidentifying restrictions. One proposed test statistic is the minimum eigenvalue 

of a matrix analog to the F statistic that is defined in Stock and Yogo (2005). I provide these critical 

values in Table 6 to 8.  
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consistent with the second hypothesis. Panel B of Table 7 shows the test statistics for the 

validity of the instruments. The results show that selected instruments are relevant 

determinants of disclosure (partial R-squared = 3.63, p = 0.0000) and satisfy the 

conditions of the instruments (Z’X > 0, and Z’u = 0). For the weak instrument test, the F 

statistic (17.83) is marginally significant. Hence I provide the results of the conditional 

IV approach suggested by Moreira and Poi (2003) in Column (3) of Panel A.20 Even after 

considering the weak-instrument issue, the results support the second hypothesis. 

 Finally, I re-estimate ICOE equation models using IV regressions.21 The results 

are shown in Table 8. The first-stage regression results show that CAPINT, SGROWTH, 

and OPCYCLE are correlated with FD (partial R-squared = 2.49%). Consistent with the 

OLS analysis, the second-stage regression results also show that disclosure frequency is 

not associated with ICOE.22 Taken together, the general tenor of the results remains 

robust with the IV approach. 

 

4.4.2. The Impact of Information Environment 

                                            

 
20  Moreira and Poi (2003) suggest tests for validity of structural coefficients based on the 

conditional distribution of non-pivotal statistics. The conditional approach is used when the 

instruments are weak and this approach yields correct rejection probabilities. 
21 The result of endogeneity test (Chi-squared (1) = 0.591) for this equation does not reject the null 

hypothesis that the suspect regressor (FD) is exogenous. This indicates that the IV approach is not 

required for the ICOE model specification of this study. However, I present the IV regression 

results for the purpose of comparison with other equations. 
22 For brevity, I only report the result for the equation when ICOE_AVG is a dependent variable. The 

result with other ICOEs are similar. 



115 

 To reconcile the inconsistent results between the E/P ratio equation and the ICOE 

equation, I further examine whether the relation between disclosure and the cost of equity 

capital is affected by the information environment. If the existing information 

environment surrounding a firm is good, then investors can obtain information through 

various information channels. In this case, disclosure would have a smaller impact (or no 

impact) on the costs of equity capital. 

 In Panel A of Table 9, I divide the sample for the E/P ratio equation into two 

groups (small vs. large) according to the level of information environment. I use firm size 

and number of analysts following as proxies for information environment. In each column, 

the coefficient of disclosure frequency is significantly negative. The difference between 

the small and large group is the magnitude of the coefficient. The magnitude (the impact) 

of the FD becomes larger for firms with smaller size and less analyst following. The 

results are similar when I separate the sample by quintile of firm size.23 In Panel B of 

Table 9, the magnitude of the FD coefficient is largest in the sample of the smallest firm 

size (Group 1) and becomes smaller as firm size increases. In Column (5), where sample 

firms belong to the largest quintile, the coefficient of FD loses significance. Botosan 

(1997) documents a negative relation between disclosure and cost of capital only for firms 

with low analyst following and this finding is consistent with the results in Botosan (1997). 

                                            

 
23 As about a half of the sample firms do not have analyst following, I do not use analyst following 

criteria in the quintile analysis.  
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 I also separate the sample for ICOE equation according to the information 

environment. Unlike the results with E/P ratio sample, the results in Table 10 (Panel A 

and B) show that disclosure is not associated with the level of costs of equity capital, 

measured as ICOEs, and that firm size does not affect the relation for the ICOE sample. 

When I separate the sample by the number of analysts following (Panel C and D), the 

coefficients of FD still remain insignificant for the most part. The results are consistent 

with the findings in Table 5 and Table 8. Though the results show an insignificant relation 

between disclosure frequency and the implied costs of equity capital, this can be 

reconciled with the results using E/P ratio sample. As discussed earlier, the samples for 

ICOE equations have much larger firm size, more analyst followings, and issue more 

disclosures than the sample for E/P ratio equation (or liquidity equation). Because firms 

for which we can estimate ICOE already have a better information environment, 

compared to the population, the incremental impact of disclosure can be small or 

immaterial in these firms. 

 To validate this finding, I also regress the E/P ratio on disclosure frequency using 

the ICOE sample, which seems to be in a better information environment. If the result 

using E/P ratio shows a negative and significant relation, then the insignificant relation 

between FD and ICOEs can be attributed to the measurement errors in ICOEs. However, 

if the relation is also insignificant, then it can be attributed to the different distribution 

between two samples. The results are presented in Table 11. First, the result in Column 
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(1) of Panel A shows that the E/P ratio is not related to disclosure frequency for the total 

sample of ICOE. When I separate the sample by quintile of firm size, five groups do not 

show a consistent pattern as firm size increases (or decreases). For group 3, results indicate 

that disclosure frequency is negatively related with the E/P ratio. However, for group 4, 

which is just beside group 3, the coefficient of FD shows a significant positive sign. The 

results using the sample divided by the quintile of analyst following also show 

inconsistent and insignificant relations between disclosure and the cost of capital (except 

for the third quintile sample). The finding in Table 11 also suggests that the sample of 

ICOE equation has a different distribution, compared to the total sample, and that better 

information environments mitigate the impact of disclosure on costs of equity capital. 

 

4.4.3. Selection Bias in the ICOE Sample 

 Firms with ICOE are not randomly distributed. As discussed earlier, measuring 

the ICOE requires future earnings per share, and analyst forecasts of future earnings are 

the most widely used proxy of expected earnings. The problem with the requirements of 

analyst forecast data is that these firms are likely to be systematically different from firms 

for which we cannot obtain forecast data. Therefore, firms for which we can obtain ICOE 

are inherently not free from the selection bias problem. To correct for the possible 

selection bias of analyst following, I employ the two-stage procedure of Heckman (1979). 

I run a probit model as the first stage to explain what determines the following of financial 
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analysts to a certain firm. The dependent variable, DUM_FOLLOWING, is a dummy 

variable which equals 1 if the firm is in the ICOE sample and 0 otherwise.24 Following 

prior research, I choose the number of firms in the industry (NUM_IND) and earnings 

surprise (EARNINGS_SURPRISE) as determinants in the first stage model. The variable, 

NUM_IND, is used as a determinant because it is likely to attract more analysts if a firm 

belongs to a larger industry (Rajan and Servaes, 1997; Boubaker and Labégorre, 2008). I 

also use EARNINGS_SURPRISE since prior studies show that analysts avoid following 

firms with highly volatile earnings (Lang and Lundholm, 1996). The second stage of the 

model is the ICOE equation, which includes the correction factor (IMR, inverse Mill’s 

ratio) computed in the probit model.  

Results are presented in Table 12. Column (1) provides the first stage results. 

Between the two determinants, the coefficient on NUM_IND is significant and positive, 

which is consistent with the finding in prior literature. Column (2) presents the second 

stage regression results. The coefficient of IMR is significant, which indicates the 

existence of a selection bias. The coefficient of FD in Column (2) still remains 

insignificant. The results of using Heckman’s approach suggest that disclosure frequency 

is not associated with the cost of equity capital, measured as ICOEs, even after considering 

                                            

 
24 Several firms not in the ICOE sample also have analyst following. However, the objective of 

employing Heckman’s procedure is to control for the selection bias in ICOE sample against the 

non-ICOE sample. Thus, the dummy variable, DUM_FOLLOWING, means not whether a firm is 

followed by analysts, but whether we can gather enough forecast data to estimate the ICOE. This 

classification can cause another misspecification issue because the determinants in the first stage 

probit model are originally used as the determinants of analyst following. 
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the self-selection problem. 

 

V. Summary and Conclusion 

 Whether disclosure and financial reporting quality affect liquidity and cost of 

capital is a fundamental question in accounting. Theories suggest a positive relation 

between disclosure and stock liquidity. Disclosure diffuses information to the public and 

makes collecting private information harder and costly. Thus, investors with private 

information decrease. More disclosure also decreases the potential advantage of 

information that informed investors have. These two effects of disclosure increase market 

liquidity and reduce required rate of return or cost of equity capital (Verrecchia, 2001). 

Disclosure has a direct impact as well in that it can help investors to more confidently 

estimate a firm’s risk factor or parameter which reduces the cost of capital, without linkage 

of liquidity (Lambert et al., 2007). 

A series of empirical studies investigates the effect of disclosure on liquidity and 

cost of capital (e.g., Botosan, 1997; Botosan and Plumlee, 2002; Healy et al., 1999; Welker, 

1995). The theoretical and empirical results generally support a positive relation between 

disclosure and stock liquidity and a negative relation between disclosure and the cost of 

capital. However, the relation is not unambiguous yet. One of the limitations of prior 

studies is that proxies for disclosure are not accurate. The AIMR database is limited to 

large firms and it is unclear whether the panels of AIMR take the ranking seriously. Self-
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constructed measures of disclosure involve judgments of the researcher and typically rely 

on annual reports or similar public documents (Healy and Palepu, 2001). While most of 

the studies investigating the impact of disclosure focus on U.S. market, Hail (2002) and 

Leuz and Verrecchia (2000) suggest that the relation between disclosure and cost of capital 

would be stronger in countries with weak institutional backgrounds. This could be a 

reason for the ambiguous empirical results on the relation between disclosure and cost of 

capital. 

This study investigates the effect of disclosure on liquidity and cost of capital 

using Korean data. Korean Reg. FD mandates firms, managers, and employees to provide 

information fairly to all information users. The unique feature of the Reg FD of Korea is 

that the disclosure channel is unified to one electronic disclosure system, the KIND 

system. All Korean listed firms are subject to this regulation and they are punished for 

violations of this rule. Reg FD covers future business plans or management plans, 

estimations or forecasts of future performance, actual performance which are included in 

financial reports but before submission, and matters related to material corporate 

information. It also covers IR, press releases, press meetings, and other voluntary 

disclosures. Since the disclosure channel is unified and covers all the material information 

that firms provide, Korean voluntary disclosure data is highly reliable and comprehensive. 

In addition, the relatively weak legal environment in Korea (La Porta et al., 1997) provides 

a good opportunity to investigate the association between disclosure and cost of equity 
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capital. 

I test whether more disclosure increases stock liquidity. I choose five variables 

which are frequently used in prior literature: trading volume, volatility of stock return, 

transaction costs, and frequency of zero returns and find that all the coefficients of 

disclosure frequency are significant and positive, which is consistent with the prediction. 

In addition, I find a negative relation between disclosure and the cost of equity capital 

proxied by the E/P ratio. However, when I use implied cost of capital measures, I do not 

find a significant relation between frequencies of disclosures and cost of equity capital. 

The result should be carefully interpreted because analysts follow only relatively large 

firms in Korea, and considering the lack of analyst forecast data, the sample selection 

problem could distort the empirical results on the association between disclosure and 

implied cost of equity capital. To reconcile the results, I separate the sample by firm size 

and analyst followings and find that the effect of disclosure is stronger for smaller size 

and lower analyst following firms in E/P ratio sample. However, the effect of disclosure 

on E/P ratio disappears when I use ICOE sample. It suggests that the insignificant relation 

between disclosure and cost of capital can be attributable to the better information 

environment of ICOE sample. This seems to provide evidence that disclosure reduces cost 

of capital only when information environment is poor (Botosan, 1997). 

  Although this paper provides partial evidence that disclosure increases liquidity 

and reduces cost of capital, it contributes to the prior literature in the following aspects. 
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First, few studies have investigated the relation between disclosure quality and its capital 

market consequences in comprehensive ways using Korean data. Using various liquidity 

measures and multilateral costs of equity measures would deepen our understanding of 

the impact of disclosure activity. Besides, I use the measure of disclosure frequency which 

is highly accurate and covers all listed firms. This overcomes the limitations of using self-

constructed measures. Second, the findings in this study have policy implications for 

managers, regulators, and investors. This paper provides empirical evidence for the 

benefits of adopting Reg FD by showing cross-sectional variations of stock liquidity and 

the cost of capital, followed by the level of disclosure. Third, this paper presents the 

grounds for an argument that researchers consider the effect of information environment 

surrounding a firm in examining the consequences of disclosure activity.  
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Appendix A 

Estimate of Transaction Costs 

 

Notes: Measured return versus “true” return. The expected return locus refers to the ex-ante measured return 

that investors would price given the market return. The figure and description of LOT measure are taken 

from Lesmond et al. (1999). 

 

The LOT model, developed by Lesmond (1995), uses only daily security returns 

to endogenously estimate firm-level liquidity costs. If transaction costs inhibit more 

informed investors from trading, more zero returns will be observed because no new 

information, on average, has been incorporated into the price. The higher the level of 

transaction costs, the more zero returns will be observed. In effect, the market model 

representation of security returns must be altered to incorporate the influence that 

transaction costs have on security returns, that is, zero returns. 

The effect of liquidity on equity returns is generally modeled by combining the 

objective function with the liquidity constraint and is given as 

 

,*
jtmtjjt

RR         (A1) 

 

where 

 

Figure 1 

LDV Model Specification, Economics Structure, and Nomenclature 
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 For firm j, the threshold for trades on negative information is 
j1  and for trades 

on positive information is 
j2

 . If 
jjtmtjj

R
21

  , the measured return on the 

security will be zero. Thus the marginal investor will make trading decisions on the basis 

of the observable contemporaneous marketwide information and all other information. 

The other information may contain accumulated past marketwide and firm-specific 

information that has not yet been incorporated into the price. This model assumes that all 

information not contained in the contemporaneous market return is captured by the 

residual term. 

 The resulting likelihood function of the econometric structure of Eq. (A1) has 

three components for the measured return: one for decreases, one for increases, and one 

for zeros. 
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 where 1
R and 2

R denote the regions where the measured return, 
jt

R , is 

nonzero in negative and positive market return regions, respectively. 0
R denotes the zero 

returns. The terms 1
  and 2

 refer to standard normal density functions for decreases 

and increases in the measured return, respectively. These are the standardized residuals 

evaluated at  / , where 
2 is the variance estimate using only the nonzero 

measured returns. t
changeno )Pr( is the probability of a zero return. Replacing terms of 

Eq. (A2) results in   

 

 

















 




























 














 












 


2

2

0

1

1

2

2

1

1

21

1

1
,,,,

j

mtjjjt

j

j

mtjj

j

mtjj

j

mtjjjt

j

mtjtjjjj

RR

RR

RR
RRL
























, (A3) 

 

where )( is the distribution function of the standard normal distribution. The 

first and last terms correspond to nonzero measured returns in negative and positive 
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market return regions, respectively. The second term represents the region of zero returns. 

The logarithm of the likelihood function in Eq. (A3) is 
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The parameters 
jjj

 ,,
21

and 
j

 are solved by maximizing the likelihood 

function expressed in Eq. (A4). For the purpose of the LDV model, the critical parameters 

are the intercept terms, 
j2

 and 
j1

 , which are the proportional transaction costs for 

buying and selling, respectively. The difference,
jj 12

  , is a measure of the 

proportional round-trip transaction costs for the competitive, marginal investor. In other 

words, the estimates provide liquidity thresholds for informed trading. The threshold 

parameters, 
j2

  and 
j1

 , provide a basis to judge whether, on average, the benefits to 

trading exceed the costs. This does not assume that all price movements that exceed the 

2
  threshold are buyer initiated or all price movements that exceed the 1

  threshold 

are seller initiated. The model assumes the value of information relative to the transaction 

costs is what causes price movements. It is plausible that the market maker may possess 

the most valuable information and will adjust the quotes even if there are no buyers or 

sellers initiating the trade. With external buyers or sellers initiating the trade, the source 

of the trade may be liquidity traders, who sell into a rising market or buy into a falling 

market, or informed traders, who trade because the information value exceeds transaction 

costs. As a result, we cannot determine the source of the trade, but we can determine if 

the average true returns exceed transaction costs. The maintained hypothesis is that the 

marginal, informed investor will rationally trade only if the value of the accumulated 

information exceeds the transaction costs. This assumption allows us to interpret the lower 

limit as the seller’s transaction costs and the upper limit as the buyer’s transaction costs.  
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Appendix B 

Estimating Implied Costs of Equity Capital 

 

Panel A. Definitions of Variables 

Variables Definitions 

itP  Market price of common shares for firm i at time t 

itbps  
Book value per share from the most recent available financial statement at 

time t 

itdps  Expected future dividends per share for time t 

iteps  Median or mean earnings forecasts per share by financial analysts for time t 

 tE  Expectation based on information at time t 

 

Panel B. Estimates of ICOE following Gordon and Mohanram (2003): ICOE_GM 

Formula and 

assumptions 
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 Gordon and Mohanram (2003) estimate the ICOE based on the 

Ohlson and Juettner-Nauroth (2005, OJ) model. The OJ model derives the 

change in abnormal earnings in excess of the return on net reinvestment from 

a dividend discount model. Specifically, this model use not only a single 

constant perpetual growth rate 1 , but also the short-term growth rate 

1

12



 

it

itit

eps

epseps
 without a clean surplus relation. The short-term growth rate 

is assumed to decay asymptotically to the perpetual growth rate. It requires a 

positive change in forecast earnings to yield a numerical solution and 

explicitly requires only one dividend forecast, whereas the RIV model 

requires more forecasts and the assumption of a clean surplus relation. 

Dividends are set to equal a constant fraction of forecast earnings. In 

implementing the OJ model, Gode and Mohanram (2003) use the average of 

the forecast two-year and five-year growth as the short-term growth rate. 

They assume that all future payout ratios will be equal to the current payout 

ratio, computed as follows: If current earnings are positive, then they divide 
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current dividends by current earnings. If current earnings are negative, then 

they divide current dividends by normal earnings, which are assumed to be 

6% of total assets.  

 To estimate the risk premium with Korean data, this study follows 

Hwang et al. (2008). They assume the growth rate as imposed in subsequent 

two-year forecasts, as analysts do not explicitly provide five-year long-term 

growth data for Korea. The yield on a three-year Treasury bond in Korea is 

used as the risk-free rate.  

 

Panel C. Estimates of ICOE following Easton (2004): ICOE_EST 

Formula and 

assumptions 2
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where 012   itit epseps . 

 

 Easton (2004) suggests the modified price-earnings growth 

(MPEG) model, which is a special case of the OJ model. This model 

assumes that the next period’s expected abnormal growth in earnings 

provides an unbiased estimate of all subsequent periods’ abnormal growth 

in earnings ( 01 ). It also requires positive changes in forecast earnings 

to yield a numerical solution. Except for the abnormal growth rate being 

zero, there is no difference between the OJ model and the MPEG model in 

the analysis.  

 

Panel D. Estimates of ICOE following Claus and Thomas (2001): ICOE_CT 

Formula and 

assumptions 
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 iitit ltgepseps  for 2 , 

iltg  is the expected earnings growth over the next five years, g  is a 

constant risk-free rate that is an expected inflation rate %)3( fr , and fr  

is a risk-free rate . 

 This model assumes that growth in residual income beyond the 

forecast horizon is equal to the risk-free rate minus 3%. The current stock price 

equals the current book value of equity plus the present value of future 

expected residual income series, which is forecast accounting earnings less a 

charge for the cost of equity capital. Claus and Thomas (2001) use actual book 

values and analysts’ earnings forecasts up to five years and assume earnings 

after year t+5 to grow at the inflation rate. The real inflation rate is used in the 

calculation when the forecasted earnings data is not available up to five years. 
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Panel E. Estimates of ICOE following Gebahrdt, Lee, and Swaminathan (2001): ICOE_GLS 

Formula and 

assumptions 
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 Gebhardt et al. (2001) use a two-stage approach to infer the costs 

of equity capital. First, they explicitly use the mean one- and two-year-ahead 

earnings forecasts and the long-term growth rate to compute a three-year-

ahead earnings forecast. These earnings forecasts, combined with the 

dividend payout ratio, generate forecasts of future book values and returns 

on earnings (ROEs) using clean surplus accounting. Second, they forecast 

earnings beyond year three by mean reverting the 3tROE to the median 

industry ROE by the period t+T. The industry ROE is a moving median of 

past ROEs from all firms in the same industry. Beyond the forecast horizon 

(T=12), they assume that the final term 1112 )( bpsrROE   remains 

constant in perpetuity. They group all stocks into 48 industry classifications 

and compute the target industry ROE, which is a moving median of past 

ROEs from all firms in the same industry. They exclude loss firms on the 

basis that the population of profitable firms better reflects long-term industry 

equilibrium rate of returns. Following Hwang et al. (2008), I use the growth 

rate between 1eps  and 2eps  as a long-term growth rate to compute a three-

year-ahead earnings forecast, and group all stocks by the two-digit Korean 

Standard Industrial Classification (KSIC) to compute the target industry 

ROE in this study. I exclude industries that have fewer than five firm-year 

observations. 
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Table 1 

Descriptive Statistics 

Panel A. Descriptive Statistics of Variables in Liquidity Equation 

Variables N Mean Std. Q1 Median Q3 

LNVOLUME 7,470 11.636 1.833 10.493 11.743 12.880 

RETVOL 7,470 0.038 0.013 0.028 0.037 0.046 

LOT_EWI 7,470 0.008 0.005 0.005 0.007 0.010 

LOT_VWI 7,470 0.008 0.005 0.005 0.007 0.010 

ZEROFREQ 7,470 0.078 0.042 0.048 0.069 0.097 

FD 7,470 2.958 3.883 0.000 2.000 4.000 

SIZE 7,470 25.243 1.271 24.347 25.006 25.888 

LEV 7,470 1.044 1.180 0.349 0.728 1.321 

ROA 7,470 -0.138 15.362 -1.560 3.160 7.460 

LNAF 7,470 1.103 1.668 0.000 0.000 1.946 

FOREIGN 7,470 0.061 0.110 0.000 0.007 0.067 

LAROWN 7,470 0.400 0.168 0.277 0.389 0.515 

BIG4 7,470 0.532 0.499 0.000 1.000 1.000 

MtoB 7,470 1.387 1.471 0.540 0.923 1.631 

KSE 7,470 0.404 0.491 0.000 0.000 1.000 

HORIZON 7,470 7.852 1.012 7.280 7.907 8.611 

CAPINT 7,470 0.287 0.190 0.139 0.266 0.408 

SGROWTH 7,470 0.144 0.917 -0.051 0.075 0.219 

OPMAR 7,470 0.208 0.202 0.104 0.164 0.277 

OPCYCLE 7,470 0.399 0.595 0.229 0.331 0.481 

 

Panel B. Descriptive Statistics of Variables in E/P Ratio Equation 

Variables N Mean Std. Q1 Median Q3 

EP 5,398 0.127 0.143 0.050 0.093 0.159 

FD 5,398 3.045 3.881 0.000 2.000 4.000 

LNVOLUME 5,398 11.348 1.779 10.230 11.479 12.547 

SIZE 5,398 24.746 1.424 23.761 24.525 25.456 

LEV 5,398 0.885 0.823 0.327 0.668 1.181 

ROA 5,398 6.558 5.294 2.620 5.335 9.260 

LNAF 5,398 1.332 1.775 0.000 0.000 2.565 

FOREIGN 5,398 0.072 0.119 0.000 0.010 0.094 

LAROWN 5,398 0.425 0.160 0.310 0.415 0.535 

BIG4 5,398 0.564 0.496 0.000 1.000 1.000 

MtoB 5,398 1.239 1.229 0.527 0.872 1.488 

KSE 5,398 0.452 0.498 0.000 0.000 1.000 

HORIZON 5,398 7.856 1.066 7.268 7.977 8.649 

CAPINT 5,398 0.296 0.185 0.159 0.276 0.413 

SGROWTH 5,398 0.185 1.018 -0.002 0.097 0.235 

OPMAR 5,398 0.239 0.176 0.123 0.182 0.303 

OPCYCLE 5,398 0.370 0.271 0.218 0.317 0.454 
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Panel C. Descriptive Statistics of Variables in Implied Costs of Equity Equation 

Variables N Mean Std. Q1 Median Q3 

ICOE_AVG 1,116 0.102 0.048 0.066 0.096 0.130 

ICOE_GM 1,116 0.128 0.065 0.078 0.118 0.167 

ICOE_EST 1,116 0.125 0.064 0.076 0.116 0.163 

ICOE_CT 1,116 0.062 0.039 0.034 0.059 0.084 

ICOE_GLS 1,116 0.091 0.043 0.063 0.086 0.119 

FD 1,116 4.957 4.465 2.000 4.000 6.000 

SIZE 1,116 26.423 1.433 25.278 26.150 27.399 

LEV 1,116 0.860 0.741 0.315 0.646 1.143 

ROA 1,116 8.147 6.674 4.050 7.230 11.925 

BETA 1,116 0.973 0.373 0.710 0.958 1.222 

LNAF 1,116 3.947 1.157 3.135 4.060 4.890 

FOREIGN 1,116 0.157 0.142 0.041 0.117 0.239 

LAROWN 1,116 0.380 0.142 0.282 0.372 0.472 

BIG4 1,116 0.736 0.441 0.000 1.000 1.000 

MtoB 1,116 1.784 1.457 0.841 1.363 2.133 

KSE 1,116 0.565 0.496 0.000 1.000 1.000 

DISPERSION 1,116 0.019 0.022 0.006 0.013 0.024 

BIAS 1,116 -0.037 0.107 -0.063 -0.021 0.005 

ICOE_AVGIND 1,116 0.101 0.027 0.083 0.100 0.118 

HORIZON 1,116 7.890 1.019 7.158 7.858 8.753 

CAPINT 1,116 0.296 0.179 0.155 0.273 0.413 

SGROWTH 1,116 0.230 1.345 0.018 0.116 0.265 

OPMAR 1,116 0.280 0.195 0.137 0.221 0.362 

OPCYCLE 1,116 0.324 0.230 0.196 0.280 0.388 

Notes: This table presents the summary statistics for the 7,470 (5,398, and 1,116) firm-year observations over 

the period 2003-2008. The variables are defined as follows. LNVOLUME is the natural log of the average of 

daily trading volume during calendar year t; RETVOL is the standard deviation of daily stock return during 

calendar year t; LOT_EWI is a measure of the proportional round-trip transaction costs for the competitive, 

marginal investor using equally-weighted market returns from Lesmond et al. (1999); LOT_VWI is a measure 

of the proportional round-trip transaction costs for the competitive, marginal investor using value-weighted 

market returns from Lesmond et al. (1999); ZEROFREQ is the frequency of zero stock returns during calendar 

year t; EP is the earnings to price ratio; ICOE_GM is estimated risk premium, which is implied costs of equity 

capital (ICOE) implemented by Gode and Mohanram (2003) following the Ohlson and Juettner-Nauroth 

(2005, OJ) model, minus the risk free rate; ICOE_EST is estimated risk premium, which is ICOE implemented 

by Easton (2004) following the OJ model minus the risk free rate under the assumption that the abnormal 

growth rate is zero; ICOE_CT is estimated risk premium, which is ICOE implemented by Claus and Thomas 

(2001) using the residual income valuation (RIV) model minus the risk free rate; ICOE_GLS is estimated risk 

premium, which is ICOE implemented by Gebhardt et al. (2001) using the industry ROE medians based on 

the RIV model minus the risk free rate; ICOE_AVG is average estimated risk premium using the four ICOE 

models and the risk free rate; ICOE_AVGIND is average of industry estimated risk premium; FD is the number 

of fair disclosures issued during calendar year t; SIZE is the natural log of market capitalization at the end of 

the year; LEV is the sum of the long-term debt and the short-term debt scaled by total assets; ROA is return 

on assets, measured by net income scaled by total assets; LNAF is the natural log of the number of analyst 

forecasts plus one; FOREIGN is the shareholding of foreign investors in the previous year; LAROWN is the 
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size of the largest shareholding in the previous year; BIG4 is an indicator variable that equals one if a firm is 

audited by Big 4 auditor, and zero otherwise; MtoB is market-to-book ratio, the ratio of the market value of 

equity to the book value of equity; KSE is an indicator variable that equals one if a firm is listed on the KOSPI 

market, and zero otherwise; HORIZON is the natural log of the number of days passed since a firm’s 

establishment; CAPINT is capital intensity defined as the ratio of property, plant, and equipment to total assets; 

SGROWTH is one-year sales growth defined as sales minus lagged sales divided by lagged sales; OPMAR is 

operating margin defined as sales minus cost of goods sold, scaled by sales; OPCYCLE is the length of 

operating cycle, defined as average receivables divided by sales plus average inventory divided by cost of 

goods sold; BETA is the market beta estimated for each stock at the end of June of each year, using the stock’s 

previous 60 monthly returns (12-month minimum); DISPERSION is the standard deviation of one-year-ahead 

analyst earnings forecasts scaled by the stock price; BIAS is the signed forecast error calculated by the 

difference between actual earnings per share and the forecast consensus for year t earnings, which is deflated 

by the stock price at year t-1; The extreme values above and below 1 % of each variables are excluded. 
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Table 2 

Correlation Matrix 

Panel A. Correlation Matrix for the Liquidity Equation 

 
LN 

VOLUME 
RETVOL LOT_EWI LOT_VWI 

ZERO 

FREQ 
FD SIZE LEV ROA LNAF 

RETVOL 0.538          

LOT_EWI 0.053 0.224         

LOT_VWI 0.053 0.223 0.999        

ZEROFREQ -0.306 -0.364 0.765 0.767       

FD 0.221 0.046 -0.074 -0.076 -0.112      

SIZE -0.067 -0.364 -0.309 -0.302 -0.076 -0.013     

LEV 0.14 0.183 0.096 0.096 -0.036 -0.036 0.129    

ROA -0.28 -0.417 -0.228 -0.227 0.027 0.028 0.254 -0.249   

LNAF 0.098 -0.258 -0.361 -0.358 -0.217 0.281 0.568 -0.069 0.268  

FOREIGN -0.069 -0.225 -0.189 -0.188 -0.05 0.086 0.415 -0.073 0.181 0.464 

LAROWN -0.459 -0.261 -0.024 -0.025 0.152 -0.131 0.091 -0.079 0.294 -0.082 

BIG4 -0.034 -0.16 -0.112 -0.11 -0.021 0.048 0.305 0.033 0.126 0.233 

MtoB 0.289 0.271 -0.056 -0.059 -0.215 0.176 -0.102 0.215 -0.2 0.142 

KSE -0.125 -0.325 -0.096 -0.089 0.095 -0.201 0.582 0.082 0.144 0.186 

HORIZON -0.124 -0.167 0.027 0.032 0.119 -0.314 0.427 0.132 0.000 -0.017 

CAPINT -0.198 -0.173 -0.013 -0.012 0.083 -0.161 0.214 0.118 0.096 0.063 

SGROWTH 0.011 0.006 -0.012 -0.013 -0.017 0.069 0.021 0.008 0.078 0.033 

OPMAR -0.075 -0.147 -0.129 -0.128 -0.036 0.111 0.014 -0.203 0.324 0.198 

OPCYCLE 0.055 0.056 0.029 0.028 -0.005 0.022 -0.08 0.033 -0.083 -0.065 
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 FOREIGN LAROWN BIG4 MtoB KSE HORIZON CAPINT SGROWTH OPMAR 

LAROWN -0.006         

BIG4 0.188 0.064        

MtoB 0.078 -0.173 -0.000       

KSE 0.209 0.067 0.192 -0.159      

HORIZON 0.088 0.016 0.063 -0.148 0.571     

CAPINT 0.022 0.166 0.062 -0.146 0.224 0.192    

SGROWTH 0.013 -0.002 0.018 0.037 0.009 -0.103 0.001   

OPMAR 0.154 0.049 0.052 0.069 -0.025 -0.089 -0.053 0.027  

OPCYCLE -0.05 -0.044 -0.02 0.025 -0.052 -0.028 -0.065 -0.045 0.181 
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Panel B. Correlation Matrix for the Costs of Equity Capital (E/P Raito) Equation 

 EP FD LNVOLUME SIZE LEV ROA LNAF FOREIGN 

FD -0.07        

LNVOLUME -0.216 0.257       

SIZE -0.206 0.158 0.197      

LEV 0.062 -0.022 0.137 0.015     

ROA 0.377 0.21 0.009 0.195 -0.265    

LNAF -0.113 0.305 0.206 0.697 -0.031 0.255   

FOREIGN -0.063 0.092 -0.031 0.516 -0.052 0.189 0.475  

LAROWN 0.087 -0.142 -0.397 -0.086 -0.092 0.023 -0.193 -0.078 

BIG4 0.007 0.05 0.006 0.283 0.033 0.008 0.216 0.192 

MtoB -0.309 0.231 0.287 0.419 0.092 0.255 0.287 0.182 

KSE 0.088 -0.2 -0.091 0.409 0.129 -0.135 0.18 0.223 

HORIZON 0.08 -0.314 -0.15 0.227 0.178 -0.257 -0.022 0.091 

CAPINT 0.02 -0.137 -0.163 0.039 0.105 -0.159 0.038 0.004 

SGROWTH 0.026 0.079 0.036 0.016 0.038 0.084 0.018 0.001 

OPMAR -0.092 0.131 0.005 0.118 -0.227 0.269 0.171 0.148 

OPCYCLE -0.099 0.011 0.045 -0.13 -0.105 -0.055 -0.109 -0.073 
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 LAROWN BIG4 MtoB KSE HORIZON CAPINT SGROWTH OPMAR 

BIG4 0.007        

MtoB -0.123 0.036       

KSE -0.018 0.197 -0.12      

HORIZON -0.006 0.08 -0.176 0.551     

CAPINT 0.128 0.035 -0.106 0.181 0.167    

SGROWTH -0.022 0.014 0.057 0.001 -0.139 -0.006   

OPMAR -0.053 0.014 0.2 -0.067 -0.123 -0.04 -0.003  

OPCYCLE -0.052 -0.07 -0.001 -0.086 -0.049 -0.134 -0.067 0.41 
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Panel C. Correlation Matrix for Implied Costs of Equity Equation 

 ICOE_AVG ICOE_GM ICOE_EST ICOE_CT ICOE_GLS FD SIZE LEV ROA BETA LNAF FOREIGN 

ICOE_GM 0.954            

ICOE_EST 0.969 0.998           

ICOE_CT 0.776 0.59 0.632          

ICOE_GLS 0.852 0.698 0.729 0.712         

FD 0.051 0.047 0.047 0.037 0.052        

SIZE -0.261 -0.228 -0.234 -0.254 -0.235 -0.028       

LEV 0.194 0.23 0.225 0.075 0.109 0.042 0.445      

ROA -0.092 -0.161 -0.148 0.165 -0.092 0.114 -0.296 -0.393     

BETA 0.148 0.189 0.179 -0.012 0.115 0.197 -0.035 0.227 -0.048    

LNAF -0.244 -0.223 -0.228 -0.187 -0.236 0.206 0.476 0.05 0.018 0.041   

FOREIGN -0.3 -0.299 -0.299 -0.176 -0.274 0.019 0.343 -0.118 0.183 -0.193 0.365  

LAROWN -0.01 -0.031 -0.027 0.044 0.004 -0.054 -0.057 -0.091 0.091 -0.186 -0.188 -0.09 

BIG4 -0.111 -0.081 -0.087 -0.121 -0.129 0.025 0.372 0.156 -0.211 -0.009 0.221 0.132 

MtoB -0.254 -0.156 -0.181 -0.282 -0.371 0.233 -0.115 0.027 0.263 0.199 0.123 0.162 

KSE -0.148 -0.16 -0.157 -0.086 -0.105 -0.181 0.67 0.239 -0.26 -0.252 0.243 0.239 

DISPERSION 0.287 0.221 0.238 0.299 0.316 -0.077 0.065 0.221 -0.153 0.062 -0.034 -0.118 

BIAS -0.248 -0.256 -0.257 -0.169 -0.175 -0.056 0.16 -0.075 0.09 -0.109 0.07 0.162 

ICOE_AVGIND 0.563 0.459 0.483 0.523 0.617 0.17 -0.157 0.066 0.071 0.22 -0.023 -0.139 

HORIZON -0.13 -0.13 -0.13 -0.121 -0.078 -0.199 0.568 0.245 -0.306 -0.131 0.194 0.17 

CAPINT 0.082 0.004 0.003 -0.057 0.039 -0.109 0.193 0.099 -0.17 -0.126 0.086 -0.001 

SGROWTH 0.005 -0.005 -0.004 0.018 0.02 0.143 -0.015 0.012 0.108 0.037 -0.006 -0.013 

OPMAR -0.207 -0.21 -0.21 -0.109 -0.19 0.06 -0.152 -0.246 0.267 -0.181 0.111 0.184 

OPCYCLE 0.038 0.061 0.057 -0.046 0.034 -0.038 -0.205 -0.085 -0.011 0.04 -0.09 -0.037 
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LAROW

N 
BIG4 MtoB KSE 

DISPER 

SION 
BIAS 

ICOE 

_AVGIND 

HORIZO

N 
CAPINT 

SGORWT

H 
OPMAR 

BIG4 -0.096           

MtoB -0.03 -0.012          

KSE 0.049 0.337 -0.229         

DISPERSIO

N 
0.012 -0.008 -0.207 0.114        

BIAS 0.032 0.026 -0.029 0.154 -0.082       

ICOE_AVGIN

D 
-0.101 -0.153 -0.192 -0.139 0.191 -0.074      

HORIZON -0.105 0.21 -0.262 0.588 0.113 0.141 -0.147     

CAPINT 0.112 0.058 -0.141 0.234 0.123 0.026 -0.023 0.156    

SGROWTH -0.007 -0.004 0.085 -0.015 -0.027 -0.007 0.017 -0.152 0.033   

OPMAR 0.011 -0.002 0.183 -0.1 -0.201 0.092 -0.2 -0.119 -0.008 0.04  

OPCYCLE -0.146 -0.111 0.052 -0.159 -0.06 -0.044 0.037 -0.075 -0.123 -0.053 0.309 

Notes: This table reports the Pearson correlations for the variables used in the main regression and the IV regression. The bold figures indicate that the 

significance level is below 10% (two-tailed). See Table 1 for a description of the variables. 
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Table 3 

The Impact of Disclosure on Market Liquidity 
 (1) (2) (3) (4) (5) 
VARIABLES LNVOLUME RETVOL LOT_EWI LOT_VWI ZEROFREQ 
CONSTANT 8.304*** 9.142*** -2.533*** -2.519*** -9.363*** 
 (7.27) (17.47) (-12.74) (-12.60) (-4.66) 
FD 0.061*** 0.014*** 0.005*** 0.005*** 0.076*** 
 (9.46) (3.77) (3.09) (2.93) (4.93) 
SIZE 0.071 -0.167*** 0.071*** 0.071*** 0.154* 
 (1.52) (-7.73) (8.83) (8.76) (1.86) 
LEV 0.087*** 0.092*** -0.029*** -0.029*** 0.051 
 (3.13) (6.14) (-4.46) (-4.38) (0.88) 
ROA -0.019*** -0.019*** 0.004*** 0.004*** -0.001 
 (-11.57) (-17.11) (7.50) (7.41) (-0.37) 
LNAF 0.109*** -0.062*** 0.061*** 0.061*** 0.525*** 
 (4.55) (-5.43) (13.81) (13.73) (10.85) 
FOREIGN -2.000*** -0.752*** -0.090 -0.081 -2.448*** 
 (-5.56) (-4.90) (-1.54) (-1.40) (-3.81) 
LAROWN -4.017*** -1.087*** 0.018 0.020 -2.304*** 
 (-19.34) (-10.21) (0.43) (0.46) (-5.48) 
BIG4 -0.001 -0.059* 0.005 0.004 -0.006 
 (-0.02) (-1.90) (0.36) (0.29) (-0.05) 
MtoB 0.131*** 0.155*** 0.013*** 0.013*** 0.325*** 
 (6.39) (11.02) (2.69) (2.73) (7.28) 
KSE -0.197* -0.331*** -0.049** -0.056*** -0.902*** 
 (-1.91) (-7.70) (-2.55) (-2.88) (-4.96) 
YEAR Included Included Included Included Included 
      
INDUSTRY Included Included Included Included Included 
      
Observations 7,470 7,470 7,470 7,470 7,470 
Adjusted R-squared 0.3300 0.4023 0.2135 0.2103 0.1725 

Notes: This table reports the results of regression of liquidity variables on explanatory variables. For consistency of sign direction, LOT_EWI, LOT_VWI, and 

ZEROFREQ are multiplied by minus one. The year and industry dummies are included but not reported for brevity. I adjust t-statistics by using standard 

errors clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 

for a description of the other variables. 
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Table 4 

The Impact of Disclosure on the Cost of Equity Capital (E/P Ratio) 

VARIABLES (1) (2) 

CONSTANT 0.514*** 0.530*** 

 (6.77) (7.70) 

FD -0.002*** -0.002*** 

 (-5.70) (-4.88) 

LNVOLUME  -0.006*** 

  (-4.63) 

SIZE -0.021*** -0.019*** 

 (-7.12) (-6.24) 

LEV 0.028*** 0.030*** 

 (8.84) (9.34) 

ROA 0.015*** 0.015*** 

 (23.83) (23.38) 

FOREIGN -0.033* -0.048** 

 (-1.70) (-2.40) 

LAROWN 0.014 -0.008 

 (1.04) (-0.65) 

LNAF -0.001 -0.001 

 (-0.69) (-0.55) 

MtoB -0.029*** -0.029*** 

 (-12.39) (-12.17) 

BIG4 0.011*** 0.010*** 

 (3.12) (3.10) 

KSE 0.045*** 0.042*** 

 (10.15) (9.60) 

YEAR Included Included 

   

INDUSTRY Included Included 

   

Observations 5,398 5,398 

Adjusted R-squared 0.4418 0.4457 

Notes: This table reports the results of regression of the E/P ratio on disclosure frequency. The year and 

industry dummies are included but not reported for brevity. I adjust t-statistics by using standard errors 

clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent 

level (tow-tailed), respectively. See Table 1 for a description of the variables. 
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Table 5 

The Impact of Disclosure on the Implied Cost of Equity Capital 

 (1) (2) (3) (4) (5) 

VARIABLES ICOE_AVG ICOE_GM ICOE_EST ICOE_CT ICOE_GLS 

CONSTANT 0.268*** 0.349*** 0.350*** 0.194*** 0.178*** 

 (6.64) (5.62) (5.83) (6.17) (5.63) 

FD 0.000 0.000 0.000 -0.000 0.000 

 (0.49) (0.50) (0.55) (-0.20) (0.70) 

LNVOLUME 0.001 0.002 0.002 0.001 -0.001 

 (0.48) (0.97) (0.86) (0.58) (-1.40) 

SIZE -0.010*** -0.013*** -0.013*** -0.007*** -0.005*** 

 (-6.26) (-5.63) (-5.83) (-5.67) (-3.62) 

LEV 0.015*** 0.021*** 0.021*** 0.013*** 0.006*** 

 (5.83) (5.35) (5.50) (6.58) (3.24) 

ROA -0.000 -0.001*** -0.001*** 0.002*** -0.000 

 (-0.79) (-3.59) (-3.02) (7.95) (-1.00) 

BETA 0.000 0.002 0.002 -0.006** 0.005 

 (0.12) (0.30) (0.25) (-2.11) (1.48) 

LNAF -0.003** -0.003 -0.003 -0.002** -0.005*** 

 (-2.37) (-1.46) (-1.62) (-2.28) (-4.08) 

FOREIGN -0.007 -0.010 -0.009 0.000 -0.011 

 (-0.77) (-0.72) (-0.63) (0.04) (-1.36) 

LAROWN 0.010 0.014 0.014 0.009 0.004 

 (1.11) (0.99) (1.01) (1.26) (0.46) 

BIG4 0.004 0.006 0.006 0.003 0.001 

 (1.42) (1.41) (1.41) (1.31) (0.59) 

MtoB -0.006*** -0.004*** -0.005*** -0.008*** -0.007*** 

 (-5.12) (-2.62) (-3.35) (-7.84) (-5.91) 

KSE 0.002 0.001 0.001 0.006** -0.000 

 (0.52) (0.14) (0.21) (2.10) (-0.10) 

DISPERSION 0.258*** 0.238 0.266* 0.279*** 0.250*** 

 (2.82) (1.62) (1.93) (5.06) (4.01) 

BIAS -0.057*** -0.076*** -0.076*** -0.040*** -0.037*** 

 (-4.01) (-3.41) (-3.55) (-3.81) (-3.51) 

ICOE_AVGIND 0.728*** 0.965*** 0.952*** 0.403*** 0.593*** 

 (11.43) (10.49) (10.63) (7.60) (9.96) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Observations 1,116 1,116 1,116 1,116 1,116 

Adjusted R-squared 0.4902 0.3796 0.4030 0.5074 0.5613 

Notes: This table reports the results of regression of implied costs of equity capital on disclosure frequency. 

The year and industry dummies are included but not reported for brevity. I adjust t-statistics by using standard 
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errors clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent 

level (tow-tailed), respectively. See Table 1 for a description of the variables. 
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Table 6 

The Impact of Disclosure on Market Liquidity: IV Regression 

Panel A. First Stage Regression 

VARIABLES FD 

CONSTANT 1.131 

 (0.56) 

SIZE 0.291*** 

 (3.31) 

LEV -0.038 

 (-0.86) 

ROA -0.005 

 (-1.04) 

LNAF 0.545*** 

 (9.19) 

FOREIGN -0.878 

 (-1.34) 

LAROWN -1.936*** 

 (-5.61) 

BIG4 0.154 

 (1.41) 

MtoB 0.278*** 

 (5.87) 

KSE -1.167*** 

 (-7.76) 

CAPINT -2.325*** 

 (-7.39) 

SGROWTH 0.143* 

 (1.78) 

OPMAR 0.757** 

 (1.97) 

OPCYCLE 0.091** 

 (2.20) 

HORIZON -0.740*** 

 (-9.21) 

YEAR Included 

  

INDUSTRY Included 

  

Observations 6,893 

Adjusted R-squared 0.2732 
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Panel B. Second Stage Regressions 

 (1) (2) (3) (4) (5) 

VARIABLES LNVOLUME RETVOL LOT_EWI LOT_VWI ZEROFREQ 

CONSTANT 10.899*** 8.647*** -2.584*** -2.602*** -10.947*** 

 (9.08) (16.43) (-11.15) (-11.16) (-4.92) 

FD 0.259*** 0.063*** 0.056*** 0.056*** 0.516*** 

 (5.93) (3.01) (5.71) (5.69) (5.38) 

SIZE 0.048 -0.158*** 0.063*** 0.063*** 0.124 

 (0.96) (-7.32) (6.74) (6.69) (1.37) 

LEV 0.112*** 0.106*** -0.020*** -0.020*** 0.130** 

 (3.79) (6.71) (-2.79) (-2.73) (2.05) 

ROA -0.018*** -0.018*** 0.004*** 0.004*** 0.000 

 (-9.10) (-15.85) (6.42) (6.33) (0.09) 

LNAF -0.025 -0.099*** 0.027*** 0.026*** 0.207** 

 (-0.69) (-5.68) (3.33) (3.25) (2.51) 

FOREIGN -1.818*** -0.638*** -0.058 -0.050 -1.886** 

 (-4.79) (-3.80) (-0.83) (-0.71) (-2.56) 

LAROWN -3.471*** -0.966*** 0.107** 0.110** -1.397*** 

 (-14.41) (-8.45) (1.97) (2.01) (-2.79) 

BIG4 -0.051 -0.078** -0.013 -0.014 -0.161 

 (-0.76) (-2.35) (-0.86) (-0.92) (-1.13) 

MtoB 0.090*** 0.145*** -0.008 -0.008 0.167*** 

 (3.30) (8.63) (-1.21) (-1.21) (2.86) 

KSE 0.156 -0.248*** 0.058** 0.052* -0.081 

 (1.17) (-4.21) (2.08) (1.86) (-0.31) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Observations 6,893 6,893 6,893 6,893 6,893 

Clusters 1,535 1,535 1,535 1,535 1,535 

Adjusted R-squared 0.1917 0.3791 0.0699 0.0648 0.0310 

 

Panel C. Tests for Validity of Instruments (LNVOLUME Equation) 

Partial R-squared (%) of first stage regression R-sq = 4.77  

Partial F-statistic of first stage regression F(5, 1534) = 34.86 (p=0.0000) 

Endogeneity test Chi-sq(1) = 21.303 (p=0.0000) 

Underidentification test  

(Kleibergen-Paap rk LM statistic)  

Chi-sq(5) = 140.32 (p=0.0000) 

Overidentification test (Hansen J statistic ) Chi-sq(4) = 7.56 (p=0.11) 

Weak identification test  

(Kleibergen-Paap rk Wald F statistic) 

F = 34.858  

Notes: This table reports the results of instrumental variable approach for the relation between liquidity 

variables and disclosure frequency. Panel A shows the first stage regression results for disclosure frequency. 
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Excluded instruments are CAPINT, SGROWTH, OPMAR, OPCYCLE and HORIZON. Panel B reports the 

second stage regression of liquidity variables on disclosure frequency and test statistics for validity of 

instruments. The year and industry dummies are included but not reported for brevity. I adjust t-statistics by 

using standard errors clustered by firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 

10 percent level (tow-tailed), respectively. Panel C reports the test statistics for validity of instruments when 

LNVOLUME is used as a dependent variable. Rejection rate of the weak identification test statistic is 

compared to Stock-Yogo weak ID test critical values (F statistic of 34.858 is larger than maximal IV relative 

bias 5% (= 18.37), which indicates that the chosen instrument are not weak). See Table 1 for a description of 

the variables.  
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Table 7 

The Impact of Disclosure on the Cost of Equity Capital (E/P Ratio): IV Regression 

Panel A. IV Regression 

 (1) First Stage (2) Second Stage (3) Conditional 

Approach VARIABLES 

CONSTANT -6.584*** 0.158* 0.244*** 

 (-3.01) (1.95) (4.20) 

FD  -0.020*** -0.024*** 

  (-5.53) (-8.95) 

LNVOLUME 0.236*** -0.002 0.001 

 (6.41) (-0.97) (0.53) 

SIZE 0.470*** -0.002 -0.006*** 

 (4.79) (-0.66) (-2.67) 

LEV 0.102 0.034*** 0.035*** 

 (1.14) (8.44) (15.71) 

ROA 0.032** 0.016*** 0.017*** 

 (2.20) (20.16) (40.35) 

LNAF 0.370*** 0.003 0.006*** 

 (5.84) (1.29) (3.33) 

FOREIGN -1.314* -0.071*** -0.070*** 

 (-1.85) (-2.70) (-3.89) 

LAROWN -1.051** -0.019 -0.031** 

 (-2.43) (-1.15) (-2.56) 

BIG4 0.190 0.015*** 0.016*** 

 (1.54) (3.43) (4.46) 

MtoB 0.150** -0.028*** -0.027*** 

 (2.19) (-9.67) (-13.63) 

KSE -1.322*** 0.002 -0.002 

 (-7.70) (0.29) (-0.30) 

CAPINT -1.722***   

 (-4.29)   

SGROWTH 0.112   

 (1.51)   

OPMAR 0.947*   

 (1.79)   

OPCYCLE 0.009   

 (0.03)   

HORIZON -0.660***   

 (-7.37)   

YEAR Included Included Included 

    

INDUSTRY Included Included Included 

    

Observations 5,398 5,398 5,398 

Adjusted R-squared 0.2949 0.2534 0.1544 
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Panel B. Tests for Validity of Instruments 

Partial R-squared (%) of first stage regression R-sq =3.63  

Partial F-statistic of first stage regression F(5, 1375) = 17.89 (p=0.0000) 

Endogeneity test Chi-sq(1) = 44.057 (p=0.0000) 

Underidentification test  

(Kleibergen-Paap rk LM statistic)  

Chi-sq(5) = 84.620 (p=0.0000) 

Overidentification test (Hansen J statistic ) Chi-sq(4) = 4.283 (p=0.3691) 

Weak identification test  

(Kleibergen-Paap rk Wald F statistic) 

F = 17.893  

Notes: This table reports the results of instrumental variable approach for the relation between the cost of 

equity capital (E/P ratio) and disclosure frequency. Column (1) of Panel A shows the first stage regression 

results. Excluded instruments are CAPINT, SGROWTH, OPMAR, OPCYCLE and HORIZON. Column (2) of 

Panel A reports the second stage regression of E/P ratio on disclosure frequency. Column (3) of Panel A 

shows the regression results for the conditional approach, which is introduced in Moreira and Poi (2003). The 

year and industry dummies are included but not reported for brevity. I adjust t-statistics by using standard 

errors clustered by firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent 

level (tow-tailed), respectively. Panel B reports the test statistics for validity of instruments. Rejection rate of 

the weak identification test statistic is compared to Stock-Yogo weak ID test critical values (F statistic of 

17.893 lies between maximal IV relative bias 5% (= 18.37) and 10% (=10.83)). See Table 1 for a description 

of the variables. 
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Table 8 

The Impact of Disclosure on the Implied Costs of Equity Capital: IV Regression 

Panel A. IV Regression 

 (1) 

First Stage 

(2) (3) 

VARIABLES Second Stage Conditional 

Approach 

CONSTANT -8.913 0.306*** 0.303*** 

 (-1.47) (8.22) (7.78) 

FD  0.001 -0.000 

  (0.97) (-0.13) 

LNVOLUME 0.543*** 0.001 0.001 

 (2.98) (0.39) (0.71) 

SIZE 0.140 -0.011*** -0.011*** 

 (0.53) (-7.69) (-7.62) 

LEV 0.261 0.017*** 0.017*** 

 (0.71) (6.67) (8.61) 

ROA 0.008 -0.000 -0.000 

 (0.23) (-0.57) (-0.69) 

BETA 0.336 0.002 0.002 

 (0.68) (0.40) (0.58) 

LNAF 0.575*** -0.004** -0.003* 

 (3.00) (-2.41) (-1.76) 

FOREIGN -0.740 -0.004 -0.004 

 (-0.51) (-0.43) (-0.42) 

LAROWN 2.078 0.011 0.013 

 (1.57) (1.16) (1.43) 

BIG4 0.564 0.003 0.004 

 (1.56) (1.01) (1.37) 

MtoB 0.418*** -0.008*** -0.007*** 

 (2.65) (-5.93) (-5.44) 

KSE -1.583*** 0.004 0.003 

 (-2.59) (1.20) (0.60) 

DISPERSION -14.696*** 0.243*** 0.230*** 

 (-3.03) (2.69) (3.94) 

BIAS -0.334 -0.058*** -0.058*** 

 (-0.29) (-4.06) (-5.70) 

ICOE_AVGIND 8.429 0.699*** 0.708*** 

 (0.88) (10.66) (11.48) 

CAPINT -1.876*   

 (-1.65)   

SGROWTH 0.316***   

 (5.05)   

OPMAR 1.432   

 (1.15)   

OPCYCLE -1.130*   



153 

 (-1.71)   

HORIZON -0.171   

 (-0.75)   

YEAR Included Included Included 

    

INDUSTRY Included Included Included 

    

Observations 1,116 1,116 1,116 

Adjusted R-squared 0.2342 0.5010 0.5019 

    

Panel B. Tests for Validity of Instruments 

Partial R-squared (%) of first stage regression R-sq = 2.49  

Partial F-statistic of first stage regression F(5, 1375) = 7.72 (p=0.0000) 

Endogeneity test Chi-sq(1) = 0.591 (p=0.4421) 

Underidentification test  

(Kleibergen-Paap rk Wald statistic)  

Chi-sq(5) = 39.63 (p=0.0000) 

Overidentification test (Hansen J statistic ) Chi-sq(4) = 1.411 (p=0.8423) 

Weak identification test  

(Kleibergen-Paap rk Wald F statistic) 

F = 7.722  

Notes: This table reports the results of instrumental variable approach for the relation between the implied 

costs of equity capital and disclosure frequency. Column (1) of Panel A shows the first stage regression results. 

Excluded instruments are CAPINT, SGROWTH, OPMAR, OPCYCLE and HORIZON. Column (2) of Panel A 

reports the results of the second stage regression of ICOE_AVG on disclosure frequency. Column (3) of Panel 

A shows the regression results for the conditional approach, which is introduced in Moreira and Poi (2003). 

The year and industry dummies are included but not reported for brevity. I adjust t-statistics by using standard 

errors clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent 

level (tow-tailed), respectively. Panel B reports the test statistics for validity of instruments. Rejection rate of 

the weak identification test statistic is compared to Stock-Yogo weak ID test critical values (F statistic of 

7.722 lies between maximal IV relative bias 10% (= 10.83) and 20% (=6.77), which indicates that the chosen 

instruments are weak). See Table 1 for a description of the variables. 
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Table 9 

The Impact of Information Environment on the Relation between Disclosure  

and the Cost of Equity Capital (E/P Ratio) 

Panel A. Small vs. Large (Firm Size and Analyst Following) 

 (1) (2) (3) (4) 

VARIABLES Small Size Large Size Small Analyst 

Following 

Large Analyst 

Following 

CONSTANT 0.832*** 0.299*** 0.701*** 0.523*** 

 (3.27) (5.07) (5.40) (7.97) 

FD -0.003*** -0.001*** -0.003*** -0.001* 

 (-3.92) (-2.82) (-4.54) (-1.95) 

LNVOLUME -0.007*** -0.004*** -0.005*** -0.006*** 

 (-2.78) (-3.46) (-2.74) (-4.79) 

SIZE -0.030*** -0.010*** -0.027*** -0.017*** 

 (-2.81) (-4.16) (-4.87) (-6.17) 

LEV 0.039*** 0.019*** 0.028*** 0.029*** 

 (8.11) (6.71) (7.15) (6.46) 

ROA 0.020*** 0.010*** 0.020*** 0.010*** 

 (18.03) (17.49) (18.39) (18.07) 

FOREIGN -0.016 -0.056*** 0.008 -0.058*** 

 (-0.34) (-3.85) (0.18) (-3.52) 

LAROWN -0.033 0.006 -0.026 0.003 

 (-1.45) (0.52) (-1.35) (0.20) 

LNAF -0.002 -0.000   

 (-0.76) (-0.25)   

MtoB -0.050*** -0.023*** -0.032*** -0.024*** 

 (-6.50) (-11.70) (-7.97) (-10.02) 

BIG4 0.014*** 0.005 0.007* 0.010** 

 (2.87) (1.26) (1.68) (2.32) 

KSE 0.045*** 0.037*** 0.042*** 0.042*** 

 (6.76) (8.11) (7.18) (7.67) 

YEAR Included Included Included Included 

     

INDUSTRY Included Included Included Included 

     

Observations 2,705 2,693 2,882 2,516 

Adjusted R-squared 0.4778 0.4768 0.5044 0.4146 
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Panel B. Quintile Analysis (Firm Size) 

 (1) (2) (3) (4) (5) 

VARIABLES Group 1 Group 2 Group 3 Group 4 Group 5 

CONSTANT 1.797*** 0.743 1.079*** 1.056*** 0.203*** 

 (3.00) (1.20) (2.84) (4.35) (3.22) 

FD -0.004*** -0.002** -0.002** -0.002*** -0.000 

 (-2.95) (-1.97) (-1.97) (-2.89) (-0.02) 

LNVOLUME -0.005 -0.007*** -0.006*** -0.006*** -0.001 

 (-1.32) (-2.90) (-3.37) (-3.82) (-0.61) 

SIZE -0.073*** -0.027 -0.035** -0.036*** -0.004* 

 (-2.80) (-1.08) (-2.42) (-3.74) (-1.73) 

LEV 0.035*** 0.053*** 0.033*** 0.014*** 0.018*** 

 (5.72) (5.45) (5.52) (3.54) (5.60) 

ROA 0.028*** 0.018*** 0.014*** 0.010*** 0.008*** 

 (13.15) (13.13) (13.26) (11.14) (14.26) 

FOREIGN -0.049 0.073 -0.060** -0.076*** -0.029* 

 (-1.05) (0.81) (-2.27) (-3.55) (-1.77) 

LAROWN -0.018 -0.021 -0.025 0.009 -0.002 

 (-0.49) (-0.71) (-1.19) (0.53) (-0.16) 

LNAF 0.000 0.001 -0.006*** -0.005** -0.004** 

 (0.01) (0.19) (-2.83) (-2.37) (-2.15) 

MtoB -0.043*** -0.067*** -0.048*** -0.026*** -0.019*** 

 (-2.90) (-6.36) (-8.04) (-7.01) (-10.05) 

BIG4 0.011 0.010 0.015*** 0.002 0.001 

 (1.29) (1.32) (2.69) (0.51) (0.18) 

KSE 0.058*** 0.034*** 0.035*** 0.038*** 0.026*** 

 (5.23) (4.24) (5.32) (5.63) (4.62) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Mean Value of 

SIZE 

11.191 12.020 46.193 95.547 1018.371 

(in billion KRW)      

Observations 1,087 1,085 1,064 1,069 1,092 

Adjusted R-squared 0.5236 0.4752 0.5561 0.4865 0.4905 

Notes: This Table reports the results of regressions of E/P ratio on disclosure frequency according to the level 

of information environment. Information environment is proxied by firm size (SIZE) and the number of 

analyst following (LNAF). In Panel A, sample for E/P ratio equation is divided into small vs. large group. 

Firm-year observations in small (large) size group are those below (above) the median value of SIZE. Firm-

year observations in small (large) analyst following group have zero (non-zero) analyst following. In Panel 

B, Group 1 indicates the sample with bottom (smallest) quintile of firm size, and Group 5 indicates the sample 

with top (largest) quintile of firm size. Year dummies, and industry dummies are included in the regressions 

but not reported for brevity. I adjust t-statistics by using standard errors clustered by firm. The symbols ***, 

**, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for 

a description of the variables.  
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Table 10 

The Impact of Information Environment on the Relation between Disclosure  

and the Implied Costs of Equity Capital 

Panel A. Small vs. Large (Firm Size) 

 (1) (2) 

VARIABLES SMALL SIZE LARGE SIZE 

CONSTANT 0.2502** 0.2669*** 

 (2.55) (4.56) 

FD -0.0005 0.0006 

 (-1.06) (1.19) 

LNVOLUME 0.0019 0.0006 

 (0.85) (0.43) 

SIZE -0.0098** -0.0091*** 

 (-2.52) (-4.18) 

LEV 0.0142*** 0.0170*** 

 (3.34) (5.50) 

ROA -0.0003 0.0002 

 (-1.08) (0.42) 

BETA -0.0026 0.0004 

 (-0.41) (0.06) 

LNAF -0.0032 -0.0035 

 (-1.64) (-1.62) 

FOREIGN -0.0191 -0.0006 

 (-1.25) (-0.05) 

LAROWN 0.0081 0.0131 

 (0.67) (0.99) 

BIG4 0.0050 0.0025 

 (1.46) (0.44) 

MtoB -0.0024 -0.0103*** 

 (-1.56) (-6.14) 

KSE 0.0030 0.0028 

 (0.68) (0.59) 

DISPERSION 0.2958* 0.2169** 

 (1.82) (2.26) 

BIAS -0.0470* -0.0636*** 

 (-1.94) (-3.75) 

ICOE_AVGIND 0.8489*** 0.6090*** 

 (8.23) (7.41) 

YEAR Included Included 

   

INDUSTRY Included Included 

   

Observations 558 558 

Adjusted R-squared 0.3895 0.5555 
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Panel B. Quintile Analysis (Firm Size) 

 (1) (2) (3) (4) (5) 

VARIABLES GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 

CONSTANT 0.3477 -0.1339 0.3673 0.3099 0.2835** 

 (1.57) (-0.40) (1.44) (1.54) (2.03) 

FD -0.0005 -0.0008 -0.0005 0.0016*** -0.0002 

 (-0.62) (-1.47) (-0.90) (2.95) (-0.26) 

LNVOLUME 0.0018 0.0011 0.0006 -0.0026* 0.0049 

 (0.42) (0.32) (0.26) (-1.95) (1.60) 

SIZE -0.0138 0.0060 -0.0123 -0.0103 -0.0120** 

 (-1.56) (0.46) (-1.29) (-1.37) (-2.53) 

LEV 0.0272*** 0.0141** 0.0050 0.0226*** 0.0177*** 

 (3.40) (2.23) (1.06) (4.80) (4.15) 

ROA -0.0003 -0.0000 -0.0012** 0.0001 0.0007 

 (-0.72) (-0.06) (-2.09) (0.09) (0.96) 

BETA -0.0117 0.0046 -0.0011 0.0089 -0.0026 

 (-1.23) (0.38) (-0.12) (0.81) (-0.32) 

LNAF -0.0000 -0.0055 -0.0026 -0.0031 -0.0012 

 (-0.01) (-1.53) (-1.12) (-0.95) (-0.33) 

FOREIGN -0.0141 -0.0298 -0.0322 -0.0124 0.0442** 

 (-0.56) (-1.31) (-1.47) (-0.69) (2.01) 

LAROWN 0.0134 -0.0066 0.0196 0.0121 0.0332 

 (0.73) (-0.31) (1.03) (0.94) (1.28) 

BIG4 0.0085 0.0058 0.0034 0.0030 -0.0108 

 (1.45) (1.03) (0.63) (0.44) (-0.86) 

MtoB -0.0043* -0.0031 -0.0027 -0.0100*** -0.0108*** 

 (-1.94) (-1.11) (-0.89) (-2.96) (-4.57) 

KSE 0.0044 -0.0030 0.0055 -0.0012  

 (0.49) (-0.48) (0.89) (-0.20)  

DISPERSION 0.1876 0.2352 0.4866*** 0.1832 0.1596 

 (0.76) (1.21) (4.54) (0.91) (1.46) 

BIAS -0.1124** -0.0275 -0.0378 -0.0242 -0.0667*** 

 (-2.25) (-0.76) (-1.61) (-0.79) (-4.22) 

ICOE_AVGIND 0.7627*** 0.8611*** 0.5398*** 0.7667*** 0.7146*** 

 (4.78) (4.82) (4.35) (6.23) (4.75) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Mean Value of 

SIZE 

(in billion KRW) 

79.263 132.846 215.707 547.668 2441.728 

Observations 223 223 224 223 222 

Adjusted R-squared 0.4226 0.3469 0.4870 0.5328 0.5718 
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Panel C. Small vs. Large (Analyst Following) 

 (1) (2) 

VARIABLES SMALL LARGE 

CONSTANT 0.2827*** 0.2178*** 

 (4.04) (5.34) 

FD 0.0005 0.0000 

 (0.85) (0.01) 

LNVOLUME 0.0022 -0.0010 

 (1.45) (-0.74) 

SIZE -0.0119*** -0.0067*** 

 (-4.61) (-3.91) 

LEV 0.0169*** 0.0131*** 

 (4.47) (4.20) 

ROA -0.0005 0.0003 

 (-1.60) (0.93) 

BETA 0.0019 -0.0051 

 (0.33) (-1.06) 

LNAF 0.0002 -0.0015 

 (0.11) (-0.40) 

FOREIGN -0.0036 -0.0113 

 (-0.23) (-1.10) 

LAROWN 0.0160 0.0016 

 (1.32) (0.15) 

BIG4 0.0045 0.0043 

 (1.22) (0.98) 

MtoB -0.0067*** -0.0058*** 

 (-4.16) (-4.08) 

KSE 0.0050 -0.0031 

 (1.02) (-0.73) 

DISPERSION 0.1827* 0.5334*** 

 (1.82) (4.50) 

BIAS -0.0432** -0.0552*** 

 (-2.08) (-3.53) 

ICOE_AVGIND 0.8487*** 0.6233*** 

 (8.42) (9.91) 

YEAR Included Included 

   

INDUSTRY Included Included 

   

Observations 559 557 

Adjusted R-squared 0.4222 0.5364 
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Panel D. Quintile Analysis (Analyst Following) 

 (1) (2) (3) (4) (5) 

VARIABLES GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 

CONSTANT 0.2079* 0.1199 0.4047*** 0.3128*** 0.2075*** 

 (1.68) (1.05) (2.93) (4.00) (3.33) 

FD 0.0005 0.0012 -0.0005 -0.0006 0.0006* 

 (0.47) (1.55) (-0.77) (-1.27) (1.76) 

LNVOLUME 0.0070** 0.0035 -0.0007 -0.0026 0.0007 

 (2.39) (1.35) (-0.28) (-1.20) (0.37) 

SIZE -0.0098** -0.0063 -0.0123*** -0.0088*** -0.0076*** 

 (-2.21) (-1.45) (-2.67) (-3.56) (-3.47) 

LEV 0.0145** 0.0137** 0.0162** 0.0174*** 0.0128*** 

 (2.04) (2.46) (2.46) (4.30) (3.44) 

ROA 0.0000 -0.0009* -0.0006 0.0009* -0.0001 

 (0.04) (-1.92) (-1.46) (1.77) (-0.36) 

BETA -0.0107 0.0045 -0.0088 -0.0036 -0.0062 

 (-1.12) (0.46) (-1.11) (-0.39) (-0.86) 

LNAF 0.0033 -0.0010 -0.0169 -0.0066 0.0003 

 (0.79) (-0.07) (-1.43) (-0.58) (0.04) 

FOREIGN 0.0133 -0.0106 -0.0231 -0.0045 -0.0088 

 (0.55) (-0.43) (-1.02) (-0.25) (-0.77) 

LAROWN 0.0120 0.0323 0.0174 -0.0099 0.0111 

 (0.57) (1.52) (1.04) (-0.72) (0.58) 

BIG4 0.0020 0.0052 0.0041 0.0096 0.0021 

 (0.36) (0.84) (0.69) (1.44) (0.34) 

MtoB -0.0080* -0.0045* -0.0056*** -0.0075*** -0.0041*** 

 (-1.92) (-1.97) (-2.76) (-2.91) (-2.93) 

KSE 0.0043 0.0039 -0.0036 -0.0011 -0.0024 

 (0.52) (0.54) (-0.50) (-0.16) (-0.45) 

DISPERSION 0.0846 0.2661*** 0.4564*** 0.5185** 0.7093*** 

 (0.83) (2.67) (3.00) (2.30) (5.32) 

BIAS -0.1160*** -0.0226 0.0208 -0.0620*** -0.0834*** 

 (-3.30) (-0.97) (0.64) (-2.90) (-3.37) 

ICOE_AVGIND 0.6393*** 0.8206*** 0.9378*** 0.6376*** 0.5566*** 

 (3.85) (5.25) (6.85) (5.82) (6.66) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Observations 215 230 225 223 222 

Adjusted R-squared 0.4644 0.3699 0.5067 0.5339 0.5965 

Notes: This Table reports the results of regressions of ICOE on disclosure frequency according to the level of 

information environment. Information environment is proxied by firm size (SIZE) and the number of analyst 

following (LNAF). In Panel A and C, sample for ICOE equation is divided into small vs. large group. Firm-

year observations in small (large) group are those below (above) the median value of each proxy of 

information environment (SIZE and LNAF). In Panel B, Group 1 indicates the sample with bottom (smallest) 
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quintile of firm size, and Group 5 indicates the sample with top (largest) quintile of firm size. In Panel D, 

Group 1 indicates the sample with bottom (smallest) quintile of analyst following, and Group 5 indicates the 

sample with top (largest) quintile of analyst following. Year dummies, and industry dummies are included in 

the regressions but not reported for brevity. I adjust t-statistics by using standard errors clustered by firm. The 

symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. 

See Table 1 for a description of the variables.
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Table 11 

The Impact of Disclosure on the Cost of Equity Capital (E/P Ratio): Using ICOE Sample 

Panel A. Quintile Analysis (SIZE) 

 (1) (2) (3) (4) (5) (6) 

VARIABLES TOTAL GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 

CONSTANT 0.4054*** 0.7774* 0.9742 0.2779 0.3295 0.0799 

 (6.01) (1.92) (1.52) (0.74) (0.95) (0.70) 

FD -0.0002 -0.0005 0.0003 -0.0017** 0.0017* 0.0013 

 (-0.47) (-0.48) (0.35) (-2.07) (1.73) (1.40) 

LNVOLUME -0.0027* -0.0079** -0.0009 0.0024 -0.0054* 0.0008 

 (-1.75) (-2.17) (-0.21) (0.65) (-1.74) (0.42) 

SIZE -0.0101*** -0.0238 -0.0319 -0.0096 -0.0034 -0.0023 

 (-4.13) (-1.41) (-1.29) (-0.68) (-0.25) (-0.52) 

LEV 0.0209*** 0.0287** 0.0417*** 0.0259*** 0.0145** 0.0091** 

 (4.94) (2.31) (3.67) (3.11) (2.57) (2.12) 

ROA 0.0077*** 0.0095*** 0.0098*** 0.0066*** 0.0068*** 0.0083*** 

 (14.04) (9.99) (6.54) (6.49) (8.74) (5.30) 

FOREIGN -0.0356** -0.0772** -0.0119 -0.0312 -0.0495 -0.0196 

 (-2.43) (-2.00) (-0.37) (-1.03) (-1.61) (-0.82) 

LAROWN 0.0134 0.0082 0.0233 0.0435* -0.0018 -0.0090 

 (0.90) (0.27) (0.54) (1.81) (-0.06) (-0.37) 

LNAF -0.0023 -0.0004 -0.0034 0.0006 -0.0043 -0.0006 

 (-1.17) (-0.10) (-0.77) (0.17) (-1.09) (-0.15) 

MtoB -0.0237*** -0.0560*** -0.0464*** -0.0225*** -0.0236*** -0.0188*** 

 (-10.27) (-4.37) (-5.41) (-5.77) (-5.13) (-6.22) 

BIG4 0.0038 0.0114 0.0071 0.0078 0.0148* -0.0067 

 (0.80) (1.56) (0.65) (0.96) (1.95) (-0.47) 

KSE 0.0324*** 0.0245* 0.0342*** 0.0253** 0.0202** 0.0179 

 (5.32) (1.88) (2.73) (2.44) (2.21) (1.15) 

YEAR Included Included Included Included Included Included 

INDUSTRY Included Included Included Included Included Included 
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Mean Value of 

SIZE 

(in billion KRW) 

711.163 79.313 134.7108 221.608 564.597 2500.58 

Observations 1,058 211 212 212 212 210 

Adjusted R-squared 0.5203 0.6297 0.5035 0.5705 0.4644 0.6227 

 

Panel B. Quintile Analysis (Analyst Following) 

 (1) (2) (3) (4) (5) 

VARIABLES GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 

CONSTANT 0.3808** 0.6518*** 0.4058*** 0.1590 0.1296 

 (2.24) (4.55) (2.82) (1.00) (1.32) 

FD -0.0018 -0.0012 -0.0019* 0.0004 0.0006 

 (-1.13) (-1.01) (-1.76) (0.44) (0.80) 

LNVOLUME -0.0039 0.0009 -0.0045 -0.0050 0.0031 

 (-1.02) (0.29) (-1.47) (-1.46) (0.90) 

SIZE -0.0104 -0.0207*** -0.0136** -0.0038 -0.0038 

 (-1.59) (-3.50) (-2.43) (-0.77) (-1.04) 

LEV 0.0306*** 0.0152* 0.0126** 0.0287*** 0.0180*** 

 (3.17) (1.82) (1.99) (3.41) (3.63) 

ROA 0.0099*** 0.0071*** 0.0071*** 0.0097*** 0.0063*** 

 (5.94) (8.05) (9.02) (5.43) (8.04) 

FOREIGN -0.0595 -0.0122 -0.0481 -0.0369 -0.0271 

 (-1.51) (-0.35) (-1.22) (-1.19) (-1.16) 

LAROWN 0.0307 0.0215 0.0097 0.0040 0.0029 

 (0.89) (0.54) (0.32) (0.13) (0.13) 

LNAF -0.0013 0.0112 0.0023 -0.0017 -0.0044 

 (-0.18) (0.52) (0.12) (-0.08) (-0.36) 

MtoB -0.0410*** -0.0171*** -0.0137*** -0.0303*** -0.0221*** 

 (-4.91) (-4.49) (-3.07) (-6.10) (-5.71) 

BIG4 0.0088 -0.0012 0.0041 0.0160* 0.0002 

 (0.86) (-0.11) (0.41) (1.91) (0.03) 

KSE 0.0133 0.0548*** 0.0357*** 0.0304*** 0.0169** 
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 (0.87) (3.77) (3.12) (2.77) (2.61) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Observations 200 228 206 213 210 

Adjusted R-squared 0.5037 0.4731 0.5129 0.5135 0.6203 

Notes: This table reports the results of regressions of E/P ratio on disclosure frequency using ICOE sample. To test the impact of information environment, 

I separate the sample using the level of firm size (SIZE). In Column (2) to (6), sample is divided into 5 (quintile) groups. Group 1 indicates the sample with 

bottom (smallest) quintile of firm size, and Group 5 indicates the sample with top (largest) quintile of firm size. Year dummies, and industry dummies are 

included in the regressions but not reported for brevity. I adjust t-statistics by using standard errors clustered by firm. The symbols ***, **, and * indicate 

significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a description of the variables. 
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Table 12 

The Impact of Disclosure on the Implied Costs of Equity Capital: Heckman Analysis 

 (1) (2) 

VARIABLES First Stage Second Stage 

CONSTANT -14.4337*** 0.0949 

 (-21.67) (1.28) 

NUM_IND 0.0047***  

 (6.97)  

EARNINGS_SURPRISE -0.0009  

 (-0.43)  

FD 0.0488*** 0.0004 

 (7.40) (1.20) 

LNVOLUME 0.0197 0.0010 

 (1.16) (0.95) 

SIZE 0.4991*** -0.0044* 

 (18.70) (-1.75) 

LEV -0.2220*** 0.0130*** 

 (-6.18) (5.92) 

ROA 0.0536*** 0.0005 

 (13.60) (1.63) 

BETA  -0.0006 

  (-0.17) 

LNAF  -0.0019 

  (-1.54) 

FOREIGN 1.5356*** 0.0024 

 (7.53) (0.22) 

LAROWN -0.9512*** 0.0034 

 (-5.59) (0.35) 

BIG4 0.1304** 0.0062** 

 (2.49) (2.20) 

MtoB 0.1413*** -0.0046*** 

 (7.13) (-4.14) 

KSE -0.2448*** -0.0016 

 (-3.73) (-0.46) 

DISPERSION  0.2580*** 

  (5.35) 

BIAS  -0.0582*** 

  (-5.59) 

ICOE_AVGIND  0.7166*** 

  (11.96) 

IMR  0.0204*** 

  (2.81) 

YEAR Included Included 

   

INDUSTRY Included Included 
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Observations 7,470 1,116 

Pseudo R-squared 0.3469  

Adjusted R-squared  0.5019 

Notes: This Table reports the results of Heckman’s (1979) two-stage procedure. The first stage is a probit 

model where the dependent variable is a dummy variable which equals 1 if a firm is followed by analysts and 

0 otherwise (DUM_FOLLOWING). NUM_IND (the number of firms in the industry) and 

EARNINGS_SURPRISE (the absolute value of the difference between the current earnings per share and the 

lagged earnings per share, scaled by the lagged earnings per share) are used as determinants of analyst 

following. IMR (inverse Mill’s ratio) is the correction term used in the second stage regression. Year dummies, 

and industry dummies are included in the regressions but not reported for brevity. The symbols ***, **, and 

* indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a 

description of the other variables. 
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국문초록 

공정공시가 자본시장에 미치는 영향에 

대한 연구 

 

본 학위논문은 한국의 공정공시제도 도입 이후의 공시자료를 이용하여 

공정공시빈도가 자본시장에 미치는 영향에 대하여 연구하였다. 공시이론에서

는 공시의 빈도가 높을수록 해당기업의 정보비대칭 현상이 해소되어 유동성

이 증가하고, 그 결과 자기자본비용이 감소한다고 밝히고 있다. 그러나 한국

과 같은 신흥시장에서는 공시 이전의 정보유출현상 때문에 공시의 효과를 예

측하기가 어려운 실정이다. 공정공시제도의 도입으로 인해 한국의 상장회사

들은 해당되는 항목에 대하여 모든 시장참여자에게 동시에 그 정보를 공개하

도록 의무화되었다. 따라서 공정공시제도의 시행은 과거 사전적인 정보유출

현상을 효과적으로 방지할 수 있는 제도적 틀을 마련한 것으로 기대할 수 있

다. 본 연구는 이러한 점에 착안하여 공정공시제도의 효과를 다양한 방법으

로 실증적으로 분석하였다.  

첫 번째 논문에서는 공정공시자료와 개별기업의 사적 정보에 기인한 거

래발생 확률인 PIN(probability of informed trading) 측정치를 이용하여 공

시빈도와 정보비대칭수준의 관계를 살펴보았다. 실증분석결과, 공시빈도가 

많을수록 해당기업의 정보비대칭 현상이 해소되는 것으로 나타났다. 또한 공
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시빈도뿐만 아니라 공시정보의 특성을 구분하여 분석한 결과 경영자 이익예

측치, 영업실적공시 등의 계량적 정보가 장래사업계획 등의 서술형 정보보다 

정보비대칭을 감소시키는 효과가 더 큰 것을 확인하였다. 또한 재무분석가 

및 기업규모 등의 정보환경 변수로 표본을 구분해 본 결과, 기존의 정보환경

이 좋을수록 공시가 정보비대칭 수준을 감소시키는 효과가 줄어드는 것을 확

인하였으며, 다양한 민감도 분석을 수행하여 결과의 강건성을 확보하였다.  

두 번째 논문에서는 표본기간을 확장하여 공시빈도가 시장유동성 및 자

기자본비용에 미치는 영향을 살펴보았다. 먼저 공시빈도가 많을수록 정보비

대칭 수준을 감소시킨다는 첫 번째 논문의 결과에 이어, 정보비대칭 수준이 

감소한 결과 시장유동성이 증가하는 것을 확인하였다. 구체적으로 공시빈도

가 많을수록 해당기업주식의 거래량 및 변동성이 증가하였으며, 거래비용이 

감소하여 무수익(zero return) 거래일의 빈도가 감소하는 것으로 나타났다. 

다음으로 자기자본비용에 대해서는 이익-주가비율(earnings-to-price 

ratio)과 내재자기자본비용(implied cost of equity capital)을 대용치로 이용

하였다. 먼저 이익-주가비율의 경우 공시빈도가 많을수록 자기자본비용이 

낮아진다는 결과를 발견하였으며, 이러한 결과는 시장유동성을 통제한 경우

와 통제하지 않은 경우 모두 일관되게 나타났다. 한편 내재자기자본비용을 

이용한 경우에는 공시와 자본비용 간에 유의한 관계를 발견하지 못하였다. 

이는 내재자기자본비용 추정의 특성상 관측치의 기업규모가 크고, 재무분석

가의 이익예측자료가 있는 특정기업으로 국한되는데, 이러한 기업들은 상대
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적으로 정보환경이 좋기 때문에 투자자 등 정보이용자가 정보를 획득할 수 

있는 다양한 경로가 존재하여 공시의 효과가 감소하거나, 사라지는 것으로 

판단된다. 추가분석을 수행한 결과, 기존의 정보환경이 좋은 기업의 경우에

는 이익-주가비율을 이용한 경우에도 일관되게 공시의 효과가 사라지는 것

을 발견하였다. 이러한 결과는 자기자본비용과 관련된 연구에서 대용치의 선

택과 연구결과의 해석에 정보환경을 고려해야 함을 시사한다.  

 

 

 

주요어: 공정공시제도, 정보비대칭, 시장유동성, 자기자본비용, 정보환경. 
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ABSTRACT 

Essays on Disclosure Activity and the 

Capital Market Response under the 

Regulation Fair Disclosure 

 

Shim, Hoshik 

Business School 

Seoul National University 

 

This thesis consists of two essays on disclosure activity and its consequences in 

the capital market under the Regulation Fair Disclosure (Reg FD). Theories generally 

support that more disclosures reduce the level of information asymmetry, enhance stock 

liquidity, and thus decrease the cost of equity capital. However, the effect of corporate 

disclosure in emerging markets is not clearly predictable because of the prevalence of the 

information leakage prior to disclosure. By the enforcement of Reg FD, Korean listed 

companies are mandated to provide information fairly to all information users. This paper 



ii 

empirically examines the effectiveness of Reg FD in an emerging market in various ways.  

The first essay investigates the impact of disclosure frequency on the level of 

information asymmetry. Specifically, I test whether fair disclosure activity is negatively 

related to the probability of informed trading (PIN). Multivariate tests on a sample of 

listed companies in Korea subject to Reg FD reveal the following: 1) that the high 

disclosure frequency under Reg FD is related to lower information asymmetry, and 2) this 

relation differs across the types of disclosure, with the impact of qualitative disclosures 

on the PIN being weaker than that of quantitative disclosures. Evidence also indicates that 

the negative association between fair disclosure activities and information asymmetry is 

more (less) pronounced for firms with poorer (better) information environments where 

selective information leakage is more (less) likely. The results are robust to various 

sensitivity tests.  

The second essay investigates the relation between disclosure, market liquidity, 

and the cost of equity capital. Using the sample during 2003 to 2008, I find that the 

frequency of disclosure is positively related to market liquidity. Using earnings-to-price 

ratio as a proxy of the cost of equity, I find that disclosure frequency is negatively related 

to the cost of equity capital and that the impact of disclosure remains significant after 



iii 

controlling for market liquidity, which supports the argument that disclosure also affects 

cost of capital without the linkage of liquidity. However, I do not find the evidence that 

disclosure is negatively related to the implied costs of equity capital (ICOE). The results 

of the quintile analysis suggest that this inconsistency is attributable to the better 

information environment of the ICOE sample. The results remain robust after considering 

the endogeneity of disclosure. The findings of this study have implications for disclosure 

regulations in emerging markets, given that the existing literature casts doubt on the 

effectiveness of corporate disclosure in such markets. 

 

 

 

Keywords: Regulation Fair Disclosure, information asymmetry, probability of 

informed trading, stock market liquidity, costs of equity capital, information 

environment. 

Student Number: 2002-20782 
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Essay 1 

 

Disclosure Activity and Information 

Asymmetry under the Regulation Fair 

Disclosure 
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I. Introduction 

 

A substantial body of research has investigated the effectiveness of Regulation 

Fair Disclosure (Reg FD) following its adoption in the United States in August 2000. Reg 

FD is intended to prohibit firms from disclosing material information to selected securities 

market professionals without simultaneously (or promptly) disclosing the same 

information to the public. The rule is designed to promote the full and fair disclosure of 

information by issuers as well as to clarify and enhance existing restrictions on insider 

trading. Proponents of Reg FD assert that the rule improves the flow of information in 

capital markets, for the following two reasons. First, fair disclosure increases the quantity 

(and the quality) of information firms’ disseminate to the public. Second, to preserve their 

reputation, financial analysts increase their efforts to gather information to substitute for 

their previous reliance on the private information provided by firms. 

However, some concerns are being raised that, contrary to the original purpose 

of Reg FD, the increased costs of fair disclosure reduce the total amount of stock market 

information. Furthermore, this imposes a risk on issuers, who may potentially disclose 

less, out of a fear of liability resulting from the disclosed information being post hoc 
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assessed as material. Critics argue that Reg FD reduces the flow of information because 

it can eliminate the benefits managers gain from selective disclosure (e.g., optimistic 

analyst forecasts). Therefore, Reg FD will probably result in the deterioration of the 

efficiency and accuracy of disclosed information. Overall, given the mixed results of 

previous empirical studies, the effectiveness of Reg FD in the U.S. remains inconclusive.1 

In November 2002, Reg FD was implemented in Korea following its adoption 

by the U.S. Securities and Exchange Commission (SEC) in August 2000. To the best of 

my knowledge, Korea is the only emerging market to have adopted Reg FD to date. In 

emerging markets, skepticism is being expressed about the effectiveness of the policy 

because of the prevalence of pre-disclosure information leakage. For example, 

Bhattacharya et al. (2000) document no significant changes in returns, volatility of returns, 

volume of trade, or bid-ask spreads around the events of corporate news announcements 

in Mexico from July 1994 to June 1997. They argue that due to unrestricted insider trading, 

information is fully incorporated into prices prior to public release. According to 

                                            

 
1 This stream of research includes the work of Agrawal et al. (2006), Arya et al. (2005), Bushee et 

al. (2004), Duarte et al. (2008), Findlay and Mathew (2006), Francis et al. (2006), Gintschel and 

Markov (2004), Heflin et al. (2003), and Herrmann et al. (2008). The findings of these studies are 

discussed in Section 2. 
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Bhattacharya and Daouk (2002), emerging markets have instituted insider-trading laws 

for a relatively short period of time compared with developed countries. As of 2002, only 

80% of emerging markets have included the laws in their books, while all developed 

markets have. Emerging markets are also less inclined to enforce insider trading laws 

strongly even when they are already in place (Bhattacharya et al., 2000). With regard to 

the Korea, Bhattacharya and Daouk (2002) document that although insider trading laws 

were established by the Korea Stock Exchange in 1976, the first prosecution was not 

reported until after 1988. In addition, Bhattacharya et al. (2003) rank 34 countries based 

on earnings opacity and Korea is among those with the most opaque earnings. For 

example, Korea is the worst of the 34 countries when earnings smoothness is used as 

proxy for earnings opacity.  

This less restricted insider trading, together with the lower quality of financial 

reporting in the Korean stock market, may lead to substantial information leakage prior 

to corporate disclosure, similar to the experience of the Mexican market. Developing 

markets may also suffer from greater information asymmetry between insiders and outside 

investors. Thus, it is more likely that the superior information of insiders will be 

incorporated into stock prices through insider trading prior to corporate disclosure, 
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thereby rendering the disclosure redundant. Considering the inconclusive findings with 

respect to the U.S. market, the effectiveness of Reg FD in the Korean context is not evident 

by any means. Thus, this study aims to document empirical evidence on the effectiveness 

of the Korean Reg FD. 

One possible way of achieving this goal is to examine whether the disclosure 

activity via Reg FD indeed “levels the playing field” and, therefore, reduces the level of 

information asymmetry between informed and uninformed investors. Several economic 

theories suggest that voluntary disclosure per se disseminates private information to the 

public, thus reducing the cost of raising capital. Various studies have examined the relation 

between the measures of disclosure quality and the cost of capital (Botosan, 1997; 

Botosan and Plumlee, 2002; Sengupta, 1998), with the assumption that disclosure quality 

reduces information asymmetry and, thereby, decreases the cost of capital. However, 

several concerns were raised in ensuing research. First, the evidence on whether 

information risk is priced is inconclusive. Easley and O’Hara (2004) provide a theoretical 

basis for why the information risk of private information is priced. However, Lambert et 

al. (2007) and Hughes et al. (2007) develop a theory that suggests that information risk 

affects firms’ beta and market-wide premiums for risk in the capital asset pricing model 
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(CAPM), though the information risk is not priced over and above beta. Mohanram and 

Rajgopal (2008) directly challenge the assertion of Easley et al. (2002) that information 

risk is priced, by providing empirical evidence that information risk is not priced when 

proxied by the probability of informed trades (PIN). Second, empirical evidence on the 

relation between disclosure quality and the cost of capital has not yet been firmly 

established. While Botosan and Plumlee (2002) document a positive association between 

disclosure quality and the cost of capital, Larcker and Rusticus (2010) cast doubts on the 

validity of their evidence by pointing out the improper controls for endogeneity. More 

surprisingly, Francis et al. (2008) find that management forecasts are positively associated 

with firms’ cost of equity. In summary, whether or not disclosure quality reduces the cost 

of capital is unclear. Given the weak theoretical and empirical evidence, I opt to examine 

the impact of disclosure quality on information asymmetry more directly. Specifically, I 

investigate whether disclosure activity, as measured by Reg FD activity, is negatively 

associated with the level of information asymmetry among equity investors as measured 

by the PIN.2  

                                            

 
2  This study differs from other research on insider trading in that I focus on information 

asymmetries among different groups of outside investors. Note that the PIN is computed based on 
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The Korean data provide an ideal setting to investigate the present research 

questions, for two reasons. First, as the Korean Reg FD is modeled after that in the U.S., 

both rules are almost identical in terms of their conceptual framework (see Appendix A 

for comparison). This provides a quasi experimental setting in which to examine the 

effectiveness of Reg FD, where the consequences of the disclosure regulation are 

potentially greater due to a higher likelihood of information leakage. Second, the Korean 

Reg FD allows the impact of fair disclosure activities to be compared across different 

disclosure types. Specifically, the Korean Reg FD prescribes the types of information that 

are disclosed as FD. Rather than prescribe the types of FD information, the U.S. Reg FD 

applies to the disclosure of all forms of material nonpublic information. As the types of 

FD information are predetermined in Korea, firms are required to disclose information 

under specific forms according to the nature of the information. Based on this 

classification, fair disclosure items can be classified as quantitative or qualitative 

disclosures. Thus, it is possible to examine whether the different types of disclosure 

                                            

 

all trades and the majority of trades are between non-insiders. Therefore, the PIN is likely to be 

highly correlated with information asymmetries that exist among outside investors, rather than 

those between insiders and outside investors. Using PIN as a proxy for information asymmetry 

may extend the understanding of the implications of corporate disclosure because it explicitly 

considers the probability that informed outsiders can expropriate uninformed outsiders. 
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produce different effects in reducing information asymmetry. Quantitative disclosures are 

defined as earnings expectation disclosures, such as management earnings forecasts or 

earnings preannouncements. Qualitative disclosures are announcements related to future 

business plans, contract signings, and other promotional information.  

 Using 1,136 firm-year observations from 2002 to 2004, I find that the frequency 

of fair disclosures is significantly negatively associated with the PIN. Firms that issue fair 

disclosures exhibit a significantly lower PIN compared with those that do not issue fair 

disclosures. Furthermore, the above relation varies across different types of disclosure. 

The findings suggest that the PIN decreases only with quantitative disclosures. Finally, 

the impact of fair disclosure activity on the PIN is more pronounced for firms with poorer 

information environments, proxied by firm size, analyst following.3 The findings are 

robust to the endogeneity treatment, the inclusion of additional control variables, and the 

reclassification of disclosure types.  

This study contributes to the understanding of the role of disclosure activities in 

capital markets. Several studies have examined the impact of Reg FD from various 

                                            

 
3 I use the term “fair disclosure activity” to indicate the frequency of disclosures issued und

er the Korean Reg FD. 
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perspectives. However, to the best of my knowledge, this study is the first to examine the 

relation between fair disclosure activity and informed trading, as measured by the PIN. 

The findings have policy implications for managers, investors, and regulators. The 

findings indicate that fair disclosure activities indeed help mitigate the information 

asymmetry between informed and uninformed parties. This has an important implication 

for other emerging markets, in that it reinforces the fact that Reg FD can be effective in 

mitigating information asymmetry between equity traders, even in countries that have 

poor information environments or are fraught with significant information leakage.  

 The remainder of the paper proceeds as follows. The hypotheses are developed 

in Section 2. Section 3 describes the estimation model and empirical proxies. Section 4 

presents the empirical results and the corresponding sensitivity tests. Section 5 concludes 

the paper. 

 

II. Literature Reviews and Hypotheses Development 

 

 In recent years, numerous studies have attempted to identify and explore the 

effects of Reg FD in various ways. Heflin et al. (2003) examine whether the 
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implementation of FD is related to changes in the earnings-related information 

environment. They identify no reliable evidence of a significant deterioration of the 

information environment prior to earnings announcements, such as through increased 

analyst earnings forecast errors. Instead, they observe an improvement in the information 

efficiency of stock prices, as well as a substantial increase in the frequency of voluntary 

disclosures.  

 Bushee et al. (2004) demonstrate that price volatility and the amount of investor 

trading during conference calls have increased since the introduction of Reg FD. Arya et 

al. (2005) argue that Reg FD can yield unintended consequences. They demonstrate that 

public disclosures that are simultaneously and widely disseminated by firms without a 

history of private disclosure (to selective recipients) result in greater analyst herding and 

reduced information flow in the markets.  

Agrawal et al. (2006) examine the impact of Reg FD on the accuracy and 

dispersion of analyst earnings forecasts over a 10-year period. They find that such 

forecasts became less accurate and more dispersed after the implementation of the new 
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rule, with the effect being larger for early forecasts than for late forecasts.4 Meanwhile, 

Findlay and Mathew (2006) observe that the overall accuracy of analyst forecasts 

decreased after Reg FD and that the accuracy of analysts who were previously less (more) 

accurate improved (deteriorated). Contrary to the results of Agrawal et al. (2006), they 

conclude that the selective disclosure behavior in the pre-Reg FD era is mitigated in the 

post-Reg FD era. Most recently, Duarte et al. (2008) observe that the impact of Reg FD 

on firms’ cost of capital is pronounced only in Nasdaq firms, and not in NYSE/Amex 

firms. In sum, the existing studies have failed to reach an evident conclusion on the effects 

of Reg FD. 

On the other hand, theoretical research suggests that a negative relation exists 

between disclosure behavior and information asymmetry. Information asymmetry exists 

when certain investors (informed investors) have private information on a firm, whereas 

others (uninformed investors) do not. The level of information asymmetry is important in 

capital markets because uninformed investors require compensation for taking risks in 

                                            

 
4 The results of Agrawal et al. (2006) are virtually identical to those of Heflin et al. (2003) for the 

same sample period and type of forecast. They present no evidence of an increase in analyst 

forecast dispersion for late forecasts. However, they observe that the forecast dispersion increases 

for early forecasts. The overall results with a larger sample contradict the findings of Heflin et al. 

(2003). 
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trading with informed investors, which indicates that information asymmetry is positively 

related to the cost of capital. Diamond and Verrecchia (1991) suggest that more frequent 

disclosure results in greater liquidity because of reduced information asymmetry, which 

in turn lowers the cost of capital. Merton’s (1987) investor recognition hypothesis posits 

that investors with insufficient knowledge of a certain firm (i.e., uninformed investors) 

will not purchase that firm’s stock. However, if greater disclosure activity enables 

investors to assess a firm’s value more accurately and reduces the cost of processing firm-

specific public information, such activity will induce more uninformed investors to trade 

the firm’s stock. 

 Several studies have investigated the relation between the level of disclosure and 

the cost of capital. Botosan (1997) and Botosan and Plumlee (2002) document a negative 

association between the level of disclosure and the cost of equity capital. Sengupta (1998) 

finds evidence that firms with higher disclosure quality ratings from financial analysts 

benefit from lower effective interest costs in issuing debt. Easley et al. (1996, 1997, 2002) 

and Easley and O’Hara (2004) develop a market microstructure model (EKO) and provide 

theoretical and empirical evidence that differences in the composition of public and 

private information affect the cost of capital, with investors demanding a higher return for 
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holding the stocks of firms with greater private information. Likewise, Easley et al. (1996, 

1997, 2002) and Easley and O’Hara (2004) develop the PIN variable, a firm-specific 

estimate of the probability that a particular trade order originates from a privately 

informed investor. The PIN directly captures the extent of information asymmetry among 

investors in equity markets. Using conference call activity, Brown et al. (2004) examine 

whether or not voluntary disclosures are negatively associated with the level of 

information asymmetry as measured by the PIN. They observe that a higher frequency of 

conference calls is associated with a smaller number of informed trades relative to the 

amount of uninformed trades.5 

Based on the above discussion, I posit that firms which are more active in issuing 

fair disclosures will exhibit lower levels of information asymmetry because the disclosure 

activity denies privately informed traders the opportunity to gain at the expense of 

uninformed traders. Therefore, I test the following hypothesis: 

                                            

 
5 This study is closely related to that of Brown et al. (2004), but different in several respects. First, 

I do not assume that firms hold conference calls to dispense every item of information that should 

be issued in the form of FD. Second, I recognize the possibility of classifying each disclosure 

according to the characteristics of the information it contains, as FD information in Korea is 

disseminated on the Korea Exchange website (KRX, 

http://engkind.krx.co.kr/disclosure/searchdisclosurebycorp.do?method=search 

DisclosureByCorpMain) across these categories. This indicates that a fair disclosure provides 

various types of information immediately. 

http://engkind.krx.co.kr/disclosure/searchdisclosurebycorp.do?method=search%20DisclosureByCorpMain
http://engkind.krx.co.kr/disclosure/searchdisclosurebycorp.do?method=search%20DisclosureByCorpMain
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H1: Fair disclosure activity is negatively associated with the probability of 

informed trading. 

 

 Another stream of research has investigated the market impact of different 

disclosure types, including varying forms of management earnings forecasts. Prior studies 

have demonstrated that that frequency of disclosure has a substantial market impact 

(Francis et al., 1994; Schrand and Verrecchia, 2005; Jo and Kim, 2007). However, 

controversy exists over whether disclosure frequency is a good proxy for disclosure 

quality. Disclosure frequency is not the sole measure of disclosure quality. The value of 

each disclosure depends on the degree of information content. The over-issue of 

disclosures that have low (meaningless or merely promotional) information can be less 

informative than the issuance of a single highly informative disclosure. To consider this 

potential errors-in-variable problem, I introduce a method of classifying disclosures 

according to the characteristics of each disclosure. Controlling for the content of 

disclosures is expected to be beneficial for creating the incremental impact of disclosure 

frequency beyond the information content of the disclosures.  
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Pownall et al. (1993) examine the market reactions to alternative types of 

management earnings forecast (e.g., point estimation or estimation with bounded range) 

but find no evidence that the forecast form affects stock prices. Hutton et al. (2003) 

examine whether qualitative disclosures are related to the nature of the forecast news and 

whether these affect the information content of earnings forecasts. They classify 

supplementary disclosures as qualitative “soft talk” disclosures and verifiable forward-

looking statements, and observe that good news forecasts are informative only when 

supplemented by verifiable forward-looking statements. Kim and Jun (2005) classify fair 

disclosures into two categories, promotional disclosures and earnings expectations 

disclosures, and examine the effect of each type of disclosure on the market. According 

to their findings, disclosures of earnings expectations have a strong effect on stock prices, 

whereas promotional disclosures have no significant effect.  

One of the differences between the Korean and U.S. markets is that the types of 

information subject to fair disclosure are prescribed in the former, while in the latter Reg 

FD merely requires that the disclosure be material nonpublic information. 6  Fair 

                                            

 
6 Heitzman et al. (2010) argue that tests of the voluntary disclosure theory must consider the role 

played by the materiality of shaping firms’ disclosures. According to their classification, a 
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disclosures in Korea include items such as forecasts and preannouncements of accounting 

numbers, disclosures on future business plans, investor relations, and new product 

developments. Fair disclosures are classified into the two categories of quantitative 

disclosures and qualitative disclosures. Forecasts and preannouncements of earnings (or 

sales) are classified as quantitative disclosures, while all other forms of information (e.g., 

business plans, contract signings, new product developments, and investor relations news) 

are categorized as qualitative disclosures.  

In general, qualitative disclosures relate to future business; these are likely to be 

optimistic, promotional, and difficult to verify compared to quantitative disclosures. If 

market participants are able to assess different attributes of the different disclosure types, 

then the impact of disclosures on the level of information asymmetry will differ according 

to the items disclosed. Regardless of the substance or importance of the information, 

investors may respond to a disclosure differently according to the characteristics of the 

information being disclosed. If investors consider earnings-related information to be more 

                                            

 
disclosure is purely voluntary only when an item is immaterial or when a manager has no 

affirmative duty to disclose. Another difference between Korean and U.S. regulations lies in the 

concept of materiality. Unlike the Reg FD in the U.S., the Korean regulation does not stipulate 

materiality requirements for fair disclosure. Therefore, disclosure data in the present study include 

material and immaterial forms of information.  
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precise and, therefore, more valuable to decision making compared with other types of 

qualitative or descriptive information, the impact of quantitative disclosures on the level 

of information asymmetry will be greater than that of qualitative disclosures. Based on 

the foregoing discussion, I state the second hypothesis in directional form:  

 

H2: The effect of quantitative fair disclosures on the probability of informed 

trading is greater than that of qualitative fair disclosures. 

 

Finally, I investigate whether the relation between fair disclosure and 

information asymmetry varies with firms’ information environments. Investors receive 

information about firms through various channels. Intuitively, when investors are able to 

access new information without having to pay a considerable cost to information 

intermediaries, the release of information via other media will have less effect than when 

released under a poor information environment. This argument is consistent with the 

evidence presented by Botosan (1997) and Bowen et al. (2008).  

Recently, Herrmann et al. (2008) determined that the optimism and average 

forecast bias of analysts declined after the introduction of Reg FD, which is in line with 
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the intent of the rule. Analysts who provide optimistically biased forecasts tend to have 

an incentive to ingratiate managers, and therefore to obtain private information. Herrmann 

et al. (2008) conclude that Reg FD appears to be effective in reducing this incentive by 

prohibiting selective disclosures. This finding supports the view that analysts assume the 

role of information intermediaries in capital markets, and this role is likely to be reinforced 

after the introduction of Reg FD. I thus expect that the information environment and fair 

disclosure activities substitute each other in mitigating information asymmetry. In line 

with prior studies, I measure firms’ information environments in three ways. I define 

smaller firms, and firms with less analyst following as firms with higher levels of 

information asymmetry. I posit that the impact of fair disclosure activity on the PIN is 

more substantial in such firms, as the information leakage is expected to be greater. The 

leads to the third hypothesis in directional form: 

 

H3: The negative association between fair disclosure activity and the probability 

of informed trading is more (less) pronounced for firms with poorer (better) 

information environments.  
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III. Research Design 

3.1. Research Model 

 I test the hypotheses by regressing the PIN (PIN) on the frequency of fair 

disclosure (FD) and other control variables. Following Brown et al. (2004), I examine the 

association between the variables using a cross-sectional approach rather than a time 

series analysis. This is because cross-sectional variation in fair disclosure activity is 

potentially higher, thus enhancing the power of the tests. Furthermore, other factors 

related to information asymmetry will differ more across firms than within a specific firm. 

The regression specification is presented in Eq. (1): 

 

PINit = β0 + β1 FDit + β2 Followingit + β3 Sizeit + β4 LarOwnit-1 + β5 InstOwnit-1  

+ β6 Leverageit + β7 EarnVolit + γiYrDum + δkIndDum + εit.  (1) 

 

Subscripts i and t denote the firm and calendar years, respectively. The variable 

FD is measured using the frequency of fair disclosure during the calendar year. 7 

                                            

 
7  In the alternative specifications, FD is replaced with three other measures: Log(FD) (log-

transformed FD), Dummy(FD) (dummy variable that is equal to 1 if a firm issues at least one fair 
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Following pertains to the natural log of analyst forecasts plus one. Size refers to the natural 

log of market capitalization at the end of the year. LarOwn pertains to stock ownership by 

the largest shareholder in the previous year. InstOwn is stock ownership by institutions in 

the previous year. Leverage refers to financial leverage, which is the sum of short- and 

long-term debt scaled by total assets. EarnVol is the standard deviation of earnings scaled 

by assets over the previous five years. Lastly, year dummy variables and industry dummy 

variables are included to control for fixed effects.8  

I expect β1 to be negative and to support H1. For H2, I replace FD with 

categorized FD variables, such as qualitative and quantitative variables and compare their 

coefficients. To test H3, I divide the sample into small vs. large group according to the 

degree if information environment. I employ firm size, and the number of analyst 

following as proxies for the information environment. The model predicts that the impact 

of FD is more pronounced for firms with smaller size, and fewer analysts following.  

                                            

 
disclosure, and 0 otherwise), and Rank(FD) (quintile rank of fair disclosure frequency). The log-

transformed value is taken because the distribution of the raw frequency of fair disclosure is 

skewed to the right. The results using the alternative specifications are qualitatively similar. Thus, 

for brevity, only the results using FD are reported.  
8 I follow Brown and Hillegeist (2007) in constructing the PIN model. Of the six control variables 

in their study, analysts’ forecast dispersion is excluded, because only 20% of the sample has more 

than two analysts’ forecasts. When forecast dispersion is included in the model, however, the tenor 

of the results remains robust.  
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While earlier research examining the effect of corporate disclosure on 

information asymmetry treats disclosure as exogenous (e.g., Botosan, 1997), more recent 

works explicitly recognize the endogenous nature of the disclosure decision. If better 

disclosure quality leads to less information asymmetry and favorable terms in raising 

capital (i.e., lower cost of equity), firms with high information asymmetry will have 

stronger incentives to disseminate private information to the public to reduce the level of 

information asymmetry. A research design that does not consider this endogeneity 

problem can produce a spurious interpretation. However, prior studies that have applied 

the instrumental variables (IV) approach have not reached clear conclusions. For example, 

Brown and Hillegeist (2007) observe the expected negative relation between their 

disclosure proxies and selected measures of information asymmetry after using the IV 

estimation. In contrast, Cohen (2008) finds that the relation between his measure of 

disclosure quality and the cost of capital is no longer significant after controlling for 

endogeneity in relation to the choice of reporting quality. Larcker and Rusticus (2010) 

also cast doubt on the validity of the association between disclosure quality and cost of 

capital when endogeneity concerns are taken into account. Therefore, it is essential to 

consider the endogenous relation between disclosure quality and information asymmetry.  
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 To mitigate this problem, I adopt an IV approach. Theoretically, the instruments 

should be correlated with the endogenous variable but not correlated with the disturbance 

term in the second-stage model. However, it is very difficult to identify instruments that 

meet these conditions and affect the second-stage dependent variable only through the 

endogenous variable, especially in accounting and finance research.  

Acknowledging the potential limitations of the IV approach, I identify five 

instruments which may reflect the quality of disclosures. To proxy for the proprietary 

costs of disclosure and to capture firms’ financing needs, I use capital intensity measured 

as the ratio of property, plant, and equipment to total assets (CapInt). If the barriers to 

entry in a product market are relatively high, the costs of disclosure should be relatively 

low. Higher capital intensity is generally viewed as a major barrier to entry (Cohen 2008). 

Besides, more capital-intensive firms are interpreted as firms that need higher external 

financing (Leuz and Verrecchia, 2000). Therefore, capital intensity is thought to be 

positively correlated with the quality of voluntary disclosure. I also include firms’ growth 

opportunities to proxy for proprietary costs. Firms with higher future growth opportunities 

are likely to hide their proprietary information to protect and maintain their future growth 

potential. Thus, growth opportunity is expected to be negatively associated with 
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disclosure activity. Growth opportunity is measured as the change in annual sales divided 

by the previous year sales (Sgrowth).  

Other determinants of voluntary disclosure are firm performance and uncertainty. 

Firms with better performance tend to announce information more frequently compared 

to those with poorer performance. On the other hand, certain types of negative information 

(containing prospect of negative performance) may be disclosed voluntarily to avoid legal 

liability (Skinner, 1994). Thus, I do not predict the direction of the relation between 

performance and disclosure ex ante. To capture the effect of performance I use operating 

margin (OpMar), defined as sales less cost of goods sold scaled by sales. Meanwhile, 

firms with longer operating cycles are thought to have higher uncertainty (Dechow and 

Dichev, 2002). If managers in these firms have incentives to reduce uncertainty they are 

more likely to disclose information. Therefore, I include OpCycle, measured as the sum 

of average receivables divided by sales and average inventory divided by cost of goods 

sold, to proxy for operating cycle. Finally, I choose firm age (Age, measured as the natural 

logarithm of the number of months since a firm’s establishment) as an instrument to 

examine whether younger firms have poorer disclosure quality. 

 Thus, the first-stage model using the IV approach is as follows: 
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FDit = β0 + β1 Followingit + β2 Sizeit + β3 LarOwnit-1 + β4 InstOwnit-1 

 + β5 Leverageit-1 + β6 EarnVolit + β7 Ageit + β8 Sgrowthit + β9 CapIntit  

 + β10 OpMarit + β11 OpCycleit + γiYrDum + δkIndDum + εit.  (2) 

 

3.2. PIN Variable 

PIN is employed as a proxy for the degree of information asymmetry. In the EKO 

model, a market-maker’s belief is expressed as a function of α (probability of an 

information event), δ (probability that new information is bad news), μ (arrival rate of 

informed traders), εb (arrival rate of uninformed buyers), and εs (arrival rate of uninformed 

sellers). In brief, the EKO model assumes a normal level of buys and sells to be 

uninformed trades, which enables the estimation of the arrival rate of uninformed traders 

(εb and εs). An abnormal buy or sell order volume is considered information-based trading 

and is employed to estimate the arrival rate of informed traders (μ). The number of days 

during which there are abnormal buys or sells is used to identify the probability of an 

information event (α) and the probability that the news is bad (δ).  On days with good 

(bad) news, informed buy (sell) orders also arrive at a rate proportional to the amount of 
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uninformed trading, μ = υε. Accordingly, the relative amount of trading by privately 

informed investors is equal to μ/ε=υ. Easley et al. (2002) set the arrival rate of uninformed 

buyers and sellers as equivalent (i.e., εb = εs = ε) and derive a common factor to simplify 

the logged likelihood function and to mitigate the problem. Following this approach, the 

parameters are estimated after setting εb as equal to εs. Specifically: 
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PIN .     (3)9 

 

The intersection of raw data provided by the Korea Stock Exchange (KSE, 

currently the stock market division of the Korea Exchange (KRX)) and that compiled by 

the Institute of Finance and Banking at Seoul National University (IFB/KSE Stock 

Transaction Database, IFB/KSE) is used as the database to calculate the measure of 

information asymmetry, PIN. Each order in the IFB/KSE database is time-stamped at the 

time it arrives at the exchange and the time that the order is executed (Choe et al., 2005). 

                                            

 
9 Eq. (3) shows that information asymmetry increases when private information events occur more 

frequently (α) and when the absolute and relative amount of informed trading increases (μ and υ), 

and decreases with the trading intensity of uninformed investors (ε). 

 



26 

The database also contains detailed information such as trading volume and amount, order 

quotes, and actual transaction prices. This feature allows the identification of whether a 

specific order was initiated by a buyer or a seller. 

This unique feature of the IFB/KSE database allows the PIN variable to be 

estimated without measurement errors. Identifying whether a trade is initiated by a buyer 

or a seller is critical because the estimation of PIN only requires the daily number of 

buyer- and seller-initiated trades. However, this information is generally unobservable in 

the TAQ (Trades and Quote) database for firms in the U.S. Thus, researchers have 

depended on the trade-classification algorithms introduced by Lee and Ready (1991). 

Despite its ubiquity, this algorithm is acknowledged to be less than perfectly accurate.  

According to Lee and Radhakrishna (2000), 40% of NYSE trades are unable to 

be classified at all, and 7% of the remaining trades are classified incorrectly. Theissen 

(2001) identifies a misclassification frequency of 25% in trades on the Frankfurt Stock 

Exchange. In particular, Boehmer et al. (2007) demonstrate that an inaccurate trade 

classification leads to downward-biased PIN estimates and that the magnitude of the bias 

is related to a security’s trading intensity. As a high correlation between disclosure 

frequency and trading intensity is expected, the potential bias of PIN could hinder from 
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drawing clearer inferences from the previous studies using the TAQ database. Fortunately, 

the fact that bias-free PIN variables can be estimated adds greater validity to the PIN 

estimates used as a proxy for information asymmetry in this study.  

In addition to the empirical advantages of the PIN estimates, PIN may be 

regarded as more comprehensive than the extent of insider trading because it incorporates 

the trading by all types of informed traders. In the research setting, this feature is 

particularly important because the definition of an informed trader under the concept of 

PIN is not necessarily restricted to either large institutions or information intermediaries. 

This conceptual superiority of PIN will be essential in examining the third hypothesis, 

which focuses on the role of analysts as information intermediaries. Taken collectively, 

the PIN estimates are 1) free from any potential estimation bias, which would otherwise 

lead to ambiguity in drawing inferences, and 2) most suitable for examining the research 

questions. 

Based on Figure 1, the value of PIN represents the expected fraction of trades 

that are information-based because the numerator of PIN is the expected number of orders 

from privately informed investors and the denominator is the total number of expected 

orders in each day. Thus, the ratio of the two is the ex ante probability that the first trade 
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of the day is based on private information.10 

 Figure 1 introduces the summary statistics of the parameters used in the 

estimation of PIN. The mean values of the PIN parameters are ε = 213.386, μ = 328.817, 

α = 0.272, and δ= 0.625. The corresponding PIN is approximately 22.1%, indicating a 

roughly 22% probability that the opening trade on any given day is based on private 

information. The mean and median α demonstrate that private information events occur 

on almost 27% of trading days. The average value of μ/ε is 1.54, indicating that informed 

trades constitute close to 65% of the total trades on information event days.11  

 

3.3. Fair Disclosure Variables 

                                            

 
10  A growing body of literature has documented that PIN is a good proxy for information 

asymmetry. A series of studies by Easley and O’Hara (2002) and others use PIN as a proxy for 

information asymmetry in the financial field, observing that it is positively related to average 

returns, both economically and statistically, even after controlling for volume, bid-ask spread, size, 

book-to-market ratio, return volatility, and trading volume volatility. Thus, though relatively new 

to accounting research, the PIN measure has been successfully used in the finance literature. A 

number of recent accounting papers have employed PIN as a proxy for information asymmetry, for 

example, Brown et al. (2004), Bushee and Goodman (2007), and Chen et al. (2007). 
11  Duarte and Young (2009) develop a model which decomposes PIN into two components: 

asymmetric information and illiquidity. Using this extended model, they conclude that the priced 

factor of PIN is related to the illiquidity component, which is unrelated to information asymmetry. 

Although this evidence is crucial when interpreting the effect of PIN as an explanatory variable, 

my study employs PIN as a dependent variable and thus unlikely to be affected by their finding. 

Moreover, the illiquidity component of PIN is expected to be controlled for by control variables 

related to liquidity. For more details see Section 4.4.2. 
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The fair disclosure data are gathered from the Korea Investor’s Network for 

Disclosure (KIND) system, which is provided by the KRX. 12  The number of fair 

disclosures made by each firm for each calendar year is counted and fair disclosure 

frequency is classified by disclosure type to test the second hypothesis. The disclosure 

types used are as follows: “miscellaneous information other than FD2 to FD5 (FD1)”, 

“matters related to corporate information, business information of subsidiaries, and the 

matters for which disclosure deadlines have not yet passed (FD2)”, “preannouncements 

of sales, operating income, ordinary income, or net income (FD3)”, “future business plans 

and management plans (FD4)”, and “forecasts or estimations of sales, operating income, 

ordinary income, or net income (FD5).”  

FD1 includes disclosures on contracts, business tie-ups, and other 

comprehensive information. FD2 information is related to memoranda of understanding 

(MOU), new product developments, and product orders. FD4 includes business strategy 

                                            

 
12 KRX provides data on all types of disclosures prescribed in the Securities Exchange Act (SEA), 

such as periodic disclosure, timely disclosure, special disclosure, and fair disclosure. In addition to 

fair disclosure, voluntary disclosure is released as a type of timely disclosure, and it includes 

information on matters apart from key management issues (a portion of which is determined by 

bylaws). Although this item may cause errors in this study’s sample classification, it is not 

considered in this paper because the focus is on fair disclosure rather than voluntary disclosure. 
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and investment plan information. Information not classified as promotional, such as 

accounting numbers (e.g., preannouncements of earnings, and short- and long-term 

expectations on future earnings), is provided by FD3 and FD5.13 FD1, FD2, and FD4 are 

classified as qualitative types of disclosures, while FD3 and FD5 are classified as 

quantitative types of disclosures.14 

 

3.4. Control Variables 

To control for other factors affecting a firm’s information environment, which 

are potentially related to disclosure behavior and information asymmetry, several 

variables used in previous studies are included in the regression. Following is the natural 

logarithm of the number of analyst forecasts during year t plus one, which is obtained 

from FnGuide. Easley et al. (1998) report a negative relation between PIN and the number 

                                            

 
13 Among the FD items classified by KRX, the following disclosures are not included in the sample: 

request for inquired disclosure, response (or denial) to request for inquired disclosure, and others. 

These items are characterized by mandatory disclosures rather than voluntary disclosures. The total 

number of disclosures in these items is also negligible (31 issues during the sample period and only 

1 issue after the sample period of 2004–2007). Thus, the exclusion of these few observations does 

not change the tenor of results. 
14 Certain FD items overlap. For example, some firms do not issue future business plans as FD4 

and earnings expectations as FD5 but as FD1 or FD2. This issue is considered in the robustness 

checks. 
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of analysts following a firm, and Bowen et al. (2008) report that the cost of equity capital 

is lower for stocks with a sizeable analyst following. 

Size, measured as the natural logarithm of a firm’s market value, is included to 

control for information uncertainty imposed on operational activities and to capture all 

information about a firm. To control for governance structure, which possibly could be 

related to PIN, two ownership variables, LarOwn and InstOwn, are included. Previous 

studies report that insider ownership (LarOwn) is associated with low earnings 

information. I include LarOwn as insiders have an incentive to extract private benefits at 

the expense of minority shareholders, especially in most East Asian countries (Claessens 

et al., 2000; Fan and Wong, 2002; Haw et al., 2004). LarOwn is also expected to be 

positively associated with PIN. However, the sign of InstOwn, which measures 

institutional ownership, is not predicted because there is mixed evidence on the role of 

institutional investors in capital markets (Ayers and Freeman, 2000; Jiambalvo et al., 2002; 

Brown et al., 2004). Compared to individual investors, institutional investors are 

frequently assumed to be sophisticated investors who draw on advantages in gathering 

and processing information. If this is indeed the case, then the institutional ownership and 

informed trading (PIN) for a firm should move in the same direction. However, if 



32 

institutional investors perform a role of mitigating information asymmetry in the corporate 

governance mechanism, then they will tend to compel managers to improve the disclosure 

environment, therefore reducing PIN. Financial leverage (Leverage) is likewise included 

to capture stakeholders’ demand for private information. The last control variable is 

earnings volatility (EarnVol). The production of private information is expected to 

increase along with EarnVol because higher volatility increases the expected profits from 

trading on private information.  

 

IV. Empirical Results 

4.1. Sample Selection and Descriptive Statistics 

 Table 1 presents the descriptive statistics for the variables included in the models. 

The sample selection commenced by collecting 4,992 itemized fair disclosures from 2002 

to 2004 from the Reg FD database. Of the total number of observations, 3,865 items of 

information are disclosed by firms listed on the KSE.15 These observations, in turn, 

                                            

 
15 Firms traded on the KOSDAQ are excluded because the IFB/KSE Stock Transaction Database 

only covers KSE-listed firms. This exclusion is a limitation of this study, which potentially leads 

to a sample selection bias. Furthermore, the database contains no data beyond 2004, which makes 

it difficult to conduct research on serial changes in the variables. 
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produce 1,188 distinct firm-year observations of fair disclosure after zero values are 

assigned to the FD variable for firms that do not issue any fair disclosures. After 

eliminating observations with missing variables and outliers, a total sample of 1,136 firm-

year observations is obtained, of which 626 observations have non-zero FD. Panel A of 

Table 1 presents the descriptive statistics for the explanatory variables. On average, firms 

issue 3.24 fair disclosures a year. The maximum FD value indicates that the firm that 

issued the largest number of fair disclosures issued 76 fair disclosures in a single year. 

 Panel B of Table 1 describes the summary statistics for the dependent variable, 

PIN, and other control variables. The value of PIN varies from very small numbers (but 

not zero) to 0.331. The summary statistics reveal that, on average, 22.1% of the total trade 

orders of each firm are based on private information during the sample period.  

 Table 2 present the correlations between the variables used in the regression 

models. A significant negative correlation exists between fair disclosure frequency and 

PIN (-0.29 in the Pearson correlation), which provides initial support for the first 

hypothesis. The highest Pearson correlations between PIN and the control variables are 

those with Following (-0.38) and Size (-0.42). The correlations between FD and the 

control variables are by and large consistent with expectations, in that larger firms are 
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more active in issuing fair disclosures. FD is positively related to the number of analysts 

following a firm. The correlation between Size and Following is also strongly positive. 

These correlations demonstrate the interrelations between different information 

environments. In terms of ownership structure, FD is negatively related to the ownership 

of the largest shareholder but positively correlated with the shareholdings of institutional 

investors. Overall, the correlations in Table 2 demonstrate that the control variables used 

in the models are appropriate and that the univariate tests support the hypotheses. 

 

4.2. Multivariate Analysis of the Association between Fair 

Disclosure and the Level of Information Asymmetry 

 Table 3 presents the results of the estimation of Eq. (1) for the entire pooled 

sample. In Column (1), the coefficient of FD is -0.040 (t=-2.36), which is consistent with 

the prediction. In Column (2), the coefficient of Dummy(FD) indicates that PIN is lower 

for firms issuing fair disclosures. These results support the first hypothesis, that the 

frequency of fair disclosures is negatively and significantly associated with the level of 
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information asymmetry. 16  When yearly regressions from 2002 to 2004 are run in 

Columns (3) to (5), the coefficients of FD are all found to be negative. The coefficients of 

FD in 2003 and 2004 are statistically significant, while the coefficient of FD in 2002 is 

not significant. This can be attributed to the fact that Reg FD became effective in late 

2002, which may have possibly weakened the power of the test.  

 The coefficients of the control variables Following, Size, Larown, and Leverage 

show the expected signs and are generally significant in regressions. Following is 

negatively related to PIN, indicating that financial analysts serve to uncover, and 

disseminate information to the market. The coefficients of Size are all negative and 

significant. These results can be interpreted as indicating that information asymmetry is 

less prevalent in larger firms, which is consistent with previous research. The coefficient 

of LarOwn is significantly positive, indicating that ownership concentration results in 

                                            

 
16 The distribution of disclosures is the reason why Dummy(FD) is reported. In the sample, 510 

firm-year observations (approximately 45%) have no FD. Thus, using Dummy(FD) as one of the 

disclosure proxies appears to sufficiently capture the effect of firms’ choices to disclose or not. At 

the same time, however, this large portion of no-FD firms appears to be severe in terms of noise in 

the FD variable, even though the sample period pertains to the earlier period after the introduction 

of Reg FD. The possible explanations of zero-FD firms are as follows. First, these firms have no 

information to voluntarily disclose. Second, they have an information event but it is not sufficiently 

material to disclose. Third, firms have important information, but they decide not to disclose via 

FD. The third case is likely to occur when the information is negative, firms have no analyst 

following, or they disclose information only to a selected party against Reg FD. This explanation 

can potentially introduce a bias that cannot be fully eliminated in measuring disclosure frequency. 
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high levels of informed trading (Fan and Wong, 2002). However, inconsistent with the 

prediction, the coefficient of EarnVol is significantly negative. This result may imply that 

firms with highly volatile earnings tend to have lower market responses to earnings 

information (due to less persistent earnings). Hence, the expected price effects per unit of 

earnings surprise are lower, causing the expected benefits of private information to 

decrease with earnings volatility (Brown and Hillegeist, 2007). 

Eq. (1) is estimated again using the categorized FD variables to test the second 

hypothesis, which states that the effect of quantitative fair disclosures on the level of 

information asymmetry is more pronounced than that of qualitative disclosures. The 

categorized FD variables likewise mitigate the potential problem that occurs when only 

total disclosure frequency is counted, regardless of the characteristics of each disclosure. 

To investigate this, the frequency of quantitative disclosures (Quan) and qualitative 

disclosures (Qual) are calculated. Among the five items of fair disclosure, FD3 and FD5 

are classified as quantitative disclosure while FD1, FD2, and FD4 are classified as 

qualitative disclosure. PIN is regressed individually on each of the five items. The results 

are reported in Table 4.  

 Panel A in Table 4 illustrates that qualitative and quantitative disclosure each 
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reduce information asymmetry among equity investors. The first and second Columns of 

Panel A show that the respective coefficients of Quan and Qual are significantly negative. 

However, if both Quan and Qual are included in the regression (in the third Column), only 

Quan has an impact in mitigating information asymmetry. Panel B in Table 4 corroborates 

the results in Panel A. The first five regressions demonstrate similar results for each fair 

disclosure item, which indicate that the frequency of each fair disclosure item is negatively 

associated with PIN as a single explanatory variable. The only exception is FD2, which 

demonstrates a negative but insignificant coefficient. Furthermore, when the five FD 

items are included together in one regression, only the coefficient on FD5 is significant. 

The coefficient of FD3, the other quantitative disclosure measure, remains negative but is 

no longer significant. Consistent with the results reported in Panel A, the coefficients of 

the qualitative disclosures (FD1, FD2, and FD4) are not statistically different from zero 

after controlling for the quantitative disclosures. These results are consistent with those 

of Hutton et al. (2003) and Kim and Jun (2005), who assert that promotional disclosures 

that lack verifiability (compared with disclosures on earnings expectations) do not 

generate significant market reactions.  

Untabulated results of the regression using Dummy(FD) as a dependent variable 
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have similar magnitude and significance as the results in Table 4, suggesting that 

quantitative (earnings-related) disclosures have a greater effect in lowering the level of 

information asymmetry compared with qualitative (promotional or soft-talk) disclosures. 

The results in Table 4 likewise suggest that, given similar disclosure content, the 

frequency of disclosure is negatively related to information asymmetry, thereby 

confirming the validity of using disclosure frequency as a proxy for FD activities.  

 

4.3. Multivariate Analysis of the Associations among Fair 

Disclosure, Information Environment, and Level of Information 

Asymmetry 

 I next examine the effect of the information environment on the relation between 

fair disclosure activity and PIN. Botosan (1997) finds that the negative association 

between disclosure quality and the cost of equity capital is significant only for firms with 

a poorer information environment, proxied by analysts following. As I expect more 

information leakage in such firms, I expect the incremental impact of fair disclosure 

activities will be greater in such firms. In other words, I examine whether the information 

environment and disclosure activity substitute each other in mitigating information 
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asymmetry.  

 I report the results in Table 5. I employ two proxies for the information 

environment: firm size, and analyst following. The sample is divided into two groups 

(small vs. large) according to the firm size and the number of analysts following. I indicate 

a poorer information environment as firms with smaller size, and less analyst following. 

In Column (1) and (3), where firms are likely to be in poor information environment, the 

coefficients of FD are significantly negative. Meanwhile, the magnitudes of coefficient 

FD reduce in both Column (2) and (4), compared to those in Column (1) and (3). Further, 

the coefficients of Following are significant only in better information environment 

samples. The results indicate that the association between FD and PIN is weaker (stronger) 

in firms with better (poorer) information environments. Taken together, these findings 

confirm the substitute relation between firms’ information environment and disclosure 

activities in mitigating information asymmetry. 

 

4.4. Robustness Checks 

4.4.1. Accounting for Endogeneity 

 In Table 6, I present the results using an IV approach. I estimate a Generalized 
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Method of Moments (GMM) regression using the previously discussed instruments. 

Following the IV approach, I include all the exogenous variables in the first-stage. As in 

Column (1), of the five instruments Age, OpMar, and OpCycle are significantly related 

with FD. Consistent with the OLS results, the GMM estimates in Column (2) of Table 8 

show that disclosure activity is negatively related with the level of information asymmetry. 

To demonstrate the validity of the instrumental variables I provide some test results 

related with this approach. First, the test of endogeneity shows that the frequency of fair 

disclosure is endogenous, indicating the necessity of an IV application. Next, I present the 

results of both the under-identification test and the over-identification test. The null 

hypothesis of the under-identification test is that the instruments are not relevant to the 

endogenous variable and the null hypothesis of the over-identification test is that the 

instruments are not correlated with the error term. Thus, good instruments should reject 

the null hypothesis of the under-identification test, but should not reject that of the over-

identification test. The test statistics show that chosen instruments are valid. 

However, when the instrument is only weakly correlated with the endogenous 

regressor, the IV estimates are likely to be more biased and more likely to produce the 

wrong statistical inference than the simple OLS estimates (Larcker and Rusticus, 2010). 
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To verify whether the selected instruments are weak or strong, I report the results of some 

weak identification tests in Table 6. The partial R2 and the partial F-statistic of the 

instruments in the first-stage model are 1.33% and 2.00, respectively. This is a relatively 

small portion compared to the total explanatory power of the first-stage model (R2 = 

34.43%). Moreover, the test statistic of a weak instrument (2.00), which is introduced in 

Stock and Yogo (2002), cannot reject the null hypothesis that the instruments are weak. 

Stock et al. (2002) argue that these (relatively) low statistics imply that the chosen 

variables are weak instruments. Thus, I next provide the results of the conditional IV 

approach of Moreira and Poi (2003) in Column (3). 17  After considering the weak 

instruments problem, the relation between FD and PIN still remains negative and 

significant.  

 

4.4.2. The Potential Measurement Error in PIN and the Decomposition of PIN 

As discussed earlier, the trade-classification algorithms introduced by Lee and 

                                            

 
17 Moreira and Poi (2003) provide valid tests of structural coefficients based on the conditional 

distribution of non-pivotal statistics. The conditional approach is then employed to find critical 

value functions for Wald and likelihood-ratio tests yielding correct rejection probabilities, no 

matter how weak the instruments are. 



42 

Ready (1991) fail to distinguish buy-orders from sell-orders. This misclassification causes 

a downward bias in the PIN measure (Boehmer et al., 2007). In addition, there is another 

measurement error, which is related to liquidity in the PIN variable. Duarte and Young 

(2009) adjust the PIN model and decompose it into two components; one related to 

asymmetric information (adjusted PIN, or AdjPIN) and the other related to illiquidity 

(probability of symmetric order-flow shock, or PSOS). They maintain that liquidity effects, 

which are unrelated to information asymmetry, explain the relationship between PIN and 

the cross-section of expected returns. Their findings imply that the earlier findings in my 

study may have been driven by the liquidity factor of PIN rather than its information 

asymmetry factor. Using PIN with the potential measurement error as a proxy for 

information asymmetry is particularly critical because we cannot exclude the possibility 

that Reg FD may have a different impact on the liquidity of each stock. Hwang et al. (2013) 

also argue that PIN measures with the errors could hinder a proper identification of PIN 

pricing. Using various measures of PIN, they find that the bias-free AdjPIN, which is 

purged of a liquidity component, is positively related to implied cost of equity capital 

measure. Taken together, I address this concern in two ways. First, I directly use three 

other PIN measures: the bias-free PIN (AdjPIN), Lee-Ready-based PIN (LRPIN), and Lee-
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Ready-based adjusted PIN (LRAdjPIN) instead of PIN as a dependent variable. Second, I 

include the liquidity factor of PIN (PSOS) in each alternative model to control for the 

potential measurement error in PIN.  

The next issue regarding the dependent variable is the decomposition of PIN. As 

discussed in 3.2. and in Eq. (3), PIN can be decomposed by its parameters (α, ε, μ, υ). 

Each parameter has a different effect on PIN. Brown and Hillegeist (2007) decompose the 

measure of information asymmetry (PIN) into the absolute and relative trading behavior 

of informed and uninformed investors in order to examine the underlying channels 

through which disclosure quality is related to information asymmetry. They argue that (i) 

higher disclosure quality increases a firm’s visibility and reduces the costs of processing 

firm-specific public information, and hence will induce more trading in the firm’s stock 

by uninformed investors (ε); that (ii) the relative amount of informed trading remains 

unchanged even as the expected amount of uninformed trading increases with higher 

disclosure quality because greater uniformed trading attracts more informed trading and 

the amount of informed trading varies proportionately with the expected amount of 
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uniformed, liquidity-based trading18 (μ, υ); and that (iii) high quality disclosure reduces 

the frequency of private information events (α). In the analysis of measurement error in 

PIN discussed above, I also consider the effect of disclosure activity on the components 

of PIN to gain a deeper understanding about why there is a negative relation between 

disclosure activity and information asymmetry.  

The results in Table 7 show that the original results are robust to alternative 

treatments. For each panel, Column (1) shows the regression results of FD on the measure 

of information asymmetry and Columns (2), (3), (4), and (5) show the regression results 

of FD on each component of the four PIN variables. Panel A shows the results of when I 

use the four PIN variables in the basic regression model. For AdjPIN, the coefficient of 

FD becomes -0.065 (t=-3.02) and the (untabulated) coefficients and significance of the 

control variables are qualitatively similar. However, the coefficient of FD is positive 

(0.118) and marginally significant (t=1.67) when I use LRPIN. Moreover, the results show 

an insignificant relation between FD and LRAdjPIN. In addition, when I include PSOS in 

the right-hand side to capture the effect of (il)liquidity (Panel B), the coefficients and 

                                            

 
18 They also argue that as far as the informed traders are risk-averse and capital constrained, the 

relative amount of informed trading will fall as uninformed trading increases.  



45 

significance of FD are consistent with those in Panel A. The significantly negative 

coefficient of FD only appears for the regression on PIN and AdjPIN. Panel C and Panel 

D show the results of when I employ an IV regression approach. The results for PIN are 

similar with those in Panel A and Panel B. The only difference is that the coefficient of 

FD becomes negative and significant for LRAdjPIN in Panel D. The results corroborate 

my earlier findings on the effectiveness of Reg FD. 

For the elements of the PIN variable, results are shown in Columns (2) to (5) in 

each Panel of Table 7. I analyze the following EKO model parameters: ε is the average 

daily trading intensity of uninformed buyers and sellers; μ is the average daily trading 

intensity of informed investors on private information event days; υ (=μ/ε) is the relative 

amount of informed trading to uninformed trading; and α is a probability of private 

information event. In Column (2) of each panel, I present the results of the regression 

model where ε is the dependent variable. The FD coefficient is significant and positive 

for all sixteen regressions as expected. The results indicate that firms with higher 

disclosure frequency experience more trading by uninformed investors. These findings 

are consistent with the arguments in Merton(1987) and Brown and Hillegeist (2007) that 

higher disclosure frequency reduces the costs of processing public information about the 
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firm, resulting in more non-privately informed investors. One possible explanation is that 

uninformed investors are attracted to and have higher confidence in firms that consistently 

provide frequent disclosures, which reduces, ceteris paribus, the risk of trading against a 

privately informed investor.  

The results for the equation of μ are presented in each Column (3) of Table 7. 

The coefficient is positive and significant for thirteen out of sixteen regressions. The FD 

coefficient loses significance when I use LRPIN and LRAdjPIN as a dependent variable 

in Panel A and Panel B. This finding suggests that informed investors increase their 

trading intensity of the stock with a higher disclosure level.  

Next, the results for the regression model where υ is the dependent variable are 

presented in Column (4) of each panel. As υ equals μ/ε, it measures the relative amount of 

informed investors’ trading on private information event days, compared to the amount of 

uninformed investors’ trading. The results show that only two coefficients (where υ of 

PIN is used as a dependent variable in Panel C and Panel D) have significant and negative 

signs, and the other fourteen out of sixteen coefficients of υ are insignificant. This finding 

indicates that the ratios of the two do not change, resulting in an insignificant association 

between the relative amount of informed trading and disclosure frequency, even though 
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the amount of trading by both informed and uninformed investors increases with 

disclosure frequency. To the extent that informed investors are capital-constrained or risk 

averse, there will be a negative relation between disclosure activity and υ; otherwise there 

will be no association between the two. 

In Column (5) of Table 7, I present the results of whether disclosure activity is 

associated with the frequency of private information events, α. The results show that only 

two coefficients of FD (where AdjPIN is used as a dependent variable in Panel C, and 

LRAdjPIN in Panel D) are negative and significant. The results do not support the 

expectation that firms can reduce the private information events by pursuing high levels 

of disclosure activity.  

 

4.4.3. The impact of Confounding Variables  

As discussed earlier, prior research on the effects of Reg FD in the U.S. shows 

mixed results. According to Francis et al. (2006), one of the possible reasons why prior 

research found mixed results is the “confounding events” that affect all firms. It is possible 

that the sample period in this study, which contains the implementation and passage of 

Reg FD (2002-2004), also includes other economic events that would be expected to 
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impact the relation between disclosure activity and information asymmetry. One way to 

control for this issue is to include fixed effects, such as industry, year, or macroeconomic 

variables, as is done in this study. To mitigate the effect of confounding events, Francis et 

al. (2006) conducted a cross-sectional approach which provides the differences between 

US firms and ADRs in the response to Reg FD, because ADRs are exempt from the 

regulation, yet face similar capital market influences. For the sample in this study, it is not 

possible to construct a research design similar to that in Francis et al. (2006). Alternatively, 

I examined the potential impact of unobserved confounding variables following the 

approach in Frank (2000), which is denoted as the Impact Threshold for a Confounding 

Variable (ITCV). The concern is that the coefficient of a treatment variable is statistically 

significant when a confounding variable is not controlled for, but not so when it is 

included. In this case, the estimate without considering the confounding variable cannot 

be interpreted as being indicative of the effect of a treatment on the outcome. To assess 

the impact of an unobserved confounding variable on the inference of a regression 

coefficient, the amount of the correlations both between the confounding variable and 

outcome, and between the confounding variable and the independent variable of interest 

should be estimated, controlling for other variables. The ITCV is defined as the lowest 



49 

product of the partial correlation between y and the confounding variable and the partial 

correlation between x and the confounding variable which makes the coefficient 

statistically insignificant. If the ITCV is high (low), the OLS results are robust (not robust) 

to omitted variable concerns. 

Table 8 shows the results of this analysis. Column (1) and Column (2) reports 

the results for regressions of PIN on FD, which correspond to the results in Table 3. 

Column (3) reports the ITCV on disclosure frequency. The threshold value for FD is -

0.01, implying that the correlations between FD and PIN with the confounding variable 

only need to be about 0.1 ( 01.0 ) each for the OLS result to be overturned. Since 

disclosure frequency is negatively related to PIN, the negative sign of ITCV implies that 

the confounding variable would weaken this (negative) relation.  

Following Larcker and Rusticus (2010), I provide the impact of the inclusion of 

each control variable on the coefficient of disclosure frequency in Column (4) in order to 

determine whether the ITCV is small enough to interpret that the OLS association is 

fragile. This can be interpreted as a benchmark for the size of likely correlations involving 

the confounding variable. The values of the impact in Column (4) are calculated as the 

product of the partial correlation between x and the control variable and the partial 



50 

correlation between y and the control variable. I also calculate a more conservative 

measure of impact (Impactraw) for each of the control variables in Column (5), which is 

based on the raw (simple) correlations instead of partial correlations.  

In Column (4), the variable with the largest impact on the coefficient of FD is 

Size, with a value of -0.0598. This suggests that an unobserved confounding variable must 

be more highly correlated with the FD and PIN than Size to overturn the results. In 

Column (5), control variables with a larger value of impact than ITCV are Size (-0.1974), 

Following (-0.1444), and InstOwn (-0.0391). Comparing the raw-impact scores to the 

ITCV suggests that the effect of disclosure frequency is not nearly as robust as implied in 

Column (4). The results indicate that I cannot rule out the possibility of a confounding 

variable that would change the relation between FD and PIN if it is included in the model. 

However, it is unlikely that such an unobserved variable exists under the assumption that 

a good set of control variables (i.e., Size and Following) are included in the model.19 

                                            

 
19 Comparing ITCV and the impact scores of control variables is an indirect way to examine 

whether there is an influential confounding variable. Although the assessment of confounding 

variables is a useful evaluation procedure for the OLS estimates, absolute standards for impact 

threshold are difficult to establish. Larcker and Rusticus (2010) propose to develop reference 

distributions for the typical effect sizes (e.g., partial correlation for the primary variables of 

interest). These reference distributions could be used to assess the likelihood that an observed 

ITCV is large enough for the estimated OLS coefficient to be unaffected by endogeneity. 
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4.4.4. Reclassification of Fair Disclosure Variables 

 As earlier stated, despite the fact that Reg FD defines each fair disclosure item, 

a number of firms do not classify preannouncements of earnings as FD3 and earnings 

expectations as FD5. Instead, they fair-disclose through FD1 or FD2. In such cases, the 

information contents of some of the FD items unavoidably overlap, which results in 

classification noise in the FD variables. Similarly, I find that disclosures on investor 

relations (FD1) sometimes contain earnings preannouncements or earnings forecast 

information alongside other descriptive information. As FD1 is defined as a qualitative 

disclosure, it could possibly cause bias and result in bias in the corresponding coefficient. 

Accordingly, I manually reclassify those items according to the contents of each 

disclosure. The results of the tests with the reclassified sample are generally consistent 

with those in the main analyses.  

 

4.4.5. Prais-Winsten Regressions 

 This paper develops cross-sectional predictions from a model in which FD 

activities reduce information asymmetry. One potential problem with this approach is that 
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FD activities could possibly be dependent over time. In this case, OLS standard errors 

tend to be biased downwards, and the magnitude of this bias increases with the number of 

years within the panel.20 Following Petersen (2009), I use adjusted standard errors based 

on clustering by each firm in the main analyses in the presence of time-series dependence. 

As another effort to correct this autocorrelation problem, Prais-Winsten regressions are 

estimated with panel-corrected standard errors. This methodology can be applied to 

samples with heteroskedasticity, within-panel serial correlations, and cross-sectional 

dependence (Greene, 2000), as it produces more conservative inferences. The 

(untabulated) results of Prais-Winsten regressions do not alter the tenor of the results. 

 

4.4.6. The impact of FD activities in Chaebol firms 

Business groups called Chaebol account for a large fraction of the economic 

activity in Korea. Most of the Chaebol firms are controlled by families that hold equity 

shares directly or indirectly through pyramidal structures or cross-shareholdings. 

Primarily because of the tunneling incentives of the families, these firms tend to disclose 

                                            

 
20 The sample covers three years, which is a relatively short period of time. This short period 

appears to alleviate concerns caused by serial autocorrelation to a certain extent. 
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less firm-specific information to disguise the opportunistic behavior of management, 

which is expected to exacerbate the degree of information asymmetry between 

management and outside shareholders (Attig et al., 2006). It is then highly probable that 

traders that have relatively close connections with the Chaebol families are more informed 

than other outsiders (Bhattacharya et al., 2000). I thus examine whether the role of FD 

activities in mitigating information asymmetry is less pronounced in Chaebol firms. 

In so doing, I include the interaction term of FD and a Chaebol indicator as an 

additional explanatory variable in the main regression. I find that the coefficient of the 

interaction term is significantly positive (coefficient = 0.064, t=2.15), whereas the 

coefficient of the Chaebol indicator is not significant. This finding implies that the impact 

of FD on PIN is significantly weaker in Chaebol firms, consistent with the argument of 

Anderson et al. (2009) that firms with high family ownership tend to have more opaque 

information. 

 

V. Summary and Conclusion 

 This paper investigates the effectiveness of Reg FD in Korea by documenting 

whether FD activities are negatively associated with information asymmetry proxied by 



54 

the probability of informed trading. I employ the number of fair disclosures issued as a 

measure of fair disclosure activity and examine whether it is associated with the PIN. I 

find strong evidence indicating that the number of fair disclosures is negatively associated 

with the PIN for a sample of listed companies in Korea following the adoption of Reg FD. 

Whether this negative association varies according to the type of fair disclosure is likewise 

explored by classifying the disclosure items into quantitative and qualitative disclosures. 

The results suggest that each fair disclosure item is statistically and negatively correlated 

with the level of information asymmetry in separately analyzed regressions. However, the 

relation appears to be weaker for qualitative disclosures than for quantitative disclosures, 

which is consistent with the second hypothesis. Taken together, I conclude that the 

frequency and the information content of fair disclosure activities both help reduce 

information asymmetry. I further find that the negative relation between fair disclosure 

activities and information asymmetry is more pronounced in firms with poorer 

information environments. This finding reinforces the argument that Reg FD has been 

effective in curbing the information leakage that was prevalent in firms with poorer 

information environments. Various sensitivity tests demonstrate that the results are robust. 

This paper has important policy implications for emerging markets, where views 
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on the effectiveness of disclosure regulations tend to be skeptical. The findings suggest 

that the Korean Reg FD has effectively achieved its intended goal of mitigating 

information asymmetry. Given the level of doubt concerning the effectiveness of Reg FD 

in the U.S., the reported negative relation between fair disclosure activity and information 

asymmetry in an emerging market is encouraging.  

 Despite these conclusive results, the findings must be interpreted with caution 

because of certain caveats. First, it is not possible to examine the changes in disclosure 

activities surrounding the adoption of Reg FD because the disclosure data is available 

only for the post-Reg FD period. Second, among the various attributes of fair disclosure, 

only the frequency and information content of disclosure activities are used as proxies for 

disclosure quality. I expect continued research to incorporate other attributes, such as 

disclosure bias or precision, in the context of management forecasts.  
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Appendix A 

Comparison of the Regulation Fair Disclosure between Korea and the U.S. 
 Korea21 U.S.22 

Regulatory 

body 

 KRX  

 (self-imposed organization) 

 SEC  

 (government organization) 

Information 

subject to fair 

disclosure 

 Future business plans or 

management plans; 

 Estimation or forecast of sales, 

operating profits (losses), and 

profits (losses) from continuing 

operations before corporate tax or 

net profits (losses); 

 Business performance such as sales, 

operating profits (losses), profits 

(losses) from continuing operations 

before corporate tax, or net profits 

(losses) that are included in the 

financial reports that are released 

before submitting those reports; and 

 Matters relating to material 

corporate information, material 

business information of 

subsidiaries, and the matters for 

which disclosure deadlines have not 

yet passed. 

 Material nonpublic information 

about the issuer or its securities. 

Persons whose 

communications 

are covered by 

Reg FD 

 The listed corporation concerned 

and its representatives; 

 Officers of the concerned 

listed corporation (including 

directors, auditors or any 

persons who hold equivalent 

positions); and 

 Employees of the concerned 

listed corporation who have 

access to the fair disclosure 

information (refers to the staff 

members of the department 

that handles the matters 

concerning the information 

subject to disclosure or of the 

department that is responsible 

for fair disclosure). 

 A public company or any person 

acting on its behalf. 

 Persons acting on behalf of a public 

company include: 

 Its directors, executive 

officers, investor relations 

officers, public relations 

officers or other persons with 

similar functions (referred to 

as senior officials); 

 Other persons who are 

directed to make disclosure by 

senior officials; and 

 Any other officer, employee or 

agent of the company who 

regularly communicates with 

market professionals or with 

holders of the company’s 

securities. 

Recipients of  Securities firms, investment  Company security holders receiving 

                                            

 
21 Korea Exchange. (2009). Stock Market Disclosure Regulation. 
22 Securities and Exchange Commission. (2002). Final Rule: Selective Disclosure and Insider 

Trading. Release Nos. 33-7881, 34-43154, IC-24599, File No. S7-31-99. 
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information 

who are covered 

by Reg FD 

companies, asset management 

companies investment advisory 

companies, and futures business 

companies pursuant to the Act 

(including the Korean branch 

offices of the foreign corporations 

that are licensed or registered in 

accordance with pertinent laws), the 

officers and employees of such 

companies, and those who are 

authorized by or in partnership with 

them; 

 Institutional investors and their 

officers and employees; 

 Foreign institutional investors and 

their officers and employees; 

 Broadcasting companies and news 

agencies such as newspapers and 

communication companies, and 

their officers and employees; 

 The operators of securities 

information sites that utilize the 

information networks, and their 

officers and employees; 

 The holders of stocks of listed 

corporations, who are expected to 

buy or sell the stocks of listed 

companies by exploiting the 

information subject to fair 

disclosure; and 

 Among the persons who are deemed 

to be equivalent to those noted in the 

above, the ones who are selected by 

the KRX. 

information under circumstances in 

which it is reasonably foreseeable 

that the recipient will purchase or 

sell the company’s securities on the 

basis of the information; 

 Brokers, dealers, and their 

associated persons; 

 Investment advisers, institutional 

investment managers, and their 

associated persons; and 

 Investment companies, hedge 

funds, and their affiliated persons. 

Reporting 

method 

 Only permits disclosures using the 

electronic disclosure system of the 

KRX (KIND system). 

 Filing or furnishing a Form 8-K; or 

 Another method or combination of 

methods that is reasonably designed 

to effect broad, non-exclusive 

distribution of the information to the 

public (e.g., press releases, Internet 

webcasting, and teleconferencing). 

Penalties 

against violation 

of the fair 

disclosure 

regulation 

 Designation as an unfaithful 

disclosure corporation, trading 

suspension, publication of the fact 

about the designation, compulsory 

training program, and investigation 

into trading practices; and 

 Withdrawal of stocks from the 

market (e.g., designation as 

administrative stock and delisting) 

according to the frequency of 

violations. 

 SEC enforcement action: 

 An administrative action 

seeking a cease-and-desist 

order, or a civil action seeking 

an injunction and/or civil 

money penalties; and 

 An enforcement action against 

an individual at the issuer 

responsible for the violation. 
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Parameters N Mean Std. Q1 Median Q3 

α 1,136  0.272  0.089  0.205  0.270  0.339  

δ 1,136  0.625  0.102  0.561  0.634  0.699  

ε 1,136  213.386  282.429  39.877  96.154  254.984  

μ 1,136  328.817  304.226  126.881  245.661  423.291  

PIN 1,136  0.221  0.041  0.190  0.220  0.250  

Notes: α is the probability of an information event, δ is the probability that the private information 

contains bad news, μ is the arrival rate of informed trade, εb is the arrival rate of uninformed buy 

orders, and εs is the arrival rate of uninformed sell orders. The nodes to the left of the dotted line 

occur once per day, whereas trade occurs continuously throughout the day to the right of the line 

(Brown et al., 2004). 

Buy arrival rate = εb + μ 

Sell arrival rate = εs 

Buy arrival rate = εb  

Sell arrival rate = εs  

Sell arrival rate = εs + μ 

Buy arrival rate = εb 

Continuously 

throughout day 

 

Once per day 

“Good News” 

prob = 1 - δ 

 

“Bad News” 

prob = δ 

 

Information event 

does not occur 

prob = 1 - α 

 

Information 

event occurs 

prob = α 

 

Figure 1  

Tree Diagram of the Trading Process in the EKO model 
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Table 1  
Summary Statistics 

Panel A. Explanatory Variables 

 Variables N Mean Std. Min. Q1. Median Q3. Max. 

FD 1,136 3.24 6.89 0 0 1 3 76 

FD1 1,136 0.74 2.09 0 0 0 0 19 

FD2 1,136 0.48 1.69 0 0 0 0 19 

FD3 1,136 1.15 2.42 0 0 0 1 19 

FD4 1,136 0.63 1.88 0 0 0 0 19 

FD5 1,136 0.25 0.60 0 0 0 0 5 

Quan 1,136 1.40 2.70 0 0 0 2 19 

Qual 1,136 1.84 4.61 0 0 0 2 57 

 

Panel B. Other Variables 

Variables N Mean Std. Min. Q1. Median Q3. Max. 

PIN 1,136 0.221 0.041 0.007 0.190 0.220 0.250 0.331 

Following 1,136 1.740 2.027 0.000 0.000 0.693 3.784 5.811 

Size 1,136 24.719 1.574 22.148 23.558 24.408 25.599 29.508 

LarOwn 1,136 0.239 0.140 0.046 0.136 0.209 0.305 0.736 

InstOwn 1,136 0.400 0.268 0.004 0.172 0.369 0.608 1.000 

Leverage 1,136 0.244 0.175 0.000 0.099 0.230 0.366 0.670 

EarnVol 1,136 0.096 0.164 0.004 0.020 0.036 0.076 0.877 

Chaebol 1,136 0.239 0.426 0.000 0.000 0.000 0.000 1.000 

Age 1,136 5.882 0.564 3.219 5.737 5.962 6.211 6.725 

Sgrowth  

Cap 

1,136 0.101 0.356 -0.615 -0.039 0.060 0.170 2.332 

CapInt 1,136 0.365 0.191 0.000 0.219 0.351 0.497 0.935 

 
OpMar 1,136 0.198 0.152 -0.053 0.109 0.153 0.233 0.799 

OpCycle 1,136 0.356 0.220 0.062 0.216 0.300 0.427 1.340 

Notes: This table presents the summary statistics for the 1,136 firm-year observations over the period 2002-

2004. FD is the number of fair disclosures issued during calendar year t. FD1 ~ FD5 are categorized fair 

disclosure items, which are the number of fair disclosures issued during calendar year t. FD1 contains matters 

related to fair disclosure; FD2 matters related to timely disclosure; FD3 preannouncements of sales, operating 

income (loss), ordinary income (loss), or net income (loss); FD4 future business plans and management plans; 

and FD5 forecast or estimation of sales, operating income (loss), ordinary income (loss), or net income (loss). 

Quan is the frequency of quantitative disclosure calculated as the sum of FD3 and FD5. Qual is the frequency 

of qualitative disclosure calculated as the sum of FD1, FD2, and FD4. PIN is the probability of informed 

trading, Following is the natural log of the number of analyst forecasts plus one (as reported in FnGuide). Size 

is the natural log of market capitalization at the end of the year. LarOwn is the largest shareholding in the 

previous year, InstOwn is the shareholding of institutional investors in the previous year, Lev is the sum of 
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the long-term debt and the short-term debt scaled by total assets. EarnVol is the standard deviation of earnings 

scaled by assets over the previous 5 years. Chaebol is an indicator that equals 1 if a firm has a group affiliation, 

and 0 otherwise. Age is the logarithm of the number of months passed since a firm’s establishment. Sgrowth 

is one-year sales growth defined as sales minus lagged sales divided by lagged sales. CapInt is capital intensity 

defined as the ratio of property, plant, and equipment to total assets. OpMar is operating margin defined as 

sales minus cost of goods sold, scaled by sales. OpCycle is the length of operating cycle, defined as average 

receivables divided by sales plus average inventory divided by cost of goods sold. The smallest (largest) 1% 

of the observations for each variable is set to 1% (99%).
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Table 2  

Correlation Matrix 

 FD Quan Qual PIN Following Size LarOwn InstOwn Leverage EarnVol Chaebol Age CapInt Sgrowth OpMar 

Quan 0.899                

Qual 0.967  0.758               

PIN -0.290  -0.292  -0.262              

Following 0.378  0.412  0.324  -0.383             

Size 0.471  0.482  0.422  -0.421  0.776            

LarOwn -0.037  -0.017  -0.045  0.115  -0.059  0.005           

InstOwn 0.229  0.253  0.194  -0.168  0.413  0.565  0.365          

Leverage 0.019  -0.016  0.038  -0.024  -0.173  -0.157  -0.038  -0.036         

EarnVol -0.063  -0.086  -0.044  0.019  -0.293  -0.227  0.095  0.040  0.118        

Chaebol 0.273  0.268  0.252  -0.211  0.455  0.563  0.054  0.386  0.033  -0.139       

Age -0.076  -0.060  -0.078  0.046  -0.058  -0.021  -0.198  -0.068  0.041  0.054  0.003      

CapInt 0.013  0.025  0.004  -0.016  0.127  0.123  0.060  0.166  0.192  -0.077  0.143  0.083     

Sgrowth 0.017  0.005  0.022  -0.040  -0.019  -0.032  0.024  0.042  0.018  0.162  -0.015  -0.083  0.023    

Opmar 0.109  0.096  0.107  -0.069  0.214  0.176  0.038  0.089  -0.098  -0.124  0.080  -0.062  0.039  0.006   

Opcycle -0.063  -0.087  -0.044  0.050  -0.172  -0.211  -0.027  -0.156  0.012  0.099  -0.169  0.008  -0.061  -0.128  0.346  

Notes: This table reports the Pearson correlations for the variables used in the main regression and the IV regression. The bold figures indicate that the 

significance level is below 10% (two-tailed). See Table 1 for a description of the variables. 
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Table 3  
The Impact of Fair Disclosure Frequency on Information Asymmetry 

Variables 
(1) 

FD 

(2) 

Dummy(FD) 

Yearly Regressions 

(3) 

Year 2002 

(4) 

Year 2003 

(5) 

Year 2004 

Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept 0.488*** (12.66) 0.477*** (13.16) 0.547*** (9.38) 0.387*** (8.13) 0.455*** (7.02) 

FD -0.040** (-2.36) -0.014*** (-5.09) -0.114 (-1.51) -0.033** (-1.96) -0.085*** (-2.73) 

Following -0.004*** (-3.29) -0.003*** (-3.11) -0.003* (-1.68) -0.003* (-1.90) -0.004** (-2.29) 

Size -0.009*** (-5.65) -0.008*** (-5.54) -0.013*** (-4.99) -0.007*** (-3.49) -0.009*** (-3.35) 

LarOwn 0.024** (2.52) 0.024** (2.52) 0.021 (1.60) 0.022 (1.56) 0.026* (1.65) 

InstOwn 0.010 (1.63) 0.008 (1.41) -0.004 (-0.48) 0.008 (0.77) 0.033*** (3.38) 

Leverage -0.020*** (-2.66) -0.020*** (-2.72) -0.023** (-2.39) 0.001 (0.08) -0.042*** (-3.11) 

EarnVol -0.027*** (-3.29) -0.024*** (-3.09) -0.034*** (-3.50) -0.006 (-0.44) -0.042*** (-2.77) 

Year Yes  Yes  Yes  Yes  Yes  

Industry Yes  Yes  Yes  Yes  Yes  

#Observations 1,136  1,136  385  391  360  

#Clusters  492  492  385  391  360  

Adj.R2 (%) 25.12  26.95  33.59  20.39  21.35  

Notes: This table reports the results of regressions of PIN on the explanatory variables. FD is the disclosure frequency while Dummy(FD) is an indicator 

that equals 1 if a firm reports more than one FD, and 0 otherwise. All the coefficients of FD are multiplied by 100. The year and industry dummies are 

included but not reported for brevity. I adjust t-statistics by using standard errors clustered on each firm. The symbols ***, **, and * indicate significant 

difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a description of the other variables. 
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Table 4  

The Impact of Quantitative and Qualitative Fair Disclosure 

Panel A. The Impact of Quantitative and Qualitative Disclosure on Information Asymmetry 

Variables 

(1) (2) (3) 

Quantitative Disclosure  

Only 

Qualitative Disclosure  

Only 

Quantitative vs.  

Qualitative Disclosure 

 Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept 0.488*** (12.71) 0.493*** (12.88) 0.489*** (12.67) 

Quan -0.127** (-2.58)   -0.143** (-2.11) 

Qual   -0.042* (-1.86) 0.014 (0.44) 

Following -0.003*** (-3.16) -0.004*** (-3.36) -0.003*** (-3.14) 

Size -0.009*** (-5.64) -0.009*** (-5.81) -0.009*** (-5.65) 

LarOwn 0.024** (2.54) 0.024** (2.53) 0.024** (2.55) 

InstOwn 0.010* (1.66) 0.010* (1.64) 0.010* (1.67) 

Leverage -0.020*** (-2.66) -0.021*** (-2.72) -0.020*** (-2.68) 

EarnVol -0.027*** (-3.33) -0.027*** (-3.32) -0.027*** (-3.35) 

Year Yes  Yes  Yes Yes 

Industry Yes  Yes  Yes  

#Observations 1,136  1,136  1,136  

#Clusters 492  492  492  

Adj. R2 (%) 25.29  24.98  25.24  
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Panel B. The Impact of Each Fair Disclosure Item on Information Asymmetry 

Variables 
(1) FD1 (2) FD2 (3) FD3 (4) FD4 (5) FD5 (6) ALL 

Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept 0.492*** (12.79) 0.504*** (13.59) 0.493*** (12.87) 0.495*** (13.24) 0.492*** (13.47) 0.480*** (12.44) 

FD1 -0.102* (-1.75)         -0.085 (-1.10) 

FD2   -0.009 (-0.14)       0.067 (0.99) 

FD3     -0.106* (-1.93)     -0.037 (-0.46) 

FD4       -0.093** (-2.03)   -0.004 (-0.05) 

FD5         -0.626*** (-4.03) -0.601*** (-3.67) 

Following -0.004*** (-3.33) -0.004*** (-3.39) -0.003*** (-3.23) -0.004*** (-3.40) -0.003*** (-3.24) -0.003*** (-3.19) 

Size -0.009*** (-5.79) -0.010*** (-6.25) -0.009*** (-5.79) -0.009*** (-6.00) -0.009*** (-5.99) -0.009*** (-5.45) 

LarOwn 0.025** (2.58) 0.025** (2.58) 0.024** (2.56) 0.024** (2.53) 0.024** (2.54) 0.024** (2.54) 

InstOwn 0.010 (1.62) 0.010* (1.70) 0.010* (1.66) 0.010* (1.70) 0.011* (1.71) 0.010* (1.67) 

Leverage -0.021*** (-2.71) -0.022*** (-2.85) -0.021*** (-2.73) -0.021*** (-2.72) -0.020*** (-2.65) -0.019** (-2.53) 

EarnVol -0.027*** (-3.35) -0.028*** (-3.41) -0.027*** (-3.36) -0.027*** (-3.35) -0.027*** (-3.33) -0.027*** (-3.30) 

Year Yes  Yes  Yes  Yes  Yes  Yes  

Industry Yes  Yes  Yes  Yes  Yes  Yes  

#Observations 1,136  1,136  1,136  1,136  1,136  1,136  

#Clusters 492  492  492  492  492  492  

Adj. R2 (%) 25.03  24.83  25.10  24.98  25.55  25.51  

Notes: Panel A reports the results of regressions of PIN on quantitative and qualitative disclosure frequency. Panel B uses each item of fair disclosure as an 

explanatory variable. All the coefficients of the FD variables (Quan, Qual, and FD1 to FD5) are multiplied by 100. The year and industry dummies are 

included but not reported for brevity. I adjust the t-statistics by using standard errors clustered on each firm. The symbols ***, **, and * indicate significant 

difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a description of the other variables. 
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Table 5  

The Impact of Fair Disclosure:  

Poor Information Environment vs. Good Information Environment 

 (1) (2) (3) (4) 

Variables Small Size Large Size Small Following Large Following 

 Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept 0.427*** (5.50) 0.490*** (9.85) 0.324*** (5.99) 0.617*** (12.18) 

FD -0.088* (-1.68) -0.036* (-1.70) -0.093* (-1.76) -0.024 (-1.22) 

Following 0.001 (0.77) -0.005*** (-4.84) -0.001 (-0.13) -0.009*** (-5.23) 

Size -0.009*** (-3.11) -0.011*** (-5.74) -0.004** (-2.16) -0.012*** (-6.96) 

LarOwn 0.030** (2.47) 0.012 (1.02) 0.038*** (3.09) 0.001 (0.09) 

InstOwn 0.003 (0.36) 0.017** (2.21) 0.001 (0.15) 0.022*** (2.81) 

Leverage -0.011 (-1.30) -0.025** (-2.54) -0.010 (-1.13) -0.021** (-2.29) 

EarnVol -0.017** (-2.19) -0.043*** (-2.68) -0.020** (-2.53) -0.046** (-2.04) 

Year Yes  Yes  Yes  Yes  

Industry Yes  Yes  Yes  Yes  

#Observations 568  568  568  568  

Adj. R2 (%) 7.18  30.06  5.98  38.76  

Notes: This Table reports the results of regressions of PIN on disclosure frequency for high information environment sample and for low information 

environment sample. Information environment is proxied by firm size (Size), analyst following (Following). The coefficients of the FD are multiplied by 

100. Year dummies, and industry dummies are included in the regressions but not reported for brevity. I adjust t-statistics by using standard errors clustered 

on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a description 

of the other variables. 
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Table 6  

Instrumental Variables (IV) Regression 

 (1) (2) (3) 

Variables First Stage OLS Second Stage GMM Conditional Approach 

 Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

Intercept -0.275*** (-3.43) 0.327*** (3.21) 0.250** (2.29) 

FD   -0.460** (-2.01) -0.494** (-2.29) 

Following 0.003** (2.20) -0.002 (-1.42) -0.002 (-1.50) 

Size 0.018*** (5.21) -0.003 (-0.66) -0.001 (-0.19) 

LarOwn -0.019 (-1.33) 0.016 (1.40) 0.018 (1.61) 

InstOwn -0.012 (-1.54) 0.006 (0.79) 0.008 (1.02) 

Leverage 0.037*** (3.07) -0.005 (-0.40) -0.003 (-0.26) 

EarnVol 0.017** (2.20) -0.019** (-2.05) -0.019* (-1.85) 

Age -0.006* (-1.78)     

Sgrowth 0.003 (0.94)     

CapInt -0.010 (-1.01)     

OpMar -0.035** (-2.34)     

OpCycle 0.011* (1.68)     

Year Yes  Yes  Yes  

Industry Yes  Yes  Yes  

#Observations 1,136  1,136  1,136  

#Clusters 492  492  N/A  

Adj. R2 (%) 34.43  6.20  15.36  

       

Partial F-statistic F = 2.00 (p = 0.077) 

Partial R2 (%) R2 = 1.33  

Endogeneity test χ2 = 5.306 (p = 0.021) 

Kleibergen-Paap rk statistic (Underidentification test) Wald = 10.24 (p = 0.069) 

Hansen J statistic (Overidentification test) χ2 = 1.914 (p = 0.752) 

Weak identification test F = 2.00  

Notes: This table shows the IV regression results. Column (1) shows the regression results for the determinants 
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of FD. The instruments included in the first stage are Age, Sgrowth, CapInt, OpMar, and OpCycle. Column 

(2) reports the second stage GMM results. Column (3) shows the regression results for the conditional 

approach, which is introduced in Moreira and Poi (2003). The year and industry dummies are included but 

not reported for brevity. The t-statistics in Columns (1) and (2) are adjusted by using standard errors clustered 

on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-

tailed), respectively. See Table 1 for a description of the variables. 
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Table 7  

Comparison of Alternative PIN Measures and the Impact of Fair Disclosure on Components of PIN 

Panel A. Basic Model 

  Combined Variable  Components of PIN 

Alternative PIN 

Measures 

 (1)  (2) (3) (4) (5) 

 Information Asymmetry 

Equation 

 
 Equation  Equation  Equation  Equation 

 (-)  (+) (+) (-) (-) 

  Coeff. t-stat.  Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

(a) PIN  -0.040** (-2.35)  1.880*** (4.59) 1.849*** (5.29) 0.126 (0.36) -0.038 (-1.18) 

(b) AdjPIN  -0.065*** (-3.02)  1.883*** (4.31) 2.175*** (2.87) 9.967 (0.41) -0.071 (-1.46) 

(c) LRPIN  0.118* (1.67)  1.084*** (3.24) 1.686 (1.61) 2.839 (0.25) -0.019 (-0.36) 

(d) LRAdjPIN  0.026 (1.13)  1.234*** (3.52) 1.622 (1.37) -20.330 (-0.44) -0.064 (-0.97) 
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Panel B. Basic Model & PSOS Controlled 

  Combined Variable  Components of PIN 

Alternative PIN 

Measures 

 (1)  (2) (3) (4) (5) 

 Information Asymmetry 

Equation 

 
 Equation  Equation  Equation  Equation 

 (-)  (+) (+) (-) (-) 

  Coeff. t-stat.  Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

(e) PIN  -0.046*** (-3.04)  1.809*** (4.28) 1.744*** (4.83) 0.036 (0.10) -0.038 (-1.18) 

(f) AdjPIN  -0.056*** (-2.98)  1.839*** (4.12) 2.049*** (2.71) 8.195 (0.34) -0.057 (-1.26) 

(g) LRPIN  0.121* (1.71)  1.080*** (3.22) 1.700 (1.62) 2.919 (0.26) -0.019 (-0.35) 

(h) LRAdjPIN  0.021 (1.16)  1.236*** (3.52) 1.781* (1.66) -16.214 (-0.37) -0.077 (-1.53) 
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Panel C. Instrumental Variables Regression 

  Combined Variable  Components of PIN 

Alternative PIN 

Measures 

 (1)  (2) (3) (4) (5) 

 Information Asymmetry 

Equation 

 
 Equation  Equation  Equation  Equation 

 (-)  (+) (+) (-) (-) 

  Coeff. t-stat.  Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

(i) PIN  -0.380** (-2.24)  20.561*** (2.94) 16.428*** (2.98) -8.057* (-1.81) 0.341 (1.12) 

(j) AdjPIN  -0.878*** (-3.03)  20.981*** (2.94) 25.631*** (2.80) -1.364 (-0.01) -1.090** (-2.37) 

(k) LRPIN  0.351* (1.69)  15.226** (2.40) 19.443*** (2.68) 44.692 (1.60) 0.194 (0.57) 

(l) LRAdjPIN  -0.220 (-1.29)  14.484** (2.30) 20.922** (2.15) 181.043 (0.95) -0.456 (-1.09) 

 

  



78 

Panel D. Instrumental Variables Regression & PSOS Controlled 

  Combined Variable  Components of PIN 

Alternative PIN 

Measures 

 (1)  (2) (3) (4) (5) 

 Information Asymmetry 

Equation 

 
 Equation  Equation  Equation  Equation 

 (-)  (+) (+) (-) (-) 

  Coeff. t-stat.  Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. Coeff. t-stat. 

(m) PIN  -0.583*** (-2.78)  18.497*** (2.84) 13.273*** (2.88) -11.701** (-2.24) 0.357 (1.14) 

(n) AdjPIN  -0.575*** (-2.61)  19.811*** (2.86) 20.642** (2.47) -51.203 (-0.31) -0.539 (-1.31) 

(o) LRPIN  0.330 (1.56)  15.900** (2.41) 20.224*** (2.68) 49.240 (1.64) 0.245 (0.70) 

(p) LRAdjPIN  -0.337* (-1.92)  14.658** (2.30) 24.902** (2.34) 347.848 (1.64) -0.708* (-1.80) 

Notes: α is the percentage of days on which private information events occur; ε is the natural log of the average daily trading intensity of uninformed 

investors; μ is the natural log of the average daily trading intensity of informed investors on private information event days; υ is the ratio of μ (unlogged) to 

ε (unlogged). PIN is the probability of informed trading; AdjPIN is liquidity-adjusted PIN; LRPIN is calculated based on the Lee-Ready (1991) algorithm; 

LRAdjPIN is liquidity-adjusted LRPIN. Coefficients and t-statistics of other control variables in regression models are not reported for brevity. Panel A 

shows the regression results of basic model in Table 3, for four alternative PIN variables and their decomposed elements. In Panel B, the probability of 

symmetric order-flow shock (PSOS) is additionally included in the basic model. Panel C (Panel D) shows the results of the instrumental variables approach 

(with PSOS). For each dependent variable, the same two-step estimation procedure is conducted as used for the PIN analysis presented in Table 6. The t-

statistics are adjusted by using standard errors clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level 

(tow-tailed), respectively. 
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Table 8  

Analysis of the Impact of Unobservable Confounding Variables 

Variables 
(1) (2) (3) (4) (5) 

Coeff. t-stat. ITCV Impact ImpactRaw 

Intercept 0.488*** (12.66)    

FD -0.040** (-2.36) -0.01   

Following -0.004*** (-3.29)  -0.0096 -0.1444 

Size -0.009*** (-5.65)  -0.0598 -0.1974 

LarOwn 0.024** (2.52)  -0.0018 -0.0044 

InstOwn 0.010 (1.63)  -0.0028 -0.0391 

Leverage -0.020*** (-2.66)  -0.013 -0.0004 

EarnVol -0.027*** (-3.29)  -0.0072 -0.0012 

Year Yes     

Industry Yes     

#Observations 1,136     

#Clusters 492     

Adj. R2 (%) 25.29     

Notes: This table shows the effects of disclosure activity on the PIN, with an assessment of the impact of 

unobservable confounding variables based on Frank (2000). Column (1) and Column (2) reports the results 

of regressions of PIN on disclosure frequency, which correspond to the results in Table 3. For each 

independent variable an impact statistic is calculated (ITCV) indicating the minimum impact of a confounding 

variable that would be needed to render the coefficient statistically insignificant. The ITCV is defined as the 

product of the correlation between the x-variable and the confounding variable and the correlation between y-

variable and the confounding variable. Column (3) reports impact threshold of a confounding variable (ITCV) 

on FD. To assess the likelihood that such a variable exists, Column (4) shows the impact of the inclusion of 

each independent variable on the coefficient on disclosure activity. The impact is defined as the product of 

the partial correlation between the x-variable and the control variable and the partial correlation between y-

variable and the control variable. Column (5) includes a more conservative measure of impact, the product of 

the simple correlation between the x-variable and the control variable and the simple correlation between y-

variable and the control variable. The year and industry dummies are included but not reported for brevity. 

The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), 

respectively. See Table 1 for a description of the variables. 
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I. Introduction 

Corporate disclosure policy is one of the most widely researched topics in 

accounting. Theories have generally suggested that higher quality information disclosed 

by a firm reduces the firm’s cost of capital (Dye, 2001; Verrecchia, 2001; Easley and 

O’Hara, 2004). The basic idea is that more frequent disclosures derive greater liquidity 

because of the reduced information asymmetry between informed and uninformed 

investors. As a result, investors reward firms that have high-quality disclosures with lower 

costs of capital. Other lines of theory also relate disclosure and cost of capital without the 

linkage of liquidity. They argue that more disclosures enable investors to be more 

confident in estimating a firm’s risk factor or parameter and reduce cost of capital. Despite 

these straightforward theories, however, empirical findings do not reach an agreement yet. 

Whether greater voluntary disclosure leads to an increase in liquidity and decrease in cost 

of equity capital is an important and controversial question. Academic researchers have 

been investigating this issue and the results are sensitive to firm size, analyst following, 

and institutional environment. However, the measures for voluntary disclosure are 

generally limited to large firms and U.S. firms. In addition, most existing empirical studies 

take disclosure policy and financial reporting quality to be exogenous, although it is 

generally agreed that firms optimize their disclosure policy, which implies that it may be 

endogenous. 

This study investigates the economic consequences of cross-sectional variation 
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in disclosure quality. Specifically, this paper explores the relation between the frequency 

of disclosure and stock market liquidity, and the relation between disclosure frequency 

and cost of equity capital using Korean data. The benefits of using Korean data are that 

the measure for voluntary disclosure covers all the listed firms and are highly reliable, and 

that the weak legal environment of Korea provides a better opportunity to test the effect 

of disclosure. First, by the Fair Disclosure Regulation, which is adopted by Korean 

government following the U.S., all material information which would affect share prices 

should first be disclosed on the Korea Exchange website to fairly provide the information 

to all information users. Thus, the frequency and timing of voluntary disclosures of firms 

are accurate and conveniently collectable. Second, Leuz and Verrecchia (2000) argue that 

the association between disclosure and cost of capital may be affected by the institutional 

factors of the country and that the legal enforcement in Korea is weaker than those in 

other developed countries (La Porta et al. 1997). Thus, the effect of disclosure on liquidity 

and cost of capital should be stronger. 

I hand-collect the frequencies of disclosure from 2003 to 2008 and find a positive 

relation between the frequencies of fair disclosure and the proxies for stock liquidity. I 

find a negative relation between disclosure and cost of equity capital proxied by the 

earnings-to-price ratio (hereafter E/P ratio). Since the disclosure policy could be 

endogeneously determined, I adopt an instrumental variable approach and find that the 

results are qualitatively similar to the ordinary least square results. However, when I use 
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implied costs of equity capital, which are the more sophisticated measures for costs of 

equity, I do not find a significant relation between the frequency of disclosures and cost 

of equity capital. The result should be carefully interpreted because analyst forecasts are 

essential to calculate implied cost of equity capital and analysts follow only relatively 

large firms in Korea. The sample selection problem could distort the empirical results of 

the association between disclosure and cost of equity capital. To investigate this possibility, 

I separate samples by firm size and analyst following and find that the effect of disclosure 

is more pronounced in the sample with smaller size and lower analyst followings. More 

importantly, when I use ICOE sample, the association between E/P ratio and disclosure 

frequency become insignificant. This result shows that the insignificant relation between 

ICOE and disclosure is attributable to the different sample characteristics to the E/P 

sample. 

 Although this paper shares the limitations of cost of capital research such as the 

endogeneity problem and measurement error in cost of capital, it contributes to the prior 

literature in several aspects. First, the measure for voluntary disclosure is highly accurate 

and covers all listed firms, which overcomes the limitations of using the Association for 

Investment Management and Research (AIMR) database or self-constructed measures. 

Second, few Korean studies have investigated the relation between disclosure quality and 

cost of capital. Third, this paper provides empirical evidence for the benefits of adopting 

Regulation Fair Disclosure (Reg FD) by showing the cross-sectional variation of liquidity 
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and cost of capital by the level of disclosure. Fourth, this paper provides reasons why 

empirical tests show mixed results for the relation between disclosure and cost of capital. 

The different information environments with respect to the sample could lead to 

ambiguous findings.  

The remainder of the paper proceeds as follows. The hypotheses are developed 

in Section 2. Section 3 describes the estimation model and empirical proxies. Section 4 

presents the empirical results and the corresponding sensitivity tests. Section 5 concludes 

the paper. 

 

II. Literature Reviews and Hypotheses Development 

2.1. Institutional Background 

Following Reg FD adoption by the U.S. Securities and Exchange Commission 

(SEC) in August 2000, the Korean government has enacted Reg FD since November 2002 

for listed firms, aiming to mitigate information asymmetry and to prevent unfair trading. 

Information that is subject to fair disclosure encompasses future business plans or 

management plans, estimations or forecasts of future performance, actual performance 

which are included in financial reports but are before submission, and issues related to 

material corporate information. 

The regulation mandates firms, managers, and employees to provide information 

fairly to all information users. The unique feature of the Reg FD of Korea is that the 
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disclosure channel is unified to one electronic disclosure system (Korea Investor’s 

Network for Disclosure system: KIND) of the Korea Exchange (KRX). Thus, firms are 

obligated to selectively provide material information to specific recipients prior to 

publicly reporting to the KIND system. For example, if a firm plans to hold an investor 

relation (IR) or provide a press release, the firms should offer the contents on the KIND 

system before the IR begins (at least 10 minutes prior to the beginning of IR or press 

release is preferred). If firms release information subject to fair disclosure during IR or 

press meetings, then the information should be updated to the KIND system immediately 

after the meetings. When a firm violates the Reg FD, the firm is designated as an unfaithful 

disclosure firm by KRX and trading is suspended. If the frequency of violation exceeds a 

threshold, the stock is delisted. In summary, all material information provided by a firm 

should be posted on the KIND website and firms are subject to punishment if they violate 

Reg FD. Thus, the voluntary disclosure data is highly reliable compared to other countries. 

Prior studies which investigate voluntary disclosure have a major limitation in 

the measurement of the extent of voluntary disclosure. Such literature use managerial 

forecasts, the AIMR data base, and self-constructed measures as a proxy for voluntary 

disclosure. The research results that use managerial forecasts cannot be generalized to 

other types of disclosure. The AIMR database is limited to large firms, and it is unclear 

whether the panels of AIMR take the ranking seriously. Self-constructed measures of 

disclosure involve judgments of the researcher and typically rely on annual reports or such 
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public documents (Healy and Palepu, 2001). This limitation is likely to reduce test power. 

On the other hand, Korean data encompasses not only managerial forecast, but also IR, 

press releases, press meetings, and other voluntary disclosures. All material information 

msut be disclosed on the KIND website. Thus, the frequency of disclosure captures the 

extent to which a firm voluntary discloses.  

Hail (2002) and Leuz and Verrecchia (2000) suggest that the relation between 

disclosure and cost of capital would be stronger in countries with weak institutional 

backgrounds. Along with the relatively weak legal environment in Korea (La Porta et al., 

1997) and because the effect of disclosure is stronger for weak disclosure environments, 

the use of Korean data provide good opportunity to investigate the association between 

disclosure and cost of equity capital. 

 

2.2. Disclosure, Stock Market Liquidity, and Cost of Equity 

Capital 

2.2.1. Disclosure, Adverse Selection, and Agency Problem 

The fundamental theoretical backgrounds on disclosure are adverse selection and 

agency problem. While the efficient allocation of resource is a major concern in the 

economy, the information asymmetry between managers and capital providers disrupts 

optimal resource allocation. Since managers typically have better information than capital 

providers, investors request a premium for bearing information risk. For example, if 
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capital providers do not have any information to evaluate different investment 

opportunities, they cannot distinguish good investment opportunities from bad ones and 

are likely to price them equally. Then the market breaks (Akerlof, 1970). If investors do 

not have sufficient information, this will result in the undervaluation of good prospects 

which means that they will demand higher returns for good ideas than the appropriate 

level. After allocating capital resources, the agency problem arises because capital 

providers cannot perfectly monitor the manager’s activities. Managers have the incentive 

to maximize their own benefits rather than maximizing firm value (Jensen and Meckling, 

1976). Thus, if outside investors do not have sufficient information compared to what 

managers have, they would invest less in that firm and require more reward, which results 

in a higher cost of equity capital. Disclosure is one of the methods that mitigate these 

problems and achieve a more efficient allocation of capital. 

 

2.2.2. Disclosure and Stock Liquidity 

In the secondary market, studies suggest that information asymmetry exists when 

certain investors (informed investors) have private information on a firm when others 

(uninformed investors) do not. Information asymmetries among investors introduce 

adverse selection (Grossman and Stiglitz, 1980). The level of information asymmetry is 

important in capital markets because uninformed investors require compensation for 

taking risks in trading with informed investors. Uninformed investors attempt to buy 



88 

stocks with lower prices and sell stocks with higher prices, while generally avoiding 

trading stocks to protect themselves from informed investors. Thus, information 

asymmetry increases bid-ask spread and reduces liquidity of stock markets which result 

in increase in cost of equity capital (Leuz and Wysocki, 2008). Diamond and Verrecchia 

(1991) argue that uninformed investors are not sure whether stock transactions are 

conducted at fair value and therefore liquidity decreases. Disclosure mitigates the adverse 

selection problem by alleviating information asymmetry between informed investors and 

uninformed investors. More disclosures diffuse information to the public which makes 

collecting private information harder and more costly. Thus, the number of investors with 

private information decreases. More disclosure also helps investors to estimate firm value 

more accurately. Thus, the potential advantage of the information that informed investors 

have decreases. These two effects of disclosure increase market liquidity and reduce the 

required rate of return or cost of equity capital (Verrecchia, 2001). The investor 

recognition hypothesis of Merton (1987) posits that investors with insufficient knowledge 

of a certain firm (i.e., uninformed investors) will not purchase that firm’s stock. However, 

if greater disclosure activity enables investors to assess a firm’s value more accurately and 

reduces the cost of processing firm-specific public information, such activity will induce 

more uninformed investors to trade the firm’s stock. 

Many empirical studies investigate the relation between disclosure and liquidity. 

Bid-ask spread, share turnover (trading volume), standard deviation of returns, and the 
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PIN measure (Easley and O’Hara, 2004) are commonly used proxies for liquidity, 

transaction costs, and/or information asymmetry. Welker (1995) uses AIMR disclosure 

rankings and finds that firms that rank low in disclosure show high bid-ask spreads. Healy 

et al. (1999) report that an increase in AIMR ranking is associated with a decrease in bid-

ask spread and an increase in trading volume. Leuz and Verrecchia (2000) document that 

German firms which switch from German GAAP to other financial reporting standards, 

which considered to be a standard of higher disclosure (International Accounting 

Standards: IAS or U.S. GAAP), experience lower bid-ask spreads and higher trading 

volume after switching. Mohd (2005) finds that firms affected by new accounting 

standards, which allow firms to have the flexibility to capitalize or expense software 

development costs, show lower bid-ask spreads and higher trading volume. 

The theoretical and empirical results generally support the positive relation 

between disclosure and stock liquidity. However, prior studies have a limitation in that the 

proxies for disclosure are not as accurate as those described in Section 2.1. Since Korean 

regulators require firms to post all material information on the KIND website by Reg FD, 

the disclosure frequency and timing is highly accurate and reliable, which overcomes the 

limitations of the proxies that are used in prior research. 

Based on the above discussion, I posit that firms which are more active in fair 

disclosures will exhibit lower levels of information asymmetry because the disclosure 

activity denies privately informed traders the opportunity to gain at the expense of 



90 

uninformed traders. Therefore, I test the following hypothesis: 

 

H1: Fair disclosure activity is positively associated with stock market liquidity. 

 

2.2.3. Disclosure and Costs of Equity Capital 

Several theoretical papers and empirical studies investigate the relation between 

information and the cost of equity capital. Regarding the link between information and 

the cost of capital, one line of research suggests that a reduction in information asymmetry 

and/or transaction costs acts as that link (Botosan, 2006). Another line of research 

suggests the reduction in estimation risks as a link between information and cost of equity 

capital. Botosan (1997) and Botosan and Plumlee (2002) find that disclosure quality 

reduces the cost of equity capital. Investors would demand fewer securities than they 

might have if it were not for adverse price impacts. Decrease in information revealed by 

trade will also encourage investors not to worry about holding a larger amount of stocks 

which would increase the demand for stocks and reduce the cost of equity capital (Botosan, 

2006). Easley et al. (2002) and Easley and O’Hara (2004) develop an asset-pricing model 

and provide that information risks affect the cost of capital, since uninformed investors 

require a higher return for the stocks with greater private information. Easley and O’Hara 

(2004) links information asymmetry and cost of equity capital, and is one of the 

foundations that state that information risk is a priced risk. 
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The works mentioned above indirectly link disclosure and cost of capital via 

liquidity or adverse selection in secondary markets. Another line of literatures 

encompasses investors’ uncertainty about parameters, which is referred to as estimation 

risk, into the model and show that greater estimation risks results in a higher cost of equity 

capital. These studies suggest that investors must estimate the parameters of returns, such 

as a firm’s beta factor or parameters of payoff, but the estimation is uncertain. Investors 

rely on the available information such as historical stock return to estimate the parameters. 

If ample information about a firm is available, investors would be more confident in their 

prediction of the parameters (e.g., Barry and Brown, 1984; 1985; Brown, 1979; Coles et 

al., 1995). Securities with less time series observations have higher betas (Leuz and 

Wysocki, 2008).  

Lambert et al. (2007) develop a model where the quality of information and 

disclosure is a non-diversifiable risk in the multiple securities economy which is 

consistent with CAPM. They show that high quality accounting reporting and disclosure 

reduce beta and cost of capital. Information influences cost of equity capital in two ways, 

which are direct effects and indirect effects. Information affects the market participants’ 

assessment of the variance of a firm’s cash flows and the covariance of the firm’s cash 

flow with aggregated market cash flow (direct effect). They prove that disclosure affects 

the assessed covariance of a firm’s cash flow and other firms’ cash flows, and that the 

effect is not diversifiable in large economies. In addition, Lambert et al. (2007) suggest 
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that the firm’s real decision making can be affected by information. However, the direction 

on the cost of capital is not clear for indirect effects. For example, management rent 

extraction could be prohibited by disclosing information and this, in turn, could reduce 

cost of equity capital. However, if competitors are aware of the firm’s internal information 

from such disclosure, they can appropriate it and benefit from the information, which 

would lead to a higher cost of equity capital of the disclosing firm. Lambert et al. (2011) 

show that disclosure reduces information asymmetry and cost of capital in imperfectly 

competitive markets. However, the more disclosure decreases information asymmetry and 

not affects cost of capital in perfectly competitive markets. 

Empirical studies generally support the negative relation between disclosure and 

cost of capital, but not all studies find that negative relation. Botosan (1997) reports a 

negative relation between voluntary disclosure (proxied by a self-constructed measure) 

and cost of equity capital. She documents the negative relation only for firms with low 

analyst following and does not find that relation for firms with high analyst following. 

Since Botosan (1997) has a limitation in that the sample is confined to one industry and a 

certain year, Botosan and Plumlee (2002) expands the sample and find a negative relation 

between disclosure and cost of capital. The findings are somewhat mixed. While Botosan 

(1997) finds a negative relation for firms with low analyst following, Botosan and Plumlee 

(2002) find a positive relation between timely voluntary disclosure and cost of capital. 

Graham et al. (2005) survey on managers shows that 39% of mangers strongly agree with 
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the decrease of cost of capital from voluntary disclosure. But 22% of managers still 

strongly disagree. The mangers reply that the decrease in cost of capital will be higher for 

firms with more analyst following, which contradicts the findings of Botosan (1997). 

Healy et al. (1999) also find that cost of equity capital measured by realized stock returns 

is higher for firms with improved disclosures. Fu et al. (2012) use interim reporting 

frequency and find that higher reporting frequency reduces information asymmetry and 

cost of capital. Van Buskirk (2012) does not find evidence that more frequent disclosure 

of monthly sales reporting lower information asymmetry. Although the E/P ratio and 

realized stock returns are relatively poor proxies for cost of equity capital, the results warn 

researchers and regulators that cost of equity capital is not always reduced by more 

disclosures. Overall, the relation between disclosure and cost of capital is sensitive to firm 

size, presence of financial analysts, and the institutional environment. Compared to 

studies using AIMR data or self-constructed measures, using Korean data has merits in 

that it covers all listed firms and is not limited to large firms or firms with analyst 

following. In addition, the Korean institutional environment, such as the legal system, 

enforcement of law, litigation risks, and market competition, are quite different from that 

of the U.S., and it would be worth investigating. 

Based on the foregoing discussion, I state the second hypothesis in a directional 

form:  
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H2: Fair disclosure activity is negatively associated with the costs of equity 

capital. 

 

III. Research Design 

3.1. Research Model 

 To examine whether disclosure activity is related with stock market liquidity, I 

use Ordinary Least Squares (OLS) to regress liquidity measures on disclosure frequency. 

The regression specification is presented in Eq. (1): 

 

LIQUIDITYit = β0 + β1 FDit + β2 SIZEit + β3 LEVit + β4 ROAit + β5 LNAFit  

 + β6 FOREIGNit-1 + β7 LAROWNit-1 + β8 BIG4it +β9 MtoBit + β10 KSEit  

       + γiYrDum + δkIndDum + εit.     (1) 

 

Subscripts i and t denote the firm and calendar years, respectively. The variable 

LIQUIDITY is a proxy of stock market liquidity, which is discussed in 3.2. I use five 

variables to measure market liquidity. FD is measured using the frequency of fair 

disclosure during the calendar year.1 SIZE is the natural log of market capitalization at 

                                            

 
1  In the alternative specifications, FD is replaced with three other measures: Log(FD) (log-

transformed FD), Dummy(FD) (dummy variable that is equal to 1 if a firm issues at least one fair 

disclosure, and 0 otherwise). The log-transformed value is taken because the distribution of the 

raw frequency of fair disclosure is skewed to the right. The results using the alternative 

specifications are qualitatively similar. Thus, for brevity, only the results that use FD are reported.  
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the end of the year. LEV refers to financial leverage, which is the sum of short- and long-

term debt scaled by total assets. ROA is the profitability of a firm, measured as earnings 

before extraordinary items divided by lagged total assets. LNAF pertains to the natural log 

of analyst forecasts plus one. FOREIGN is stock ownership of foreign shareholders in the 

beginning of the year. LAROWN pertains to stock ownership by the largest shareholder in 

the previous year. BIG4 is a dummy variable which equals one if a firm is audited by a 

Big 4 auditor. MtoB is the market-to-book ratio. KSE is an indicator variable which equals 

one if a firm is listed in the Korea Composite Stock Price Index (KOSPI) and 0 otherwise. 

Year dummy variables and industry dummy variables are included to control for fixed 

effects.  

I expect β1 to be positive, supporting H1. I employ firm size, the number of 

analyst following, foreign ownership, and largest shareholdings as proxies for the 

information environment. Leverage, the firm’s profitability, market-to-book ratio, and two 

indicator variables (BIG4 and KSE) are also included in the model to capture the effect of 

firm characteristics. 

For the second hypothesis which investigates the relation between disclosure 

frequency and the costs of equity capital, I estimate the following equation (2) and 

equation (3): 
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E/Pit = β0 + β1 FDit + β2 LNVOLUMEit + β3 SIZEit + β4 LEVit + β5 ROAit  

 + β6 LNAFit + β7 FOREIGNit-1 + β8 LAROWNit-1 + β9 BIG4it  

 +β10 MtoBit + β11 KSEit + γiYrDum + δkIndDum + εit.   (2) 

 

ICOEit = β0 + β1 FDit + β2 LNVOLUMEit + β3 SIZEit + β4 LEVit + β5 ROAit  

 + β6 BETAit +β7 LNAFit + β8 FOREIGNit-1 + β9 LAROWNit-1  

 + β10 BIG4it +β11 MtoBit + β12 KSEit + β13 DISPERSIONit  

 + β14 BIASit + β15 ICOE_AVGIND it + γiYrDum + δkIndDum + εit.  (3) 

 

In Eq. (2), The E/P ratio is used as the dependent variable for the cost of equity 

following prior studies (Dechow and Dichev, 2002; Francis et al., 2005). Basically, the 

model specification of Eq. (2) is identical to that of Eq. (1), except for the dependent 

variable and one additional control variable (LNVOLUME). I include trading volume to 

control for market liquidity, since the theory and the hypotheses of this study posit that 

more disclosure reduces the level of information asymmetry, enhances stock market 

liquidity, and thus decreases costs of equity capital. Another difference is the sample size, 

since I exclude observations with a negative E/P ratio in estimating the costs of equity 

capital model.2  

                                            

 
2 I also estimate the regression model of Eq. (1) with the sample used in Eq. (2). The (unta

bulated) results are qualitatively similar. 
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In Eq. (3), I use four variables of implied costs of equity capital (ICOE) and the 

average of the four ICOE estimates for each firm (minus the risk-free rate). The four 

individual ICOEs are estimated following Claus and Thomas (2001), Gebhardt et al. 

(2001), Gode and Mohanram (2003), and Easton (2004). The differences between Eq. (2) 

and Eq. (3) are the sample size and control variables. In estimating ICOE, analyst forecasts 

data is required as the proxy of future earnings (or future cash flow). Since analysts do 

not provide their forecast report for every firm, the sample is reduced to firms with analyst 

forecasts when using ICOE. Though analyst forecasts are a good proxy for the market 

expectation of future earnings, these forecasts can be biased. Following prior literature 

(Hwang et al., 2008), I include additional variables in the model of Eq. (3) to control for 

the properties of analyst forecasts. First, I use analyst forecast bias (BIAS), which is the 

mean value of one-year-ahead analyst forecasts minus actual earnings, scaled by lagged 

stock price. Second, I include analyst forecast dispersion (DISPERSION), which is 

measured as the log value of one plus the standard deviation of one-year-ahead forecasts 

scaled by lagged stock price. To control for industry effect, I add the average of industry 

ICOE (ICOE_AVGIND), which is calculated as the average of ICOE within each industry for 

each year during the sample period. Following prior studies (Fama and French, 1992), I 

also include BETA to control for the variables which may affect the expected returns. 

 

3.2. Liquidity Measures 
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I use five measures for estimating stock market liquidity following prior 

literature. The first proxy for stock market liquidity is the average daily trading volume 

during year t (LNVOLUME). The second measure of market liquidity is the standard 

deviation of daily stock returns during year t (RETVOL). The next three measures of 

liquidity are related to transaction costs. Using the limited dependent variable (LDV) 

model of Tobin (1958) and Rosett (1959), Lesmond et al. (1999) propose a new model of 

security returns to estimate transaction costs based on the incidence of zero returns. The 

premise of this model is that if the value of the information signal is insufficient to exceed 

transaction costs, the marginal investor will either reduce trading or not trade at all, 

causing zero returns. The estimates from this model are the marginal trader’s effective 

transaction costs. Following Lesmond et al. (1999), I employ three measures for the proxy 

of market liquidity in the perspective of the costs of trading: two versions of the difference 

between buyer’s transaction costs and seller’s transaction costs (LOT_EWI and LOT_VWI)3 

and the frequency of zero daily returns for a firm’s stock during a year (ZEROFREQ).4 

  

3.3. Costs of Equity Capital Measures 

 Prior studies use various measures of costs of equity capital estimates to examine 

research questions, such as the association between firm-specific cost of equity capital 

                                            

 
3 In the empirical tests, I use two variables for LOT measure (LOT_EWI and LOT_VWI). LOT_EWI is 

LOT measure which is estimated with equally weighted market returns, and LOT_VWI is LOT 

measure which is estimated with value weighted market returns. 
4 The LOT measure is explained in detail in Appendix A. 
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and risk characteristics of firms and the association between a proxy of expected returns 

and future realized returns. However, the results of these streams of literature are mixed. 

In particular, studies which examine the relation between disclosure and costs of equity 

capital do not reach a clear conclusion. The possible reason for this is that empirical 

findings depend on the measure that the researchers have chosen in their studies. In other 

words, proxies of costs of equity capital are not robust to various research-settings. Given 

this situation in the literature, the validity of the various costs of capital estimates is 

unclear and it is not uncommon for similar studies to report different results because they 

employ different cost of equity capital measures (Botosan et al., 2011).5  

To mitigate the measurement error issue in estimating costs of equity capital, 

recent studies use various proxies together (Botosan et al., 2011; Fu et al., 2012).6 In 

general, there are two types of methods in estimating the cost of equity. One is based on 

stock returns and the other is based on analysts’ forecasts. Return-based measures include 

ex-post realized returns, CAPM-based expected returns, expected returns based on the 

Fama-French three-factor model, and the earnings-to-price ratio. Estimates based on 

analysts’ forecasts are often referred to as implied (or ex-ante) costs of capital.7 Following 

                                            

 
5 Another issue regarding this is that the relation between disclosure and costs of equity capital is 

a joint hypothesis, in which various links lie between the two. Several recent studies raise 

questions about the endogeneity problem of disclosure policies. In this situation, the result can be 

versatile to different model specifications even though the measure of Cost of Equity (COE) is 

well estimated. I address this issue in Section 4. 
6 For example, Botosan et al. (2011) compare twelve COE measures and suggest that researchers 

should employ estimates with caution.  
7 Since the ex-ante cost of equity is unobservable, ex-post COEs such as realized returns have 
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prior literature, I also use the two categories of cost of capital.  

First, I select earnings-to-price ratio (E/P ratio hereafter) as a proxy of cost of 

equity capital. Dechow and Dichev (2002), Liu et al. (2002), and Francis et al. (2005) 

report that a lower E/P ratio implies a lower cost of equity, as investors are willing to pay 

more for a given dollar of earnings if the cost of equity is lower. Because a negative E/P 

ratio (due to negative earnings) is difficult to interpret, I exclude firm-year observations 

with negative earnings in the sample. 

Second, I also estimate the implied costs of equity capital using four individual 

ICOE estimates widely used in the literature. The four ICOEs are estimated based on 

Claus and Thomas (2001), Gebhardt et al. (2001), Gode and Mohanram (2003), and 

Easton (2004). The ICOE estimates of Claus and Thomas (2001) and that of Gebhardt et 

al. (2001) are based on the residual income valuation model (RIV model). The RIV model 

estimates the residual income from a dividend discount model under the assumption of 

the clean surplus relation. Meanwhile, the ICOEs of Gode and Mohanram (2003) and 

Easton (2004) are based on the abnormal growth valuation model (OJ model), which is 

developed by Ohlson and Juettner-Nauroth (2005). This model relates the current price to 

short-term forecasted earnings, short-term growth rate, and perpetual growth rate without 

the assumption of the clean surplus relation. These four ICOEs are different with respect 

                                            

 
often been  used as a proxy. However, ex-post returns have been criticized because of a deficiency 

in that it is a noisy proxy for the ex-ante cost of equity (Fama and French, 1997). For comparison, 

I use both types of cost of equity together in this paper. 
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to basic assumptions of explicit forecast horizons, terminal values, and the assumptions 

regarding short-term and long-term growth rates.8 

 

3.4. Fair Disclosure Variables 

I obtain the frequency of fair disclosure from the Korea Investor’s Network for 

Disclosure (KIND) system, which is provided by the KRX. The number of fair disclosures 

made by each firm for each calendar year is hand-collected and counted. By the securities 

act in Korea, firms disseminate fair disclosures with respect to the various types of 

information.9  

 

IV. Empirical Results 

4.1. Sample Selection and Descriptive Statistics 

 Table 1 presents the descriptive statistics for the variables included in the models. 

The sample selection commenced by collecting 8,001 itemized fair disclosures from 2003 

to 2008 from the Reg FD database. After eliminating observations with missing variables 

and outliers, a total sample of 7,470 firm-year observations is obtained to test H1, of which 

                                            

 
8 A detailed estimation of each ICOE is in Appendix B. 
9 The types of fair disclosure are as follows: A. Miscellaneous information; B. Matters related to 

corporate information, business information of subsidiaries, and the matters for which disclosure 

deadlines have not yet passed; C. Preannouncements of sales, operating income, ordinary 

income, or net income; D. Future business plans and management plans; and E. Forecasts or 

estimations of sales, operating income, ordinary income, or net income. 
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4,935 observations have non-zero FD. For H2, the sample with E/P ratio as a dependent 

variable consists of 5,398 firm-year observations and that with implied costs of equity 

capital as a dependent variable has 1,116 firm-year observations from fiscal year 2003 to 

2008. The inconsistency of number of observations in each sample is because of the 

availability of variables in each model. The observations consist of publicly traded 

companies in Korean stock market, which are KRX and KOSDAQ. I obtain financial data 

from KIS-VALUE, stock market data from DataGuide Pro and KCMI-SD, and analyst 

forecasts from FnGuide. Financial data is measured as of the fiscal year-end, and stock 

market data and analyst forecasts are measured as of June. 

The three panels of Table 1 present the descriptive statistics of variables in 

liquidity equations, E/P ratio equations and for ICOE equations, respectively. All the 

continuous variables are truncated at the 1st and 99th percentile to mitigate the effect of 

outliers. In Panel A, firms issue 2.98 fair disclosures on average and about one-third of 

the sample firm-years do not issue a fair disclosure during that year.10 The distribution of 

FD is very similar in the E/P ratio sample in Panel B. However, the frequency of 

disclosures increases to 4.95 and only 14.6% of the firms do not issue a fair disclosure 

during a certain year in the ICOE sample (Panel C).11 

                                            

 
10 The maximum value of FD is 23 and the distribution of FD is skewed to the right. Therefore I 

also use three other measures of disclosure frequency: Log_FD (log-transformed value of FD), 

Dum_FD (dummy variable that is equal to 1 if a firm issues at least one disclosure during a year, 

and 0 otherwise), and Rank_FD (quintile rank of fair disclosure frequency). Though I do not report 

the results using the alternative measures for brevity, the results are qualitatively similar. 
11 The potential reason of larger frequency of disclosure in the ICOE sample firms is because of 
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In Panel B and Panel C, the mean value of EP is 0.127 and the mean value of 

ICOE_AVG is 0.102 (the mean value of four individual ICOE vary from 0.062 to 0.128), 

which indicates that, on average, a firm’s costs of equity capital is approximately 10 % 

during the sample period.  

 Table 2 presents the correlations between the variables used in the regression 

models. In Panel A, there is a significant positive correlation between fair disclosure 

frequency and LNVOLUME (0.221) and between disclosure frequency and RETVOL 

(0.046). For transaction costs variables (LOT_EWI, LOT_VWI and ZEROFREQ), the 

correlation is significantly negative. The results provide initial support for the first 

hypothesis.12 The highest Pearson correlations between LNVOLUME and the control 

variables are those with LAROWN (-0.459) and MtoB (0.289). The highest correlations 

between LOT_EWI (LOT_VWI) and the control variables are those with LNAF and SIZE. In 

Panel B, the correlation between E/P ratio and FD is significantly negative (-0.07), which 

partially supports the second hypothesis that disclosure frequency is negatively related to 

the cost of equity capital. Panel C of Table 2 shows the correlations between variables in 

ICOE equations. The four individual ICOEs and average ICOE show very strong 

                                            

 
sample selection. ICOE can be obtained only for the firms with analyst forecasts. These firms are 

likely to be larger in firm size and to attract more analysts. The descriptive statistics in Table 1 

indicates that ICOE sample firms are larger in size (26.423) and have more analyst followings 

(3.947), compared to liquidity sample firms and E/P ratio sample firms. 
12 Conceptually, greater liquidity leads to greater trading volume and stock return volatility, smaller 

transaction costs, and less frequency of zero stock returns. For sign direction consistency, 

transaction costs variables (LOT_EWI, LOT_VWI, and ZEROFREQ) are multiplied by minus one in 

the multivariate analyses.   
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correlations with each other. However, inconsistent with the E/P ratio, the correlations 

between each ICOE variable and disclosure frequency are positive but not significant.13 

This conflicting result is somewhat puzzling, which led to the further examination of the 

relation between disclosures and the measures of the cost of capital in multivariate 

analyses. 

In general, the correlations between FD and the control variables are by and large 

consistent with expectations. For example, firms with more frequent information 

disclosure are followed by more analysts. In addition, the five instrumental variables that 

have been chosen are generally significantly correlated with FD. The correlation between 

SIZE and LNAF is also strongly positive. These correlations demonstrate the interrelations 

between different information environments. In terms of ownership structure, FD is 

negatively related to the ownership of the largest shareholder but positively correlated 

with the shareholdings of foreign investors. Overall, the correlations in Table 2 

demonstrate that the control variables used in the models are appropriate.  

 

4.2. Multivariate Analysis of the Association between Fair 

Disclosure and Stock Market Liquidity 

 Table 3 presents the regression results of the estimation of Eq. (1) for the entire 

                                            

 
13 The only exception is the correlation between ICOE_GLS and FD. Correlation between the two 

variables is significant but still positive. 



105 

pooled sample. If more disclosures decrease the level of information asymmetry for a 

certain stock, then investors will trade that stock more actively in the market, which 

induces greater stock market liquidity. As a proxy of market liquidity, I choose five 

variables which are frequently used in prior literature: trading volume (LNVOLUME), 

volatility of stock return (RETVOL), transaction costs (LOT_EWI, LOT_VWI), and the 

frequency of zero returns (ZEROFREQ). To make sign directions consistent with the 

hypothesis, the transaction costs variables (LOT_EWI, LOT_VWI, and ZEROFREQ) are 

multiplied by minus one in the multivariate analyses. In Columns (1) – (5), all coefficients 

of FD are significant and positive, which is consistent with the prediction. The results 

support the first hypothesis that states that the frequency of fair disclosures enhances stock 

market liquidity. 

 The coefficients of control variables show the expected signs and are generally 

significant in regressions. Following is positively related to the dependent variables 

measuring market liquidity, except for Column (2). This relation indicates that financial 

analysts play a role in disseminating information to the market, and therefore increases 

stock liquidity. For the regressions of transaction costs in Column (3) to (5), the 

coefficients of SIZE are all positive and significant. This can be interpreted as indicating 

that transaction cost is smaller and no-trading days occur less frequently in larger firms, 

which is consistent with previous research. The coefficients of LAROWN are significantly 

negative in three out of five regressions, indicating that ownership concentration results 
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in higher levels of information asymmetry and less market liquidity (Fan and Wong, 2002).   

 

4.3. Multivariate Analysis of the Associations between Fair 

Disclosure and Cost of Equity Capital 

 Next, I examine the impact of the disclosure activity on the cost of equity capital. 

The regression results of E/P ratio on disclosure frequency are presented in Table 4. In 

analyzing the relation between disclosure and costs of equity equation, I include trading 

volume (LNVOLUME) to control for the effect of market liquidity on the cost of equity 

capital. 14  If a higher level of disclosure frequency increases market liquidity and 

consequently decreases the cost of capital, then the effect of market liquidity should also 

be considered in estimating Eq. (2). Otherwise, the magnitude and significance of FD will 

be biased upward. For comparison, I present the regression results without and with 

LNVOLUME in Column (1) and Column (2), respectively. In both Column (1) and 

Column (2), the coefficient of FD is negative and significant, which is consistent with 

traditional disclosure theories and the second hypothesis of this study. The coefficient of 

LNVOLUME in Column (2) is negative and significant as expected, which indicates that 

market liquidity is negatively associated with costs of equity capital. The Chow statistic 

(Chow, 1960), which tests of equality of the coefficients between two regressions, also 

                                            

 
14 I also use four alternative liquidity variables (RETVOL, LOT_EWI, LOT_VWI, and ZEROFREQ) in 

the analysis. The (untabulated) results are qualitatively similar to those in Table 4.  
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shows that the coefficient of FD in Column (1) and that in Column (2) are significantly 

different.15 

 In general, the coefficients of the control variables show expected signs. For 

example, a firm’s size is negatively associated with the E/P ratio and a firm’s leverage is 

positively associated with the E/P ratio. However, the results show that the size of the 

largest shareholding is not related with the cost of equity capital, while the coefficient of 

FOREIGN is significant and negative. Overall, the results in Table 4 support the second 

hypothesis that the frequency of disclosure is negatively related with costs of equity 

capital. 

 

4.4. Multivariate Analysis of the Associations between Fair 

Disclosure and Implied Costs of Equity Capital 

 Table 5 reports the regression results for the relation between disclosure 

frequency and the cost of equity, measured by ICOEs. As discussed earlier, the choice of 

proxy for the cost of equity capital could lead to different results. For this reason, I employ 

four implied costs of equity capital measures and their average: ICOE_AVG, ICOE_GM, 

                                            

 
15 The coefficient of FD in Column (1) of Table 4 is -0.00242 (t=-5.71) and that in Column (2) is 

-0.00209 (t=-4.89). The Chow statistic for test of equality between two coefficients of FD is 16.16 

(p=0.0001). Test of equality of all common coefficients (except for LNVOLUME) between two the 

regressions is not significant (p=0.2405). Taken together, these tests imply that the inclusion of 

market liquidity variable in the regression model affects the parameter of disclosure frequency, but 

does not affect overall parameters. These tests indicate that the market liquidity should be included 

in the regression model.  
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ICOE_EST, ICOE_CT, and ICOE_GLS. The regression results using the average of the four 

individual ICOEs (ICOE_AVG) are presented in Column (1) and the results using each 

ICOE are presented in Columns (2) to (5). In Columns (1) to (5), all the coefficients of 

FD are insignificant, which is inconsistent with the results for E/P ratio. Furthermore, the 

results indicate that liquidity (LNVOLUME) is not associated with ICOEs. 16  The 

coefficients of control variables in Table 5 are generally as expected and similar to those 

in Table 4. The differences of the coefficients between the E/P ratio equation and ICOE 

equation appear, for example, on those of LNAF. The results show that analyst following 

is not related with costs of equity measured by the E/P ratio. However, the relations 

between analyst following and ICOEs are negative and significant. In addition to existing 

control variables in E/P ratio equation, I include analysts’ forecast dispersion and bias to 

control for the properties of analyst forecasts. Results presented in Table 5 show that the 

coefficients of DISPERSION are positively related with ICOEs and those of BIAS are 

negatively related with ICOEs. The findings are consistent with Hwang et al. (2008). 

 Taken together, the results in Table 4 and Table 5 only partially support the 

second hypothesis that fair disclosure frequency reduces a firm’s cost of equity capital. 

One of the possible explanations for this inconsistency is the difference in sample 

                                            

 
16 Similar to the analysis of Table 4, I test using four alternative liquidity variables. The regression 

results are qualitatively similar and thus I do not report the results for brevity. In addition, I test the 

regression excluding LNVOLUME in the equation. The results without this variable are 

qualitatively similar to those in Table 5. Since the coefficients of FD are insignificant, I do not 

report the Chow test statistics. 
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distribution. As presented in Table 1, on average, firms in ICOE sample have larger firm 

size and larger analyst following. In addition, they disclose information more frequently, 

compared to firms in E/P ratio sample. This difference indicates the possibility that firms 

in the ICOE sample have better information environments, since firm size and the number 

of analyst following can proxy information environment surrounding a firm. In this case, 

the impact of disclosure can be diluted because investors can already obtain enough 

information through other channels. Without further analysis, we cannot be assured of the 

impact of disclosure in capital markets. To examine the validity of the tests, I conduct 

several robustness tests in the next section.17  

 

4.4. Robustness Test 

4.4.1. Endogeneity of Disclosure Choice 

A significant shortcoming of recent empirical studies is the failure to address the 

endogenous nature of the disclosure policy and decision (Cohen, 2008; Larcker and 

Rusticus, 2010; Fu et al., 2012). If more frequent disclosure activity leads to less 

information asymmetry and more active market liquidity, which in turn reduces firms’ 

cost of capital, then firms bearing high costs of equity will have stronger incentives to 

                                            

 
17 Another possible explanation for the inconsistency is the different sample size between the two 

equations. ICOE equation has only one-fifth of the firm-year observations (1,116) due to the lack 

of analysts forecast data, compared to E/P ratio equation (5,398 firm-year observations). Though 

the sample size of about thousand observations is not a small number to draw a statistical inference 

from, the distributions of the two samples are different and hence it does not guarantee the validity 

of the analysis. 



110 

disseminate private information to the public. If researchers do not control for the 

determinants of disclosure and financial reporting policies, the inferences concerning the 

economic consequences of disclosure may be spurious. Firm-specific characteristics 

which determine the disclosure decision, such as the demands for raising capital, litigation 

costs make it difficult to interpret the relation between disclosure and its consequences. 

In addition, though recent studies have applied instrumental variables (IV) to control for 

the endogeneity problem, they do not reach a clear conclusion. For example, Brown and 

Hillegeist (2007) observe the expected negative relation between their disclosure proxies 

and selected measures of information asymmetry using IV estimation. In contrast, Cohen 

(2008) finds that the relation between his measure of disclosure quality and the cost of 

capital is no longer significant after controlling for endogeneity in relation to the choice 

of reporting quality. Larcker and Rusticus (2010) also cast doubt on the validity of the 

association between disclosure quality and cost of capital when endogeneity concerns are 

taken into account.  

 In conducting an IV approach, the choice of the instruments is critical. 

Theoretically, the instrumental variables (Z) should be correlated with the endogenous 

explanatory variable (Z’X≠0) but not correlated with the error terms of the main equation 

(Z’u=0). Another property of a good instrument is the degree of correlation with 

endogenous variable. When the instrument is only weakly correlated with the endogenous 

regressor, the IV estimates are likely to be more biased and more likely to produce a wrong 
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statistical inference than simple OLS estimates (Larcker and Rusticus, 2010). However, it 

is very difficult to identify instruments that meet these conditions and affect the second-

stage dependent variable only through the endogenous variable, especially in accounting 

and finance research.  

Following prior studies, I identify five instruments which may determine the 

disclosure decision. First, I choose capital intensity, measured as the ratio of property, 

plant, and equipment to total assets (CAPINT), to proxy for the proprietary costs of 

disclosure and to capture the firm’s financing needs. If the barriers to entry in a product 

market are relatively high, the costs of disclosure should be relatively low. Higher capital 

intensity is generally viewed as a major barrier to entry (Cohen, 2008). In addition, more 

capital-intensive firms are interpreted as firms that need higher external financing (Leuz 

and Verrecchia, 2000). Therefore, capital intensity is considered to be positively 

correlated with the decision of voluntary disclosure. Second, I use the firm’s growth 

opportunities to proxy for proprietary costs, measured as the change in annual sales 

divided by sales of the previous year (SGROWTH). Firms with higher future growth 

opportunities are likely to hide their proprietary information to protect and maintain their 

future growth potential. Thus, growth opportunity is expected to be negatively associated 

with disclosure activity. Other determinants of disclosure decision are firm performance 

and uncertainty. Firms with better performance have a tendency to announce information 

more frequently compared to those with poorer performance. On the other hand, Skinner 
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(1994) argues that firms voluntarily disclose bad news because managers may bear large 

costs (i.e., litigation costs and reputational costs) when investors face unexpected large 

negative performance. Therefore, I do not predict the direction of the relation between 

disclosure and performance. To control for the effect of performance, I include operating 

margin (OPMAR), defined as sales less cost of goods sold scaled by sales. Following 

Dechow and Dichev (2002), I also include OPCYCLE, measured as the sum of average 

receivables divided by sales and average inventory divided by cost of goods sold, to proxy 

for the firm’s operating cycle. Finally, I control for the firm’s age (HORIZON) as an 

instrument to examine whether younger firms have poorer disclosure quality, measured 

as the natural logarithm of the number of months since a firm’s establishment. 

 With the chosen instruments, I re-examine the relation between disclosure and 

market liquidity, and the relation between disclosure and the cost of equity capital. Table 

6 reports the results, for the first hypothesis using an IV approach. In the first-stage 

regression, I include the control variables of main equation with the instrumental variables. 

Panel A of Table 6 shows that all of the chosen instruments are significantly related with 

FD. Second, consistent with the OLS results, the estimates in Panel B of Table 6 show 

that more disclosure enhances stock market liquidity. All of the parameter estimates of 

FD in Column (1) to (5) are significant and positive. To demonstrate the validity of the 

instrumental variables I provide the results of the tests for the validity of the instruments 

in Panel C. The first two statistics tests the relevance of instruments. The results show that 
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the incremental explanatory power (partial R-squared, 4.77%) of the instruments is 

significantly relevant (F = 34.86, p = 0.0000). The endogeneity test statistic (Chi-squared 

= 21.303, p = 0.0000) indicates the necessity of an IV approach. Next, I present the results 

of both the under-identification test and the over-identification test. Econometrically, 

good instruments should reject the null hypothesis of the under-identification test, but 

should not reject that of the over-identification test.18 The test statistics show that chosen 

instruments are valid. To verify whether the selected instruments are weak or strong, I 

also report the results of the weak identification test. The results (F = 34.858) show that 

the instruments are sufficiently (strongly) correlated with endogenous variable, FD.19  

 Next, I also examine whether the frequency of disclosure is negatively related 

with the cost of equity capital, measured by E/P ratio and ICOEs, using an IV approach. 

Table 7 presents the results of E/P ratio. The first-stage regression results show that three 

out of five instruments (CAPINT, OPMAR, and HORIZON) are significantly related with 

disclosure. The Generalized Method of Moments (GMM) estimations in the second-stage 

regression show that more disclosures decrease the cost of equity capital, which is 

                                            

 
18 The null hypothesis of the under-identification test is that the instruments are not relevant to the 

endogenous variable and the null hypothesis of the over-identification test is that the instruments 

are not correlated with the error term. 
19 A widely used rule of thumb suggested by Staiger and Stock (1997) views a F statistic of less 

than 10 as indicating weak instruments. However, there is no clear critical value for the weak 

instrument test because it depends on the criteria used, the number of endogenous variables, and 

the number of overidentifying restrictions. One proposed test statistic is the minimum eigenvalue 

of a matrix analog to the F statistic that is defined in Stock and Yogo (2005). I provide these critical 

values in Table 6 to 8.  
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consistent with the second hypothesis. Panel B of Table 7 shows the test statistics for the 

validity of the instruments. The results show that selected instruments are relevant 

determinants of disclosure (partial R-squared = 3.63, p = 0.0000) and satisfy the 

conditions of the instruments (Z’X > 0, and Z’u = 0). For the weak instrument test, the F 

statistic (17.83) is marginally significant. Hence I provide the results of the conditional 

IV approach suggested by Moreira and Poi (2003) in Column (3) of Panel A.20 Even after 

considering the weak-instrument issue, the results support the second hypothesis. 

 Finally, I re-estimate ICOE equation models using IV regressions.21 The results 

are shown in Table 8. The first-stage regression results show that CAPINT, SGROWTH, 

and OPCYCLE are correlated with FD (partial R-squared = 2.49%). Consistent with the 

OLS analysis, the second-stage regression results also show that disclosure frequency is 

not associated with ICOE.22 Taken together, the general tenor of the results remains 

robust with the IV approach. 

 

4.4.2. The Impact of Information Environment 

                                            

 
20  Moreira and Poi (2003) suggest tests for validity of structural coefficients based on the 

conditional distribution of non-pivotal statistics. The conditional approach is used when the 

instruments are weak and this approach yields correct rejection probabilities. 
21 The result of endogeneity test (Chi-squared (1) = 0.591) for this equation does not reject the null 

hypothesis that the suspect regressor (FD) is exogenous. This indicates that the IV approach is not 

required for the ICOE model specification of this study. However, I present the IV regression 

results for the purpose of comparison with other equations. 
22 For brevity, I only report the result for the equation when ICOE_AVG is a dependent variable. The 

result with other ICOEs are similar. 
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 To reconcile the inconsistent results between the E/P ratio equation and the ICOE 

equation, I further examine whether the relation between disclosure and the cost of equity 

capital is affected by the information environment. If the existing information 

environment surrounding a firm is good, then investors can obtain information through 

various information channels. In this case, disclosure would have a smaller impact (or no 

impact) on the costs of equity capital. 

 In Panel A of Table 9, I divide the sample for the E/P ratio equation into two 

groups (small vs. large) according to the level of information environment. I use firm size 

and number of analysts following as proxies for information environment. In each column, 

the coefficient of disclosure frequency is significantly negative. The difference between 

the small and large group is the magnitude of the coefficient. The magnitude (the impact) 

of the FD becomes larger for firms with smaller size and less analyst following. The 

results are similar when I separate the sample by quintile of firm size.23 In Panel B of 

Table 9, the magnitude of the FD coefficient is largest in the sample of the smallest firm 

size (Group 1) and becomes smaller as firm size increases. In Column (5), where sample 

firms belong to the largest quintile, the coefficient of FD loses significance. Botosan 

(1997) documents a negative relation between disclosure and cost of capital only for firms 

with low analyst following and this finding is consistent with the results in Botosan (1997). 

                                            

 
23 As about a half of the sample firms do not have analyst following, I do not use analyst following 

criteria in the quintile analysis.  
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 I also separate the sample for ICOE equation according to the information 

environment. Unlike the results with E/P ratio sample, the results in Table 10 (Panel A 

and B) show that disclosure is not associated with the level of costs of equity capital, 

measured as ICOEs, and that firm size does not affect the relation for the ICOE sample. 

When I separate the sample by the number of analysts following (Panel C and D), the 

coefficients of FD still remain insignificant for the most part. The results are consistent 

with the findings in Table 5 and Table 8. Though the results show an insignificant relation 

between disclosure frequency and the implied costs of equity capital, this can be 

reconciled with the results using E/P ratio sample. As discussed earlier, the samples for 

ICOE equations have much larger firm size, more analyst followings, and issue more 

disclosures than the sample for E/P ratio equation (or liquidity equation). Because firms 

for which we can estimate ICOE already have a better information environment, 

compared to the population, the incremental impact of disclosure can be small or 

immaterial in these firms. 

 To validate this finding, I also regress the E/P ratio on disclosure frequency using 

the ICOE sample, which seems to be in a better information environment. If the result 

using E/P ratio shows a negative and significant relation, then the insignificant relation 

between FD and ICOEs can be attributed to the measurement errors in ICOEs. However, 

if the relation is also insignificant, then it can be attributed to the different distribution 

between two samples. The results are presented in Table 11. First, the result in Column 
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(1) of Panel A shows that the E/P ratio is not related to disclosure frequency for the total 

sample of ICOE. When I separate the sample by quintile of firm size, five groups do not 

show a consistent pattern as firm size increases (or decreases). For group 3, results indicate 

that disclosure frequency is negatively related with the E/P ratio. However, for group 4, 

which is just beside group 3, the coefficient of FD shows a significant positive sign. The 

results using the sample divided by the quintile of analyst following also show 

inconsistent and insignificant relations between disclosure and the cost of capital (except 

for the third quintile sample). The finding in Table 11 also suggests that the sample of 

ICOE equation has a different distribution, compared to the total sample, and that better 

information environments mitigate the impact of disclosure on costs of equity capital. 

 

4.4.3. Selection Bias in the ICOE Sample 

 Firms with ICOE are not randomly distributed. As discussed earlier, measuring 

the ICOE requires future earnings per share, and analyst forecasts of future earnings are 

the most widely used proxy of expected earnings. The problem with the requirements of 

analyst forecast data is that these firms are likely to be systematically different from firms 

for which we cannot obtain forecast data. Therefore, firms for which we can obtain ICOE 

are inherently not free from the selection bias problem. To correct for the possible 

selection bias of analyst following, I employ the two-stage procedure of Heckman (1979). 

I run a probit model as the first stage to explain what determines the following of financial 
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analysts to a certain firm. The dependent variable, DUM_FOLLOWING, is a dummy 

variable which equals 1 if the firm is in the ICOE sample and 0 otherwise.24 Following 

prior research, I choose the number of firms in the industry (NUM_IND) and earnings 

surprise (EARNINGS_SURPRISE) as determinants in the first stage model. The variable, 

NUM_IND, is used as a determinant because it is likely to attract more analysts if a firm 

belongs to a larger industry (Rajan and Servaes, 1997; Boubaker and Labégorre, 2008). I 

also use EARNINGS_SURPRISE since prior studies show that analysts avoid following 

firms with highly volatile earnings (Lang and Lundholm, 1996). The second stage of the 

model is the ICOE equation, which includes the correction factor (IMR, inverse Mill’s 

ratio) computed in the probit model.  

Results are presented in Table 12. Column (1) provides the first stage results. 

Between the two determinants, the coefficient on NUM_IND is significant and positive, 

which is consistent with the finding in prior literature. Column (2) presents the second 

stage regression results. The coefficient of IMR is significant, which indicates the 

existence of a selection bias. The coefficient of FD in Column (2) still remains 

insignificant. The results of using Heckman’s approach suggest that disclosure frequency 

is not associated with the cost of equity capital, measured as ICOEs, even after considering 

                                            

 
24 Several firms not in the ICOE sample also have analyst following. However, the objective of 

employing Heckman’s procedure is to control for the selection bias in ICOE sample against the 

non-ICOE sample. Thus, the dummy variable, DUM_FOLLOWING, means not whether a firm is 

followed by analysts, but whether we can gather enough forecast data to estimate the ICOE. This 

classification can cause another misspecification issue because the determinants in the first stage 

probit model are originally used as the determinants of analyst following. 
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the self-selection problem. 

 

V. Summary and Conclusion 

 Whether disclosure and financial reporting quality affect liquidity and cost of 

capital is a fundamental question in accounting. Theories suggest a positive relation 

between disclosure and stock liquidity. Disclosure diffuses information to the public and 

makes collecting private information harder and costly. Thus, investors with private 

information decrease. More disclosure also decreases the potential advantage of 

information that informed investors have. These two effects of disclosure increase market 

liquidity and reduce required rate of return or cost of equity capital (Verrecchia, 2001). 

Disclosure has a direct impact as well in that it can help investors to more confidently 

estimate a firm’s risk factor or parameter which reduces the cost of capital, without linkage 

of liquidity (Lambert et al., 2007). 

A series of empirical studies investigates the effect of disclosure on liquidity and 

cost of capital (e.g., Botosan, 1997; Botosan and Plumlee, 2002; Healy et al., 1999; Welker, 

1995). The theoretical and empirical results generally support a positive relation between 

disclosure and stock liquidity and a negative relation between disclosure and the cost of 

capital. However, the relation is not unambiguous yet. One of the limitations of prior 

studies is that proxies for disclosure are not accurate. The AIMR database is limited to 

large firms and it is unclear whether the panels of AIMR take the ranking seriously. Self-
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constructed measures of disclosure involve judgments of the researcher and typically rely 

on annual reports or similar public documents (Healy and Palepu, 2001). While most of 

the studies investigating the impact of disclosure focus on U.S. market, Hail (2002) and 

Leuz and Verrecchia (2000) suggest that the relation between disclosure and cost of capital 

would be stronger in countries with weak institutional backgrounds. This could be a 

reason for the ambiguous empirical results on the relation between disclosure and cost of 

capital. 

This study investigates the effect of disclosure on liquidity and cost of capital 

using Korean data. Korean Reg. FD mandates firms, managers, and employees to provide 

information fairly to all information users. The unique feature of the Reg FD of Korea is 

that the disclosure channel is unified to one electronic disclosure system, the KIND 

system. All Korean listed firms are subject to this regulation and they are punished for 

violations of this rule. Reg FD covers future business plans or management plans, 

estimations or forecasts of future performance, actual performance which are included in 

financial reports but before submission, and matters related to material corporate 

information. It also covers IR, press releases, press meetings, and other voluntary 

disclosures. Since the disclosure channel is unified and covers all the material information 

that firms provide, Korean voluntary disclosure data is highly reliable and comprehensive. 

In addition, the relatively weak legal environment in Korea (La Porta et al., 1997) provides 

a good opportunity to investigate the association between disclosure and cost of equity 
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capital. 

I test whether more disclosure increases stock liquidity. I choose five variables 

which are frequently used in prior literature: trading volume, volatility of stock return, 

transaction costs, and frequency of zero returns and find that all the coefficients of 

disclosure frequency are significant and positive, which is consistent with the prediction. 

In addition, I find a negative relation between disclosure and the cost of equity capital 

proxied by the E/P ratio. However, when I use implied cost of capital measures, I do not 

find a significant relation between frequencies of disclosures and cost of equity capital. 

The result should be carefully interpreted because analysts follow only relatively large 

firms in Korea, and considering the lack of analyst forecast data, the sample selection 

problem could distort the empirical results on the association between disclosure and 

implied cost of equity capital. To reconcile the results, I separate the sample by firm size 

and analyst followings and find that the effect of disclosure is stronger for smaller size 

and lower analyst following firms in E/P ratio sample. However, the effect of disclosure 

on E/P ratio disappears when I use ICOE sample. It suggests that the insignificant relation 

between disclosure and cost of capital can be attributable to the better information 

environment of ICOE sample. This seems to provide evidence that disclosure reduces cost 

of capital only when information environment is poor (Botosan, 1997). 

  Although this paper provides partial evidence that disclosure increases liquidity 

and reduces cost of capital, it contributes to the prior literature in the following aspects. 
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First, few studies have investigated the relation between disclosure quality and its capital 

market consequences in comprehensive ways using Korean data. Using various liquidity 

measures and multilateral costs of equity measures would deepen our understanding of 

the impact of disclosure activity. Besides, I use the measure of disclosure frequency which 

is highly accurate and covers all listed firms. This overcomes the limitations of using self-

constructed measures. Second, the findings in this study have policy implications for 

managers, regulators, and investors. This paper provides empirical evidence for the 

benefits of adopting Reg FD by showing cross-sectional variations of stock liquidity and 

the cost of capital, followed by the level of disclosure. Third, this paper presents the 

grounds for an argument that researchers consider the effect of information environment 

surrounding a firm in examining the consequences of disclosure activity.  
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Appendix A 

Estimate of Transaction Costs 

 

Notes: Measured return versus “true” return. The expected return locus refers to the ex-ante measured return 

that investors would price given the market return. The figure and description of LOT measure are taken 

from Lesmond et al. (1999). 

 

The LOT model, developed by Lesmond (1995), uses only daily security returns 

to endogenously estimate firm-level liquidity costs. If transaction costs inhibit more 

informed investors from trading, more zero returns will be observed because no new 

information, on average, has been incorporated into the price. The higher the level of 

transaction costs, the more zero returns will be observed. In effect, the market model 

representation of security returns must be altered to incorporate the influence that 

transaction costs have on security returns, that is, zero returns. 

The effect of liquidity on equity returns is generally modeled by combining the 

objective function with the liquidity constraint and is given as 
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Figure 1 

LDV Model Specification, Economics Structure, and Nomenclature 
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 For firm j, the threshold for trades on negative information is 
j1  and for trades 

on positive information is 
j2

 . If 
jjtmtjj

R
21

  , the measured return on the 

security will be zero. Thus the marginal investor will make trading decisions on the basis 

of the observable contemporaneous marketwide information and all other information. 

The other information may contain accumulated past marketwide and firm-specific 

information that has not yet been incorporated into the price. This model assumes that all 

information not contained in the contemporaneous market return is captured by the 

residual term. 

 The resulting likelihood function of the econometric structure of Eq. (A1) has 

three components for the measured return: one for decreases, one for increases, and one 

for zeros. 
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 where 1
R and 2

R denote the regions where the measured return, 
jt

R , is 

nonzero in negative and positive market return regions, respectively. 0
R denotes the zero 

returns. The terms 1
  and 2

 refer to standard normal density functions for decreases 

and increases in the measured return, respectively. These are the standardized residuals 

evaluated at  / , where 
2 is the variance estimate using only the nonzero 

measured returns. t
changeno )Pr( is the probability of a zero return. Replacing terms of 

Eq. (A2) results in   
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where )( is the distribution function of the standard normal distribution. The 

first and last terms correspond to nonzero measured returns in negative and positive 
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market return regions, respectively. The second term represents the region of zero returns. 

The logarithm of the likelihood function in Eq. (A3) is 
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The parameters 
jjj

 ,,
21

and 
j

 are solved by maximizing the likelihood 

function expressed in Eq. (A4). For the purpose of the LDV model, the critical parameters 

are the intercept terms, 
j2

 and 
j1

 , which are the proportional transaction costs for 

buying and selling, respectively. The difference,
jj 12

  , is a measure of the 

proportional round-trip transaction costs for the competitive, marginal investor. In other 

words, the estimates provide liquidity thresholds for informed trading. The threshold 

parameters, 
j2

  and 
j1

 , provide a basis to judge whether, on average, the benefits to 

trading exceed the costs. This does not assume that all price movements that exceed the 

2
  threshold are buyer initiated or all price movements that exceed the 1

  threshold 

are seller initiated. The model assumes the value of information relative to the transaction 

costs is what causes price movements. It is plausible that the market maker may possess 

the most valuable information and will adjust the quotes even if there are no buyers or 

sellers initiating the trade. With external buyers or sellers initiating the trade, the source 

of the trade may be liquidity traders, who sell into a rising market or buy into a falling 

market, or informed traders, who trade because the information value exceeds transaction 

costs. As a result, we cannot determine the source of the trade, but we can determine if 

the average true returns exceed transaction costs. The maintained hypothesis is that the 

marginal, informed investor will rationally trade only if the value of the accumulated 

information exceeds the transaction costs. This assumption allows us to interpret the lower 

limit as the seller’s transaction costs and the upper limit as the buyer’s transaction costs.  
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Appendix B 

Estimating Implied Costs of Equity Capital 

 

Panel A. Definitions of Variables 

Variables Definitions 

itP  Market price of common shares for firm i at time t 

itbps  
Book value per share from the most recent available financial statement at 

time t 

itdps  Expected future dividends per share for time t 

iteps  Median or mean earnings forecasts per share by financial analysts for time t 

 tE  Expectation based on information at time t 

 

Panel B. Estimates of ICOE following Gordon and Mohanram (2003): ICOE_GM 

Formula and 

assumptions 
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 Gordon and Mohanram (2003) estimate the ICOE based on the 

Ohlson and Juettner-Nauroth (2005, OJ) model. The OJ model derives the 

change in abnormal earnings in excess of the return on net reinvestment from 

a dividend discount model. Specifically, this model use not only a single 

constant perpetual growth rate 1 , but also the short-term growth rate 

1

12



 

it

itit

eps

epseps
 without a clean surplus relation. The short-term growth rate 

is assumed to decay asymptotically to the perpetual growth rate. It requires a 

positive change in forecast earnings to yield a numerical solution and 

explicitly requires only one dividend forecast, whereas the RIV model 

requires more forecasts and the assumption of a clean surplus relation. 

Dividends are set to equal a constant fraction of forecast earnings. In 

implementing the OJ model, Gode and Mohanram (2003) use the average of 

the forecast two-year and five-year growth as the short-term growth rate. 

They assume that all future payout ratios will be equal to the current payout 

ratio, computed as follows: If current earnings are positive, then they divide 



127 

current dividends by current earnings. If current earnings are negative, then 

they divide current dividends by normal earnings, which are assumed to be 

6% of total assets.  

 To estimate the risk premium with Korean data, this study follows 

Hwang et al. (2008). They assume the growth rate as imposed in subsequent 

two-year forecasts, as analysts do not explicitly provide five-year long-term 

growth data for Korea. The yield on a three-year Treasury bond in Korea is 

used as the risk-free rate.  

 

Panel C. Estimates of ICOE following Easton (2004): ICOE_EST 

Formula and 

assumptions 2
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 Easton (2004) suggests the modified price-earnings growth 

(MPEG) model, which is a special case of the OJ model. This model 

assumes that the next period’s expected abnormal growth in earnings 

provides an unbiased estimate of all subsequent periods’ abnormal growth 

in earnings ( 01 ). It also requires positive changes in forecast earnings 

to yield a numerical solution. Except for the abnormal growth rate being 

zero, there is no difference between the OJ model and the MPEG model in 

the analysis.  

 

Panel D. Estimates of ICOE following Claus and Thomas (2001): ICOE_CT 

Formula and 

assumptions 
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 iitit ltgepseps  for 2 , 

iltg  is the expected earnings growth over the next five years, g  is a 

constant risk-free rate that is an expected inflation rate %)3( fr , and fr  

is a risk-free rate . 

 This model assumes that growth in residual income beyond the 

forecast horizon is equal to the risk-free rate minus 3%. The current stock price 

equals the current book value of equity plus the present value of future 

expected residual income series, which is forecast accounting earnings less a 

charge for the cost of equity capital. Claus and Thomas (2001) use actual book 

values and analysts’ earnings forecasts up to five years and assume earnings 

after year t+5 to grow at the inflation rate. The real inflation rate is used in the 

calculation when the forecasted earnings data is not available up to five years. 
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Panel E. Estimates of ICOE following Gebahrdt, Lee, and Swaminathan (2001): ICOE_GLS 

Formula and 

assumptions 
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 Gebhardt et al. (2001) use a two-stage approach to infer the costs 

of equity capital. First, they explicitly use the mean one- and two-year-ahead 

earnings forecasts and the long-term growth rate to compute a three-year-

ahead earnings forecast. These earnings forecasts, combined with the 

dividend payout ratio, generate forecasts of future book values and returns 

on earnings (ROEs) using clean surplus accounting. Second, they forecast 

earnings beyond year three by mean reverting the 3tROE to the median 

industry ROE by the period t+T. The industry ROE is a moving median of 

past ROEs from all firms in the same industry. Beyond the forecast horizon 

(T=12), they assume that the final term 1112 )( bpsrROE   remains 

constant in perpetuity. They group all stocks into 48 industry classifications 

and compute the target industry ROE, which is a moving median of past 

ROEs from all firms in the same industry. They exclude loss firms on the 

basis that the population of profitable firms better reflects long-term industry 

equilibrium rate of returns. Following Hwang et al. (2008), I use the growth 

rate between 1eps  and 2eps  as a long-term growth rate to compute a three-

year-ahead earnings forecast, and group all stocks by the two-digit Korean 

Standard Industrial Classification (KSIC) to compute the target industry 

ROE in this study. I exclude industries that have fewer than five firm-year 

observations. 
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Table 1 

Descriptive Statistics 

Panel A. Descriptive Statistics of Variables in Liquidity Equation 

Variables N Mean Std. Q1 Median Q3 

LNVOLUME 7,470 11.636 1.833 10.493 11.743 12.880 

RETVOL 7,470 0.038 0.013 0.028 0.037 0.046 

LOT_EWI 7,470 0.008 0.005 0.005 0.007 0.010 

LOT_VWI 7,470 0.008 0.005 0.005 0.007 0.010 

ZEROFREQ 7,470 0.078 0.042 0.048 0.069 0.097 

FD 7,470 2.958 3.883 0.000 2.000 4.000 

SIZE 7,470 25.243 1.271 24.347 25.006 25.888 

LEV 7,470 1.044 1.180 0.349 0.728 1.321 

ROA 7,470 -0.138 15.362 -1.560 3.160 7.460 

LNAF 7,470 1.103 1.668 0.000 0.000 1.946 

FOREIGN 7,470 0.061 0.110 0.000 0.007 0.067 

LAROWN 7,470 0.400 0.168 0.277 0.389 0.515 

BIG4 7,470 0.532 0.499 0.000 1.000 1.000 

MtoB 7,470 1.387 1.471 0.540 0.923 1.631 

KSE 7,470 0.404 0.491 0.000 0.000 1.000 

HORIZON 7,470 7.852 1.012 7.280 7.907 8.611 

CAPINT 7,470 0.287 0.190 0.139 0.266 0.408 

SGROWTH 7,470 0.144 0.917 -0.051 0.075 0.219 

OPMAR 7,470 0.208 0.202 0.104 0.164 0.277 

OPCYCLE 7,470 0.399 0.595 0.229 0.331 0.481 

 

Panel B. Descriptive Statistics of Variables in E/P Ratio Equation 

Variables N Mean Std. Q1 Median Q3 

EP 5,398 0.127 0.143 0.050 0.093 0.159 

FD 5,398 3.045 3.881 0.000 2.000 4.000 

LNVOLUME 5,398 11.348 1.779 10.230 11.479 12.547 

SIZE 5,398 24.746 1.424 23.761 24.525 25.456 

LEV 5,398 0.885 0.823 0.327 0.668 1.181 

ROA 5,398 6.558 5.294 2.620 5.335 9.260 

LNAF 5,398 1.332 1.775 0.000 0.000 2.565 

FOREIGN 5,398 0.072 0.119 0.000 0.010 0.094 

LAROWN 5,398 0.425 0.160 0.310 0.415 0.535 

BIG4 5,398 0.564 0.496 0.000 1.000 1.000 

MtoB 5,398 1.239 1.229 0.527 0.872 1.488 

KSE 5,398 0.452 0.498 0.000 0.000 1.000 

HORIZON 5,398 7.856 1.066 7.268 7.977 8.649 

CAPINT 5,398 0.296 0.185 0.159 0.276 0.413 

SGROWTH 5,398 0.185 1.018 -0.002 0.097 0.235 

OPMAR 5,398 0.239 0.176 0.123 0.182 0.303 

OPCYCLE 5,398 0.370 0.271 0.218 0.317 0.454 
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Panel C. Descriptive Statistics of Variables in Implied Costs of Equity Equation 

Variables N Mean Std. Q1 Median Q3 

ICOE_AVG 1,116 0.102 0.048 0.066 0.096 0.130 

ICOE_GM 1,116 0.128 0.065 0.078 0.118 0.167 

ICOE_EST 1,116 0.125 0.064 0.076 0.116 0.163 

ICOE_CT 1,116 0.062 0.039 0.034 0.059 0.084 

ICOE_GLS 1,116 0.091 0.043 0.063 0.086 0.119 

FD 1,116 4.957 4.465 2.000 4.000 6.000 

SIZE 1,116 26.423 1.433 25.278 26.150 27.399 

LEV 1,116 0.860 0.741 0.315 0.646 1.143 

ROA 1,116 8.147 6.674 4.050 7.230 11.925 

BETA 1,116 0.973 0.373 0.710 0.958 1.222 

LNAF 1,116 3.947 1.157 3.135 4.060 4.890 

FOREIGN 1,116 0.157 0.142 0.041 0.117 0.239 

LAROWN 1,116 0.380 0.142 0.282 0.372 0.472 

BIG4 1,116 0.736 0.441 0.000 1.000 1.000 

MtoB 1,116 1.784 1.457 0.841 1.363 2.133 

KSE 1,116 0.565 0.496 0.000 1.000 1.000 

DISPERSION 1,116 0.019 0.022 0.006 0.013 0.024 

BIAS 1,116 -0.037 0.107 -0.063 -0.021 0.005 

ICOE_AVGIND 1,116 0.101 0.027 0.083 0.100 0.118 

HORIZON 1,116 7.890 1.019 7.158 7.858 8.753 

CAPINT 1,116 0.296 0.179 0.155 0.273 0.413 

SGROWTH 1,116 0.230 1.345 0.018 0.116 0.265 

OPMAR 1,116 0.280 0.195 0.137 0.221 0.362 

OPCYCLE 1,116 0.324 0.230 0.196 0.280 0.388 

Notes: This table presents the summary statistics for the 7,470 (5,398, and 1,116) firm-year observations over 

the period 2003-2008. The variables are defined as follows. LNVOLUME is the natural log of the average of 

daily trading volume during calendar year t; RETVOL is the standard deviation of daily stock return during 

calendar year t; LOT_EWI is a measure of the proportional round-trip transaction costs for the competitive, 

marginal investor using equally-weighted market returns from Lesmond et al. (1999); LOT_VWI is a measure 

of the proportional round-trip transaction costs for the competitive, marginal investor using value-weighted 

market returns from Lesmond et al. (1999); ZEROFREQ is the frequency of zero stock returns during calendar 

year t; EP is the earnings to price ratio; ICOE_GM is estimated risk premium, which is implied costs of equity 

capital (ICOE) implemented by Gode and Mohanram (2003) following the Ohlson and Juettner-Nauroth 

(2005, OJ) model, minus the risk free rate; ICOE_EST is estimated risk premium, which is ICOE implemented 

by Easton (2004) following the OJ model minus the risk free rate under the assumption that the abnormal 

growth rate is zero; ICOE_CT is estimated risk premium, which is ICOE implemented by Claus and Thomas 

(2001) using the residual income valuation (RIV) model minus the risk free rate; ICOE_GLS is estimated risk 

premium, which is ICOE implemented by Gebhardt et al. (2001) using the industry ROE medians based on 

the RIV model minus the risk free rate; ICOE_AVG is average estimated risk premium using the four ICOE 

models and the risk free rate; ICOE_AVGIND is average of industry estimated risk premium; FD is the number 

of fair disclosures issued during calendar year t; SIZE is the natural log of market capitalization at the end of 

the year; LEV is the sum of the long-term debt and the short-term debt scaled by total assets; ROA is return 

on assets, measured by net income scaled by total assets; LNAF is the natural log of the number of analyst 

forecasts plus one; FOREIGN is the shareholding of foreign investors in the previous year; LAROWN is the 
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size of the largest shareholding in the previous year; BIG4 is an indicator variable that equals one if a firm is 

audited by Big 4 auditor, and zero otherwise; MtoB is market-to-book ratio, the ratio of the market value of 

equity to the book value of equity; KSE is an indicator variable that equals one if a firm is listed on the KOSPI 

market, and zero otherwise; HORIZON is the natural log of the number of days passed since a firm’s 

establishment; CAPINT is capital intensity defined as the ratio of property, plant, and equipment to total assets; 

SGROWTH is one-year sales growth defined as sales minus lagged sales divided by lagged sales; OPMAR is 

operating margin defined as sales minus cost of goods sold, scaled by sales; OPCYCLE is the length of 

operating cycle, defined as average receivables divided by sales plus average inventory divided by cost of 

goods sold; BETA is the market beta estimated for each stock at the end of June of each year, using the stock’s 

previous 60 monthly returns (12-month minimum); DISPERSION is the standard deviation of one-year-ahead 

analyst earnings forecasts scaled by the stock price; BIAS is the signed forecast error calculated by the 

difference between actual earnings per share and the forecast consensus for year t earnings, which is deflated 

by the stock price at year t-1; The extreme values above and below 1 % of each variables are excluded. 
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Table 2 

Correlation Matrix 

Panel A. Correlation Matrix for the Liquidity Equation 

 
LN 

VOLUME 
RETVOL LOT_EWI LOT_VWI 

ZERO 

FREQ 
FD SIZE LEV ROA LNAF 

RETVOL 0.538          

LOT_EWI 0.053 0.224         

LOT_VWI 0.053 0.223 0.999        

ZEROFREQ -0.306 -0.364 0.765 0.767       

FD 0.221 0.046 -0.074 -0.076 -0.112      

SIZE -0.067 -0.364 -0.309 -0.302 -0.076 -0.013     

LEV 0.14 0.183 0.096 0.096 -0.036 -0.036 0.129    

ROA -0.28 -0.417 -0.228 -0.227 0.027 0.028 0.254 -0.249   

LNAF 0.098 -0.258 -0.361 -0.358 -0.217 0.281 0.568 -0.069 0.268  

FOREIGN -0.069 -0.225 -0.189 -0.188 -0.05 0.086 0.415 -0.073 0.181 0.464 

LAROWN -0.459 -0.261 -0.024 -0.025 0.152 -0.131 0.091 -0.079 0.294 -0.082 

BIG4 -0.034 -0.16 -0.112 -0.11 -0.021 0.048 0.305 0.033 0.126 0.233 

MtoB 0.289 0.271 -0.056 -0.059 -0.215 0.176 -0.102 0.215 -0.2 0.142 

KSE -0.125 -0.325 -0.096 -0.089 0.095 -0.201 0.582 0.082 0.144 0.186 

HORIZON -0.124 -0.167 0.027 0.032 0.119 -0.314 0.427 0.132 0.000 -0.017 

CAPINT -0.198 -0.173 -0.013 -0.012 0.083 -0.161 0.214 0.118 0.096 0.063 

SGROWTH 0.011 0.006 -0.012 -0.013 -0.017 0.069 0.021 0.008 0.078 0.033 

OPMAR -0.075 -0.147 -0.129 -0.128 -0.036 0.111 0.014 -0.203 0.324 0.198 

OPCYCLE 0.055 0.056 0.029 0.028 -0.005 0.022 -0.08 0.033 -0.083 -0.065 
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 FOREIGN LAROWN BIG4 MtoB KSE HORIZON CAPINT SGROWTH OPMAR 

LAROWN -0.006         

BIG4 0.188 0.064        

MtoB 0.078 -0.173 -0.000       

KSE 0.209 0.067 0.192 -0.159      

HORIZON 0.088 0.016 0.063 -0.148 0.571     

CAPINT 0.022 0.166 0.062 -0.146 0.224 0.192    

SGROWTH 0.013 -0.002 0.018 0.037 0.009 -0.103 0.001   

OPMAR 0.154 0.049 0.052 0.069 -0.025 -0.089 -0.053 0.027  

OPCYCLE -0.05 -0.044 -0.02 0.025 -0.052 -0.028 -0.065 -0.045 0.181 
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Panel B. Correlation Matrix for the Costs of Equity Capital (E/P Raito) Equation 

 EP FD LNVOLUME SIZE LEV ROA LNAF FOREIGN 

FD -0.07        

LNVOLUME -0.216 0.257       

SIZE -0.206 0.158 0.197      

LEV 0.062 -0.022 0.137 0.015     

ROA 0.377 0.21 0.009 0.195 -0.265    

LNAF -0.113 0.305 0.206 0.697 -0.031 0.255   

FOREIGN -0.063 0.092 -0.031 0.516 -0.052 0.189 0.475  

LAROWN 0.087 -0.142 -0.397 -0.086 -0.092 0.023 -0.193 -0.078 

BIG4 0.007 0.05 0.006 0.283 0.033 0.008 0.216 0.192 

MtoB -0.309 0.231 0.287 0.419 0.092 0.255 0.287 0.182 

KSE 0.088 -0.2 -0.091 0.409 0.129 -0.135 0.18 0.223 

HORIZON 0.08 -0.314 -0.15 0.227 0.178 -0.257 -0.022 0.091 

CAPINT 0.02 -0.137 -0.163 0.039 0.105 -0.159 0.038 0.004 

SGROWTH 0.026 0.079 0.036 0.016 0.038 0.084 0.018 0.001 

OPMAR -0.092 0.131 0.005 0.118 -0.227 0.269 0.171 0.148 

OPCYCLE -0.099 0.011 0.045 -0.13 -0.105 -0.055 -0.109 -0.073 
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 LAROWN BIG4 MtoB KSE HORIZON CAPINT SGROWTH OPMAR 

BIG4 0.007        

MtoB -0.123 0.036       

KSE -0.018 0.197 -0.12      

HORIZON -0.006 0.08 -0.176 0.551     

CAPINT 0.128 0.035 -0.106 0.181 0.167    

SGROWTH -0.022 0.014 0.057 0.001 -0.139 -0.006   

OPMAR -0.053 0.014 0.2 -0.067 -0.123 -0.04 -0.003  

OPCYCLE -0.052 -0.07 -0.001 -0.086 -0.049 -0.134 -0.067 0.41 
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Panel C. Correlation Matrix for Implied Costs of Equity Equation 

 ICOE_AVG ICOE_GM ICOE_EST ICOE_CT ICOE_GLS FD SIZE LEV ROA BETA LNAF FOREIGN 

ICOE_GM 0.954            

ICOE_EST 0.969 0.998           

ICOE_CT 0.776 0.59 0.632          

ICOE_GLS 0.852 0.698 0.729 0.712         

FD 0.051 0.047 0.047 0.037 0.052        

SIZE -0.261 -0.228 -0.234 -0.254 -0.235 -0.028       

LEV 0.194 0.23 0.225 0.075 0.109 0.042 0.445      

ROA -0.092 -0.161 -0.148 0.165 -0.092 0.114 -0.296 -0.393     

BETA 0.148 0.189 0.179 -0.012 0.115 0.197 -0.035 0.227 -0.048    

LNAF -0.244 -0.223 -0.228 -0.187 -0.236 0.206 0.476 0.05 0.018 0.041   

FOREIGN -0.3 -0.299 -0.299 -0.176 -0.274 0.019 0.343 -0.118 0.183 -0.193 0.365  

LAROWN -0.01 -0.031 -0.027 0.044 0.004 -0.054 -0.057 -0.091 0.091 -0.186 -0.188 -0.09 

BIG4 -0.111 -0.081 -0.087 -0.121 -0.129 0.025 0.372 0.156 -0.211 -0.009 0.221 0.132 

MtoB -0.254 -0.156 -0.181 -0.282 -0.371 0.233 -0.115 0.027 0.263 0.199 0.123 0.162 

KSE -0.148 -0.16 -0.157 -0.086 -0.105 -0.181 0.67 0.239 -0.26 -0.252 0.243 0.239 

DISPERSION 0.287 0.221 0.238 0.299 0.316 -0.077 0.065 0.221 -0.153 0.062 -0.034 -0.118 

BIAS -0.248 -0.256 -0.257 -0.169 -0.175 -0.056 0.16 -0.075 0.09 -0.109 0.07 0.162 

ICOE_AVGIND 0.563 0.459 0.483 0.523 0.617 0.17 -0.157 0.066 0.071 0.22 -0.023 -0.139 

HORIZON -0.13 -0.13 -0.13 -0.121 -0.078 -0.199 0.568 0.245 -0.306 -0.131 0.194 0.17 

CAPINT 0.082 0.004 0.003 -0.057 0.039 -0.109 0.193 0.099 -0.17 -0.126 0.086 -0.001 

SGROWTH 0.005 -0.005 -0.004 0.018 0.02 0.143 -0.015 0.012 0.108 0.037 -0.006 -0.013 

OPMAR -0.207 -0.21 -0.21 -0.109 -0.19 0.06 -0.152 -0.246 0.267 -0.181 0.111 0.184 

OPCYCLE 0.038 0.061 0.057 -0.046 0.034 -0.038 -0.205 -0.085 -0.011 0.04 -0.09 -0.037 
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LAROW

N 
BIG4 MtoB KSE 

DISPER 

SION 
BIAS 

ICOE 

_AVGIND 

HORIZO

N 
CAPINT 

SGORWT

H 
OPMAR 

BIG4 -0.096           

MtoB -0.03 -0.012          

KSE 0.049 0.337 -0.229         

DISPERSIO

N 
0.012 -0.008 -0.207 0.114        

BIAS 0.032 0.026 -0.029 0.154 -0.082       

ICOE_AVGIN

D 
-0.101 -0.153 -0.192 -0.139 0.191 -0.074      

HORIZON -0.105 0.21 -0.262 0.588 0.113 0.141 -0.147     

CAPINT 0.112 0.058 -0.141 0.234 0.123 0.026 -0.023 0.156    

SGROWTH -0.007 -0.004 0.085 -0.015 -0.027 -0.007 0.017 -0.152 0.033   

OPMAR 0.011 -0.002 0.183 -0.1 -0.201 0.092 -0.2 -0.119 -0.008 0.04  

OPCYCLE -0.146 -0.111 0.052 -0.159 -0.06 -0.044 0.037 -0.075 -0.123 -0.053 0.309 

Notes: This table reports the Pearson correlations for the variables used in the main regression and the IV regression. The bold figures indicate that the 

significance level is below 10% (two-tailed). See Table 1 for a description of the variables. 
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Table 3 

The Impact of Disclosure on Market Liquidity 
 (1) (2) (3) (4) (5) 
VARIABLES LNVOLUME RETVOL LOT_EWI LOT_VWI ZEROFREQ 
CONSTANT 8.304*** 9.142*** -2.533*** -2.519*** -9.363*** 
 (7.27) (17.47) (-12.74) (-12.60) (-4.66) 
FD 0.061*** 0.014*** 0.005*** 0.005*** 0.076*** 
 (9.46) (3.77) (3.09) (2.93) (4.93) 
SIZE 0.071 -0.167*** 0.071*** 0.071*** 0.154* 
 (1.52) (-7.73) (8.83) (8.76) (1.86) 
LEV 0.087*** 0.092*** -0.029*** -0.029*** 0.051 
 (3.13) (6.14) (-4.46) (-4.38) (0.88) 
ROA -0.019*** -0.019*** 0.004*** 0.004*** -0.001 
 (-11.57) (-17.11) (7.50) (7.41) (-0.37) 
LNAF 0.109*** -0.062*** 0.061*** 0.061*** 0.525*** 
 (4.55) (-5.43) (13.81) (13.73) (10.85) 
FOREIGN -2.000*** -0.752*** -0.090 -0.081 -2.448*** 
 (-5.56) (-4.90) (-1.54) (-1.40) (-3.81) 
LAROWN -4.017*** -1.087*** 0.018 0.020 -2.304*** 
 (-19.34) (-10.21) (0.43) (0.46) (-5.48) 
BIG4 -0.001 -0.059* 0.005 0.004 -0.006 
 (-0.02) (-1.90) (0.36) (0.29) (-0.05) 
MtoB 0.131*** 0.155*** 0.013*** 0.013*** 0.325*** 
 (6.39) (11.02) (2.69) (2.73) (7.28) 
KSE -0.197* -0.331*** -0.049** -0.056*** -0.902*** 
 (-1.91) (-7.70) (-2.55) (-2.88) (-4.96) 
YEAR Included Included Included Included Included 
      
INDUSTRY Included Included Included Included Included 
      
Observations 7,470 7,470 7,470 7,470 7,470 
Adjusted R-squared 0.3300 0.4023 0.2135 0.2103 0.1725 

Notes: This table reports the results of regression of liquidity variables on explanatory variables. For consistency of sign direction, LOT_EWI, LOT_VWI, and 

ZEROFREQ are multiplied by minus one. The year and industry dummies are included but not reported for brevity. I adjust t-statistics by using standard 

errors clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 

for a description of the other variables. 
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Table 4 

The Impact of Disclosure on the Cost of Equity Capital (E/P Ratio) 

VARIABLES (1) (2) 

CONSTANT 0.514*** 0.530*** 

 (6.77) (7.70) 

FD -0.002*** -0.002*** 

 (-5.70) (-4.88) 

LNVOLUME  -0.006*** 

  (-4.63) 

SIZE -0.021*** -0.019*** 

 (-7.12) (-6.24) 

LEV 0.028*** 0.030*** 

 (8.84) (9.34) 

ROA 0.015*** 0.015*** 

 (23.83) (23.38) 

FOREIGN -0.033* -0.048** 

 (-1.70) (-2.40) 

LAROWN 0.014 -0.008 

 (1.04) (-0.65) 

LNAF -0.001 -0.001 

 (-0.69) (-0.55) 

MtoB -0.029*** -0.029*** 

 (-12.39) (-12.17) 

BIG4 0.011*** 0.010*** 

 (3.12) (3.10) 

KSE 0.045*** 0.042*** 

 (10.15) (9.60) 

YEAR Included Included 

   

INDUSTRY Included Included 

   

Observations 5,398 5,398 

Adjusted R-squared 0.4418 0.4457 

Notes: This table reports the results of regression of the E/P ratio on disclosure frequency. The year and 

industry dummies are included but not reported for brevity. I adjust t-statistics by using standard errors 

clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent 

level (tow-tailed), respectively. See Table 1 for a description of the variables. 
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Table 5 

The Impact of Disclosure on the Implied Cost of Equity Capital 

 (1) (2) (3) (4) (5) 

VARIABLES ICOE_AVG ICOE_GM ICOE_EST ICOE_CT ICOE_GLS 

CONSTANT 0.268*** 0.349*** 0.350*** 0.194*** 0.178*** 

 (6.64) (5.62) (5.83) (6.17) (5.63) 

FD 0.000 0.000 0.000 -0.000 0.000 

 (0.49) (0.50) (0.55) (-0.20) (0.70) 

LNVOLUME 0.001 0.002 0.002 0.001 -0.001 

 (0.48) (0.97) (0.86) (0.58) (-1.40) 

SIZE -0.010*** -0.013*** -0.013*** -0.007*** -0.005*** 

 (-6.26) (-5.63) (-5.83) (-5.67) (-3.62) 

LEV 0.015*** 0.021*** 0.021*** 0.013*** 0.006*** 

 (5.83) (5.35) (5.50) (6.58) (3.24) 

ROA -0.000 -0.001*** -0.001*** 0.002*** -0.000 

 (-0.79) (-3.59) (-3.02) (7.95) (-1.00) 

BETA 0.000 0.002 0.002 -0.006** 0.005 

 (0.12) (0.30) (0.25) (-2.11) (1.48) 

LNAF -0.003** -0.003 -0.003 -0.002** -0.005*** 

 (-2.37) (-1.46) (-1.62) (-2.28) (-4.08) 

FOREIGN -0.007 -0.010 -0.009 0.000 -0.011 

 (-0.77) (-0.72) (-0.63) (0.04) (-1.36) 

LAROWN 0.010 0.014 0.014 0.009 0.004 

 (1.11) (0.99) (1.01) (1.26) (0.46) 

BIG4 0.004 0.006 0.006 0.003 0.001 

 (1.42) (1.41) (1.41) (1.31) (0.59) 

MtoB -0.006*** -0.004*** -0.005*** -0.008*** -0.007*** 

 (-5.12) (-2.62) (-3.35) (-7.84) (-5.91) 

KSE 0.002 0.001 0.001 0.006** -0.000 

 (0.52) (0.14) (0.21) (2.10) (-0.10) 

DISPERSION 0.258*** 0.238 0.266* 0.279*** 0.250*** 

 (2.82) (1.62) (1.93) (5.06) (4.01) 

BIAS -0.057*** -0.076*** -0.076*** -0.040*** -0.037*** 

 (-4.01) (-3.41) (-3.55) (-3.81) (-3.51) 

ICOE_AVGIND 0.728*** 0.965*** 0.952*** 0.403*** 0.593*** 

 (11.43) (10.49) (10.63) (7.60) (9.96) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Observations 1,116 1,116 1,116 1,116 1,116 

Adjusted R-squared 0.4902 0.3796 0.4030 0.5074 0.5613 

Notes: This table reports the results of regression of implied costs of equity capital on disclosure frequency. 

The year and industry dummies are included but not reported for brevity. I adjust t-statistics by using standard 
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errors clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent 

level (tow-tailed), respectively. See Table 1 for a description of the variables. 
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Table 6 

The Impact of Disclosure on Market Liquidity: IV Regression 

Panel A. First Stage Regression 

VARIABLES FD 

CONSTANT 1.131 

 (0.56) 

SIZE 0.291*** 

 (3.31) 

LEV -0.038 

 (-0.86) 

ROA -0.005 

 (-1.04) 

LNAF 0.545*** 

 (9.19) 

FOREIGN -0.878 

 (-1.34) 

LAROWN -1.936*** 

 (-5.61) 

BIG4 0.154 

 (1.41) 

MtoB 0.278*** 

 (5.87) 

KSE -1.167*** 

 (-7.76) 

CAPINT -2.325*** 

 (-7.39) 

SGROWTH 0.143* 

 (1.78) 

OPMAR 0.757** 

 (1.97) 

OPCYCLE 0.091** 

 (2.20) 

HORIZON -0.740*** 

 (-9.21) 

YEAR Included 

  

INDUSTRY Included 

  

Observations 6,893 

Adjusted R-squared 0.2732 
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Panel B. Second Stage Regressions 

 (1) (2) (3) (4) (5) 

VARIABLES LNVOLUME RETVOL LOT_EWI LOT_VWI ZEROFREQ 

CONSTANT 10.899*** 8.647*** -2.584*** -2.602*** -10.947*** 

 (9.08) (16.43) (-11.15) (-11.16) (-4.92) 

FD 0.259*** 0.063*** 0.056*** 0.056*** 0.516*** 

 (5.93) (3.01) (5.71) (5.69) (5.38) 

SIZE 0.048 -0.158*** 0.063*** 0.063*** 0.124 

 (0.96) (-7.32) (6.74) (6.69) (1.37) 

LEV 0.112*** 0.106*** -0.020*** -0.020*** 0.130** 

 (3.79) (6.71) (-2.79) (-2.73) (2.05) 

ROA -0.018*** -0.018*** 0.004*** 0.004*** 0.000 

 (-9.10) (-15.85) (6.42) (6.33) (0.09) 

LNAF -0.025 -0.099*** 0.027*** 0.026*** 0.207** 

 (-0.69) (-5.68) (3.33) (3.25) (2.51) 

FOREIGN -1.818*** -0.638*** -0.058 -0.050 -1.886** 

 (-4.79) (-3.80) (-0.83) (-0.71) (-2.56) 

LAROWN -3.471*** -0.966*** 0.107** 0.110** -1.397*** 

 (-14.41) (-8.45) (1.97) (2.01) (-2.79) 

BIG4 -0.051 -0.078** -0.013 -0.014 -0.161 

 (-0.76) (-2.35) (-0.86) (-0.92) (-1.13) 

MtoB 0.090*** 0.145*** -0.008 -0.008 0.167*** 

 (3.30) (8.63) (-1.21) (-1.21) (2.86) 

KSE 0.156 -0.248*** 0.058** 0.052* -0.081 

 (1.17) (-4.21) (2.08) (1.86) (-0.31) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Observations 6,893 6,893 6,893 6,893 6,893 

Clusters 1,535 1,535 1,535 1,535 1,535 

Adjusted R-squared 0.1917 0.3791 0.0699 0.0648 0.0310 

 

Panel C. Tests for Validity of Instruments (LNVOLUME Equation) 

Partial R-squared (%) of first stage regression R-sq = 4.77  

Partial F-statistic of first stage regression F(5, 1534) = 34.86 (p=0.0000) 

Endogeneity test Chi-sq(1) = 21.303 (p=0.0000) 

Underidentification test  

(Kleibergen-Paap rk LM statistic)  

Chi-sq(5) = 140.32 (p=0.0000) 

Overidentification test (Hansen J statistic ) Chi-sq(4) = 7.56 (p=0.11) 

Weak identification test  

(Kleibergen-Paap rk Wald F statistic) 

F = 34.858  

Notes: This table reports the results of instrumental variable approach for the relation between liquidity 

variables and disclosure frequency. Panel A shows the first stage regression results for disclosure frequency. 
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Excluded instruments are CAPINT, SGROWTH, OPMAR, OPCYCLE and HORIZON. Panel B reports the 

second stage regression of liquidity variables on disclosure frequency and test statistics for validity of 

instruments. The year and industry dummies are included but not reported for brevity. I adjust t-statistics by 

using standard errors clustered by firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 

10 percent level (tow-tailed), respectively. Panel C reports the test statistics for validity of instruments when 

LNVOLUME is used as a dependent variable. Rejection rate of the weak identification test statistic is 

compared to Stock-Yogo weak ID test critical values (F statistic of 34.858 is larger than maximal IV relative 

bias 5% (= 18.37), which indicates that the chosen instrument are not weak). See Table 1 for a description of 

the variables.  
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Table 7 

The Impact of Disclosure on the Cost of Equity Capital (E/P Ratio): IV Regression 

Panel A. IV Regression 

 (1) First Stage (2) Second Stage (3) Conditional 

Approach VARIABLES 

CONSTANT -6.584*** 0.158* 0.244*** 

 (-3.01) (1.95) (4.20) 

FD  -0.020*** -0.024*** 

  (-5.53) (-8.95) 

LNVOLUME 0.236*** -0.002 0.001 

 (6.41) (-0.97) (0.53) 

SIZE 0.470*** -0.002 -0.006*** 

 (4.79) (-0.66) (-2.67) 

LEV 0.102 0.034*** 0.035*** 

 (1.14) (8.44) (15.71) 

ROA 0.032** 0.016*** 0.017*** 

 (2.20) (20.16) (40.35) 

LNAF 0.370*** 0.003 0.006*** 

 (5.84) (1.29) (3.33) 

FOREIGN -1.314* -0.071*** -0.070*** 

 (-1.85) (-2.70) (-3.89) 

LAROWN -1.051** -0.019 -0.031** 

 (-2.43) (-1.15) (-2.56) 

BIG4 0.190 0.015*** 0.016*** 

 (1.54) (3.43) (4.46) 

MtoB 0.150** -0.028*** -0.027*** 

 (2.19) (-9.67) (-13.63) 

KSE -1.322*** 0.002 -0.002 

 (-7.70) (0.29) (-0.30) 

CAPINT -1.722***   

 (-4.29)   

SGROWTH 0.112   

 (1.51)   

OPMAR 0.947*   

 (1.79)   

OPCYCLE 0.009   

 (0.03)   

HORIZON -0.660***   

 (-7.37)   

YEAR Included Included Included 

    

INDUSTRY Included Included Included 

    

Observations 5,398 5,398 5,398 

Adjusted R-squared 0.2949 0.2534 0.1544 
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Panel B. Tests for Validity of Instruments 

Partial R-squared (%) of first stage regression R-sq =3.63  

Partial F-statistic of first stage regression F(5, 1375) = 17.89 (p=0.0000) 

Endogeneity test Chi-sq(1) = 44.057 (p=0.0000) 

Underidentification test  

(Kleibergen-Paap rk LM statistic)  

Chi-sq(5) = 84.620 (p=0.0000) 

Overidentification test (Hansen J statistic ) Chi-sq(4) = 4.283 (p=0.3691) 

Weak identification test  

(Kleibergen-Paap rk Wald F statistic) 

F = 17.893  

Notes: This table reports the results of instrumental variable approach for the relation between the cost of 

equity capital (E/P ratio) and disclosure frequency. Column (1) of Panel A shows the first stage regression 

results. Excluded instruments are CAPINT, SGROWTH, OPMAR, OPCYCLE and HORIZON. Column (2) of 

Panel A reports the second stage regression of E/P ratio on disclosure frequency. Column (3) of Panel A 

shows the regression results for the conditional approach, which is introduced in Moreira and Poi (2003). The 

year and industry dummies are included but not reported for brevity. I adjust t-statistics by using standard 

errors clustered by firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent 

level (tow-tailed), respectively. Panel B reports the test statistics for validity of instruments. Rejection rate of 

the weak identification test statistic is compared to Stock-Yogo weak ID test critical values (F statistic of 

17.893 lies between maximal IV relative bias 5% (= 18.37) and 10% (=10.83)). See Table 1 for a description 

of the variables. 
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Table 8 

The Impact of Disclosure on the Implied Costs of Equity Capital: IV Regression 

Panel A. IV Regression 

 (1) 

First Stage 

(2) (3) 

VARIABLES Second Stage Conditional 

Approach 

CONSTANT -8.913 0.306*** 0.303*** 

 (-1.47) (8.22) (7.78) 

FD  0.001 -0.000 

  (0.97) (-0.13) 

LNVOLUME 0.543*** 0.001 0.001 

 (2.98) (0.39) (0.71) 

SIZE 0.140 -0.011*** -0.011*** 

 (0.53) (-7.69) (-7.62) 

LEV 0.261 0.017*** 0.017*** 

 (0.71) (6.67) (8.61) 

ROA 0.008 -0.000 -0.000 

 (0.23) (-0.57) (-0.69) 

BETA 0.336 0.002 0.002 

 (0.68) (0.40) (0.58) 

LNAF 0.575*** -0.004** -0.003* 

 (3.00) (-2.41) (-1.76) 

FOREIGN -0.740 -0.004 -0.004 

 (-0.51) (-0.43) (-0.42) 

LAROWN 2.078 0.011 0.013 

 (1.57) (1.16) (1.43) 

BIG4 0.564 0.003 0.004 

 (1.56) (1.01) (1.37) 

MtoB 0.418*** -0.008*** -0.007*** 

 (2.65) (-5.93) (-5.44) 

KSE -1.583*** 0.004 0.003 

 (-2.59) (1.20) (0.60) 

DISPERSION -14.696*** 0.243*** 0.230*** 

 (-3.03) (2.69) (3.94) 

BIAS -0.334 -0.058*** -0.058*** 

 (-0.29) (-4.06) (-5.70) 

ICOE_AVGIND 8.429 0.699*** 0.708*** 

 (0.88) (10.66) (11.48) 

CAPINT -1.876*   

 (-1.65)   

SGROWTH 0.316***   

 (5.05)   

OPMAR 1.432   

 (1.15)   

OPCYCLE -1.130*   
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 (-1.71)   

HORIZON -0.171   

 (-0.75)   

YEAR Included Included Included 

    

INDUSTRY Included Included Included 

    

Observations 1,116 1,116 1,116 

Adjusted R-squared 0.2342 0.5010 0.5019 

    

Panel B. Tests for Validity of Instruments 

Partial R-squared (%) of first stage regression R-sq = 2.49  

Partial F-statistic of first stage regression F(5, 1375) = 7.72 (p=0.0000) 

Endogeneity test Chi-sq(1) = 0.591 (p=0.4421) 

Underidentification test  

(Kleibergen-Paap rk Wald statistic)  

Chi-sq(5) = 39.63 (p=0.0000) 

Overidentification test (Hansen J statistic ) Chi-sq(4) = 1.411 (p=0.8423) 

Weak identification test  

(Kleibergen-Paap rk Wald F statistic) 

F = 7.722  

Notes: This table reports the results of instrumental variable approach for the relation between the implied 

costs of equity capital and disclosure frequency. Column (1) of Panel A shows the first stage regression results. 

Excluded instruments are CAPINT, SGROWTH, OPMAR, OPCYCLE and HORIZON. Column (2) of Panel A 

reports the results of the second stage regression of ICOE_AVG on disclosure frequency. Column (3) of Panel 

A shows the regression results for the conditional approach, which is introduced in Moreira and Poi (2003). 

The year and industry dummies are included but not reported for brevity. I adjust t-statistics by using standard 

errors clustered on each firm. The symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent 

level (tow-tailed), respectively. Panel B reports the test statistics for validity of instruments. Rejection rate of 

the weak identification test statistic is compared to Stock-Yogo weak ID test critical values (F statistic of 

7.722 lies between maximal IV relative bias 10% (= 10.83) and 20% (=6.77), which indicates that the chosen 

instruments are weak). See Table 1 for a description of the variables. 
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Table 9 

The Impact of Information Environment on the Relation between Disclosure  

and the Cost of Equity Capital (E/P Ratio) 

Panel A. Small vs. Large (Firm Size and Analyst Following) 

 (1) (2) (3) (4) 

VARIABLES Small Size Large Size Small Analyst 

Following 

Large Analyst 

Following 

CONSTANT 0.832*** 0.299*** 0.701*** 0.523*** 

 (3.27) (5.07) (5.40) (7.97) 

FD -0.003*** -0.001*** -0.003*** -0.001* 

 (-3.92) (-2.82) (-4.54) (-1.95) 

LNVOLUME -0.007*** -0.004*** -0.005*** -0.006*** 

 (-2.78) (-3.46) (-2.74) (-4.79) 

SIZE -0.030*** -0.010*** -0.027*** -0.017*** 

 (-2.81) (-4.16) (-4.87) (-6.17) 

LEV 0.039*** 0.019*** 0.028*** 0.029*** 

 (8.11) (6.71) (7.15) (6.46) 

ROA 0.020*** 0.010*** 0.020*** 0.010*** 

 (18.03) (17.49) (18.39) (18.07) 

FOREIGN -0.016 -0.056*** 0.008 -0.058*** 

 (-0.34) (-3.85) (0.18) (-3.52) 

LAROWN -0.033 0.006 -0.026 0.003 

 (-1.45) (0.52) (-1.35) (0.20) 

LNAF -0.002 -0.000   

 (-0.76) (-0.25)   

MtoB -0.050*** -0.023*** -0.032*** -0.024*** 

 (-6.50) (-11.70) (-7.97) (-10.02) 

BIG4 0.014*** 0.005 0.007* 0.010** 

 (2.87) (1.26) (1.68) (2.32) 

KSE 0.045*** 0.037*** 0.042*** 0.042*** 

 (6.76) (8.11) (7.18) (7.67) 

YEAR Included Included Included Included 

     

INDUSTRY Included Included Included Included 

     

Observations 2,705 2,693 2,882 2,516 

Adjusted R-squared 0.4778 0.4768 0.5044 0.4146 
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Panel B. Quintile Analysis (Firm Size) 

 (1) (2) (3) (4) (5) 

VARIABLES Group 1 Group 2 Group 3 Group 4 Group 5 

CONSTANT 1.797*** 0.743 1.079*** 1.056*** 0.203*** 

 (3.00) (1.20) (2.84) (4.35) (3.22) 

FD -0.004*** -0.002** -0.002** -0.002*** -0.000 

 (-2.95) (-1.97) (-1.97) (-2.89) (-0.02) 

LNVOLUME -0.005 -0.007*** -0.006*** -0.006*** -0.001 

 (-1.32) (-2.90) (-3.37) (-3.82) (-0.61) 

SIZE -0.073*** -0.027 -0.035** -0.036*** -0.004* 

 (-2.80) (-1.08) (-2.42) (-3.74) (-1.73) 

LEV 0.035*** 0.053*** 0.033*** 0.014*** 0.018*** 

 (5.72) (5.45) (5.52) (3.54) (5.60) 

ROA 0.028*** 0.018*** 0.014*** 0.010*** 0.008*** 

 (13.15) (13.13) (13.26) (11.14) (14.26) 

FOREIGN -0.049 0.073 -0.060** -0.076*** -0.029* 

 (-1.05) (0.81) (-2.27) (-3.55) (-1.77) 

LAROWN -0.018 -0.021 -0.025 0.009 -0.002 

 (-0.49) (-0.71) (-1.19) (0.53) (-0.16) 

LNAF 0.000 0.001 -0.006*** -0.005** -0.004** 

 (0.01) (0.19) (-2.83) (-2.37) (-2.15) 

MtoB -0.043*** -0.067*** -0.048*** -0.026*** -0.019*** 

 (-2.90) (-6.36) (-8.04) (-7.01) (-10.05) 

BIG4 0.011 0.010 0.015*** 0.002 0.001 

 (1.29) (1.32) (2.69) (0.51) (0.18) 

KSE 0.058*** 0.034*** 0.035*** 0.038*** 0.026*** 

 (5.23) (4.24) (5.32) (5.63) (4.62) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Mean Value of 

SIZE 

11.191 12.020 46.193 95.547 1018.371 

(in billion KRW)      

Observations 1,087 1,085 1,064 1,069 1,092 

Adjusted R-squared 0.5236 0.4752 0.5561 0.4865 0.4905 

Notes: This Table reports the results of regressions of E/P ratio on disclosure frequency according to the level 

of information environment. Information environment is proxied by firm size (SIZE) and the number of 

analyst following (LNAF). In Panel A, sample for E/P ratio equation is divided into small vs. large group. 

Firm-year observations in small (large) size group are those below (above) the median value of SIZE. Firm-

year observations in small (large) analyst following group have zero (non-zero) analyst following. In Panel 

B, Group 1 indicates the sample with bottom (smallest) quintile of firm size, and Group 5 indicates the sample 

with top (largest) quintile of firm size. Year dummies, and industry dummies are included in the regressions 

but not reported for brevity. I adjust t-statistics by using standard errors clustered by firm. The symbols ***, 

**, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for 

a description of the variables.  
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Table 10 

The Impact of Information Environment on the Relation between Disclosure  

and the Implied Costs of Equity Capital 

Panel A. Small vs. Large (Firm Size) 

 (1) (2) 

VARIABLES SMALL SIZE LARGE SIZE 

CONSTANT 0.2502** 0.2669*** 

 (2.55) (4.56) 

FD -0.0005 0.0006 

 (-1.06) (1.19) 

LNVOLUME 0.0019 0.0006 

 (0.85) (0.43) 

SIZE -0.0098** -0.0091*** 

 (-2.52) (-4.18) 

LEV 0.0142*** 0.0170*** 

 (3.34) (5.50) 

ROA -0.0003 0.0002 

 (-1.08) (0.42) 

BETA -0.0026 0.0004 

 (-0.41) (0.06) 

LNAF -0.0032 -0.0035 

 (-1.64) (-1.62) 

FOREIGN -0.0191 -0.0006 

 (-1.25) (-0.05) 

LAROWN 0.0081 0.0131 

 (0.67) (0.99) 

BIG4 0.0050 0.0025 

 (1.46) (0.44) 

MtoB -0.0024 -0.0103*** 

 (-1.56) (-6.14) 

KSE 0.0030 0.0028 

 (0.68) (0.59) 

DISPERSION 0.2958* 0.2169** 

 (1.82) (2.26) 

BIAS -0.0470* -0.0636*** 

 (-1.94) (-3.75) 

ICOE_AVGIND 0.8489*** 0.6090*** 

 (8.23) (7.41) 

YEAR Included Included 

   

INDUSTRY Included Included 

   

Observations 558 558 

Adjusted R-squared 0.3895 0.5555 
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Panel B. Quintile Analysis (Firm Size) 

 (1) (2) (3) (4) (5) 

VARIABLES GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 

CONSTANT 0.3477 -0.1339 0.3673 0.3099 0.2835** 

 (1.57) (-0.40) (1.44) (1.54) (2.03) 

FD -0.0005 -0.0008 -0.0005 0.0016*** -0.0002 

 (-0.62) (-1.47) (-0.90) (2.95) (-0.26) 

LNVOLUME 0.0018 0.0011 0.0006 -0.0026* 0.0049 

 (0.42) (0.32) (0.26) (-1.95) (1.60) 

SIZE -0.0138 0.0060 -0.0123 -0.0103 -0.0120** 

 (-1.56) (0.46) (-1.29) (-1.37) (-2.53) 

LEV 0.0272*** 0.0141** 0.0050 0.0226*** 0.0177*** 

 (3.40) (2.23) (1.06) (4.80) (4.15) 

ROA -0.0003 -0.0000 -0.0012** 0.0001 0.0007 

 (-0.72) (-0.06) (-2.09) (0.09) (0.96) 

BETA -0.0117 0.0046 -0.0011 0.0089 -0.0026 

 (-1.23) (0.38) (-0.12) (0.81) (-0.32) 

LNAF -0.0000 -0.0055 -0.0026 -0.0031 -0.0012 

 (-0.01) (-1.53) (-1.12) (-0.95) (-0.33) 

FOREIGN -0.0141 -0.0298 -0.0322 -0.0124 0.0442** 

 (-0.56) (-1.31) (-1.47) (-0.69) (2.01) 

LAROWN 0.0134 -0.0066 0.0196 0.0121 0.0332 

 (0.73) (-0.31) (1.03) (0.94) (1.28) 

BIG4 0.0085 0.0058 0.0034 0.0030 -0.0108 

 (1.45) (1.03) (0.63) (0.44) (-0.86) 

MtoB -0.0043* -0.0031 -0.0027 -0.0100*** -0.0108*** 

 (-1.94) (-1.11) (-0.89) (-2.96) (-4.57) 

KSE 0.0044 -0.0030 0.0055 -0.0012  

 (0.49) (-0.48) (0.89) (-0.20)  

DISPERSION 0.1876 0.2352 0.4866*** 0.1832 0.1596 

 (0.76) (1.21) (4.54) (0.91) (1.46) 

BIAS -0.1124** -0.0275 -0.0378 -0.0242 -0.0667*** 

 (-2.25) (-0.76) (-1.61) (-0.79) (-4.22) 

ICOE_AVGIND 0.7627*** 0.8611*** 0.5398*** 0.7667*** 0.7146*** 

 (4.78) (4.82) (4.35) (6.23) (4.75) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Mean Value of 

SIZE 

(in billion KRW) 

79.263 132.846 215.707 547.668 2441.728 

Observations 223 223 224 223 222 

Adjusted R-squared 0.4226 0.3469 0.4870 0.5328 0.5718 

 

  



158 

Panel C. Small vs. Large (Analyst Following) 

 (1) (2) 

VARIABLES SMALL LARGE 

CONSTANT 0.2827*** 0.2178*** 

 (4.04) (5.34) 

FD 0.0005 0.0000 

 (0.85) (0.01) 

LNVOLUME 0.0022 -0.0010 

 (1.45) (-0.74) 

SIZE -0.0119*** -0.0067*** 

 (-4.61) (-3.91) 

LEV 0.0169*** 0.0131*** 

 (4.47) (4.20) 

ROA -0.0005 0.0003 

 (-1.60) (0.93) 

BETA 0.0019 -0.0051 

 (0.33) (-1.06) 

LNAF 0.0002 -0.0015 

 (0.11) (-0.40) 

FOREIGN -0.0036 -0.0113 

 (-0.23) (-1.10) 

LAROWN 0.0160 0.0016 

 (1.32) (0.15) 

BIG4 0.0045 0.0043 

 (1.22) (0.98) 

MtoB -0.0067*** -0.0058*** 

 (-4.16) (-4.08) 

KSE 0.0050 -0.0031 

 (1.02) (-0.73) 

DISPERSION 0.1827* 0.5334*** 

 (1.82) (4.50) 

BIAS -0.0432** -0.0552*** 

 (-2.08) (-3.53) 

ICOE_AVGIND 0.8487*** 0.6233*** 

 (8.42) (9.91) 

YEAR Included Included 

   

INDUSTRY Included Included 

   

Observations 559 557 

Adjusted R-squared 0.4222 0.5364 
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Panel D. Quintile Analysis (Analyst Following) 

 (1) (2) (3) (4) (5) 

VARIABLES GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 

CONSTANT 0.2079* 0.1199 0.4047*** 0.3128*** 0.2075*** 

 (1.68) (1.05) (2.93) (4.00) (3.33) 

FD 0.0005 0.0012 -0.0005 -0.0006 0.0006* 

 (0.47) (1.55) (-0.77) (-1.27) (1.76) 

LNVOLUME 0.0070** 0.0035 -0.0007 -0.0026 0.0007 

 (2.39) (1.35) (-0.28) (-1.20) (0.37) 

SIZE -0.0098** -0.0063 -0.0123*** -0.0088*** -0.0076*** 

 (-2.21) (-1.45) (-2.67) (-3.56) (-3.47) 

LEV 0.0145** 0.0137** 0.0162** 0.0174*** 0.0128*** 

 (2.04) (2.46) (2.46) (4.30) (3.44) 

ROA 0.0000 -0.0009* -0.0006 0.0009* -0.0001 

 (0.04) (-1.92) (-1.46) (1.77) (-0.36) 

BETA -0.0107 0.0045 -0.0088 -0.0036 -0.0062 

 (-1.12) (0.46) (-1.11) (-0.39) (-0.86) 

LNAF 0.0033 -0.0010 -0.0169 -0.0066 0.0003 

 (0.79) (-0.07) (-1.43) (-0.58) (0.04) 

FOREIGN 0.0133 -0.0106 -0.0231 -0.0045 -0.0088 

 (0.55) (-0.43) (-1.02) (-0.25) (-0.77) 

LAROWN 0.0120 0.0323 0.0174 -0.0099 0.0111 

 (0.57) (1.52) (1.04) (-0.72) (0.58) 

BIG4 0.0020 0.0052 0.0041 0.0096 0.0021 

 (0.36) (0.84) (0.69) (1.44) (0.34) 

MtoB -0.0080* -0.0045* -0.0056*** -0.0075*** -0.0041*** 

 (-1.92) (-1.97) (-2.76) (-2.91) (-2.93) 

KSE 0.0043 0.0039 -0.0036 -0.0011 -0.0024 

 (0.52) (0.54) (-0.50) (-0.16) (-0.45) 

DISPERSION 0.0846 0.2661*** 0.4564*** 0.5185** 0.7093*** 

 (0.83) (2.67) (3.00) (2.30) (5.32) 

BIAS -0.1160*** -0.0226 0.0208 -0.0620*** -0.0834*** 

 (-3.30) (-0.97) (0.64) (-2.90) (-3.37) 

ICOE_AVGIND 0.6393*** 0.8206*** 0.9378*** 0.6376*** 0.5566*** 

 (3.85) (5.25) (6.85) (5.82) (6.66) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Observations 215 230 225 223 222 

Adjusted R-squared 0.4644 0.3699 0.5067 0.5339 0.5965 

Notes: This Table reports the results of regressions of ICOE on disclosure frequency according to the level of 

information environment. Information environment is proxied by firm size (SIZE) and the number of analyst 

following (LNAF). In Panel A and C, sample for ICOE equation is divided into small vs. large group. Firm-

year observations in small (large) group are those below (above) the median value of each proxy of 

information environment (SIZE and LNAF). In Panel B, Group 1 indicates the sample with bottom (smallest) 
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quintile of firm size, and Group 5 indicates the sample with top (largest) quintile of firm size. In Panel D, 

Group 1 indicates the sample with bottom (smallest) quintile of analyst following, and Group 5 indicates the 

sample with top (largest) quintile of analyst following. Year dummies, and industry dummies are included in 

the regressions but not reported for brevity. I adjust t-statistics by using standard errors clustered by firm. The 

symbols ***, **, and * indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. 

See Table 1 for a description of the variables.
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Table 11 

The Impact of Disclosure on the Cost of Equity Capital (E/P Ratio): Using ICOE Sample 

Panel A. Quintile Analysis (SIZE) 

 (1) (2) (3) (4) (5) (6) 

VARIABLES TOTAL GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 

CONSTANT 0.4054*** 0.7774* 0.9742 0.2779 0.3295 0.0799 

 (6.01) (1.92) (1.52) (0.74) (0.95) (0.70) 

FD -0.0002 -0.0005 0.0003 -0.0017** 0.0017* 0.0013 

 (-0.47) (-0.48) (0.35) (-2.07) (1.73) (1.40) 

LNVOLUME -0.0027* -0.0079** -0.0009 0.0024 -0.0054* 0.0008 

 (-1.75) (-2.17) (-0.21) (0.65) (-1.74) (0.42) 

SIZE -0.0101*** -0.0238 -0.0319 -0.0096 -0.0034 -0.0023 

 (-4.13) (-1.41) (-1.29) (-0.68) (-0.25) (-0.52) 

LEV 0.0209*** 0.0287** 0.0417*** 0.0259*** 0.0145** 0.0091** 

 (4.94) (2.31) (3.67) (3.11) (2.57) (2.12) 

ROA 0.0077*** 0.0095*** 0.0098*** 0.0066*** 0.0068*** 0.0083*** 

 (14.04) (9.99) (6.54) (6.49) (8.74) (5.30) 

FOREIGN -0.0356** -0.0772** -0.0119 -0.0312 -0.0495 -0.0196 

 (-2.43) (-2.00) (-0.37) (-1.03) (-1.61) (-0.82) 

LAROWN 0.0134 0.0082 0.0233 0.0435* -0.0018 -0.0090 

 (0.90) (0.27) (0.54) (1.81) (-0.06) (-0.37) 

LNAF -0.0023 -0.0004 -0.0034 0.0006 -0.0043 -0.0006 

 (-1.17) (-0.10) (-0.77) (0.17) (-1.09) (-0.15) 

MtoB -0.0237*** -0.0560*** -0.0464*** -0.0225*** -0.0236*** -0.0188*** 

 (-10.27) (-4.37) (-5.41) (-5.77) (-5.13) (-6.22) 

BIG4 0.0038 0.0114 0.0071 0.0078 0.0148* -0.0067 

 (0.80) (1.56) (0.65) (0.96) (1.95) (-0.47) 

KSE 0.0324*** 0.0245* 0.0342*** 0.0253** 0.0202** 0.0179 

 (5.32) (1.88) (2.73) (2.44) (2.21) (1.15) 

YEAR Included Included Included Included Included Included 

INDUSTRY Included Included Included Included Included Included 
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Mean Value of 

SIZE 

(in billion KRW) 

711.163 79.313 134.7108 221.608 564.597 2500.58 

Observations 1,058 211 212 212 212 210 

Adjusted R-squared 0.5203 0.6297 0.5035 0.5705 0.4644 0.6227 

 

Panel B. Quintile Analysis (Analyst Following) 

 (1) (2) (3) (4) (5) 

VARIABLES GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5 

CONSTANT 0.3808** 0.6518*** 0.4058*** 0.1590 0.1296 

 (2.24) (4.55) (2.82) (1.00) (1.32) 

FD -0.0018 -0.0012 -0.0019* 0.0004 0.0006 

 (-1.13) (-1.01) (-1.76) (0.44) (0.80) 

LNVOLUME -0.0039 0.0009 -0.0045 -0.0050 0.0031 

 (-1.02) (0.29) (-1.47) (-1.46) (0.90) 

SIZE -0.0104 -0.0207*** -0.0136** -0.0038 -0.0038 

 (-1.59) (-3.50) (-2.43) (-0.77) (-1.04) 

LEV 0.0306*** 0.0152* 0.0126** 0.0287*** 0.0180*** 

 (3.17) (1.82) (1.99) (3.41) (3.63) 

ROA 0.0099*** 0.0071*** 0.0071*** 0.0097*** 0.0063*** 

 (5.94) (8.05) (9.02) (5.43) (8.04) 

FOREIGN -0.0595 -0.0122 -0.0481 -0.0369 -0.0271 

 (-1.51) (-0.35) (-1.22) (-1.19) (-1.16) 

LAROWN 0.0307 0.0215 0.0097 0.0040 0.0029 

 (0.89) (0.54) (0.32) (0.13) (0.13) 

LNAF -0.0013 0.0112 0.0023 -0.0017 -0.0044 

 (-0.18) (0.52) (0.12) (-0.08) (-0.36) 

MtoB -0.0410*** -0.0171*** -0.0137*** -0.0303*** -0.0221*** 

 (-4.91) (-4.49) (-3.07) (-6.10) (-5.71) 

BIG4 0.0088 -0.0012 0.0041 0.0160* 0.0002 

 (0.86) (-0.11) (0.41) (1.91) (0.03) 

KSE 0.0133 0.0548*** 0.0357*** 0.0304*** 0.0169** 
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 (0.87) (3.77) (3.12) (2.77) (2.61) 

YEAR Included Included Included Included Included 

      

INDUSTRY Included Included Included Included Included 

      

Observations 200 228 206 213 210 

Adjusted R-squared 0.5037 0.4731 0.5129 0.5135 0.6203 

Notes: This table reports the results of regressions of E/P ratio on disclosure frequency using ICOE sample. To test the impact of information environment, 

I separate the sample using the level of firm size (SIZE). In Column (2) to (6), sample is divided into 5 (quintile) groups. Group 1 indicates the sample with 

bottom (smallest) quintile of firm size, and Group 5 indicates the sample with top (largest) quintile of firm size. Year dummies, and industry dummies are 

included in the regressions but not reported for brevity. I adjust t-statistics by using standard errors clustered by firm. The symbols ***, **, and * indicate 

significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a description of the variables. 
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Table 12 

The Impact of Disclosure on the Implied Costs of Equity Capital: Heckman Analysis 

 (1) (2) 

VARIABLES First Stage Second Stage 

CONSTANT -14.4337*** 0.0949 

 (-21.67) (1.28) 

NUM_IND 0.0047***  

 (6.97)  

EARNINGS_SURPRISE -0.0009  

 (-0.43)  

FD 0.0488*** 0.0004 

 (7.40) (1.20) 

LNVOLUME 0.0197 0.0010 

 (1.16) (0.95) 

SIZE 0.4991*** -0.0044* 

 (18.70) (-1.75) 

LEV -0.2220*** 0.0130*** 

 (-6.18) (5.92) 

ROA 0.0536*** 0.0005 

 (13.60) (1.63) 

BETA  -0.0006 

  (-0.17) 

LNAF  -0.0019 

  (-1.54) 

FOREIGN 1.5356*** 0.0024 

 (7.53) (0.22) 

LAROWN -0.9512*** 0.0034 

 (-5.59) (0.35) 

BIG4 0.1304** 0.0062** 

 (2.49) (2.20) 

MtoB 0.1413*** -0.0046*** 

 (7.13) (-4.14) 

KSE -0.2448*** -0.0016 

 (-3.73) (-0.46) 

DISPERSION  0.2580*** 

  (5.35) 

BIAS  -0.0582*** 

  (-5.59) 

ICOE_AVGIND  0.7166*** 

  (11.96) 

IMR  0.0204*** 

  (2.81) 

YEAR Included Included 

   

INDUSTRY Included Included 
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Observations 7,470 1,116 

Pseudo R-squared 0.3469  

Adjusted R-squared  0.5019 

Notes: This Table reports the results of Heckman’s (1979) two-stage procedure. The first stage is a probit 

model where the dependent variable is a dummy variable which equals 1 if a firm is followed by analysts and 

0 otherwise (DUM_FOLLOWING). NUM_IND (the number of firms in the industry) and 

EARNINGS_SURPRISE (the absolute value of the difference between the current earnings per share and the 

lagged earnings per share, scaled by the lagged earnings per share) are used as determinants of analyst 

following. IMR (inverse Mill’s ratio) is the correction term used in the second stage regression. Year dummies, 

and industry dummies are included in the regressions but not reported for brevity. The symbols ***, **, and 

* indicate significant difference at the 1, 5, 10 percent level (tow-tailed), respectively. See Table 1 for a 

description of the other variables. 
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국문초록 

공정공시가 자본시장에 미치는 영향에 

대한 연구 

 

본 학위논문은 한국의 공정공시제도 도입 이후의 공시자료를 이용하여 

공정공시빈도가 자본시장에 미치는 영향에 대하여 연구하였다. 공시이론에서

는 공시의 빈도가 높을수록 해당기업의 정보비대칭 현상이 해소되어 유동성

이 증가하고, 그 결과 자기자본비용이 감소한다고 밝히고 있다. 그러나 한국

과 같은 신흥시장에서는 공시 이전의 정보유출현상 때문에 공시의 효과를 예

측하기가 어려운 실정이다. 공정공시제도의 도입으로 인해 한국의 상장회사

들은 해당되는 항목에 대하여 모든 시장참여자에게 동시에 그 정보를 공개하

도록 의무화되었다. 따라서 공정공시제도의 시행은 과거 사전적인 정보유출

현상을 효과적으로 방지할 수 있는 제도적 틀을 마련한 것으로 기대할 수 있

다. 본 연구는 이러한 점에 착안하여 공정공시제도의 효과를 다양한 방법으

로 실증적으로 분석하였다.  

첫 번째 논문에서는 공정공시자료와 개별기업의 사적 정보에 기인한 거

래발생 확률인 PIN(probability of informed trading) 측정치를 이용하여 공

시빈도와 정보비대칭수준의 관계를 살펴보았다. 실증분석결과, 공시빈도가 

많을수록 해당기업의 정보비대칭 현상이 해소되는 것으로 나타났다. 또한 공
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시빈도뿐만 아니라 공시정보의 특성을 구분하여 분석한 결과 경영자 이익예

측치, 영업실적공시 등의 계량적 정보가 장래사업계획 등의 서술형 정보보다 

정보비대칭을 감소시키는 효과가 더 큰 것을 확인하였다. 또한 재무분석가 

및 기업규모 등의 정보환경 변수로 표본을 구분해 본 결과, 기존의 정보환경

이 좋을수록 공시가 정보비대칭 수준을 감소시키는 효과가 줄어드는 것을 확

인하였으며, 다양한 민감도 분석을 수행하여 결과의 강건성을 확보하였다.  

두 번째 논문에서는 표본기간을 확장하여 공시빈도가 시장유동성 및 자

기자본비용에 미치는 영향을 살펴보았다. 먼저 공시빈도가 많을수록 정보비

대칭 수준을 감소시킨다는 첫 번째 논문의 결과에 이어, 정보비대칭 수준이 

감소한 결과 시장유동성이 증가하는 것을 확인하였다. 구체적으로 공시빈도

가 많을수록 해당기업주식의 거래량 및 변동성이 증가하였으며, 거래비용이 

감소하여 무수익(zero return) 거래일의 빈도가 감소하는 것으로 나타났다. 

다음으로 자기자본비용에 대해서는 이익-주가비율(earnings-to-price 

ratio)과 내재자기자본비용(implied cost of equity capital)을 대용치로 이용

하였다. 먼저 이익-주가비율의 경우 공시빈도가 많을수록 자기자본비용이 

낮아진다는 결과를 발견하였으며, 이러한 결과는 시장유동성을 통제한 경우

와 통제하지 않은 경우 모두 일관되게 나타났다. 한편 내재자기자본비용을 

이용한 경우에는 공시와 자본비용 간에 유의한 관계를 발견하지 못하였다. 

이는 내재자기자본비용 추정의 특성상 관측치의 기업규모가 크고, 재무분석

가의 이익예측자료가 있는 특정기업으로 국한되는데, 이러한 기업들은 상대
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적으로 정보환경이 좋기 때문에 투자자 등 정보이용자가 정보를 획득할 수 

있는 다양한 경로가 존재하여 공시의 효과가 감소하거나, 사라지는 것으로 

판단된다. 추가분석을 수행한 결과, 기존의 정보환경이 좋은 기업의 경우에

는 이익-주가비율을 이용한 경우에도 일관되게 공시의 효과가 사라지는 것

을 발견하였다. 이러한 결과는 자기자본비용과 관련된 연구에서 대용치의 선

택과 연구결과의 해석에 정보환경을 고려해야 함을 시사한다.  

 

 

 

주요어: 공정공시제도, 정보비대칭, 시장유동성, 자기자본비용, 정보환경. 
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