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Abstract

The purpose of this research is to examine the impact of information risk on the Cost of Equity (COE) and whether the risk of a stock price 
crash mediates the relation between information risk and COE. To test the dynamic nature of the proposed model, the two-step system GMM 
dynamic panel estimators are applied to all the non-financial firms listed on the Pakistan Stock Exchange (PSX) from 2007- 2018. The 
results of this study show that all three types of information risk, as well as the risk of the share price crash, increases the COE. The crash 
risk strengthens the impact of information risk on the COE. Moreover, these three information risks are correlated with each other and an 
increase in information quality reduces the effect of asymmetric information and improves the investor interpreting ability, while an increase 
in private information decreases the transparency. The finding is crucial for asset pricing, portfolio management, and information disclosure. 
This study contributes to the literature by providing novel findings on the impact of three different types of information risk, i.e. private 
information, quality of information, and transparency of information on the COE as well as whether crash risk mediates the relationship.
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models did not include information risk and they believed 
it was diversifiable. As a result, it did not account for a risk 
premium (Butt & Sadaqat, 2020).

In contrast, this literature provides considerable 
evidence of the significant relationship between these two 
constructs. We contribute to this debate by investigating, 
empirically, the impact of information risk on COE. Easley 
and O’Hara (2004) conducted one of the earlier studies 
on the topic. They found, investors with low information 
demand risk premium for asymmetric information. 
However, Lambert, Leuz, and Verrecchia (2007) argued 
that it is not asymmetric information rather it is the 
quality of information that determines the COE. Despite 
the diverse perspectives, both the models present a certain 
level of common ground. Easley and O’Hara (2004) 
identified the significant role of asymmetric information, 
while Lambert, Leuz, and Verrecchia (2007) recognized 
the role of information accuracy, on the COE. Both the 
models assumed that stability in asset prices is affected by 
information risk which causes dissimilarities in expected 
returns. Similarly, Francis et al. (2005) also provided a 
similar piece of evidence.

Barth, Konchitchki, and Landsman (2013) highlighted 
another source of information risk termed as information 
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1. Introduction

Cost of equity (COE) is an important concept in financial 
decision making. Managers always consider the importance 
of COE while taking various financial decisions. These 
financial decisions affect the firm’s long-term growth, 
commitment to a large number of funds, and associated 
risks as well (Pandey, 2005). In this scenario, information 
risk has gained much importance as it is believed to have 
a strong influence on stock prices as well as on the COE. 
There is much debate over the issue in the literature but 
the debate is non-conclusive. Traditional asset pricing 
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transparency; the degree to which financial reports divulge a 
firm’s true business performance to intelligible investors and 
other stakeholders. This study argues that information risk 
is comprehensive and dynamic in nature. The information 
risk is not restricted to the poor reporting quality but also 
linked to the interpretability of information by investors. 
Theoretically, it is argued that transparency in financial 
reporting will decrease the COE as transparency minimizes 
the information risk.

On the other hand, these variants of information risk 
led to another grave risk faced by investors, the unexpected 
crash in share prices. Jin and Myers (2006) argued that the 
risk of a share price crash is instigated by the accumulation 
and stockpile of negative news. Managers hide the negative 
news by manipulating the earnings (Hutton, Marcus, & 
Tehranian, 2009; DeFond et al., 2014; Kim & Zhang, 2014, 
2016). Therefore, when the stock prices fluctuate, investors 
demand a higher return for increased uncertainty and risk 
(Liu & Ren, 2019). 

This study is inspired by the interesting debate over the 
role of information risk in defining COC, and further, the 
mediating role of crash risk. In this respect, the unique capital 
market environment in Pakistan provides an opportunity to 
examine the issue in a setting, unlike established capital 
markets.

As in developing countries like Pakistan, financial 
reporting quality is not that good resulting in a lack of quality 
and transparency of information. The implementation of 
regulations is weak, and the acquisition of exact information 
is costly. This fragile public information system in these 
developing markets provide corporate managers with higher 
liberty to withhold negative news from investors, leading to 
more conspicuous crash risk in these markets compared with 
developed markets.

However, the present study contributes to the existing 
finance literature in many ways. First, the current study 
backs the theoretical dispute that information risk does 
affect asset prices (Easley & O’Hara, 2004; Easley & 
O’Hara, 2003; Lambert, Leuz, & Verrecchia, 2007). 
Earlier studies used one source of information risks such as 
private information (Easley, Hvidkjaer, & O’Hara, 2002), 
information quality (Kim & Qi, 2010; Ogneva, 2008), and 
information transparency (Barth, Konchitchki, & Landsman 
2013). However, this study considers all three sources of 
information risk.

Further, in contrast to Bae, An, and Kim (2020) who 
found out the impact of information quality on COE by 
considering the mediating role of market risk, liquidity 
risk, and information asymmetry, failed to consider the 
potential source of endogeneity between information 
quality and COE. However, this study tries to find out the 
mediating role of the risk of stock price crash between the 
information risk and COE. The role of stock price crash 

risk is considered as a mediator in this study because, in 
the case of a developing country like Pakistan, the financial 
reporting quality is poor due to the weak regulations, which 
makes the acquisition of actual information costly and 
increases the information risk. This opaque information 
environment affects the investor’s ability to interpret 
the financial reports and creates uncertainty about the 
fluctuation in future stock prices. Therefore, the investor 
increases risk premium causing a further increase in COE. 
Moreover, this study also accounts for the potential source 
of endogeneity between the concerned variables by making 
the model dynamic.

2. Literature Review

Traditional asset pricing models recommended that 
information disclosure risk is completely diversifiable 
by investors, thus it should not be considered as a factor 
in the COE (Fama, 1991). This traditional view has been 
challenged in numerous studies (Leland, 1992; Wang, 
1998; Easley & O’Hara, 2004) emphasizing the association 
between information irregularity and COE. Wang (1993) 
developed a multi-period asset pricing model and suggested 
the two effects of information asymmetry on equilibrium 
asset prices. First, the existence of uninformed investors 
increases the risk premium. Supply shocks can affect 
the risk premium only under asymmetric information. 
Information asymmetry among investors can increase price 
volatility and negative autocorrelation in returns. Second, 
informed trading makes the prices more informative and 
decrease the risk for less-informed investors, thus reducing 
the COE. 

Leland (1992) argued that private information increases 
the share prices on average, and the presence of insiders 
makes prices more informative. Even though he does not 
phrase his investigation in terms of COC, but on average, 
higher share prices commensurate with the decline in COC. 
Bhattacharya et al. (2000) stated that shares trading in the 
Mexican Stock Exchange (MSX) do not seem to react to 
company news. They found that there is nothing unusual 
about returns, the volatility of returns, volume of trade, or 
bid-ask spreads. hey provided evidence that suggested that 
unrestricted insider trading causes prices to fully incorporate 
the information before its public release.  

Easley and O’Hara (2004) investigated the role of 
information in affecting a firm’s COE. They showed that 
differences in the composition of information between 
public and private information affect the COE, with 
investors demanding a higher return to hold stocks with 
greater private information. This higher return arises because 
informed investors are better able to shift their portfolio to 
incorporate new information, and uninformed investors are 
thus disadvantaged. Besides, they also noticed the role of 
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information precision which reduces the COE by reducing 
the information risk faced by uninformed investors

Lambert, Leuz, and Verrecchia (2007) argued that 
information precision affects the prices and makes the 
information risk diversifiable, arisen through private 
information under the assumption of perfect competition. 
They define precision as the quality of expected cash flows 
and this average quality of cash flows determines the firm’s 
expected returns and thus, affects the COE. Irrespective of 
different viewpoints, Easley and O’Hara (2004) and Lambert, 
Leuz, and Verrecchia (2007) have shared a few common 
points as well. Easley and O’Hara (2004) acknowledged 
that information asymmetry is reduced by precision, 
while Lambert, Leuz, and Verrecchia (2007) recognized 
information asymmetry becomes important in the presence 
of an imperfect market. However, they suggested that 
stability in prices is affected by information disclosure risk 
which may cause differences in the expected rate of return.

Botosan, Plumlee, and Xie, (2004) argued that COE 
increases with the accuracy of private information while 
declines with the accuracy of public information. They 
examined the relationship between the cost of COE and 
the quality of public and private information. They found 
an inverse relationship between the COE and the precision 
of public information, but the effect is more than offset by 
a positive relationship between the COE and the precision 
of private information.  Francis et al (2005) examined the 
effect of disclosure, measured by the accuracy of public 
information, in the capital market. They provided empirical 
support for this and they reexamined the interplay of accruals 
quality, information risk, and COE, where several important 
institutional and regulatory differences are hypothesized to 
affect the relation between accruals quality and COE. The 
results suggested that, while accruals quality impacts on the 
COE for firms, some salient differences exist.  Francis et al. 
(2005) also provided empirical support for the association 
between information risk and the cost of capital. Using the 
quality of accruals as a proxy for information risk,  report 
that firms with poorer accruals quality exhibit higher costs 
of debt and equity capital than firms with better accruals 
quality.

Hong, Ma, and Zhang (2019) also suggested that earning 
quality is inversely correlated with share prices. Patton and 
Verardo (2012) and Xing and Yan (2019) demonstrated 
that disclosed annual reports reveal information not only 
about the prospects of the firm but also about its peer and 
largely the entire economy. Therefore, investors can use this 
information to rectify their expectations about the firm’s 
profitability and the whole economy in general. Shakespeare 
(2020) and Saleh, Afifa, and Alsufy (2020) investigated the 
importance of earnings quality as a determinant of firm 
performance. The results of this study suggested that the 
higher control level on the behavior of the managers and its 

consequence will have an impact on earnings quality, and 
therefore the firm performance increases. Besides, the high 
relevance of accounting information will enhance earnings 
quality, and therefore earnings quality with the interaction 
factors of the firm’s environment work on enhancing 
performance.

Another stream of associated studies reflects the role of 
earning’s transparency and one more source of information 
risk. Although transparency has been defined as a required 
feature of annual reports, transparency is not precisely 
described in terms of financial reporting. However, earlier 
studies exhibited that there exists an inverse relationship 
between COE and information transparency (Barth & 
Schipper, 2008; Dasgupta, Gan, & Gao, 2010; Barth, 
Konchitchki, & Landsman, 2013; Zhan & Li, 2014). 
Thus, earnings transparency will decrease the COE only if 
decreases the problem of asymmetric information.

Zhan and Li (2014) reasoned that the degree to which 
the investors can fully comprehend the content related to 
information and attempt to make the investment decisions 
will also influence the investment risk. Investor’s capacity 
to understand the information is a notion applicable to 
the entire group of investors, not just a few of them. As 
the investors hold heterogeneous beliefs and skills, their 
interpreting ability gets reflected in stock prices. Leong 
and Hazelton (2019) argued that information disclosure 
alone does not bring the change until the user can 
understand or receive the relevant information related 
to their goal. Changes will only come about if investors 
receive information relevant to their goals and are able to 
translate it into political action.

Above discussion lead to the development of the following 
hypotheses, by bearing in mind the role of information risk 
raised from private information, information quality, and 
information transparency on COE:

H1: Information risk increases the cost of equity (COE)
H1a: Private Information is positively related to the cost 

of equity (COE)
H1b: Information Quality is negatively related to the 

cost of equity (COE)
H1c: Information Transparency is negatively related to 

the cost of equity (COE) 

2.1.  Information Risk and Cost of Equity: 
Mediating Role of Stock Price Crash Risk 

Another severe risk confronted in the stock market is the 
unexpected crash in the share price. Jin and Myers (2006) 
argued that the risk of a share price crash is instigated by the 
accumulation and stockpile of negative news by managers, 
due to the lack of corporate transparency. Literature shows 
that crash in share prices is lower when the quality of 
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financial reporting improves (Hutton, Marcus, & Tehranian, 
2009; Kim et al., 2011; and Kim & Zhang, 2016). In most 
developing markets, financial and accounting information is 
of poor quality. A weak public information system in these 
developing markets make managers suppress negative news, 
leading to the obvious risk of a stock price crash.

Literature also indicates that by having private 
information insiders perform successfully (Seyhun, 1990; 
John & Lang, 1991; Ke, Huddart, & Petroni, 2003). Insider 
trading returns signify a kind of reparation for managers 
(Roulstones, 2003; Denis & Xu, 2013). Seyhun (1992) 
exhibited that top executives earned a 9% abnormal return 
in sub-sequential trading in the open market. Since top 
executives are in a better position to get superior information, 
they are less inclined to take efforts for increasing the firm 
value. (Levmore, 1982; Manove, 1989; Ausubel, 1990). 
Therefore, crash risk can be decreased to a larger extent by 
controlling insider trading. 

The ability of corporate executives to gain significant 
profit from exploiting the private information incentivizes 
them to suppress bad news, leading to inflated stock prices. 
Nonetheless, bad news cannot be suppressed beyond a 
certain level, therefore, the abrupt release of negative news 
stimulates the bubble to burst and crashes the share price 
(Jin & Myers, 2006; Hutton, Marcus,& Tehranian, 2009). 
Similarly, in the environment of weak minority protection 
and information opaqueness, the board of directors and 
incumbent shareholders are not in the position to take 
corrective intercession which ultimately brings a crash in 
stock prices. (Bleck & Liu, 2007).

In sum, information risk arises from private information, 
lack of quality, and transparency of information which 
leads to the risk of a crash. Therefore, due to information 
asymmetry, when crash risk increases, investors will 
demand a high return (Liu & Ren, 2019). This leads to the 
development of the second hypothesis as follow:

H2a: Stock price crash risk mediates the relationship 
between private information and the cost of equity (COE)

H2b: Stock price crash risk mediates the relationship 
between information quality and cost of equity (COE)

H2c: Stock price crash risk mediates the relationship 
between Information transparency and cost of equity (COE)

3. Methodology 

There are a total of 559 companies listed on the Pakistan 
Stock Exchange (PSX). For empirical analysis, the financial 
sector is excluded from the sample. There are a total of 430 
non-financial firms listed on the PSX and data is obtained 
from annual reports published by these firms. Share price 
data is obtained from the business recorder. A time period of 
twelve years from 2007 to 2018 is covered.

3.1. Variables Description

3.1.1. Private Information: Price Non-Synchronicity

This study uses price informativeness as a measure of 
private information, represented by the variance of firm-
specific returns (Roll, 1986). Variations in stock returns 
can be broken down into various elements like; market-
wide, industry-wide, and firm-level variation. The first two 
elements account for the systematic variation while the firm-
specific variation captures price informativeness. This can 
be estimated by taking R square from the following equation:

   ri r ri j i i m m t i j i j ij, , , , , ,
� � � �� � � � �

0  (1)

Where, rij, w, j, firm’s return, is regressed on market return 
rm, w, t and industry return ri2, w, t. Returns are based on weekly 
data. Unlike Roll (1986), this study used the industry return 
in addition to market return by following the Durnev et al. 
(2003). Industry return is measured by the following model:
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Where Wk, w, t is the value weight of firm k in industry i2 
in week w and Ji2 is the number of firms in industry i2. After 
that, the variance of εj, w, t   is divided by the total variance of 
the dependent variable used in eq 1 to obtain the following 
model:
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Equation (3) is estimated for each firm in each year.  
A higher value of ψj,t depicts that a greater amount of firm-
specific information is realized by informed traders in share 
prices.

3.1.2. Information Quality 

This study uses AQ, developed by Dechow and Dichev 
(2002), to measure information quality:

TCA CFO CFO CFOit i t it i t it� � � � ��� � � � �
0 1 1 2 3 1( - ) ( )  (4)

Later on, Francis et al. (2005) updated this model by 
adding two more factors of accruals:

TCA CFO CFO CFO REV
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Where i indicate firm and t is for time. ∆REV is the 
change in sales and assets. Equation 4 is estimated for each 
industry group in each year. A firm’s reporting quality is 
determined by taking the standard deviation of the residual 
(obtained from equation 5) over the 5 years, and a high value 
of AQ indicates the less quality information available to 
investors (Amrah & Obaid, 2019). 

3.1.3. Information Transparency 

This study uses the earning transparency developed by 
Barth, Konchitchki, and Landsman (2013) as the measure of 
investor’s capability to interpret the information disclosed 
in financial reports. This measure is operationalized by 
performing three steps. In the first step, regression is 
conducted in consonance with equation (3) for each industry 
in each year to calculate the covariance of earnings with 
returns, depicted by adjusted R square in equation (6) 
denoted by TRANSI.

RET a a E P a E Pi t t
I I

i j t i j t
I

i j t i j t i j t, , , , , , , , , , , ,
/ /� � � � �� �0 1 1 2 1

�
 (6)

Where RET is the firm’s annual return, Et/Pt-1is earnings 
divided by lagged price and ∆E changes in earnings. 
Earnings and changes in earnings are divided by price to 
make it consistent with the return.

In the second step, companies are divided into three groups 
from smaller to larger based on the value of residual derived 
from equation (6). After that, regression is conducted in each 
group as depicted in equation (7). Likewise, the adjusted R 
square represents the co-variance of earnings and change in 
earnings with returns on each firm group denoted by TRANSIN
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Finally, the adjusted R square in equation 3 and 4 are 
added to get the earnings Transparency 

   TRANS TRANSI TRANSINi t j t p t, , ,� �  (7.1)

3.1.4. Cost of Equity (COE)

In this study, COE is measured by subtracting the risk-
free rate from the annual stock return, denoted by Ri-Rf 
(Huang & Kang, 2018).

3.2. Mediating Variable: Stock Price Crash Risk

To calculate the crash risk, this study first estimates the 
weekly returns (Wiτ) by taking residual from the following 
model: 

r a r r r
r

j t j j m t j m t j m t

j m t j t

, , - , , - ,

, ,

, ,

,

� � � �

� � �
�

�

� � �

� �

1 2 3
1

1 1 1

2
1  (8)

Where, rj,t is the return of firm i in week t, rm,t is the market 
return in week t.To control the effect of non-synchronous 
trading, lag and lead values of market returns are used 
(Dimson, 1979; Scholes & Williams, 1977). After that, the 
natural logarithm of one plus the residual estimated from eq 
(9) is taken to compute the weekly return (W iτ)i.e

        Wi t = ln (1 + εi, t) (9)

Finally, negative conditional skewness of the weekly 
returns is used to determine crash risk which is as follows:

NCSKEW n n w n n wjt jt� � � � �� � �� � �� �[ - ] / [ ]1 2
3
2 3 2

3
21

 (10)
Where n is the number of weeks.

3.3. Control Variables 

The natural logarithm of a firm’s total assets is used as 
a measure of firm size. (Kamran & Shah, 2014). Leverage 
(LEVG) is determined as long-term debt deflated by 
total assets (Dimitropoulos & Asteriou, 2010; Kamran & 
Shah, 2014). The market value of equity is deflated by the 
book value of equity to figure out the B/M ratio. Beta is 
taken as a proxy of systemic risk. ROA as a measure of 
profitability is measured by dividing the net income by 
total assets.

3.4. Empirical Model

To test the hypotheses developed above and to check the 
mediating role of stock crash risk between the concerned 
variables, the following empirical models are analyzed:

First, the effect of information risk on the COE is 
examined by using the following empirical model:

 
COE COE IR Size

L
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�
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�
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Secondly, one can consider whether the crash risk 
mediates the relation between COE and information risk 
by following the procedure of Baron and Kenny (1986) as 
given:
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Where Crash is the occurrence of a sudden decrease in 
stock prices in the following year, thus representing the future 
crash risk. Where IR is the information risk, the subscript 
τ equals 1 when IR is the private information, ‘2’ for lack 
of information quality, and ‘3’ in case of low information 
transparency. In previous literature, several studies regressed 
the information risk on the COE to investigate the existence 
of the cross-sectional relationship. However, this approach 
may lead to the presence of endogeneity bias caused by four 
reasons. First, omitted variables that are associated with the 
response and explanatory variables drive the relationship 
and cause potential endogeneity such as business risk, cost 
of disclosure, and business risk (Nikolaev & Van Lent, 
2005). This unobserved heterogeneity determines the overall 
information environment of each firm each year.

Second, the panel data is used for much of the empirical 
accounting literature with repeated observations overtime 
on the same group of companies. The interesting variable 
is often correlated both cross-sectionally and serially in that 
situation. However, the is an emergent need to recognize the 
autocorrelation between Yt and Yt-1. (Gow, Ormazabal, & 
Taylor, 2010; Eugster, 2020)

Third, in the case of reverse causality, independent 
variables and dependent variables affect each other 
simultaneously, and reciprocal causal effects arise 
(Wooldridge, 2002). Because the model’s error term 
involves all unobserved variables influencing the dependent 
variable and the dependent variable affects the independent 
variable in the presence of simultaneity, the error term is 
also associated with the independent variable, leading to 
problems with endogeneity. In this model, the past COE 
influence the disclosure decision of the firm. Increased COE 
leads the manager to present less quality and transparent 
information. Similarly, the firm with a higher risk of the 
crash is more likely to manipulate the information which will 
further increase the future risk of a crash. 

Fourth, the firm’s past COE is also associated with control 
variables such as size. For example, if the management believes 
that the current COE is higher than what is expected, in that 
case, the firm will not accept all available projects. In this way, 
past COE will determine the firm size (Eugster, 2020).

In this situation, OLS (ordinary least squares a type of 
linear least-squares method for estimating the unknown 

parameters in a linear regression model). in equation 13 
generate biased and inconsistent estimates because the error 
term εit is naturally correlated with crash i, t-1 as well as 
inefficient estimates due to autocorrelation generated by 
unobserved heterogeneity. This problem of autocorrelation 
can be resolved by random effect but the most serious issue 
of inconsistency remains. The consistent estimates can be 
obtained by taking the within-group average in a fixed effect 
structure by the data differentiation which eliminates all 
types of constant terms of model whether observable or not. 
However, the fixed effect is invalid when the model presents 
a lagged dependent variable as a dependent variable because 
these panel models (random, fixed, and Ist difference) 
are strictly exogenous. However, to resolve the issue of 
unobserved heterogeneity and reverse causality, models 
are made dynamic by incorporating the lagged value of the 
dependent value as an independent variable.

Further, to check the effect of one information risk on 
another, multiple regression analysis was performed. For 
that purpose, an interaction term between the different types 
of information risk is created. For example, the interaction 
term, AQ * TRANS, is used to check whether the effect of 
investors’ capacity to interpret the financial information is 
influenced by the quality of financial reporting. 
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4. Results And Discussion

4.1. Correlation Analysis

The Correlation Matrix in Table 2 shows that there is no 
issue of multicollinearity existing among the independent 
variables.

4.2. Information Risk and Cost of Equity

Table 3 shows the impact of information risk on COE 
after applying the two-step system GMM by considering 
the potential endogeneity problem. In column 1, the lag 
value of the dependent variable is significant, showing the 
dynamic nature of the model. (Arellano & Bond,1991). This 
demonstrates the mean reversion behavior of COE where 
the previous COE affects the current COE. The coefficient 
value of information quality (β =0.0551, P< 1%) shows that 
the imprecision of information increases the COE. These 
results are in line with the results of Safdar and Yan (2016), 
Dakhlaoui et al., (2017), Hong, Ma, and Zhang (2018), and  
Baimukhamedova, Baimukhamedova, and Luchaninova, 
(2020) which lead to the acceptance of Hypothesis H1b.
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The coefficient value of information transparency (β=-
0.2409, P<10%) in column 2 indicates that information 
transparency has a significant inverse relation with COE. 
These results are in line with the results of  Barth, Konchitchki, 
and Landsman (2013), Zhang and Li (2014), and Kim, Lu, 
and Yu (2019) and confirms the hypothesis H1c. These 
results also support the signaling theory. According to this, 
signals aims to acquire information about the capital market 
to reduce the extensive asymmetry between social and 
economic information. This signal quality such as the quality 
of disclosed information depends on the degree to which the 
disclosed information related to earnings represents the real 
economic value of the firm and can be easily deciphered by 
the investors. However, when the information content cannot 
be easily interpreted by the investors, they will charge a 
higher premium on investment which leads to an increase 
in the COE.

Column 3 in Table 3 shows that, the coefficient value 
of private information (β= 0.1704 P<1%) indicates that 
private information has a significantly positive association 
with COE, which is in line with the results of  Easley and 
O’Hara (2004), Go and Lau (2014), and Huang and Kang 
(2018). 

As far as control variables are concerned, size has a 
negative relation with COE, showing that larger firms have 
a lower COE (Agustini, 2016). Investors associate more 
systematic risk with an asset having less information, leading 
to lower prices and demand for these stocks (Petrova, 2012). 
Leverage has a negative and significant relationship with the 
COE (Riyath & Jahfer, 2015).

4.3. Information Risk and Stock Price Crash Risk

Table 4 exhibits the link between information risk and 
crash risk after applying the GMM to deal with potential 
endogeneity. The lag value of the COE is significant, showing 
the dynamic nature of the model. (Arellano & Bond,1991). 
This shows the mean reversion behavior of crash risk where 
the previous risk of share price crash affects the current crash 
risk. The coefficient value of information quality (β =0.0852, 
P<1%)confirms that lower quality leads toa higher risk of a 
crash (Jin & Myers, 2006, Chae, Nakano & Fujitani, 2020).
In column 2, the coefficient value of information transparency  
(β =-0.1173, p<5%)indicates a negative relationship which 
means more transparent firms are less exposed to crash risk. 
(Barth, Konchitchki, & Landsman, 2013;  Kim, Lu & Yu, 2019).

Table 1: Descriptive Statistics

Variables Mean S.D Minimum Maximum
Cost of Equity 0.1793 0.7765 -1.047 6.3524
Information Quality 0.62821 1.6647 0.00816 5.9987
Information Transparency 0.2645 0.3677 0.0045 1.5808
Private Information 0.6809 1.0344 0.1125 7.23
CRASH RISK -1.1579 0.3279 -2.2277 1.07724
BETA 0.5175 0.7861 -5.7341 8.6095
SIZE 17.0625 2.5179 9.1499 24.7922
LEVERAGE 0.2013 0.3926 0 5.6739
BOOK TO MARKET RATIO 0.1947 1.4118 -9.4027 35.198

Table 2: Correlation Matrix

COE AQ PI Trans Beta Size BM Lev NCSKEW
RFR 1.0000
AQ 0.1444 1.0000
PI 0.0342 0.0195 1.0000
Trans -0.0919 -0.0312 0.0532 1.0000
Beta 0.1098 -0.0321 0.0397 0.0065 1.0000
SIZE -0.0282 0.0249 -0.0264 0.0404 -0.0003 1.0000
BM -0.0066 -0.0118 0.1703 0.0522 0.0129 0.1325 1.0000
Lev -0.0185 -0.0209 -0.1164 0.0135 0.0328 -0.0724 -0.0142 1.0000
DUVOL 0.2635 0.1048 0.1286 -0.1133 -0.0379 -0.0353 -0.0072 -0.0126 1.0000
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The coefficient value of private information (β = 0.0559, 
p<10%) demonstrated a positive and significant relation with 
crash risk, which is consistent with Hu, Kim & Zhang, (2016) 
and Chen, Kim & Yao,(2017). This indicates that when 
the firm annual reports are more opaque, less firm related 
information is available to affect its stock. These firms are less 
expected to be affected by volatility relative to market-wide 
variation. However, when the firm-specific data is eventually 
exposed to the public, these firms often face a greater risk of 
drastic results. This causes a crash in stock price.

The positive and significant value of firm size means 
larger firms are more susceptible to crash risk (Hutton, 
Marcus & Tehranian,2009). Firms are more disposed to 
crash risk with more systematic risk (Fauzi & Wayudi, 
2016). Book to market value and leverage have a statistically 
insignificant relation with crash risk (Liu, 2018).

Furthermore, Table 4 in column 5 shows the impact 
of crash risk on COE after applying the two-step system 
GMM to confront potential endogeneity. The lag value of 
the COE is significant, showing the dynamic nature of the 
model. (Arellano & Bond,1991). This indicates the mean 
reversion behavior of COE where the previous COE affects 
the current COE. The coefficient value of crash risk is 
0.6181, revealing a positive relationship between concerned 
variables and they are significant at 1%. This shows that 
a high risk of the crash will lead to an increase in COE. 
When the share prices fluctuate greatly due to asymmetrical 
information, investors cannot timely gauge the business 
position, as well as it is very difficult to supervise the 
managers. As a result, investors demand compensation for 
this increased uncertainty which increases the COE (Liu & 
Ren, 2019; Liang & Mao, 2019).

Table 3: Information Risk and Cost of Equity (COE)

Variables Information Quality
(AQ)

Information Transparency
(Trans)

Private Information
(PI)

Constant 0.6521 ***                        
(0.0087)

0.4978**                         
(0.1659)

-0.1402***                              
(0.0078)

COEt-1 0.0522**
(0.0015)

0.2785***                         
(0.0343)

0.0688***                          
(0.0022)

IR 0.0551***
(0.00001)

-0.2409*
(0.0608)

0.1704***                                    
(0.0032)

Leverage -0.8199***                                
(0.0175)

0.2155
(0.1353)

0.1490***                              
(0.0238)

Size -0.0121 ***
(0.0003)

-0.0139                             
(0.0089)

0.0185***                         
(0.0003)

Beta 0.0637 ***
(0.0007)

0.1078 ***                                    
(0.02831)

0.0225***                                 
(0.0007)

AR 1 0.000 0.000 0.000
AR 2 0.134 0.155 0.344
Sargan/Hansen 0.133/0.002 0.459/0.174 0.194/0.187
No. of Instruments 39 173 155
No. of Groups 370 370 370

Notes: The significance level of the AR (1) indicates the presence of a serial correlation of the first order that rejects the null hypothesis of 
no first difference serial correlation exists among the error term. Moreover, AR (2) shows insignificantly that there is no second-order serial 
association between error terms in level regression. Sargan / Hansen test overvalue is insignificant, indicates the reliability of the instrument, 
and is not excessively identified. Ultimately, AR (1), AR (2), and Sargan/Hansen test outcomes revealed that GMM is correctly defined 
with no validation problems. While creating a linear dynamic panel regression model, the Ramsey RESET test is used to check whether 
a significant non-linear relationship exists. The insignificance of the Ramsey test suggests that, without any specification problems and 
omitted variable bias, the model is linear and the results are not biased. Furthermore, in the estimation of dynamic panel models, ignoring 
the cross-sectional correlation will lead to severely biased statistical results and invalid statistical inference if the cross-sectional dependence 
is present. To determine whether or not the residuals from the fixed effect estimation of the dynamic regression model are spatially 
independent, the null cross-sectional dependence hypothesis suggested that residuals are not cross-sectionally related. To measure whether 
or not the residuals from the dynamic regression model’s fixed effect estimate are spatially independent, the null hypothesis of cross-
sectional dependency stated that residuals are not cross-sectionally associated. Pearson test is used to define cross-sectional dependency, 
and the test’s insignificance value indicates that the regression residuals are cross-sectionally independent of the fixed effect estimation. 
Values in parenthesis represent the standard errors, “***”, “**” and “*” shows the significance level at 1%, 5%, and 10% respectively.
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Table 4: Information Risk and Stock Price Crash Risk

Panel A: Information Risk and Stock Price Crash Risk Panel B: Stock Price Crash Risk and COE

Variables
Information 

Quality
(AQ)

Information 
Transparency

(Trans)

Private 
Information

(PI)
Crash Risk 

Constant -0.7813*                                           
(0.0310)

-0.3380*         
(0.1341)

-1.2689***                         
(0.2760)

1.4581*
(0.5779)

Crasht-1
   0.0527***                           

(0.0086)
   0.1743***                         

(0.0269)
0.1949**                                         
(0.0597)

COEt-1
0.1477*
(0.0620)

Crash 0.6181***
(0.1205)

IR    0.0852***                               
(0.00008)

-0.1173**                         
(0.0347)

0.0559*                 
(0.0302)

Leverage 0.1556***                                      
(0.0275)

-0.0965                     
(0.0796)

0.2484*                              
(0.1001)

-0.0999*
(0.2445)

Size 0.0129***                       
(0.0019)

0.0543***        
(0.0075)

0.0054                           
(0.0132)

-0.0227*
(0.0316)

BM -0.1397***                      
(0.0046)

0.0753***        
(0.0203)

-0.0842*                                  
(0.0448)

Beta 0.0615***                            
(0.0011)

0.0228**                           
(0.0067)

0.0678***                         
(0.0138)

     0.2362***
(0.0582)

AR 1 0.021 0.000 0.000 0.000
AR 2 0.182 0.172 0.109 0.108
Sargan/Hansen 0.507/ 0.118 0.998/ 0.114 0.194/0.192 0.635/0.219
No. of Instruments 45       112 166 52
No. of Groups 370 370 370 370

Notes: Where Crash risk is measured by NCSKEW in the year t; “***”, “**” and “*” shows the significance level at 1%, 5%, and 10% 
respectively.

4.4. Mediating Effect of Stock Price Crash Risk

Table 5 shows the mediating role of crash risk between 
information risk and COE. By following Baron and Kenny 
(1986), partial mediation is found, when we compare the 
coefficient value of information quality (β= 0.0005, P<5%), 
information transparency (β= -0.1193, P<5%) and private 
information (β= 0.1499, P < 1%) in equation 15 with the 
coefficient value of concerned variables respectively 
(β = 0.0551; β=-0.2409, P< 5%)  (β=0.1704, P< 5%) in 
equation 12. These results show that crash risk mediates 
the relationship between information risk and COE. Firms 
with more private information, opaque, and less transparent 
financial reporting are more disposed to crash risk. This 
possibility of a crash forces the investors to charge a higher 
premium, which leads to an increase in the COE (Liu & Ren, 
2019).

4.5. Multiple Regression Analysis 

Table 6 shows the multiple regression analysis among the 
different types of information risk and COE. The coefficient value 
of the interaction term between lack of quality and transparent 
information (β = -0.0615, P<1%) in column 4 shows that the 
effect of investor’s interpreting ability on COE is significant 
when the reporting quality improves (Zhang & Li, 2014). 
Similarly, the coefficient value of the interaction term between 
quality and private information (β = 0.02995, p<1%) in column 
5 shows that when firms disclose more quality information, this 
makes the investors more informed and decreases the role of 
private information on COE.  Lastly, the coefficient value of the 
interaction term between private information and transparency 
(β = 0.0491, p<10%) in column 6 confirms that transparency 
will decrease as the information asymmetry increases among 
investors (Barth, Konchitchki, & Landsman, 2013).
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Table 5: Effects of Stock Price Crash Risk 

Variables Quality Trans PVT Info

Constant     0.1160***
(0.0298)

    1.3636*** 
(0.3298)

   -0.5357***
(0.0144)

COEt-1
   0.0851***  

(0.0110)
0.1516*      
 (0.0638)

   0.0304*** 
(0.0024)

Crash   0.3326**
(0.1090)

  0.2781**                     
(0.0899)

   0.3099***                     
(0.0101)

IR    0.0005**  
 (0.0002)

-0.1193**                   
(0.0720)

  0.1499*** 
(0.0038)

Leverage -0.0515
(0.1219)

0.2105                         
(0.2215)

  0.1500***                   
(0.0268)

Size -0.0069
(0.0052)

-0.0392*          
  (0.0193)

0.0205***  
(0.0003)

Beta  0.0771**
(0.0241)

   0.1322**                         
(0.0389)

0.0277***   
(0.0012)

AR 1 0.000 0.000 0.000
AR 2 0.121 0.166 0.212
Sargan/Hansen 0.155/0.131 0.176/0.150 0.251/0.158
No. of Instruments 134 152 155
No. of Groups 370 370 370

Table 6: Multiple Regression Analysis

Variables AQ * Trans AQ*PI PI*Trans

CONSTANT 0.5622
(0.2404)

0.05408
(0.2355)

0.5570
(0.2408)

IR

BETA 0.0250
(0.0425)

0.0354
(0.0417)

0.0264
(0.0426)

SIZE -0.1681
(0.0136)

-0.0156
(0.0133)

-0.0170
(0.0135)

LEVERAGE 0.1816
(0.1352)

0.1712
(0.1324)

0.1895
(0.1354)

AQ * Trans -0.0615*
(0.0321)

AQ*PI -0.2995**
(0.0056)

PI*Trans 0.0490*
(0.0326)

COEFFICIENT OF 
DETERMINATION 0.0314 0.0544 0.0223

F STATISTICS 2.76 6.78*** 2.47
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5. Conclusion 

The purpose of this study is to determine the role 
of information risk on COE and whether the crash risk 
mediates the relationship. This study combines three types 
of information risk attributed to information asymmetry, 
information precision, and information transparency. This 
study corroborates that all these types of information risks 
positively affect COE. Results further reveal that information 
asymmetry entices the managers to engage in earning 
management behaviors and conceal negative information 
until the news releases in the market, causing a crash in 
share prices. This earning management behavior creates 
uncertainty in investor’s minds and as a result, they demand 
a higher premium for compensation of increased risk.

These findings have some important implications 
for regulators, managers, standard setters, and investors 
who are concerned about the overall quality of financial 
reporting. First, regulars should solemnly perform its 
protection function by restricting the management behavior 
of earning management and should also penalize companies 
for violating the provisions. Second, disclose the pertinent 
information to investors in a well-timed manner and should 
avoid cover-up of the release of bad news intentionally. 
Third, policymakers should limit the choice of accounting 
policy for management by ensuring the adequacy and 
completeness of information disclosure and pay attention to 
the robustness of accounting estimates. Fourth, as financial 
reporting is a professional document based on professional 
standards and norms, investors need to grasp the required 
theoretical basis and analytical skill. The current research 
focuses on the period from 2008 to 2018. When more years 
of data are available, the topic could be re-investigated in 
future studies.
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