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We explore the relation between corporate governance and the informational efficiency of prices
(IEP). We find that IEP increases with the quality of corporate governance in a large cross-
section of firms. We show that firms with better governance structures file Form 8-K reports
more promptly and have more accurate analysts’ earnings forecasts, suggesting that corporate
voluntary disclosures and analyst forecasts are channels through which corporate governance
affects IEP. The positive relation between IEP and governance quality cannot be attributed to
reverse causality or other confounding factors (e.g., analyst following, stock market liquidity, and
institutional ownership). On the whole, our results show that better governance structures lead to
higher IEP by improving the speed and extent of corporate information disclosures.

The price of a financial asset is considered informative when it is close to the asset’s fundamental
(intrinsic) value.1 Informative price is invaluable to the market economy because it helps allocate
resources efficiently.2 We explore whether the informational efficiency of prices (IEP) varies
with the firm’s governance structure and examine possible channels through which corporate
governance affects IEP. The results of our study shed further light on a possible link between
corporate governance and shareholder wealth.

Prior research sheds significant light on the effect of corporate governance on firm value and
profitability. For instance, Gompers, Ishii, and Metrick (2003) show that firms with stronger
shareholder rights have higher share values, profits, and sales growth. Bebchuk and Cohen
(2005) show that staggered boards that insulate the board from removal via a hostile takeover or
a proxy contest reduce shareholder wealth. Cremers and Nair (2005) find a relative underpricing
(overpricing) in shares of companies with a high (low) level of takeover vulnerability. Chung,
Elder, and Kim (2010) show that better corporate governance structures result in higher stock
market liquidity. This study extends the literature by analyzing the effect of corporate governance
on another important attribute (i.e., IEP) of the firm.
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Prior studies have examined the determinants and ramifications of IEP. Chordia, Roll, and
Subrahmanyam (2008) show that smaller tick sizes and narrower bid-ask spreads prompt more
arbitrage trading, which in turn, increases IEP. Boehmer and Kelley (2009) show that stocks with
higher institutional ownership are priced more efficiently. Chang and Yu (2010) analyze how
the firm’s capital structure choice affects IEP and suggest that the firm’s capital structure can
be designed to increase IEP. Our study contributes to the literature by providing evidence on the
relation between IEP and a broadly defined index of corporate governance quality.

We conjecture that IEP increases with the quality of corporate governance because effective gov-
ernance brings about timely disclosure of value-relevant information by reducing management’s
ability and incentive to withhold such information. Effective governance reduces the likelihood
that management, acting in its self-interest, does not fully disclose value-relevant information to
shareholders. Indeed, Ajinkya, Bhojraj, and Sengupta (2005) and Karamanou and Vafeas (2005)
show that the frequency and accuracy of earnings forecasts increase with board effectiveness.
Byard, Li, and Weintrop (2006) find evidence that stronger corporate governance enhances the
quality of mandatory and voluntary disclosures, which in turn, increases the accuracy of ana-
lysts’ earnings forecasts. Because better disclosure and greater transparency improve the ability
of traders to arbitrage pricing errors and to properly value stocks, better corporate governance
is likely to increase IEP.3 Consistent with our conjecture, we find that IEP is higher for firms
with higher governance scores that are constructed from 33 governance standards compiled by
Institutional Shareholder Services (ISS) Inc.

Boehmer and Kelley (2009) show that institutional investors increase IEP, and Chung et al.
(2010) show that stock market liquidity is higher for firms with better governance structures. Prior
studies also show that institutional investors prefer firms with better governance quality (Chung
and Zhang, 2011), and IEP increases with stock market liquidity (Chordia et al., 2008). Hence, the
relation between IEP and corporate governance may be due to their respective correlations with
institutional ownership and stock market liquidity. We show that the relation between IEP and
corporate governance quality is significant even after we control for the effects of institutional
ownership and market liquidity in the regression.

The positive relation between governance quality and IEP may be driven by reverse causality.
Ferreira, Ferreira, and Raposo (2011) find evidence that firms with more informative stock prices
have weaker governance structures. To address the endogeneity issue, we also employ a structural
model that includes the two instrumental variables (i.e., firm age and chief executive office tenure)
that are likely to be correlated with corporate governance structure but are not directly related
to IEP (i.e., these instrumental variables may affect IEP only through their effects on corporate
governance structure). The two-stage least squares (2SLS) regression results show that IEP is
positively and significantly related to the fitted governance scores, even after controlling for a
possible endogeneity problem.

We analyze possible channels (or mechanisms) through which corporate governance affects
IEP. Asset price is likely to be informative if market participants are promptly provided with
accurate information. Using the mediating variable method (Baron and Kenny, 1986), we show
that analyst forecasts (accuracy) and the firm’s voluntary information disclosures (promptness)
via Form 8-K filings are channels through which corporate governance influences IEP.

3 Ferreira and Laux (2007) show that openness to the market for corporate control (i.e., fewer antitakeover provisions) is
associated with higher levels of idiosyncratic risk, trading activity, private information flow, and more information about
future earnings in stock prices. In a similar vein, Michaely, Rubin, and Vedrashko (2014) show that firms with better
governance structure tend to make earnings announcements outside trading hours, which may reduce price volatility and
increase pricing efficiency.
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Finally, we check whether the positive relation between IEP and governance quality is due
to analyst following. One may argue that more analysts are attracted to companies with better
governance structure and these analysts help raise IEP through their information gathering and
dissemination. The results show that our main results are robust to the inclusion of analyst
following as an additional control variable.

Gompers et al. (2003) suggest that companies with poorer governance structures have lower
market values because poorly protected shareholder rights result in smaller cash flows to share-
holders. Dittmar and Mahrt-Smith (2007) show that corporate cash holdings create greater share-
holder wealth in companies with better governance structures because managers in such com-
panies are less likely to waste corporate cash. To the extent that managerial efficiency increases
with IEP through the prompt and accurate reflection of value implications of managerial actions
in share price, the positive relation between corporate governance and IEP offers a new insight
on the channel through which corporate governance affects shareholder wealth: better corporate
governance leads to higher IEP, which increases managerial incentives to perform better, resulting
in higher firm value.

The rest of the article is organized as follows. Section I explains data sources, variable mea-
surement methods, and descriptive statistics. Sections II and III present our empirical findings,
together with the results of robustness tests. Section IV ends the article with a brief summary and
concluding remarks.

I. Data Sources, Variable Measurement Methods, and Descriptive
Statistics

A. Data

We obtained corporate governance data for the nine-year study period (2001 through 2009) from
ISS, stock return and accounting data from the Center for Research in Security Prices (CRSP)
and Compustat, institutional ownership data from Thomson’s 13F database, analyst forecast data
from the Institutional Brokers’ Estimate System (I/B/E/S), and intraday quotes and prices from
the New York Stock Exchange’s (NYSE’s) Trade and Quote (TAQ) database. We exclude financial
companies (standard industrial classification (SIC) codes between 6,000 and 6,999) and public
utility companies (SIC codes between 4,900 and 4,999) from the study sample because of the
uniqueness of their internal governance mechanisms (Booth, Cornett, and Tehranian, 2002). In
addition, we require that each stock has at least 200 trades in any given month during the current
and previous calendar years for the purpose of estimating stock market liquidity and IEP. Last, we
winsorize all variables at the 1% and 99% levels to mitigate the influence of outliers and possible
data errors. The final data set consists of 16,372 firm-year observations for our main empirical
analysis.

B. Corporate Governance Metric

We measure governance quality (Gov-Score) of each company based on 33 governance stan-
dards, including 20 standards on board-related issues, six standards on audit-related issues, six
standards on progressive practices, and one standard on director education. The first group of
standards (i.e., board-related issues) includes, among others, whether (1) a majority of the di-
rectors on the board are independent; (2) the nominating committee of the board is composed
solely of independent directors; (3) the compensation committee of the board is composed solely
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of independent directors; (4) directors are accountable to shareholders on an annual basis; (5)
shareholders have the right to vote on changes to expand or contract the size of the board; (6)
former chief executive officers (CEOs) serve on the board of directors; (7) the positions of chair-
man and CEO are separated; (8) shareholders are given an opportunity to vote on all directors
selected to fill vacancies; (9) CEOs, officers, and directors are the subject of transactions that
create conflicts of interest as disclosed in the proxy statement; and (10) company employs a
majority vote standard with plurality for contested elections and a director resignation policy.

These standards are intended to promote the independent and effective functioning of the board
and are likely to increase operational and financial transparency. For instance, the requirement
that directors be accountable to shareholders on a regular basis is likely to give directors a strong
incentive to perform better as watchdog on management on behalf of shareholders. The separation
of chairman and CEO positions is also likely to increase transparency. Because traders are likely
to correct mispricing more quickly in stocks of companies with higher transparency, these stocks
are likely to exhibit higher IEP.

The second group of standards includes whether (1) the audit committee of the board is
composed solely of independent directors, (2) shareholders are permitted to ratify management’s
selection of auditors each year, and (3) the entire audit committee is comprised of financial
experts. These standards are likely to align the interest of managers with that of shareholders by
facilitating the board’s monitoring of management. For example, the audit committee reviews the
adequacy and effectiveness of internal auditing, accounting, and financial controls. By facilitating
effective monitoring and limiting management’s ability to expropriate firm value or misreport
firm performance, these governance standards are also likely to improve financial and operational
transparency.

The progressive practice standards includes whether (1) board performance is reviewed regu-
larly, (2) the company conducts performance reviews of individual directors, (3) a policy spec-
ifying that directors should meet without the CEO is disclosed, and (4) a board-approved CEO
succession plan is in place and periodically evaluated by the directors. The standard in the last
group concerns whether all board members participate in ISS-endorsed director education pro-
grams. These governance standards are likely to increase board performance and independence,
raising IEP.

The Appendix shows the governance standards used in our study. We determine whether
a particular governance standard is met using the minimum standard provided in the ISS’s
(2008) Corporate Governance: Best Practices User Guide and Glossary. We then create an
index (Gov-Score) for each firm by awarding one point for each governance standard that is
met. Our governance index differs from other governance indices used in prior studies such
as the G-Index or the E-Index. The G-Index (Gompers et al., 2003) is largely based on the
number of shareholder rights-decreasing provisions associated with corporate control, such as
poison pills, golden parachutes, supermajority rules to approve mergers, and staggered boards.
The E-Index (Bebchuk, Cohen, and Ferrell, 2009) uses a six-provision subset of the G-Index.
In contrast, our Gov-Score focuses on those governance provisions that could affect board ef-
fectiveness. Our measure of governance quality is suitable for this study because board effec-
tiveness is likely to have a direct impact on operational and financial transparency and, as a
result, IEP.
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C. Informational Efficiency of Prices

Following Boehmer and Kelley (2009), we measure IEP using the method in Hasbrouck (1993).
Hasbrouck suggests that intraday transaction prices (pt) consist of random-walk (mt) and transitory
components (st), where t indexes transactions:

pt = mt + st , (1)

where the random-walk component reflects all public information and the private information
content in order flows and the transitory component (measured by the difference between trans-
action prices and the random-walk prices) captures the noninformational portion of transaction
prices that are driven by noise-trading, mispricing, and market frictions. The transitory component
is assumed to follow a zero-mean covariance-stationary process, but may be serially correlated
or correlated with the innovations of the random-walk component. The standard deviation of the
transitory component captures pricing errors, which is an inverse measure of IEP.

We apply the standard data filters in the market microstructure literature (e.g., Bessembinder,
2000; Huang and Stoll, 1996) to eliminate data errors. We delete both the bid and ask quotes
if (1) either the bid or ask price is nonpositive, (2) either the bid or ask size is nonpositive, or
(3) either the bid or ask quote is invalid based on the quote condition. We retrieve quotes from
6:30 a.m. through 4:00 p.m. and calculate the National Best Bid and Offer (NBBO) from all
exchanges for the regular trading hours from 9:30 a.m. through 4:00 p.m. For trades, we delete
trades if (1) the transaction price is nonpositive, (2) the size of trade is nonpositive, (3) the
trade has been corrected from any error, (4) the trade is invalid based on the trade condition, (5)
the transaction price changes by more than 50% from the last one, or (6) the trade is not recorded
in the regular trading hours. Finally, we match transaction prices with quotes. Because our study
period starts from 2001, we assume no delay of the reporting time for trades and make no
adjustment for the report time of trades (Bessembinder, 2003; Peterson and Sirri, 2003). To
classify trades as buyer initiated, seller initiated, or unsigned, we use the methods in Lee and
Ready (1991) and Bessembinder (2003).

Following Hasbrouck (1993), we use a vector autoregression (VAR) over {rt, xt} with five lags,
where rt is the first difference of transaction price and xt is a vector of explanatory variables (trade
sign indicator, signed trading volume, and the signed square root of trading volume):

rt = a1rt−1 + a2rt−2 + ... + bl xt−1,+b2xt−2 + ... + v1,t ,

xt = clrt−1 + c2rt−2 + ... + dl xt−1 + d2xt−2 + ... + v2,t . (2)

We estimate the lower bound of the standard deviation of the transitory component (i.e., pricing
errors), V(s), from the following vector moving average (VMA) representation of VAR system
(2) (Beveridge & Nelson, 1981):

rt = ao ∗ v1,t + a1 ∗ v1,t−1 + a2 ∗ v1,t−2 + ... + b0 ∗ v2,t + b1 ∗ v2,t−1 + b2 ∗ v2,t−2 + ...,

xt = c0 ∗ v1,t + c1 ∗ vl,t−1 + c2 ∗ vl,t−2 + ... + do ∗ v2,t + d1 ∗ v2,t−1 + d2 ∗ v2,t−2 + .... (3)

We also calculate the standard deviation of (log) transaction prices, V(p), and use it as a control
variable in our multivariate tests. We first obtain pricing errors (V(s)) and the standard deviation
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of transaction prices (V(p)) for each month, and then calculate their yearly mean values for each
firm.4

In addition to the Hasbrouck pricing error measure, we also use autocorrelation in stock returns
as another proxy for IEP. Lo and MacKinlay (1988) suggest that prices should exhibit a random
walk with zero autocorrelation if all information is incorporated into prices. Chordia et al. (2008)
measure market efficiency by return autocorrelation in their analysis of the relationship between
market efficiency and liquidity. We first calculate the absolute value of return autocorrelations
from 30-minute quote midpoints for each firm-month and then calculate its yearly mean values
for each firm.5

D. Control Variables

Boehmer and Kelley (2009) show that firms with higher institutional holdings exhibit a higher
IEP. The level of institutional ownership is also related to the firm’s governance structure. In-
stitutional investors prefer firms with better governance quality for fiduciary responsibilities,
monitoring costs, and liquidity reasons (Chung and Zhang, 2011). Large institutional investors
have an incentive to improve corporate governance to the extent that better governance re-
sults in higher market liquidity (i.e., smaller trading costs) (Coffee, 1991). Based on these
considerations, we include institutional ownership in our regression models to isolate the ef-
fect of governance quality on IEP. We measure institutional ownership by the percentage of
shares held by institutional investors using the 13F institutional holdings data from Thomson
Financial.

Chung et al. (2010) examine the relationship between corporate governance and stock market
liquidity. They hold that firms with poor governance structure exhibit lower liquidity in the sec-
ondary markets of their securities because lower transparency (that results from poor governance)
increases adverse selection risk for liquidity providers (e.g., dealers and limit order traders).
Stocks with lower liquidity require traders to pay higher trading costs, and higher trading costs,
in turn, are likely to reduce the speed of price discovery, thus lowering IEP.6 These considerations
suggest that firms with poor governance structure may exhibit lower IEP through the liquidity
effect. To ensure that we measure the direct effect of corporate governance on IEP which is not
driven by the liquidity effect, we use Amihud’s (2002) price impact measure as a proxy for stock
market liquidity and include it as a control variable in our regression analysis. As in Boehmer
and Kelley’s (2009) study, we also include the market value of equity and share price at the end
of the previous year as additional control variables.

IEP may also depend on market structure. Huang and Stoll (1996) and Bessembinder and
Kaufman (1997) find that NASDAQ stocks have greater execution costs than NYSE stocks.
Larger trading costs deter market participants from engaging in price discovery actively. To
the extent that the degree of market segmentation differs between the NYSE and NASDAQ
and IEP varies with the degree of market segmentation, NYSE stocks and NASDAQ stocks
may also exhibit different IEPs. We include in the regression model a dummy variable that is

4 Following Boehmer and Kelley (2009), we exclude monthly pricing errors that are greater than the standard deviation
of transaction prices from the study sample (about 0.06% of the sample).
5 We use the absolute value because both negative and positive autocorrelations represent a departure from efficient
prices.
6 Chordia et al. (2008) find evidence that IEP increases (decreases) with liquidity (trading costs) by comparing market
efficiency across different tick-size regimes in the US securities markets.
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Table I. Descriptive Statistics

This table shows descriptive statistics on the variables. V(s) is Hasbrouck’s (1993) measure of pricing error.
V(p) is the standard deviation of transaction prices. |AR30| is the absolute value of the 30-minute quote
midpoint return autocorrelation. Gov-Score is the governance score calculated from the ISS data. Firm Size
is the market value of equity (MVE). Institutional Ownership is the percentage of shares held by institutional
investors. Price Impact is Amihud’s price impact measure. Share Price is the firm’s stock price.

Panel A. Descriptive Statistics

Mean Median Standard Deviation 25th Percentile 75th Percentile

V(s) 0.002 0.001 0.002 0.000 0.002
V(p) 0.058 0.052 0.029 0.037 0.074
|AR30| 0.126 0.101 0.075 0.074 0.154
Gov-Score 16.61 19.00 5.96 12.00 21.00
Firm Size 2,978 460 8,635 162 1,608
Institutional Ownership 0.573 0.620 0.268 0.370 0.795
Price Impact 0.239 0.009 1.297 0.001 0.069
Share Price 20.634 15.610 18.157 6.650 29.440

Panel B. Mean Values of V(s), V(p), and Gov-Score by Year

2001 2002 2003 2004 2005 2006 2007 2008 2009

V(s) 0.002 0.002 0.002 0.002 0.001 0.001 0.002 0.003 0.002
V(p) 0.075 0.066 0.054 0.049 0.046 0.046 0.046 0.078 0.071
Gov-Score 7.330 7.671 13.312 16.623 17.460 17.971 21.320 21.679 21.988
Number of Observations 1,752 1,985 1,880 2,429 2,027 2,449 2,446 2,306 2,227

equal to one if the stock is listed on NASDAQ and zero otherwise to control for the exchange
effect.7

E. Descriptive Statistics

Panel A in Table I shows descriptive statistics on the variables. The mean and median values
of the Hasbrouck pricing error measure, V(s), are 0.002 and 0.001, indicating a high degree of
skewness in the distribution. The results also show that the distributions of firm size and Amihud’s
price impact are highly skewed. Panel B shows time series variations in the mean values of V(s),
V(p), and Gov-Score from 2001 through 2009, together with the number of observations in
each year. The smaller sample size in earlier years reflects that the ISS database covered fewer
companies in those years. (ISS began collecting governance data from 2001.)

The results show decreases in pricing errors from 2003 to 2006. The reduction in pricing errors
after 2002 may be due at least in part to the increase in the pretrade transparency that resulted
from the introduction of the NYSE’s OpenBook in January 2002 and the phased implementation
of NASDAQ’s SuperMontage from October through December 2002. The NYSE’s OpenBook
disseminates the limit order book information to both floor brokers and traders, and SuperMon-
tage displays the aggregate trading interest of all market participants at multiple price levels.
Boehmer, Saar, and Yu (2005) and Chung and Chuwonganant (2009) show that OpenBook and

7 Boehmer and Kelley (2009) do not differentiate the stocks based on the exchanges because they examine only the stocks
on the NYSE. However, our study sample includes stocks from both the NYSE and NASDAQ.
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Table II. Bivariate Statistics of Pricing Error with Firm Size and Governance
Quality

To shed some light on the relation between IEP and corporate governance after controlling for firm size,
we first cluster firms into quartiles in each year according to the market value of equity (MVE) and then
classify firms within each MVE-quartile into four portfolios according to the firm’s governance quality
(Gov-Score). This table shows the mean value of relative pricing errors, V(s)/ V(p) (an inverse measure of
IEP) for firms within each MVE-Gov-Score portfolio, together with the number of observations within each
portfolio.

Firm Size (MVE)

Q1 (Smallest) Q2 Q3 Q4 (Largest)

Gov-Score Q1(Lowest) 0.070 0.030 0.015 0.009
[1,186] [1,178] [1,284] [1,216]

Q2 0.065 0.028 0.013 0.008
[1,293] [1,344] [1,220] [1,277]

Q3 0.064 0.026 0.012 0.008
[1,305] [1,201] [1,184] [1,218]

Q4 (Highest) 0.060 0.023 0.012 0.008
[1,083] [1,148] [1,183] [1,162]

Difference (Q1 – Q4) 0.010∗∗∗ 0.007∗∗∗ 0.004∗∗∗ 0.001∗∗∗

t-statistic (Q1 > Q4) (6.475) (9.502) (10.070) (4.955)

∗∗∗Significant at the 0.01 level.

SuperMontage reduced pricing errors. The large pricing error in 2008 may be attributed to the
financial market crisis in that year. The steady increase in Gov-Score may be attributed to two
factors: more companies adopted better governance standards and the ISS database covered more
governance standards over time (i.e., the ISS provides information on 19 governance standards
in 2001 and 33 standards in 2009).

F. IEP, Corporate Governance, and Firm Size

To shed some light on the relation between IEP and corporate governance after controlling for
firm size (i.e., one of the most important determinants of the firm’s informational environment),
we first cluster firms into quartiles in each year according to the market value of equity (MVE)
and then classify firms within each MVE-quartile into four portfolios according to the firm’s
governance quality (Gov-Score). Table II shows the mean value of relative pricing errors, V(s)/V(p)
(i.e., an inverse measure of IEP) for firms within each MVE-Gov-Score portfolio, together with
the number of observations within each portfolio.8 The results show that pricing errors tend to
decrease with governance quality within each MVE-quartile. The results of the t-test indicate that
the mean pricing error for firms with the highest governance scores is significantly smaller than
the corresponding figure for firms with the lower governance scores. These results are consistent
with our conjecture that better corporate governance helps increase IEP.

8 We use the relative pricing error measure, V(s)/V(p), because pricing error (V(s)) increases with the standard deviation
of transaction prices (V(p)). We include V(p) as a control variable in our regression analysis later.
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II. Empirical Results

A. Regression Results

We estimate the following regression model to examine how pricing errors (an inverse measure
of IEP) are related to corporate governance, after controlling for other possible determinants of
pricing errors:

ln
(
V (s)i,t

) = β0 + β1ln (Gov-Scorei,t ) + β2ln (Firm Sizei,t−1)

+ β3 I nsti tutional Ownershipi,t−1 + β4ln
(
Price I mpact i,t

)

+ β5ln (Pricei,t−1) + β6 N ASD AQi,t + β7ln
(
V (p)i,t

)

+ β8ln
(
V (s)i,t−1

) + εi,t , (4)

where, for firm i, V(s)i,t is the pricing error in year t; Gov-Scorei,t is the governance score in year
t; Firm Sizei,t−1 is the market value of equity at the end of year t – 1; Institutional Ownershipi,t−i

is the fraction of shares that are held by institutional investors at the end of year t – 1; Price
Impacti,t is Amihud’s price impact measure in year t; Pricei,t−1 is the share price at the end of year
t – 1; NASDAQi,t is a dummy variable for NASDAQ-listed stocks; V(p)i,t is the standard deviation
of transaction prices in year t; V(s)i,t−1 is the pricing error in year t – 1; ln(.) is the logarithm
operator; and εi,t is the error term.

As in Boehmer and Kelley (2009), we include V(p)i,t in the regression model so that we
can interpret the regression results in terms of the relative IEP rather than the absolute IEP.
We also include the lagged dependent variable in the model to minimize the possible effect
of autocorrelations in pricing errors on our estimates. We employ the Fama-MacBeth regression
(Fama and MacBeth, 1973) and the two-way fixed-effects regression with White’s (1980) standard
errors to assess the robustness of our results. Two-way fixed effects include firm dummies for
time-series dependence and year dummies for cross-section dependence.

Table III shows the regression results. The first column shows the results of the Fama-MacBeth
regression, and the second column shows the results of the two-way fixed-effects regression.
Regardless of the estimation method, the regression coefficients on Gov-Score are negative and
significant, indicating that firms with better governance scores exhibit lower pricing errors (i.e.,
higher IEP). These results support our conjecture that effective governance promotes the timely
disclosure of value-relevant information, reducing pricing errors and increasing IEP.

Consistent with the results in Boehmer and Kelley (2009), we find that pricing errors decrease
with institutional holdings, firm size, and share price. The results show that pricing errors
increase with the price impact of trades, indicating that higher trading costs reduce the speed
of price discovery. Not surprisingly, we find that pricing errors increase with the transaction
price volatility. Pricing errors are larger on NASDAQ, which we interpret as evidence that larger
trading costs and greater market segmentation result in less efficient pricing. The estimated
coefficients on the lagged dependent variable are positive and significant, reflecting a positive
serial correlation in pricing errors over time.

The last column in Table III shows the regression results when we use the absolute value of
return autocorrelation (instead of the Hasbrouck pricing error) as a proxy for pricing efficiency.
The results show that the coefficient on ln(Gov-Score) is negative and significant at the 5% level,
indicating that stock price movements are closer to a random walk when the company has a
better governance structure. This result provides additional support for our conjecture that good
governance structure helps improve IEP. The results for other variables are qualitatively similar
to those when pricing efficiency is measured by Hasbrouck’s pricing error.
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Table III. Pricing Error as a Function of Corporate Governance Quality and Firm
Characteristics

This table shows the results of the following regression model:

ln(V (s)i,t ) = β0 + β1 ln(Gov-Scorei,t ) + β2ln(Firm Sizei,t−1) + β3Institutional Ownershipi,t−1

+ β4ln(Price I mpacti,t ) + β5ln(Pricei,t−1) + β6NASDAQi,t

+ β7ln(V (p)i,t ) + β8ln(V (s)i,t−1) + εi,t ,

where, for firm i, V(s)i,t is the pricing error in year t; Gov-Scorei,t is the governance score in year i; Firm
Sizei,t−1 is the market value of equity at the end of year t – 1; Institutional Ownershipi,t−1 is the fraction of
shares that are held by institutional investors at the end of year t – 1; Price Impacti,t is Amihud’s price impact
measure in year t; Pricei,t−1 is the share price at the end of year t – 1; NASDAQi,t is a dummy variable for
NASDAQ-listed stocks; V(p)i , t is the standard deviation of transaction prices in year t; V(s)i,t−1 is the pricing
error in year t – 1; ln(.) is the logarithm operator; and εi,t is the error term. |AR30|i,t is the absolute value
of the 30-minute quote midpoint return autocorrelation in year t. We employ the Fama-MacBeth regression
and the two-way fixed-effects regression with White’s (1980) standard errors. Figures in parenthesis are
t-statistics.

Dependent Variable ln(V(s)i,t) ln(V(s)i,t) ln |AR30|i,t
ln(Gov-Scorei,t) −0.069∗∗ −0.063∗∗∗ −0.005∗∗

(−2.777) (−2.650) (−2.101)
ln(Firm Sizei,t−1) −0.103∗∗∗ −0.002 −0.010∗∗∗

(−11.345) (−0.227) (−9.420)
Institutional Ownershipi,t−1 −0.227∗∗∗ −0.267∗∗∗ −0.016∗∗∗

(−6.544) (−8.393) (−5.100)
ln(Price Impacti,t) 0.918∗∗ 0.502∗∗∗ 0.027∗∗∗

(3.218) (19.369) (25.270)
ln(Pricei,t−1) −0.200∗∗∗ −0.336∗∗∗ −0.009∗∗∗

(−11.640) (−25.389) (−6.642)
NASDAQi,t 0.107 0.154∗∗∗ 0.017∗∗∗

(1.783) (3.913) (3.893)
ln(V(s)i,t−1) 0.503∗∗∗ 0.289∗∗∗

(24.999) (31.497)
ln(V(p)i ,t) 0.199∗∗∗ 0.396∗∗∗

(3.545) (34.117)
ln |AR30|i,t−1 0.1664∗∗∗

(18.669)
Estimation Method Fama-MacBeth Firm/Year Fixed Effect Firm/Year Fixed Effect
# of Observations 16,372 16,372 22,924
F-value 8,082 1,712 272
Adjusted-R2 0.930 0.937 0.708

∗∗∗Significant at the 0.01 level.
∗∗Significant at the 0.05 level.

B. Endogeneity Issue

The positive relation between Gov-Score and IEP may also be driven by reverse causality. For
instance, Ferreira et al. (2011) conjecture that stock price informativeness affects the structure of
corporate boards and find evidence that firms with more informative stock prices have weaker
governance structures. To address the endogeneity issue, we also employ a structural model
that includes the two instrumental variables (i.e., firm age and CEO tenure) that are likely
to be correlated with corporate governance structure but are not directly related to IEP (i.e.,
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these instrumental variables may affect IEP only through their effects on corporate governance
structure).

Eisenberg, Sundgren, and Wells (1998) show that firm age is positively related to both the dis-
persion of corporate ownership and the degree of corporate diversification. Firms with dispersed
ownership may require stronger boards because these firms are likely to have less effective man-
agerial monitoring by owners (Berry, Fields, and Wilkins, 2006). Firms with diversified business
and/or product lines may also require stronger boards with expertise in many fields (Yermack,
1996). These considerations suggest that older firms are likely to exhibit better governance struc-
tures. We measure firm age by the number of years a firm has been listed in the CRSP database.
We choose our second instrumental variable, CEO tenure, as a proxy for CEO’s perceived ability
and expertise. CEOs with greater ability and expertise have more bargaining power over the board
and are more likely to be entrenched as a result. Hermalin and Weisbach (1998) suggest that board
independence declines as a CEO’s bargaining power increases. Baker and Gompers (2003) and
Boone et al. (2007) also find that board independence declines as CEO tenure increases. We
measure CEO tenure from the Executive Compensation database. These two instruments are not
directly related to IEP.

Table IV shows the 2SLS regression results. Consistent with our expectation, the first-stage
regression results show that Gov-Score is positively and significantly related to firm age, and
negatively and significantly related to CEO tenure. The second-stage regression results show that
pricing errors (IEP) are negatively (positively) and significantly related to the fitted governance
scores, even after controlling for a possible endogeneity problem. Hence, we conclude that our
results are not likely driven by reverse causality.

III. Channels through which Corporate Governance Affects Pricing Efficiency

In this section, we analyze two possible channels (or mechanisms) through which corporate
governance affects IEP. Asset price is likely to be informative if market participants are promptly
provided with accurate information. An important source of corporate information is thousands of
financial analysts who collect/analyze data and issue various reports. One of the most important
reports these analysts provide to market participants is the forecast of quarterly and yearly
corporate earnings. We employ the accuracy of financial analysts’ earnings forecasts as our
empirical proxy for the precision of information provided to market participants.

Another important source of corporate information is voluntary disclosure. In addition to filing
yearly Form 10-K reports and quarterly Form 10-Q reports, public companies must disclose
material corporate events on a timely basis. Form 8-K is the “current report” companies must file
with the US Securities and Exchange Commission (SEC) whenever there are major events that
may affect shareholder wealth. We employ the delay in Form 8-K filings as our (inverse) empirical
proxy for the timeliness (or promptness) of information provided to market participants.

A. Results Using the Accuracy of Financial Analysts’ Earnings Forecasts

We measure the accuracy of analysts’ forecasts by the negative of the absolute difference
between the actual earnings per share and the most recent analysts’ consensus forecast of earnings
made at least 90 days before the earnings announcement, scaled by the share price. That is,

Forecast Accuracyi,t = (−1)|Actuali,t − Forecast i,t |/Pricei,t , (5)

where subscripts i and t denote firm i and year t.9

9 We obtain qualitatively similar results when we replicate our analysis using the median value of analysts’ earnings
forecasts.
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Table IV. Two-Stage Least Squares Regression Results

This table shows the two-stage least squares (2SLS) regression results of the following structural model:

ln(Gov-Scorei,t ) = β0 + β1 ln(Firm Sizei,t−1) + β2 Institutional Ownershipi,t−1 + β3 ln(Price Impacti,t)
+β4 ln(Pricei,t−1) + β5 ln(Firm Agei,t ) + β6 ln(CEO Tenurei,t) + εi,t ,

ln(V (s)i,t ) = β0 + β1 ln(Gov-Scorei,t ) + β2 ln(Firm Sizei,t−1) + β3 Institutional Ownershipi,t−1

+β4 ln(Price Impacti,t) + β5 ln(Pricei,t−1) + β6 NASDAQi,t + β7 ln(V (s)i,t−1) + β8 ln(V (p)i,t ) + εi,t ,

where for firm i, V(s)i,t is the pricing error in year t; Gov-Scorei,t is the governance score in year t; Firm
Sizei,t−1 is the market value of equity at the end of year t – 1; Institutional Ownershipi,t−1 is the fraction
of shares that are held by institutional investors at the end of year t – 1; Price Impacti,t is Amihud’s price
impact measure in year t; Pricei,t−1 is the share price at the end of year t – 1; NASDAQi,t is a dummy variable
for NASDAQ-listed stocks; V(p)i ,t is the standard deviation of transaction prices in year t; V(s)i,t−1 is the
pricing error in year t – 1; ln(.) is the logarithm operator; and εi,t is the error term. Firm Agei,t is the number
of years the firm first appeared in the CRSP database. CEO Tenurei,t is the number of years since the CEO
took the position. Figures in parentheses are t-statistics.

Dependent Variable ln(Gov-Scorei,t) ln(V(s)i,t)

Fitted ln(Gov-Scorei,t) −1.048∗∗∗

(−3.797)
ln(Firm Sizei,t−1) 0.015∗∗∗ 0.023

(2.965) (1.615)
Institutional Ownershipi,t−1 0.072∗∗∗ −0.150∗∗∗

(4.342) (−3.069)
ln(Price Impacti,t) 0.006 0.739∗∗∗

(0.480) (5.984)
ln(Pricei,t−1) −0.022∗∗∗ −0.306∗∗∗

(−3.410) (−15.619)
NASDAQi,t 0.220∗∗∗

(4.855)
ln(V(s)i,t−1) 0.356∗∗∗

(28.165)
ln(V(p)i ,t) 0.433∗∗∗

(30.055)
ln(Firm Agei ,t) 0.091∗∗∗

(7.272)
ln(CEO Tenurei, t) −0.016∗∗∗

(−5.754)
Estimation Method Firm/Year Fixed Effect Firm/Year Fixed Effect
# of Observations 10,183 8,319
F-value 4,043 989
Adjusted-R2 0.913 0.916

∗∗∗Significant at the 0.01 level.

To test whether corporate governance affects IEP through the information produced by financial
analysts, we employ the mediating variable method (Baron and Kenny, 1986). Prior research uses
this method to test whether variable X exerts an impact on variable Y through a mediating variable
M. The first step is to regress Y on X to determine if Y is related to X. If the coefficient (α) on X
is statistically different from zero, the second step is to regress M on X to determine whether M is
related to X. If the coefficient (β) on X in the second regression is statistically different from zero,
the final step is to regress Y on both X and M to determine whether X affects Y after controlling
for the effect of M on Y. If the coefficient on M in the third regression is statistically significant,
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then given that β is statistically significant in the second regression, M is considered a mediating
variable between X and Y. If the coefficient (γ ) on X in the third regression is insignificant, M
is considered to fully mediate the relation between X and Y. If γ is statistically significant, M is
considered to partially mediate the relation between X and Y.

We showed earlier in Tables III and IV that IEP is significantly and positively related to Gov-
Score, which is equivalent to the first step of the mediating variable method. As the second step
of the mediating variable method, we regress Forecast Accuracy on Gov-Score and the control
variables that are likely to affect forecast accuracy.10 These control variables include institutional
ownership, firm size, the number of analysts following the firm (Analyst Following), a dummy
variable for negative earnings (Loss), analyst forecast horizon (Horizon), earnings volatility (EPS
Vol), and the dispersion of analysts’ forecasts (Disp). As suggested by Byard et al. (2006), we
estimate the model with a lagged governance score and industry/year fixed effects.

The regression results (see Panel A of Table V) show that the coefficient on Gov-Score is
positive and significant at the 5% level, indicating that good corporate governance helps improve
the accuracy of analysts’ forecasts. We interpret this finding as evidence that financial analysts
can better predict corporate earnings for firms with superior governance structures because better
governance increases operational and financial transparency by raising the independence and ef-
fectiveness of the board, aligning the interest of managers with that of shareholders by facilitating
the board’s monitoring of management, and limiting management’s ability to expropriate firm
value or misreport firm performance. Consistent with our expectation, we find that forecast accu-
racy decreases with forecast horizon, earnings volatility, and the diversity of analysts’ opinions,
but increases with the number of analysts. The results for other control variables are generally
similar to those in Byard et al. (2006).

Panel B of Table V shows the results for the third step of the mediating variable method. The
results show that the coefficient on Forecast Accuracy is negative and significant at the 1% level.
Hence, Forecast Accuracy is a mediating variable between corporate governance and IEP given
that the coefficient on ln(Gov-Score) in the forecast accuracy regression model is statistically
significant. This finding is consistent with our conjecture that analyst forecast is a mechanism
through which corporate governance influences IEP. The coefficient on ln(Gov-Score) in the
pricing error regression is still negative and significant at the 1% level, indicating that Forecast
Accuracy only partially mediates the relation between IEP and corporate governance (i.e., there
are other mechanisms through which corporate governance influences IEP). The results for the
control variables are all qualitatively similar to those reported in Table III.

B. Results Using the Delay in SEC Form 8-K Filings

As discussed above, we use the delay in SEC Form 8-K filings as another mechanism through
which corporate governance affects IEP. The SEC requires companies to disclose material infor-
mation on a timely basis to increase market transparency. Companies are required to file a report
for the events specified in Section 1 through 6 and 9 of the Form 8-K within four business days.
For those events that are not specifically called for by the Form 8-K, companies may voluntarily
file a Form 8-K report under Item 8.01 (Other Events) at any time if they are considered to be
of importance to security holders.11 Item 8.01 includes various corporate events such as share
repurchases, initiation of or change in dividends, credit-rating changes, and litigations.

10 We use the control variables that are similar to those in Byard et al. (2006).
11 Under the current regulation, there are two voluntary disclosure items: Item 7.01 for Regulation Fair Disclosure (FD)
and Item 8.01 for Other Events. The categories in Form 8-K have had a major overhaul since August 23, 2004. Before
the overhaul, the voluntary disclosure was limited to Item 5 (Other Events) only, and there was no item for Regulation
FD. As a result, for the consistency in our data, we collect Item 5 before the overhaul and Item 8.01 after the overhaul,
and combine them together.
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Table V. Testing Whether Analyst Forecast Is a Channel through which
Corporate Governance Affects Pricing Efficiency

This table shows the results of the following regression models:

Forecast Accuracyi,t = β0 + β1 ln (Gov-Scorei,t) + β2 Institutional Ownershipi,t−1 + β3 ln (Firm Sizei,t−1)
+ β4 Analyst Followingi,t + β5 Lossi,t + β6 Horizoni,t + β7 EPS Voli,t + β8 Dispi,t εi,t ,

ln(V (s)i,t ) = β0 + β1 ln(Gov-Scorei,t) + β2 Forecast Accuracyi,t−1 + β3 ln(Firm Sizei,t−1)
+ β4 Institutional Ownershipi,t−1 + β5 In(Price Impacti,t) + β6 ln(Pricei,t−1) + β7 NASDAQi,t

+ β8 In(V (s)i,t−1) + β9 ln(V (p)i,t) + εi,t,

where, for firm i, Forecast Accuracyi , t is the accuracy of analysts’ forecasts in year t; Gov-Scorei,t

is the governance score in year t; Institutional Ownershipi,t−1 is the fraction of shares that are held by
institutional investors at the end of year t – 1; Firm Sizei,t−1 is the market value of equity at the end of
year t – 1; Analyst Followingi ,t is the number of analysts who made one- or two-year EPS forecasts during
a one-year period ending in the 90th day before earnings announcement; Lossi,t is a dummy variable for
negative earnings; Horizoni , t is the number of days between the most recent analyst consensus forecasts
and earnings announcement date; EPS Voli ,t is the standard deviation of annual EPS values announced by
the firm, calculated over the period from year t−1 to t−9 and scaled by the closing price at the fiscal year
end; Dispi , t is the standard deviation of analyst one- and two-year EPS forecasts, which were made during
a one-year period ending in the 90th day before earnings announcement, scaled by the closing price at the
fiscal year end; V(s)i,t is the pricing error in year t; Price Impacti,t is Amihud’s price impact measure in year
t; Pricei,t−1 is the share price at the end of year t – 1; NASDAQi,t is a dummy variable for NASDAQ-listed
stocks; V(p)i , t is the standard deviation of transaction prices in year t; V(s)i,t−1 is the pricing error in year t –
1; ln(.) is the logarithm operator; and εi,t is the error term. Figures in parentheses are t-statistics.

Panel A. Regression Result Panel B. Regression Result
for Forecast Accuracy with Forecast Accuracy

Dependent Variable Forecast Accuracyi,t Dependent Variable ln(V(s)i,t)

ln(Gov-Scorei,t−1) 0.006∗∗ ln(Gov-Scorei,t) −0.082∗∗∗

(2.309) (−3.300)
Institutional Ownershipi,t−1 −0.006∗∗ Forecast Accuracyi ,t −0.741∗∗∗

(−2.564) (−11.964)
ln(Firm Sizei,t−1) −0.001∗∗∗ ln(Firm Sizei,t−1) −0.005

(−2.590) (−0.394)
Analyst Followingi ,t (/100) 0.029∗∗∗ Institutional Ownershipi,t−1 −0.273∗∗∗

(4.006) (−7.990)
Lossi,t −0.008∗∗∗ ln(Price Impacti,t) 0.698∗∗∗

(−4.494) (16.684)
Horizoni , t −0.001∗∗∗ ln(Pricei,t−1) −0.276∗∗∗

(−11.539) (−18.352)
EPS Voli ,t −0.196∗∗∗ NASDAQi,t 0.213∗∗∗

(−13.858) (4.507)
Dispi ,t −0.389∗∗∗ ln(V(s)i,t−1) 0.320∗∗∗

(−8.662) (32.260)
ln(V(p)i ,t) 0.382∗∗∗

(31.255)
Estimation Method Industry/Year Fixed Effect Estimation Method Firm/Year Fixed Effect
# of Observations 15,765 # of Observations 13,467
F-value 95 F-value 1,387
Adjusted-R2 0.468 Adjusted-R2 0.935

∗∗∗Significant at the 0.01 level.
∗∗Significant at the 0.05 level.
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We conjecture that companies with better governance mechanisms are more likely to file Item
8.01 reports in a timely manner and thus the delay in the Form 8-K Item 8.01 reporting decreases
with the quality of corporate governance, which in turn increases IEP.12 We use Item 8.01 reports
instead of other Form 8-K reports in our tests because the latter are mandatory and thus are less
likely to be influenced by the quality of governance structure. We collect all Form 8-K filings
for Item 8.01 from the SEC’s Electronic Data Gathering, Analysis, and Retrieval (EDGAR) for
our study sample of firms. We measure the delay in each voluntary disclosure by the difference
between the date of the actual event and the date of filing and calculate the mean delay (in number
of days) for each firm in each year. The cross-sectional mean and median value of the delay is 3.7
days and 1 day, respectively, with a standard deviation of 14.8 days, indicating a high skewness
in the distribution.13

Panel A in Table VI shows the results for the second step of the mediating variable method.14

We include the control variables that might affect the timing of the Form 8-K filing, such as firm
size, institutional ownership, free cash flow, research and development (R&D) expenditure, and
net capital expenditure. The results show that the delay in the Form 8-K filing is significantly and
negatively related to ln(Gov-Score), indicating that companies with better governance mechanisms
make faster disclosures.

Panel B of Table VI shows the results for the third step of the mediating variable method.
The results show that the coefficient on ln(Delay in 8-K) is positive and significant at the 10%
level.15 Hence, the timing of 8-K filing is a mediating variable between corporate governance
and IEP given that the coefficient on ln(Gov-Score) in the Delay in 8-K regression model is
statistically significant. This finding is consistent with our conjecture that the firm’s voluntary
disclosure is a mechanism through which corporate governance influences IEP. The coefficient
on ln(Gov-Score) in the pricing error regression is still negative and significant at the 1% level,
indicating that Delay in 8-K only partially mediates the relationship between IEP and corporate
governance. The results for the control variables are all qualitatively similar to those reported in
Table III.

C. Analyst Following and IEP

Another possible channel through which the positive relation between IEP and Gov-Score can
arise is analyst following: the positive relation between IEP and Gov-Score may arise from their
respective correlations with analyst following. Financial analysts collect information from a va-
riety of sources, process the information, and then make their earnings forecasts and buy-sell
recommendations. Brennan and Subrahmanyam (1995) show that the adverse selection compo-
nent of the spread decreases with the number of analysts following the stock. Irvine (2003) shows
that the stock market liquidity improves after the initiation of analyst coverage. Easley, O’Hara,
and Paperman (1998) suggest that equity analysts attract noise traders, which may lead to less
efficient pricing. These results suggest that analyst following may affect IEP.

To the extent that analyst following is related to IEP and either analyst following improves
corporate governance structure or more analysts are attracted to firms with better governance

12 Carter and Soo (1999) show that the market response to the Form 8-K disclosure depends critically on the promptness
of the 8-K filing.
13 Our study sample of firms made, on average, 3.8 Form 8-K Item 8.01 disclosures per year. The median and the standard
deviation of the number of disclosures is 3 and 3.8, respectively.
14 We already show the results for the first step of the mediating variable method in Tables III and IV.
15 To test whether IEP depends on the number of voluntary disclosures, we also include the number of Form 8-K Item
8.01 filings in the regression. The results show that IEP is not significantly related to the number of filings.
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Table VI. Testing Whether Corporate Voluntary Disclosure Is a Channel through
which Corporate Governance Affects Pricing Efficiency

This table shows the results of the following regression models:

ln(Delay in 8-Ki,t) = β0 + β1 ln(Gov-Scorei,t) + β2 ln(Firm Sizei,t−1) + β3 Institutional Ownershipi,t−1

+ β4 Free Cash Flowi,t + β5 ln(R & D Expenditurei,t−1) + β6 ln(Net Capital Expenditurei,t−1) + εi,t ,

ln(V (s)i,t) = β0 + β1 ln(Gov-Scorei,t) + β2 ln(Delay in 8-Ki,t) + β3 ln(Firm Sizei,t−1)
+ β4 Institutional Ownershipi,t−1 + β5 ln(Price Impacti,t) β6 ln(Pricei,t−1) + β7 NASDAQi,t

+ β8 ln(V (s)i,t−1) + β9 ln(V (p)i,t ) + εi,t ,

where, for firm i, Delay in 8-Ki,t is the mean difference (in number of days) between the date of
the actual event and the date of filing in year t; Gov-Scorei,t is the governance score in year t; Firm Sizei,t−1

is the market value of equity at the end of year t – 1; Institutional Ownershipi,t−1 is the fraction of shares
that are held by institutional investors at the end of year t – 1; Free Cash Flowi,t is the difference between
cash flow from operating activities and capital expenditure in year t, scaled by the size of total assets; R & D
Expenditurei, t−1 is the value of R & D expenditures scaled by the size of sales; Net Capital Expenditurei, t−1

is capital expenditure minus sale of property, scaled by the size of total property, plant, and equipment;
V(s)i,t is the pricing error in year t; Price Impacti,t is Amihud’s price impact measure in year t; Pricei,t−1 is
the share price at the end of year t – 1; NASDAQi,t is a dummy variable for NASDAQ-listed stocks; V(p)i ,t

is the standard deviation of transaction prices in year t; V(s)i,t−1 is the pricing error in year t – 1; ln(.) is the
logarithm operator; and εi,t is the error term. Figures in parenthesis are t-statistics.

Panel A. Regression Result Panel B. Regression Result
for Delay in Form 8-K with Delay in Form 8-K

Dependent Variable ln(Delay in 8-Ki,t) Dependent Variable ln(V(s)i,t)

ln(Gov-Scorei,t) −0.183∗∗ ln(Gov-Scorei,t) −0.082∗∗∗

(−2.266) (−2.577)
ln(Firm Sizei,t−1) −0.039∗∗ ln(Delay in 8-Ki,t) 0.008∗

(−2.090) (1.788)
Institutional Ownershipi,t−1 0.060 ln(Firm Sizei,t−1) 0.024

(0.663) (1.644)
Free Cash Flowi,t−1 0.153∗ Institutional Ownershipi,t−1 −0.215∗∗∗

(1.691) (−5.181)
ln(R&D Expenditurei, t−1) 0.037 ln(Price Impacti,t) 0.920∗∗∗

(0.766) (24.300)
ln(Net Capital 0.075 ln(Pricei,t−1) −0.344∗∗∗

Expenditurei, t−1) (1.436) (−18.711)
NASDAQi,t 0.151∗∗∗

(2.647)
ln(V(s)i,t−1) 0.289∗∗∗

(23.352)
ln(V(p)i ,t) 0.401∗∗∗

(26.840)
Estimation Method Firm/Year Fixed Effect Estimation Method Firm/Year Fixed Effect
# of Observations 12,351 # of Observations 10,263
F-value 8 F-value 820
Adjusted-R2 0.137 Adjusted-R2 0.943

∗∗∗Significant at the 0.01 level.
∗∗Significant at the 0.05 level.
∗Significant at the 0.10 level.
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Table VII. Analyst Following and IEP

This table shows the results of the following regression models:

ln(Analyst Followingi,t) = β0 + β1 ln(Gov-Scorei,t) + β2 ln(Firm Sizei,t−1) + β3 Institutional Ownershipi,t−1

+ β4 ln(Book-to-Marketi,t) + β5 ln(Cash Flow/Pricei,t) + β6 ln(Sales Growthi,t−1 ∼ t−3)
+ β7 ln(Firm Agei,t) + εi,t ,

ln(V (s)i,t) = β0 + β1 ln(Gov-Scorei,t) + β2 ln(Analyst Followingi,t) + β3 ln(Firm Sizei,t−1)
+ β4 Institutional Ownershipi,t−1 + β5 ln(Price Impacti,t) + β6 ln(Pricei,t−1) + β7 NASDAQi,t

+ β8 ln(V (s)i,t−1) + β9 ln(V (p)i,t) + εi,t ,

where, for firm i, Analyst Followingi ,t is the number of analysts who made one- or two-year EPS
forecasts during a one-year period ending on the 90th day before earnings announcement; Gov-Scorei,t

is the governance score in year t; Firm Sizei,t−1 is the market value of equity at the end of year t – 1;
Institutional Ownershipi,t−1 is the fraction of shares that are held by institutional investors at the end of
year t – 1; Book-to-Marketi,t is the ratio of the book value of equity to the market value of equity in year
t; Cash Flow/Pricei,t is the ratio of cash flow to price; Sales Growthi,t−1 � t–3 is the growth rate of sales in
the last three years; Firm Agei ,t is the number of years the firm first appeared in the CRSP database; V(s)i,t

is the pricing error in year t, Price Impacti,t is Amihud’s price impact measure in year t; Pricei,t−1 is the
share price at the end of year t – 1; NASDAQi,t is a dummy variable for NASDAQ-listed stocks; V(p)i , t is
the standard deviation of transaction prices in year t; V(s)i,t−1 is the pricing error in year t – 1; ln(.) is the
logarithm operator; and εi,t is the error term. Figures in parentheses are t-statistics.

Panel A. Regression Result Panel B. Regression Result
for Analyst Following with Analyst Following

Dependent Variable ln(Analyst Followingi,t) Dependent Variable ln(V(s)i,t)

ln(Gov-Scorei,t) 0.111∗∗∗ ln(Gov-Scorei,t) −0.063∗∗∗

(3.902) (−2.657)
ln(Firm Sizei,t) 0.188∗∗∗ ln(Analyst Followingi ,t−1) 0.015∗

(24.133) (1.802)
Institutional Ownershipi,t 0.794∗∗∗ ln(Firm Sizei,t−1) −0.007

(19.235) (−0.639)
ln(Book-to-Marketi,t) −0.100∗∗∗ Institutional Ownershipi,t−1 −0.275∗∗∗

(−12.482) (−8.609)
ln(Cash Flow/Pricei,t) 0.111∗∗∗ ln(Price Impacti,t) 0.501∗∗∗

(4.797) (19.338)
ln(Sales Growthi,t−1 � t–3) 0.074∗∗∗ ln(Pricei,t−1) −0.332∗∗∗

(5.976) (−24.673)
ln(Firm Agei , t) −0.043 NASDAQi,t 0.153∗∗∗

(−1.622) (3.891)
ln(V(s)i,t−1) 0.293∗∗∗

(31.067)
ln(V(p)i , t) 0.395∗∗∗

(34.090)
Estimation Method Firm/Year Fixed Effect Estimation Method Firm/Year Fixed Effect
# of Observations 17,012 # of Observations 16,372
F-value 166 F-value 1,611
Adjusted-R2 0.856 Adjusted-R2 0.937

∗∗∗Significant at the 0.01 level.
∗Significant at the 0.10 level.
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structure, the positive relation between IEP and Gov-Score could be spurious. Indeed, when we
regress the number of analysts following the firm on Gov-Score and other possible determinants
of analyst following (e.g., firm size, institutional ownership, book-to-market ratio, cash flow-
to-price ratio, sales growth rate, and firm age), we find that analyst following is positively and
significantly related to Gov-Score (see Panel A in Table VII).16

To test whether the positive relationship between IEP and Gov-Score is driven by the analyst-
following effect, we regress IEP on Gov-Score, the number of analysts, and the control variables
that we used in regression model (4). We use the lagged value of the number of analysts in
the regression to test the causality running from analyst following to IEP. The results show that
the estimated coefficient on Gov-Score is negative and significant even after we control for
the possible effect of analyst following (see Panel B in Table VII). Hence, the positive relation
between IEP and Gov-Score is unlikely to be driven by their respective correlations with analyst
following. Our regression results indicate that pricing errors (IEP) are positively (negatively)
related to analyst following at the 10% significance level. Although analyst following helps
increase information production and dissemination, it also attracts more noise traders who may
elevate pricing errors.

IV. Conclusion

This study analyzes the effect of corporate governance on IEP. We conjecture that firms
with better governance structures are more likely to make timely disclosures of value-relevant
information, resulting in higher IEP. Consistent with this conjecture, we find that IEP increases
with the quality of corporate governance. Our robustness test results indicate that the positive
relation between IEP and governance quality cannot be attributed to their respective correlations
with other variables or reverse causality. We also show that analyst forecasts and corporate
voluntary disclosures are channels through which corporate governance affects IEP.

Prior research suggests that firms with poor governance structures have lower market values
because poorly protected shareholder rights result in smaller cash flows to shareholders. Our
finding of a positive relation between IEP and corporate governance quality sheds further light on
why firms with poor governance structure have lower market values: poor corporate governance
leads to the lower informational efficiency of share price, which reduces managerial incentives to
perform better. Better corporate governance may increase shareholder wealth by improving the
ability of shareholders to discern the quality of management and the true value of the firm and
also by strengthening the disciplinary threat of removing management through higher IEP.

Appendix

Governance Standards for Board Effectiveness by the Institutional Shareholder
Services

This appendix shows the governance categories and standards provided by Institutional Share-
holder Services (ISS) Inc. We provide the details from the Corporate Governance: Best Practices
User Guide and Glossary (ISS, 2008).

16 Prior research shows that larger firms and firms with higher institutional ownerships are followed by more analysts. We
include Book-to-Market, Cash Flow/Price, and Sales Growth to control for analysts’ incentive to follow firms with higher
growth and/or profitability. We include Firm Age to control for analysts’ incentives to follow younger firms because of
demand for information may be greater for such firms.
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Board
1 At least a majority of the directors on the board should be independent.
2 Nominating committee of the board should be composed solely of independent directors.
3 Compensation committee of the board should be composed solely of independent

directors.
4 The functions of a governance committee should be handled by a committee of the board.
5 Directors should be accountable to shareholders on an annual basis.
6 A board of between 9 and 12 board members is considered ideal.
7 Shareholders should have the right to vote on changes to expand or contract the size of the

board.
8 Shareholders should have the right to cumulate their votes for directors.
9 In addition to serving on his own company’s board, the CEO should not serve on more

than two other boards of public companies.
10 Outside directorships should be limited to service on the boards of four or fewer public

companies.
11 Former CEOs should not serve on the board of directors.
12 The positions of chairman and CEO should be separated.
13 Board guidelines should be published on the company Web site on an annual basis.
14 Management should take action on all shareholder proposals supported by a majority vote

within 12 months of the shareholders’ meeting.
15 Directors should attend at least 75% of board meetings.
16 Shareholders should be given an opportunity to vote on all directors selected to fill

vacancies.
17 CEOs should not be the subject of transactions that create conflicts of interest as disclosed

in the proxy statement.
18 Officers and directors should not be the subject of transactions that create conflicts of

interest as disclosed in the proxy statement.
19 Company employs a majority vote standard with plurality for contested elections and a

director resignation policy.
20 ISS has not recommended a withhold vote from any directors.
Audit
1 Audit committee of the board should be composed solely of independent directors.
2 Consulting fees (audit-related and other) should be less than audit fees.
3 Shareholders should be permitted to ratify management’s selection of auditors each year.
4 The entire Audit Committee should be comprised of financial experts.
5 The company should not have restated financials during any period during the past two

years.
6 The company has not restated financials due to options.
Progressive Practices
1 Board performance should be reviewed regularly.
2 The company should conduct performance reviews of individual directors.
3 A policy specifying that directors should meet without the CEO should be disclosed.
4 A board-approved CEO succession plan should be in place and evaluated by the directors

periodically.
5 A policy authorizing the board to hire its own advisors should be disclosed.
6 A policy requiring directors to resign upon a change in job status should be disclosed.
Director Education
1 All board members should participate in ISS-endorsed director education programs.
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