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Corporate Governance and Liquidity 
 

Abstract 
 
We investigate the empirical relation between corporate governance and stock market liquidity.  We find 
that firms with better corporate governance have narrower spreads, higher market quality index, smaller 
price impact of trades, and lower probability of information-based trading.  In addition, we show that 
changes in our liquidity measures are significantly related to changes in the governance index over time. 
These results suggest that firms may alleviate information-based trading and improve stock market 
liquidity by adopting corporate governance standards that mitigate informational asymmetries and deter 
insider trading.  Our results are remarkably robust to alternative model specifications, across exchanges, 
and different measures of liquidity.    
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I. Introduction 

 Corporate governance aims to protect shareholder rights, enhance disclosure and transparency, 

and facilitate effective functioning of the board.  La Porta et al. (2000) define corporate governance as “a 

set of mechanisms through which outside investors protect themselves against expropriation by the 

insiders.”  Prior research examines how internal corporate governance (e.g., board structure, managerial 

compensation, and charter provisions) and external corporate governance (e.g., legal/regulatory 

environments and markets for corporate control) affect firm value, cost of capital, and stock returns.1  In 

this paper, we analyze the relation between corporate governance and stock market liquidity. 

Several recent studies examine the relation between external corporate governance and liquidity 

utilizing cross country differences in legal and regulatory environments. For example, Bacidore and 

Sofianos (2002) show that, among New York Stock Exchange (NYSE)-listed companies, those based in 

the U.S. exhibit higher stock market liquidity than those based outside the U.S.  Brockman and Chung 

(2003) show that, among companies listed on the Stock Exchange of Hong Kong, those based in Hong 

Kong have narrower spreads and greater depths than those based in mainland China.  They interpret this 

finding as evidence that poor investor protection results in poor liquidity.  Similarly, Chung (2006) shows 

that American Depository Receipts (ADRs) of companies operating in countries with stronger investor 

protection mechanisms exhibit narrower spreads.  Eleswarapu and Venkataraman (2006) show that 

companies in countries with better judicial efficiency, higher accounting standards, and higher political 

stability exhibit higher stock market liquidity. 

In contrast to the above studies that focus on differences in liquidity due to legal and regulatory 

environments, our study focuses on differences in liquidity due to internal corporate governance.  The 

proposition that internal corporate governance is related to stock market liquidity is not original to our 

study.  Coffee (1991), for example, argues that large investors have increasingly supported measures that 

improve internal corporate governance because such measures also improve stock market liquidity (which 

                                                 
1 See Shleifer and Vishny (1997), La Porta et al. (2000), Mitton (2002), Gompers, Ishii, and Metrick (2003), 
Bebchuk and Cohen (2005), Bebchuk, Cohen, and Ferrell (2005), Chi (2005), Ashbaugh, Collins and LaFond (2006), 
and Masulis, Wang, and Xie (2006). See Gillan (2006) for a recent survey of corporate governance literature.   
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makes their exit less costly). Bhide (1993) holds that high stock market liquidity discourages internal 

monitoring (by active stockholders) and the benefits of market liquidity must be weighed against the cost 

of impaired shareholder activism.  In contrast, Faure-Grimaud and Gromb (2004) show that information 

generated by liquid markets increases the large shareholder’s incentive to undertake value-enhancing 

activities, such as monitoring.  Using an alternative definition of liquidity (i.e., the ability to trade 

anonymously) several authors also show that liquidity increases the incentive to monitor by lowering the 

cost of acquiring large positions [see Kahn and Winton (1998), Maug (2002), and Noe (2002)]. To our 

knowledge, however, the empirical relation between internal corporate governance and stock market 

liquidity has not yet been established.2 

We conjecture that corporate governance affects stock market liquidity because poor governance 

implies poor financial and operational transparency,3 which increases information asymmetries between 

insiders (e.g., mangers and large shareholders) and outside investors (e.g., outside owners and liquidity 

providers), as well as among outside investors.  Poor transparency insulates management and impedes the 

ability of traders to discern the extent to which management can expropriate firm value through shirking, 

empire building, risk aversion, and perquisites [see Gompers, Ishii, and Metrick (2003) and Bebchuk, 

Cohen, and Ferrell (2005)]. Diamond (1985) shows that such information asymmetries between 

management and traders increase the latter’s incentive to acquire private information, leading to greater 

heterogeneity among trader beliefs and larger speculative positions among informed traders.  Liquidity 

providers may therefore post wider spreads and smaller depths for stocks of poorly governed companies 

because they face greater adverse selection problems in these stocks (Glosten and Milgrom, 1985). For 

the same reason, the price impact of trades (Kyle, 1985) may tend to be greater for stocks of companies 

with poor governance structure. 

                                                 
2 Attig et al. (2006) show that poor information disclosure by self-serving owners reduces stock market liquidity 
using a sample of Canadian stocks.  They do not examine the relation between corporate governance and liquidity. 
3 Transparency, as described by the OECD Principles of Corporate Governance, involves the timely disclosure of 
adequate information concerning a company’s financial performance, as well as commercial objectives, ownership 
structures, remuneration, related party transactions, governance structures, and internal controls. 
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Corporate governance may influence liquidity also because it is easier for insiders, including 

managers and large shareholders, to exploit private information through information-based trading when 

investor interests are poorly protected. Identifying such trading is difficult because corporate insiders 

rarely trade directly on their information, and also because large shareholders may not conduct discrete 

trading that are readily identified with inside information.  Instead, insiders may give their information to 

confederates who trade on their behalf, or they may alter positions over long periods of time [see 

Giannetti and Simonov (2006) and Harris (2003)]. Consequently, liquidity providers are likely to 

maintain wider spreads and smaller depths for stocks of companies with poor investor protection (i.e., 

poor governance) in anticipation of greater losses to informed traders. 

Theory therefore suggests that poor corporate governance may impair stock market liquidity to 

the extent that poor governance is associated with low transparency and poor investor protection.  In this 

broad context, we examine the effect of corporate governance on liquidity using an index of governance 

attributes that are likely to affect financial/operational transparency and investor protection. 4  Our 

governance index, which is based on data compiled by Institutional Shareholder Services (ISS), consists 

of 24 such governance attributes.  Our measures of liquidity include quoted spreads, effective spreads, 

and an index of market quality for a large sample of NYSE/AMEX and NASDAQ stocks.  To examine 

the relation between corporate governance and information asymmetries more directly, we also estimate 

two measures of information-based trading, the price impact of trades and the probability of information-

based trading as derived by Easley, Kiefer, O’Hara, and Paperman (1996). 

Our results show that stocks of companies with better governance structure exhibit narrower 

quoted and effective spreads, higher market quality index, smaller price impact of trades, and lower 
                                                 
4 In recent years many U.S. companies have adopted new standards to improve corporate governance.  Some of 
these standards were mandated by new listing requirements (e.g., by the NYSE, AMEX, and NASDAQ), some were 
required by additional regulatory structure (e.g., by the SEC and the Sarbanes-Oxley Act), and others were neither 
mandated nor required.  For example, our governance index for D.R. Horton, Inc. (DHI) increased sharply between 
2002 and 2003 when it adopted several new governance standards, such as allowing shareholders to call special 
meetings and requiring only a majority shareholder vote (rather than supermajority) to approve mergers.  
Incidentally, DHI also experienced a dramatic improvement in liquidity over the same period, with a 50% increase 
in the market quality index (defined by the ratio of quoted depth to quoted spread).  Whether such a relation between 
corporate governance and liquidity is systematic, of course, requires a more formal empirical analysis that, in part, 
controls for other relevant factors. 
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probability of information-based trading. The estimated improvement in liquidity is economically 

significant, with an increase in our governance index from the 25th to 75th percentile decreasing quoted 

spreads on NASDAQ by about 4.7%.  Our results are robust to different estimation methods (including 

fixed effects and error component model regressions), across markets, and alternative measures of 

liquidity.  In addition, we find that changes in our liquidity measures are significantly related to changes 

in governance scores over time.  These results suggest that firms may alleviate information-based trading 

and improve stock market liquidity by adopting corporate governance standards that mitigate information 

asymmetries and deter informed trading. 

 The paper is organized as follows. Section II presents the detailed description of the measures of 

corporate governance and stock market liquidity and their descriptive statistics.  Sections III presents our 

empirical findings.  Section IV concludes the paper.  

 

II. Variable Measurement, Data Sources, and Descriptive Statistics 

 In this section we discuss our variable measurement procedures, data sources, and descriptive 

statistics of the key variables used in the study. 

 
A. Corporate Governance Metrics 
 

An index of corporate governance that is relevant for stock market liquidity requires data on 

governance standards that would, in theory, improve financial/operational transparency and investor 

protection.  Existing metrics of corporate governance are not completely adequate in this regard.  For 

example, a well-known index of corporate governance developed by Gompers, Ishii, and Metrick (2003) 

(GIM) is designed primarily to capture anti-takeover provisions in a firm’s charter, bylaws, and state law. 

Because our application is based on a broader interpretation of corporate governance, we develop 

our own index using the data provided by Institutional Shareholder Service (ISS).  The ISS data are very 

broad, consisting of 51 governance standards in eight categories. From the ISS data, we select 24 

governance standards in six categories that are most closely related to financial/operational transparency 
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and investor protection. We determine whether a particular governance standard is met using the 

minimum standard provided in ISS Corporate Governance: Best Practices User Guide and Glossary 

(2003). We then create an index (Gov-Index) for each firm by awarding one point for each governance 

standard that is met.  This method is similar to the coding method used in Brown and Caylor (2006) for 

their index. 

Appendix A shows the 24 governance standards and their six categories.  We use a governance 

standard related to the independence of the audit committee (Audit #1) to capture the extent to which 

governance may improve financial and operational transparency as well as protect shareholder interests. 

The audit committee reviews the adequacy and effectiveness of internal auditing, accounting, and 

financial controls of the company. The committee also reviews the audit performed by the company's 

independent auditors and makes recommendations concerning the appointment of the independent auditor. 

We conjecture that a firm’s financial and operational transparency would be higher if the audit committee 

were composed solely of independent directors.  The independent audit committee is also likely to protect 

shareholder interests better.  For the same reason, we use nine governance standards that are related to the 

independence and effective functioning of the board, including key committees such as the nominating 

and compensation committees (Board #1-4, 6, 8-11). 

Stock compensation and stock ownership serve to align the interests of directors and executives 

with those of shareholders. The board's legal charge of fulfilling its fiduciary obligations is put to the 

ultimate test through the task of setting its own compensation.  Director compensation packages should be 

designed to provide value to directors for value received. Given that many directors are high-level 

executives whose personal income levels are generally high, cash compensation may hold little appeal. 

Stock-based incentives better reinforce the directors' role of protecting and enhancing shareholder value. 

Likewise, directors and executives who own company stock are more likely to act on behalf of 

shareholders because their own interests are aligned with those of shareholders. 5  Based on these 

                                                 
5 According to compensation consultant Graef Crystal, a five-point increase in the aggregate stock ownership 
percentage among directors is associated with a 1.5 percentage point increase in annual shareholder returns. 
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considerations, we use four governance standards that are related to executive and director compensation 

and ownership (Compensation #1 and Ownership #1, 2, 3). 

Finally, attributes of corporate governance may also improve operational transparency and protect 

shareholder interests to the extent that they mitigate the entrenchment of incumbent management.  We 

therefore include nine governance standards (Board #5, 7 and Charter #1-7) that are related to provisions 

in the firm’s charter and bylaws that, if not implemented, serve to delay or impede takeovers.  These nine 

standards mirror eleven standards in the GIM index, including two that may be most relevant in this 

regard (annually elected boards and a poison pill) and four of the top five, as identified by Bebchuk and 

Cohen, and Ferrell (2005). 

Appendix A shows the cross reference of our governance standards to the GIM standards.  Eleven 

of GIM’s 24 governance standards are captured in our Gov-Index, with seven of these clustered in the ISS 

category charter/bylaws.  Gov-Index also includes all the standards in GIM’s category Delay; four of six 

standards in GIM’s category Voting; and one standard that proxies for GIM’s category State. 

There are two additional reasons why we use data from ISS, rather than the GIM index, in our 

study.  First, the ISS data are available for a much larger number of firms in recent years, for which we 

have liquidity data (the ISS data are available for more than 2,400 firms at the beginning of our study 

period in 2001 and over 5,000 firms at the end of our study period in 2004).  Second, the ISS data are 

available annually, rather than biannually.  

 
 
B. Liquidity Measures: Spreads, Price Impact, and the Probability of Information-Based Trading 
 

We obtain data for liquidity variables from the Trade and Quote database (TAQ) provided by the 

NYSE.  Each quote observation in the data file includes ticker symbol, the quote date, time-stamp, bid 

price, ask price, bid depth, ask depth, and exchange code.  The National Best Bid and Offer (NBBO) 

quotes are not included in the TAQ database.  Hence, we first generate NBBO quotes using the program 

provided by Wharton Research Data Services (WRDS).  We then apply the following data filters to trades 

and NBBO quotes, which are standard in the microstructure literature (see, e.g., Huang and Stoll, 1996), 
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to clean the data of errors and outliers: (1) delete quotes if either the bid or ask price is negative; (2) delete 

quotes if either the bid or ask size is negative; (3) delete quotes if the bid-ask spread is greater than $4 or 

negative; (4) delete trades and quotes if they are out of time sequence or involve an error; (5) delete 

before-the-open and after-the-close trades and quotes; (6) delete trades if the price or volume is negative; 

and (7) delete trades and quotes if they changed by more than 10% compared to the last transaction price 

and quote.  We delete unlisted stocks, stocks with average annual share prices less than $5, and stocks not 

included in the NYSE’s TAQ, the Center for Research in Security Prices (CRSP), Standard & Poor's 

COMPUSTAT, or the ISS databases. 

We calculate the quoted percentage spread of stock (firm) i at time τ as 
 
             
 (1)                                           Quoted Spreadi,τ = (Ask i,τ – Bidi,τ)/Mi,τ;            
 
 
where Aski,τ is the ask price for stock i at time τ, Bidi,τ is the bid price for stock i at time τ, and Mi,τ is the 

mean of Aski,τ and Bidi,τ. For each stock, we then calculate the time-weighted average quoted spread 

during each year from 2001 through 2004.  The quoted spread is the implicit trading cost for market 

orders when a trade occurs at the quoted price with no price improvement. 

To measure the cost of trading when it occurs at prices inside the posted bid and ask quotes, we also 

calculate the effective percentage spread of stock i at time τ as 

(2)                                                  Effective Spreadi,τ = 2Di,τ (Pi,τ – Mi,τ)/Mi,τ;                     

 

where Pi,τ is the transaction price for stock i at time τ, Mi,τ is the midpoint of the most recently posted bid 

and ask quotes for stock i, and Di,τ is a binary variable which equals one for customer buy orders and 

negative one for customer sell orders.  We estimate Di,τ using the algorithm in Ellis, Michaely, and O’Hara 

(2000). [See Bessembinder (2003) for detailed comparative analyses of different classification methods.] 

For each stock, we then calculate the trade-weighted average effective spread during each year.  
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To the extent that corporate governance can affect both the spread and depth simultaneously, a 

more comprehensive analysis of the effect of corporate governance on stock market liquidity requires an 

empirical measure that captures both dimensions of liquidity.  One such measure is the market quality 

index originally suggested by Bollen and Whaley (1998), which is defined as the ratio of the quoted depth 

to quoted spread.6 

(3)                                  
τi,

τi,

SpreadQuoted
Depthd(1/2)Quote

IndexQualityMarket τi, =                                          

For each stock, we calculate the time-weighted average market quality index during each year.  Note that 

the market quality index cannot be meaningfully calculated from TAQ data for NASDAQ firms because 

TAQ reports only the size of the first inside dealer quote for NASDAQ firms.  We therefore report the 

market quality index for NYSE/AMEX firms only. 

As noted earlier, another frequently used measure of stock market liquidity is the extent to which 

an asset can be bought or sold without affecting its price.  We measure the price impact of trades by  

(4)                                                Price Impacti,τ = 100 Di,τ[(Mi,τ+5 – Mi,τ) / Mi,τ],                          

 

where Mi,τ and Mi,τ+5 are quote midpoints at time τ and τ + 5 minutes, respectively. The mean value of 

price impact during each year is calculated by weighting each trade equally.  The price of impact of trades 

measures the extent to which a trade alters the share price.  If a trade does not carry new information on 

the value of the share, its price impact should be zero on average.  In contrast, if the trade is information 

motivated, it would move the price to the direction of the trade−buyer-initiated trades raise the price (i.e., 

quote midpoint) and seller-initiated trades lower the price. 

To estimate the probability of information-based trading (PIN), we use the sequential trade model 

of Easley, Kiefer, O’Hara, and Paperman (EKOP) (1996), applied to each firm over each year. In the 

EKOP model, market makers observe trades, update their beliefs, and establish quotes. This process of 

trading, and learning from trading, results in prices converging to full information values. The EKOP 
                                                 
6 This measure assumes a linear liquidity supply schedule (i.e., a linear tradeoff between the spread and depth), 
which may not correctly capture actual preferences of liquidity providers. 



 

 9 
 

model provides a structure necessary to infer information based trading from observable variables such as 

the number of buys and sells.  

The EKOP model of the trade process for firm i over trading day j is represented by the following 

likelihood function: 

(5)                              

;
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where Bi,j is the number of buyer-initiated trades for the day, Si,j is the number of seller-initiated trades for 

the day, αi is the probability that an information event has occurred, δi is the probability of a low signal 

given an event has occurred, µi is the probability that a trade comes from an informed trader given an 

event has occurred,7 iε  is the probability that the uninformed traders will actually trade, Ti,j is total 

trading time for the day, and θi = (αi, δi, εi, µi) represents the vector of parameters to be estimated.  

We estimate these parameters θi for firm i for each year by maximizing the joint likelihood over 

the J observed trading days in a calendar year: 

(6)                                     ∏
=

=
J

1j
iji,ji,iiii ).θ|S,(BL)θ|(ML                                                     

 
We then estimate the probability of information-based trading (PIN) for firm i for each year as 

(7)                          
iii

ii
i ε̂2µ̂α̂

µ̂α̂PIN
+

= .                                                                

 
C. Control Variables  

 Although our main research question is whether corporate governance affects liquidity, we 

include a number of control variables in our empirical analyses.  They are share price, return volatility, 

                                                 
7 The EKOP model assumes that buy and sell orders from uninformed traders are equally likely. 
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trading volume, firm size, company age, analyst following, institutional ownership, research and 

development (R&D) expenditure, and asset tangibility.  We provide further details on these variables later 

in the paper. 

We measure return volatility by the standard deviation of daily closing quote-midpoint returns, 

trading volume by the mean daily dollar trading volume, firm size by the book value of total assets, 

analyst following by the number of analysts following the company, institutional ownership by the 

percentage of shares held by institutions, and R&D expenditure by the ratio of R&D expenditure to sales.  

We obtain data on analyst following from the Institutional Brokers' Estimate System (I/B/E/S) database, 

institutional ownership from the CDA/Spectrum Institutional (13f) Holdings database, and all other data 

(i.e., company age, R&D expenditures, sales, and total assets) from the COMPUSTAT or CRSP 

databases. Following Berger et al. (1996) and Almeida and Campello (2007), we measure asset tangibility 

by [(0.715 * Receivables + 0.547 * Inventory + 0.535 * Capital) + Cash]/Assets, where Receivables is 

COMPUSTAT item #2, Inventory is item #3, Capital is item #8, Cash is the value of cash holdings (item 

#1), and Assets is the book value of total assets (#6). 

 

D. Descriptive Statistics and Correlation Matrix 

Given the differences in both market structure and governance standards for listing, we report our 

results separately for NYSE/AMEX and NASDAQ firms.  Table 1 shows descriptive statistics on Gov-

Index, liquidity measures, and other stock attributes for our study sample of firms. 8   For the 

NYSE/AMEX firms in our sample, the minimum and maximum values of Gov-Index are 3 and 20.  The 

mean (median) value of Gov-Index is 11.49 (12), indicating that, on average, our sample firms meet about 

half of the governance standards.  The summary statistics on the governance standards for NASDAQ 

firms are qualitatively similar, although somewhat smaller in magnitude.    

                                                 
8 For these descriptive statistics, we assume that a firm has no analyst following if its analyst following information 
is not included in the I/B/E/S database and zero R&D expenditure if its R&D expenditure is not reported in the 
COMPUSTAT database.  See Section III.A for further details on our coding of these variables. 
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 The descriptive statistics show that NYSE/AMEX firms in our sample tend to be larger in total 

assets, have greater trading volume, and exhibit lower return volatility than NASDAQ firms.  

NYSE/AMEX firms tend to be more liquid with lower effective spreads and exhibit smaller price impact 

than NASDAQ firms.  In addition, NYSE/AMEX firms are older, followed by more analysts, and exhibit 

higher institutional ownership.  For example, the mean number of analysts (6.92) for the NYSE/AMEX 

sample is significantly greater than the corresponding figure (4.57) for the NASDAQ sample.  Similarly, 

the mean percentage (60.33%) of shares held by institutional investors for our NYSE/AMEX sample is 

significantly higher than the corresponding figure (46.58%) for the NASDAQ sample.  Note that R&D 

expenditure ratios of some NASDAQ firms are very high (the maximum value is 71.4473), indicating that 

these firms’ R&D spending is much larger than their sales in relative terms. 

Table 2 reports the correlation matrix of the variables. As expected, Gov-Index is significantly 

related to our stock market liquidity measures (i.e., quoted and effective spreads, market quality index, 

price impact, and PIN).  Not surprisingly, analyst following is positively correlated with firm size, trading 

volume, and institutional ownership.  The results also show that larger firms tend to have higher 

governance indices, higher share prices, lower return volatility, and better stock market liquidity (i.e., 

narrower spreads, greater market quality index, smaller price impact, and smaller PIN values). 

 

III. Regression Results 

 In this section, we examine how our liquidity measures are related to corporate governance after 

controlling for other possible determinants of stock market liquidity.  

 

A. Corporate Governance, Spreads, and Market Quality Index 

To examine the relation between liquidity and corporate governance, we first regress both the 

quoted and effective spreads on Gov-Index and a number of control variables using the pooled cross-

sectional and time-series data.  Prior studies show that a significant portion of cross-sectional and time-

series variation in spreads can be explained by select stock attributes such as dollar trading volume, share 
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price, and return volatility.9 To isolate the effect of corporate governance on spreads, we include 1/price, 

return volatility, and trading volume (in log) in the regression model as control variables. We use the 

reciprocal of share price (instead of share price) because such specification captures more accurately the 

effect of the tick-size induced binding constraint on spreads when spreads are measured in relative terms 

[see Harris (1994, p. 160)].10 

We note that Gov-Index and our measures of market liquidity could be spuriously correlated 

because they are related to a common set of variables.  Including the variables that are related to both 

Gov-Index and market liquidity in the regression model reduces the possibility that any estimated relation 

between Gov-Index and our measures of market liquidity is spurious.  For example, firms that are widely 

followed by analysts and/or held by institutional investors may be pressured to adopt better corporate 

governance and, at the same time, exhibit lower spreads due to greater trading activity.  Similarly, larger 

firms may simultaneously exhibit better governance structure because of higher investor interest and 

lower spreads because of smaller adverse selection risks (e.g., more information is available on larger 

firms).11 To examine whether corporate governance has an independent, direct impact on liquidity, we 

therefore include analyst following (i.e., the number of analysts following the company), institutional 

ownership (i.e., the percentage of shares held by institutions), and firm size (i.e., the book value of total 

assets) in the regression model.   

For the same reason, we also include company age, asset tangibility, and R&D expenditure ratio 

as additional control variables. Note also that asset tangibility could reduce asymmetric information 

problems because tangible assets’ payoffs are easier to observe. In contrast, high R&D intensity may 

increase asymmetric information problems because payoffs from R&D are difficult to predict.  Finally, 

we include a dummy variable for firms included in the S&P 500 index as well as dummy variables for 

one-digit SIC industry codes to control for any index membership and industry effects.  Based on these 

                                                 
9 See, e.g., McInish and Wood (1992), Chung, Van Ness, and Van Ness (1999), and Stoll (2000). 
10 We obtain qualitatively similar results when we use log(price) instead of 1/price.  The results are available from 
the authors upon request.  
11 Harris (1994) uses firm size as a proxy for the degree of public information available about the stock. 
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considerations, we estimate the following regression model for our study sample of NYSE/AMEX firms, 

NASDAQ firms, and the combined sample of NYSE/AMEX and NASDAQ firms, respectively: 

 

                    Quoted Spreadi,t or Effective Spreadi,t = β0 + β1 Log(Gov-Indexi,t) + β2 (1/Pricei,t)  

                     + β3 Return Volatilityi,t  + β4 Log(Trading Volumei,t) + β5 Log(Assetsi,t) + β6 Agei,t  

(8)                + β7 Number of Analystsi,t + β8 Institutional Ownershipi,t + β9 Asset Tangibilityi,t  

                                             + β10 R&Di,t Expenditure + β11 S&P 500 Dummy  

                                    + Dummy Variables for One-Digit SIC Industry Code + εi,t;     

 

where Quoted Spreadi,t is the time-weighted mean quoted percentage spread of stock i in year t, Effective 

Spreadi,t is the trade-weighted mean effective percentage spread, Gov-Indexi,t is the governance index, 

Pricei,t is the mean stock price, Return Volatilityi,t is the standard deviation of daily closing quote-

midpoint returns, Trading Volumei,t is the mean daily dollar trading volume, Assetsi,t is the book value of 

total assets, Agei,t is the company age, Number of Analystsi,t is the number of analysts following firm i in 

year t, Institutional Ownershipi,t is the percentage of shares held by institutions,  Asset Tangibilityi,t is a 

measure of asset tangibility, and εi,t is the error term. We calculate t-statistics using White’s (1980) 

standard errors and report them in parentheses. 

Because we combine data from different sources (e.g., analyst following from the I/B/E/S 

database, liquidity measures from the TAQ database, and R&D data from the COMPUSTAT database), 

some variables have many missing observations in the merged dataset.  The frequency of missing 

observations is particularly high for the number of analysts and R&D expenditure because many firms are 

not included in the I/B/E/S database and also because many firms do not report R&D expenditure.12  To 

maximize data utilization and also to assess the sensitivity of our results to different variable 

measurement methods, we employ two approaches.  In the first approach, we assume that a firm has no 

analyst following if its analyst following information is not included in the I/B/E/S database and zero 

                                                 
12  Chung (2000) shows that only 1,947 (62.9%) of the 3,097 NYSE/AMEX companies included in the 
COMPUSTAT database are covered by the I/B/E/S database and only 1,782 (44.1%) of the 4,042 NASDAQ 
companies include in the COMPUSTAT database are covered by the I/B/E/S database in 1996. 
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R&D expenditure if its R&D expenditure is not reported in the COMPUSTAT database.  In the second 

approach, we simply drop all missing observations before we estimate the above regression model.  Panel 

A of Table 3 shows the OLS regression results using the first approach and Panel B shows the results 

using the second approach. 

The results show that the coefficients on Gov-Index in the quoted spread model are all negative 

and significant for NYSE/AMEX firms, NASDAQ firms, and the combined sample of NYSE/AMEX and 

NASDAQ firms, regardless of how we treat missing observations on analyst following and R&D 

expenditure (i.e., in both Panel A and Panel B).  We obtain qualitatively similar results for the effective 

spread, except that the regression coefficient on Gov-Index is insignificant for NASDAQ stocks and the 

combined sample in Panel A. 

We can gauge the effect of governance on liquidity by calculating the marginal effect of an 

increase in the governance index from the 25th to 75th percentile.  For NASDAQ firms, this corresponds to 

an increase in the governance index from 8 to 12. Multiplying the change in the (log) governance index 

by the coefficient on governance in the quoted spread model yields a change in spreads that is 

approximately -4.7% of the mean quoted spread for NASDAQ firms.  Hence, our results suggest that 

introducing governance standards that raise a NASDAQ firm’s Gov-Index from the 25th to 75th percentile 

would decrease its quoted spread by 4.7%, which is economically significant.  Overall, these results are in 

line with our conjecture that better corporate governance leads to higher stock market liquidity.13 

Consistent with the finding of prior research, the quoted and effective spreads are significantly 

and positively related to 1/price and return volatility, and negatively to trading volume in both markets.  

The relation between spreads and firm size is negative and significant for the NASDAQ sample, but the 

relation is mixed for the NYSE/AMEX sample.  The quoted and effective spreads are positively and 

significantly related to the number of analysts in both markets, regardless of how we treat the missing 

observations on analyst following and R&D expenditure.  This result is in line with the finding of Chung 

                                                 
13 We have identified a total of 30 stocks that are cross-listed on the London Stock Exchange or Toronto Stock 
Exchange in our final study sample.  Our main results remain the same when we include a dummy variable 
representing these stocks.  The results are available from the authors upon request. 
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et al. (1995) and Van Ness, Van Ness, and Warr (2001).  Chung et al. (1995) interpret the result as 

evidence that financial analysts have a greater incentive to follow a stock with greater information 

asymmetry because the value of private information increases with informational asymmetry, and market 

makers post wider spreads for stocks that are followed by more analysts.14   

The results show that spreads are negatively and significantly related to institutional ownership 

for NYSE/AMEX stocks in both panels.  One possible interpretation of this result is that institutional 

investors provide effective monitoring of corporate managers and thus reduce the information asymmetry 

between insiders and liquidity providers.  For NASDAQ firms, however, we do not find a significant 

relation between spreads and institutional ownership, indicating perhaps that the role of institutional 

investors in corporate monitoring is much weaker on NASDAQ.   

We find that stocks included in the S&P 500 index have wider quoted and effective spreads.  

Given the finding of Gompers, Ishii, and Metrick (2003) that firms in the S&P 500 have, on average, 

poorer governance than others, our regression may be capturing governance features in S&P 500 firms 

that are not included in our governance index.  We find mixed results for other control variables (e.g., 

firm age, asset tangibility, and R&D expenditure).  Our regression models capture a large fraction of the 

variation in quoted and effective spreads, with the R2 for each regression in excess of 0.56. 

If corporate governance affects the spread and depth simultaneously, then our empirical analysis 

of the relation between spreads and Gov-Index is an incomplete characterization of the relation between 

liquidity and corporate governance. To examine the relation between corporate governance and liquidity 

more fully, we regress the market quality index on Gov-Index and the control variables.  Because the 

dependent variable is no longer the spread, we use Log(Price) instead of 1/Price in the regression model.  

As noted in Section II.B, because meaningful market depth data are not available (from TAQ) for 

NASDAQ-listed stocks, we estimate the model using only our study sample of NYSE/AMEX stocks and 

report the regression results in Table 3. 

                                                 
14 Van Ness, Van Ness, and Warr (2001) also show that the adverse selection component of the spread is positively 
related to the number of analysts following the firm.    
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The results show that the coefficients on Gov-Index are positive and significant in both panels, 

indicating that firms with higher governance scores exhibit higher market quality.  The results also show 

that market quality is higher for firms with lower return volatility, greater trading volume, larger assets, 

higher institutional ownership, smaller R&D expenditure, and lower asset tangibility.  In contrast, we find 

that younger firms and firms included in the S&P 500 index exhibit a lower market quality index.  Our 

regression models explain a large fraction of the variation in market quality, with R2 of 0.9 and 0.88 in 

each panel. 

Our hypothesis linking corporate governance to stock market liquidity is that poor governance 

gives rise to greater information asymmetry between the insiders (e.g., mangers/controlling shareholders) 

and outside owners.  Such information asymmetries, in turn, amplify information asymmetries among 

market participants, which adversely affects liquidity.  Our results show that shares of the companies with 

higher Gov-Index tend to be significantly more liquid, with narrower spreads and higher market quality 

index, than shares of the companies with lower Gov-Index.  These results are remarkably robust across 

our sample of both NYSE/AMEX firms and NASDAQ firms and with respect to different variable 

measurement methods.  Our empirical results thus far support the hypothesis that better corporate 

governance is associated with higher stock market liquidity.  

 

B. Robustness Tests 

 In this section, we check the robustness of our results with respect to different estimation methods.  

In particular, we analyze the relation between liquidity and corporate governance using two panel-data 

regression methods.  We first use the fixed effects regression method, which controls for omitted 

variables that differ across firms but are constant over time.  This method focuses on changes in the 

variables over time to estimate the effects of the independent variables on the dependent variable.  

Because the fixed-effects regression method estimates the relation between stock market liquidity and 

corporate governance from the time-series variation in these and other control variables, and because a 
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causal relation between variables can be tested using their time-series co-variation, this method sheds 

additional light on the empirical link between corporate governance and stock market liquidity. 

 We report the results of the fixed effects regression in Panel A of Table 4.  Our results are 

qualitatively similar regardless of how we treat the missing observations on analyst following and R&D 

expenditures, so we report only the results from the inclusive data hereafter (e.g., a firm that is not 

included in the I/B/E/S database is assumed to have no analyst following).  We find again that quoted and 

effective spreads are negatively and significantly related to Gov-Index, while the market quality index is 

positively and significantly related to Gov-Index for both NYSE/AMEX and NASDAQ stocks.  These 

results provide further evidence that better corporate governance improves stock market liquidity.  Note 

also that the regression coefficients on the control variables are qualitatively similar to those in Table 3. 

 To further examine the sensitivity of our results to different estimation methods, we also employ 

the Fuller and Battese (1974) error component model that permits a more general error structure.  This 

model assumes that the error term is composed of three independent components: one associated with the 

cross-sectional units, another associated with time, and the third varying in both dimensions (i.e., εi,t = µi 

+ υt + ωi,t). If the behavior of the cross-sectional error component is different from the behavior of the 

error term of a given cross-sectional unit over time, the Fuller-Battese model would give more accurate 

coefficient estimates.  Because the Fuller-Battese model requires that the number time-series observations 

be identical across all cross-sectional units (i.e., companies), we include only those companies with 

complete data during the entire four-year study period.  This reduces our sample size significantly, so we 

report results from the combined sample of NYSE/AMEX and NASDAQ stocks, although the results 

obtained from each market separately are similar. 

 Panel B of Table 4 reports the results of the Fuller-Battese model. The results indicate that the 

quoted and effective spreads are significantly and negatively related to Gov-Index, and the market quality 

index is significantly and positively related to Gov-Index, providing additional evidence to support our 

hypothesis that firms with better corporate governance exhibit greater liquidity.  Note again that the 

coefficients on the control variables are qualitatively similar to those in Table 3 and Panel A of Table 4.           
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C. Regression Results using Changes in the Variables 

 To further assess the robustness of the relation between the governance index and market 

liquidity, we also estimate our regression models using changes in both the dependent and independent 

variables instead of levels.  Regression analyses using changes in the variables have at least two 

advantages over those using the level variables.  First, these regressions are generally less likely to show 

spurious relations between the variables than the regressions using the level variables.15 Second, these 

regressions allow us to examine the longer-term effect of corporate governance on stock market liquidity.  

We have assumed so far that the relation between corporate governance and liquidity is contemporaneous, 

at least on a yearly basis.  However, the effect of corporate governance on stock market liquidity may be 

gradual.  For example, a change in Gov-Index in year t may have an impact on stock market liquidity in 

both year t and year t + 1.  To examine this possibility, we include both the contemporaneous and 

previous year’s changes in Gov-Index in the regression model, together with contemporaneous changes in 

the control variables.  As in Table 5, we report the results from the combined sample of NYSE/AMEX 

and NASDAQ stocks.  

 The results (see Table 5) show that the coefficient on the change in Gov-Index is negative and 

significant in both the quoted and effective spread models, indicating that a decrease in spreads tends to 

be associated with an increase in the firm’s Gov-Index.  The results also show that an improvement in the 

market quality index occurs when the firm’s Gov-Index increases.   We find that the coefficient on the 

previous year’s change in Gov-Index is not significantly different from zero in both the quoted and 

effective spread model, indicating that the negative relation between spreads and Gov-Index is 

contemporaneous.  We find that the coefficient on the previous year’s change in Gov-Index in the market 

quality index model is positive and significant at the 10% level.  However, the coefficient (0.073) on the 

                                                 
15 Year-to-year changes in variables provide a stronger test of causal relations than do levels of these variables 
because the levels of many variables are cross-sectionally correlated without any direct causal link. While 
correlations in changes do not imply causality either, a failure to find correlation in changes is likely to indicate no 
causal relation.   
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previous year’s change in Gov-Index is much smaller than the corresponding figure (0.2493) for the 

contemporaneous change in Gov-Index.  Hence, it appears that the positive relation between the market 

quality index and Gov-Index is largely contemporaneous also.  

 

D. Corporate Governance, Price Impact, and Information-Based Trading 

Does good corporate governance reduce the price impact of trades?  To address this question, we 

regress Price Impact on Gov-Index and the control variables that are included in the spread regression 

model.  Panel A of Table 6 shows the OLS results and Panel B shows the results of the fixed-effects 

regression.  Both the OLS and fixed-effects regression results show that Price Impact is negatively related 

to Gov-Index for both NYSE/AMEX and NASDAQ stocks, although the relation is statistically 

significant only for the NASDAQ sample. These results suggest that firms with better governance 

mechanisms exhibit smaller price impacts of trades, especially for those listed on NASDAQ. 

The smaller average price impact of trades for the companies with higher governance scores is 

likely to be driven by their smaller information-based trading. To examine whether better corporate 

governance results in lower information-based trading, we regress the probability of information-based 

trading (PIN) on Gov-Index and the same control variables used above.  Panel A of Table 6 shows the 

OLS results and Panel B shows the results of the fixed-effects regression.  Both the OLS and fixed-effects 

regression results show that PIN is negatively related to Gov-Index for both NYSE/AMEX and NASDAQ 

stocks and the relation is statistically significant only for the NASDAQ sample. These results are 

consistent with the above result that companies with better governance structure exhibit smaller price 

impacts.  

 

IV. Summary and Concluding Remarks 

 The separation of corporate ownership and managerial control gives rise to a variety of issues that 

are collectively known as the principal-agent problem. Prior studies show that companies with poor 

corporate governance have worse operating performance and lower market values.  In the present study, 
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we address another problem associated with the separation of ownership and control that can be mitigated 

through good corporate governance. We hold that companies with good corporate governance are likely 

to have liquid secondary markets for their shares because good governance generally encompasses high 

transparency, which reduces information asymmetries between the insiders and outside owners/liquidity 

providers.  Liquidity providers are therefore likely to post smaller spreads and larger depths for stocks of 

these companies. Corporate governance influences stock market liquidity also because it is difficult for 

insiders to exploit private information when investor interests are well-protected.  Liquidity providers are 

therefore likely to maintain smaller spreads and larger depths for stocks of companies with good investor 

protection in anticipation of smaller losses to informed traders. Whether these effects on liquidity are 

discernable and economically significant is an empirical question, and our study addresses this question. 

 We isolate a number of governance standards that are likely to be related to stock market liquidity 

and, using these standards, create a composite index of corporate governance for each company.  Our 

empirical results show that companies with better corporate governance generally have greater stock 

market liquidity as measured by narrower quoted and effective spreads, higher market quality index, 

smaller price impact of trades, and lower probability of information based trading. We also find that 

changes in our liquidity measures are significantly related to changes in governance index over time, 

suggesting that firms can improve stock market liquidity by adopting better governance standards.  Our 

results are robust to alternative estimation methods, across markets, and different measures of liquidity. 

To the extent that investors require higher returns in stocks with lower liquidity, our finding of a 

positive relation between stock market liquidity and corporate governance quality provides at least a 

partial explanation of why firms with poor governance structure have lower market values.  By 

establishing a clear empirical link between corporate governance and liquidity, our study shows that it is 

important for companies to adopt corporate governance standards that improve financial/operational 

transparency and better protect shareholder interests. 

Our results also suggest that, all things being equal, firms in countries with more stringent and 

fairer disclosure rules and better legal protection of minority shareholders are likely to be valued higher 
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(through their enhanced liquidity) than firms in countries with poor disclosure rules and poor legal 

protection of investors.  In this perspective, the implementation of Regulation Fair Disclosure (Reg FD) 

by the U.S. Securities and Exchange Commission (SEC), which prohibits selective disclosure by public 

companies to market professionals and certain shareholders, should ultimately prove to make U.S. 

corporations more competitive in global financial markets.16 The Sarbanes-Oxley Act (SOX) of 2002 

requires all publicly-traded companies to submit an annual report of the effectiveness of their internal 

accounting controls to the SEC.  To the extent that SOX improves corporate governance and financial 

disclosure, the results of our study also suggest that SOX will ultimately likely increase market liquidity 

and firm value. 

 

 

                                                 
16 In the past, many firms released important information in meetings and conference calls where most shareholders 
and the general public were excluded.  The goal of Reg FD is to even the playing field between individual investors 
and institutional investors by mandating that publicly traded companies must disclose material information to all 
investors at the same time. Reg FD sought to stamp out selective disclosure, in which large institutional investors 
received market moving information before smaller, individual investors. Reg FD changed fundamentally how 
companies communicate with investors by bringing better transparency and more frequent and timely 
communications -- perhaps more than any other regulation in the history of the SEC. 
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TABLE 1 
Descriptive Statistics 

 
Panel A. Results for NYSE/AMEX Firms 
 Percentile 

Variable Mean Standard 
Deviation Min 25 50 75 Max 

Gov-Index 11.49 2.84 3 9 12 13 20 
Price ($) 29.75 24.70 5.01 15.89 25.56 37.65 500.31 
Return Volatility 0.0239 0.0157 0.0027 0.0158 0.0211 0.0288 0.5685 
Trading Volume ($ in thousands) 21,554 48,805 12 1,221 5,011 19,800 717,106 
Assets ($ in millions) 14,008 68,470 6 695 1,939 6,316 1,484,101 
Age 25.15 19.74 1 9 19 34 80 
Number of Analysts 6.92 7.06 0 1 5 11 38 
Institutional Ownership (%) 60.33 23.23 0.01 45.65 64.43 78.09 99.81 
Asset Tangibility 0.40 0.18 0.00 0.32 0.44 0.52 0.99 
R&D Expenditure 0.0193 0.1866 0.00 0.00 0.00 0.0087 9.8670 
Quoted Spread 0.0036 0.0043 0.0003 0.0011 0.0020 0.0042 0.0542 
Effective Spread 0.0026 0.0032 0.0002 0.0008 0.0014 0.0029 0.0328 
Market Quality Index 8,168 10,721 50 2,138 4,998 10,207 174,400 
Price Impact 0.1859 0.1599 -0.2567 0.0873 0.1353 0.2232 1.4676 
PIN 0.1826 0.0827 0.00 0.1350 0.1654 0.2180 0.8786 
 
Panel B. Results for NASDAQ Firms 
 Percentile 

Variable Mean Standard 
Deviation Min 25 50 75 Max 

Gov-Index 10.45*** 2.65 2 8 10 12 20 
Price ($) 19.67*** 13.23 5.01 10.16 17.04 25.71 319.56 
Return Volatility 0.0460*** 0.0293 0.0079 0.0304 0.0421 0.0559 0.9654 
Trading Volume ($ in thousands) 14,465*** 76,946 9 319 1,448 6,226 2,198,750 
Assets ($ in millions) 1,433*** 4,840 3 143 360 961 94,500 
Age 11.44*** 7.78 1 6 9 15 45 
Number of Analysts 4.57*** 5.52 0 0 3 7 43 
Institutional Ownership (%) 46.58*** 26.97 0.01 22.51 46.61 69.21 99.74 
Asset Tangibility 0.56*** 0.17 0.00 0.46 0.55 0.66 0.99 
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R&D Expenditure 0.5432*** 3.3739 0.00 0.00 0.00 0.1367 71.4473 
Quoted Spread 0.0217*** 0.0201 0.0005 0.0069 0.0153 0.0304 0.1694 
Effective Spread 0.0154*** 0.0138 0.0005 0.0054 0.0116 0.0216 0.1413 
Price Impact 0.4110*** 0.2400 -0.6694 0.2122 0.3994 0.5993 1.2215 
PIN 0.1729*** 0.1075 0.00 0.1115 0.1724 0.2437 0.6941 
        
Gov-Index denotes the governance index. We determine whether a particular governance standard is met using the minimum standard 
provided in ISS Corporate Governance: Best Practices User Guide and Glossary (2003). We then obtain Gov-Index for each firm by 
awarding one point for each governance standard that is met. Price is the mean stock price, Return Volatility is the standard deviation of 
daily closing quote-midpoint returns, Trading Volume is the mean daily dollar trading volume, Assets is the book value of total assets, Age 
is the company age, Number of Analysts is the mean number of analysts, Institutional Ownership is the percentage of shares held by 
institutions, Asset Tangibility is a measure of asset tangibility detailed in Almeida and Campello (2007), R&D Expenditure is the ratio of 
annul R&D expenditure to sales, Quoted Spread is the time-weighted mean quoted percentage spread, Effective Spread is the trade-weighted 
mean effective percentage spread, Market Quality Index is the ratio of the time weighted mean quoted depth to the time-weighted mean 
quoted percentage spread, Price Impact is the mean price impact, and PIN is the probability of information-based trading.   *** denotes that 
the mean value of the variable for NASDAQ firms is significantly (at the 1% level) different from the corresponding value for 
NYSE/AMEX firms.   
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TABLE 2 
Correlation Matrix 

 
 Price Return 

Volatility 
Trading 
Volume 

Assets  Age Number of 
Analysts 

Institu-
tional  
Owner-
ship 

Asset 
Tangibilit
y 

R&D 
Expen-
diture 

Quoted 
Spread 

Effective 
Spread 

Market 
Quality 
Index 

Price 
Impact 

PIN 

Gov-Index 0.1039 
(0.0001) 

-0.1247 
(0.0001) 

0.1379 
(0.0001) 

0.1031 
(0.0001) 

0.2045 
(0.0001) 

0.1994 
(0.0001) 

0.2499 
(0.0001) 

-0.0955 
(0.0001) 

-0.0013 
(0.9011) 

-0.2219 
(0.0001) 

-0.2138 
(0.0001) 

0.3169 
(0.0001) 

-0.3023 
(0.0001) 

-0.1098 
(0.0001) 

Price   -0.2350 
(0.0001) 

0.2018 
(0.0001) 

0.1439 
(0.0001) 

0.2206 
(0.0001) 

0.2585 
(0.0001) 

0.2182 
(0.0001) 

-0.1414 
(0.0001) 

-0.0292 
(0.0001) 

-0.2840 
(0.0001) 

-0.2825 
(0.0001) 

0.1144 
(0.0001) 

-0.3394 
(0.0001) 

-0.0718 
(0.0001) 

Return 
Volatility 

  -0.0224 
(0.0327) 

-0.0822 
(0.0001) 

-0.2497 
(0.0001) 

-0.1311 
(0.0001) 

-0.2016 
(0.0001) 

0.2811 
(0.0001) 

0.0284 
(0.006) 

0.4923 
(0.0001) 

0.4942 
(0.0001) 

-0.1194 
(0.0001) 

0.4026 
(0.0001) 

-0.0113 
(0.3021) 

Trading Volume     0.3539 
(0.0001) 

0.1510 
(0.0001) 

0.2252 
(0.0001) 

0.0438 
(0.0001) 

-0.0333 
(0.0015) 

-0.0077 
(0.4646) 

-0.0989 
(0.0001) 

-0.0999 
(0.0001) 

0.4400 
(0.0001) 

-0.1415 
(0.0001) 

-0.0668 
(0.0001) 

Assets      0.1143 
(0.0001) 

0.2252 
(0.0001) 

0.0438 
(0.0001) 

-0.0333 
(0.0015) 

-0.0077 
(0.4646) 

-0.09887 
(0.0001) 

-0.0999 
(0.0001) 

0.4400 
(0.0001) 

-0.1415 
(0.0001) 

-0.0668 
(0.0001) 

Age      0.2063 
(0.0001) 

0.1375 
(0.0001) 

-0.1326 
(0.0001) 

-0.0299 
(0.0044) 

-0.2379 
(0.0001) 

-0.2487 
(0.0001) 

0.2682 
(0.0001) 

-0.3039 
(0.0001) 

-0.0549 
(0.0001) 

Number of 
Analysts 

      0.4121 
(0.0001) 

-0.0120 
(0.2534) 

-0.0172 
(0.1010) 

-0.3812 
(0.0001) 

-0.3680 
(0.0001) 

0.5435 
(0.0001) 

-0.5155 
(0.0001) 

-0.2792 
(0.0001) 

Institutional 
Ownership  

       -0.1147 
(0.0001) 

-0.0126 
(0.2320) 

-0.4987 
(0.0001) 

-0.4807 
(0.0001) 

0.2224 
(0.0001) 

-0.6103 
(0.0001) 

-0.2389 
(0.0001) 

Asset 
Tangibility 

        0.1024 
(0.0001) 

0.2183 
(0.0001) 

0.2292 
(0.0001) 

-0.0057 
(0.7066) 

0.2371 
(0.0001) 

-0.0610 
(0.0001) 

R&D 
Expenditure 

         0.0070 
(0.5081) 

0.0077 
(0.4615) 

0.0056 
(0.7114) 

0.0085 
(0.4370) 

-0.0287 
(0.0086) 

Quoted Spread            0.9408 
(0.0001) 

-0.3664 
(0.0001) 

0.6697 
(0.0001) 

0.1739 
(0.0001) 

Effective Spread            -0.3511 
(0.0001) 

0.6522 
(0.0001) 

0.1641 
(0.0001) 

Market Quality 
Index 

            -0.3829 
(0.0001) 

-0.1866 
(0.0001) 

Price Impact              0.3109 
(0.0001) 

               
This table shows the Pearson correlation coefficients between the variables used in the study.  Gov-Index denotes the governance index. We determine whether a 
particular governance standard is met using the minimum standard provided in ISS Corporate Governance: Best Practices User Guide and Glossary (2003). We then 
obtain Gov-Index for each firm by awarding one point for each governance standard that is met. Price is the mean stock price, Return Volatility is the standard 
deviation of daily closing quote-midpoint returns, Trading Volume is the mean daily dollar trading volume, Assets is the book value of total assets, Age is the 
company age, Number of Analysts is the mean number of analysts, Institutional Ownership is the percentage of shares held by institutions, Asset Tangibility is a 
measure of asset tangibility detailed in Almeida and Campello (2007), R&D Expenditure is the ratio of annul R&D expenditure to sales, Quoted Spread is the time-
weighted mean quoted percentage spread, Effective Spread is the trade-weighted mean effective percentage spread, Market Quality Index is the ratio of the time 
weighted mean quoted depth to the time-weighted mean quoted percentage spread, Price Impact is the mean price impact, and PIN is the probability of information-
based trading.  Figures in parentheses are p-values.    
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TABLE 3 
Ordinary Least Squares (OLS) Regression Results 

 
Panel A. Regression Results When Missing Observations on Analyst Following and R&D Expenditure are Replaced with Zero 
 Quoted Spread Effective Spread Market 

Quality Index 
 NYSE/AMEX NASDAQ Combined NYSE/AMEX NASDAQ Combined NYSE/AMEX 

Intercept 0.0256*** 
(25.74) 

0.1337*** 
(12.69) 

0.0859*** 
(14.34) 

0.0192*** 
(26.53) 

0.0841*** 
(12.73) 

0.0552*** 
(14.66) 

0.8437*** 
(6.98) 

Log(Gov-Index) -0.0009*** 
(-5.57) 

-0.0025*** 
(-3.45) 

-0.0012** 
(-2.41) 

-0.0006*** 
(-4.86) 

-0.0013* 
(-1.68) 

-0.0007 
(-1.54) 

0.3281*** 
(13.65) 

1/Price or Log(Price) 0.0260*** 
(8.78) 

0.0440*** 
(6.33) 

0.0305*** 
(4.53) 

0.0189*** 
(8.66) 

0.0310*** 
(6.44) 

0.0217*** 
(4.70) 

-0.4578*** 
(-16.01) 

Return Volatility 0.0453*** 
(3.13) 

0.1777*** 
(4.39) 

0.2183*** 
(5.40) 

0.0335*** 
(3.08) 

0.1265*** 
(4.35) 

0.1522*** 
(5.38) 

-8.5476*** 
(-2.74) 

Log(Trading Volume) -0.0015*** 
(-18.89) 

-0.0063*** 
(-27.45) 

-0.0042*** 
(-24.02) 

-0.0011*** 
(-19.02) 

-0.0041*** 
(-24.25) 

-0.0027*** 
(-21.18) 

0.5349*** 
(43.29) 

Log(Assets) -0.0001 
(-1.22) 

-0.0024*** 
(-7.74) 

-0.0017*** 
(-7.77) 

-0.0001** 
(-2.54) 

-0.0013*** 
(-5.56) 

-0.0011*** 
(-7.27) 

0.0553*** 
(6.36) 

Age -0.0000 
(-0.41) 

0.0001*** 
(3.91) 

-0.0000 
(-1.05) 

-0.0000 
(-0.21) 

0.0000** 
(2.38) 

-0.0000** 
(-2.46) 

0.0011*** 
(2.83) 

Number of Analysts 0.0001*** 
(9.99) 

0.0002*** 
(4.99) 

0.0002*** 
(9.55) 

0.0000*** 
(10.48) 

0.0001*** 
(3.88) 

0.0001*** 
(8.60) 

0.0005 
(0.41) 

Institutional Ownership (%) -0.0027*** 
(-13.49) 

-0.0012 
(-1.08) 

-0.0044*** 
(-5.62) 

-0.0022*** 
(-14.20) 

-0.0001 
(-0.13) 

-0.0029*** 
(-5.24) 

0.1245*** 
(3.67) 

Asset Tangibility 0.0008*** 
(2.76) 

-0.0058*** 
(-5.10) 

0.0036*** 
(3.72) 

0.0008*** 
(3.62) 

-0.0028*** 
(-3.60) 

0.0034*** 
(4.91) 

-0.2206*** 
(-4.40) 

R&D Expenditure 0.0010*** 
(4.38) 

-0.0000** 
(-2.54) 

-0.0000** 
(-2.51) 

0.0006*** 
(3.95) 

-0.0000*** 
(-3.08) 

-0.0000*** 
(-3.03) 

-0.0551** 
(-2.53) 

S&P 500 Dummy 0.0019*** 
(18.66) 
 

0.0128*** 
(11.39) 

0.0091*** 
(25.08) 

0.0016*** 
(18.40) 

0.0088*** 
(10.34) 

0.0058*** 
(23.84) 

-0.0519*** 
(-2.79) 

Adjusted R2 0.73 0.63 0.59 0.72 0.56 0.56 0.90 
# of Observations 4,449 4,629 9,078 4,449 4,629 9,078 4,449 
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TABLE 3 (Continued) 
 
Panel B. Regression Results When Missing Observations on Analyst Following and R&D Expenditure are Dropped 
 Quoted Spread Effective Spread Market 

Quality Index 
 NYSE/AMEX NASDAQ Combined NYSE/AMEX NASDAQ Combined NYSE/AMEX 

Intercept 0.0190*** 
(26.05) 

0.1027*** 
(19.12) 

0.0632*** 
(25.90) 

0.0135*** 
(22.56) 

0.0697*** 
(16.83) 

0.0434*** 
(24.16) 

0.8119*** 
(6.35) 

Log(Gov-Index) -0.0005*** 
(-4.30) 

-0.0037*** 
(-5.50) 

-0.0018*** 
(-4.08) 

-0.0003*** 
(-3.84) 

-0.0024*** 
(-5.20) 

-0.0013*** 
(-3.85) 

0.3070*** 
(11.19) 

1/Price or Log(Price) 0.0272*** 
(10.18) 

0.0517*** 
(8.58) 

0.0365*** 
(5.38) 

0.0198*** 
(10.09) 

0.0302*** 
(6.58) 

0.0213*** 
(3.99) 

-0.5076*** 
(-11.92) 

Return Volatility 0.0345*** 
(2.63) 

0.2071*** 
(8.71) 

0.2116*** 
(5.93) 

0.0246*** 
(2.59) 

0.1690*** 
(7.42) 

0.1659*** 
(5.68) 

-10.1562** 
(-2.12) 

Log(Trading Volume) -0.0012*** 
(-18.96) 

-0.0054*** 
(-21.41) 

-0.0033*** 
(-16.81) 

-0.0008*** 
(-17.27) 

-0.0038*** 
(-17.66) 

-0.0023*** 
(-13.46) 

0.5604*** 
(31.18) 

Log(Assets) 0.0001*** 
(2.70) 

-0.0012*** 
(-4.80) 

-0.0014*** 
(-6.82) 

0.0001** 
(2.12) 

-0.0005** 
(-2.47) 

-0.0009*** 
(-5.46) 

0.0469*** 
(4.54) 

Age -0.0000*** 
(-3.72) 

0.0001*** 
(4.72) 

-0.0000 
(-0.86) 

-0.0000*** 
(-3.65) 

0.0001*** 
(4.06) 

-0.0000 
(-1.62) 

0.0010** 
(2.10) 

Number of Analysts 0.0000*** 
(6.33) 

0.0002*** 
(3.43) 

0.0002*** 
(7.06) 

0.0000*** 
(6.57) 

0.0001*** 
(3.37) 

0.0001*** 
(6.57) 

0.0004 
(0.25) 

Institutional Ownership (%) -0.0018*** 
(-9.49) 

0.0007 
(0.67) 

-0.0035*** 
(-4.98) 

-0.0014*** 
(-9.85) 

0.0014* 
(1.69) 

-0.0022*** 
(-3.92) 

0.0868 
(0.25) 

Asset Tangibility 0.0002 
(0.88) 

-0.0040*** 
(-3.69) 

0.0019** 
(2.50) 

0.0002 
(1.28) 

-0.0020** 
(-2.53) 

0.0019*** 
(3.31) 

-0.2335** 
(2.57) 

R&D Expenditure 0.0017** 
(2.56) 

0.0000** 
(-2.08) 

0.0000** 
(-2.12) 

0.0012** 
(2.52) 

0.0000** 
(-2.18) 

0.0000** 
(-2.37) 

-0.1048*** 
(-3.72) 

S&P 500 Dummy 0.0011*** 
(13.56) 
 

0.0086*** 
(8.93) 

0.0067*** 
(21.03) 
 

0.0008*** 
(12.24) 

0.0063*** 
(8.52) 

0.0045*** 
(19.82) 

-0.0677*** 
(-3.44) 

Adjusted R2 0.73 0.58 0.56 0.72 0.57 0.56 0.88 
# of Observations 3,758 3,559 7,317 3,758 3,559 7,317 3,758 
This table shows the OLS results of the following regression model: Quoted Spreadi,t, Effective Spreadi,t, or Market Quality Index i,t = β0 + β1 
Log(Gov-Indexi,t) + β2 (1/Pricei,t) or Log(Pricei,t) + β3 Return Volatilityi,t + β4 Log(Trading Volumei,t) + β5 Log(Assetsi,t) + β6 Agei,t + β7 Number of 
Analystsi,t + β8 Institutional Ownershipi,t + β9 Asset Tangibilityi,t + β10 R&Di,t Expenditure + β11 S&P 500 Dummy + Dummy Variables for One-
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Digit SIC Industry Code + εi,t; where Quoted Spreadi,t is the time-weighted mean quoted percentage spread of stock i in year t, Effective Spreadi,t is 
the trade-weighted mean effective percentage spread, Market Quality Index i,t  is the market quality index, Gov-Indexi,t is the governance index, 
Pricei,t is the mean stock price, Return Volatilityi,t is the standard deviation of daily closing quote-midpoint returns, Trading Volumei,t is the mean 
daily dollar trading volume, Assetsi,t is the book value of total assets, Agei,t is the company age, Number of Analystsi,t is the number of analysts 
following firm i in year t, Institutional Ownershipi,t is the percentage of shares held by institutions,  Asset Tangibilityi,t is a measure of asset 
tangibility, R&D Expenditure is the ratio of annul R&D expenditure to sales, and εi,t is the error term.  We calculate t-statistics using White’s 
(1980) standard errors and report them in parentheses. 
***Significant at 1% level. 
**Significant at 5% level. 
*Significant at 10% level. 
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TABLE 4 
Regression Results from Alternative Estimation Methods 

 
Panel A. Fixed-Effects Regression Results 
 Quoted Spread Effective Spread Market 

Quality Index 
 NYSE/AMEX NASDAQ Combined NYSE/AMEX NASDAQ Combined NYSE/AMEX

Intercept 0.0000 
(0.17) 

0.0008 
(0.33) 

0.0002 
(0.11) 

0.0000 
(0.43) 

0.0005 
(0.26) 

0.0001 
(0.13) 

0.0125 
(0.22) 

Log(Gov-Index) -0.0007*** 
(-5.22) 

-0.0080*** 
(-9.54) 

-0.0036*** 
(-7.66) 

-0.0005*** 
(-5.22) 

-0.0066*** 
(-9.68) 

-0.0030*** 
(-8.52) 

0.5375*** 
(19.91) 

1/Price or Log(Price) 0.0212*** 
(6.55) 

0.1675*** 
(20.17) 

0.1141*** 
(14.03) 

0.0180 
(8.13) 

0.0962*** 
(14.30) 

0.0665*** 
(9.14) 

-0.4249*** 
(-10.91) 

Return Volatility 0.0236** 
(2.45) 

0.1673*** 
(27.86) 

0.1411*** 
(6.01) 

0.0173*** 
(2.67) 

0.1279*** 
(26.28) 

0.1080*** 
(5.79) 

-6.8021*** 
(-2.78) 

Log(Trading Volume) -0.0014*** 
(-13.48) 

-0.0028*** 
(-9.14) 

-0.0023*** 
(-6.53) 

-0.0010*** 
(-13.13) 

-0.0028*** 
(-11.33) 

-0.0022*** 
(-5.28) 

0.4715*** 
(19.39) 

Log(Assets) -0.0001 
(-0.53) 

0.0061*** 
(7.90) 

0.0028*** 
(6.09) 

-0.0001 
(-0.80) 

0.0044*** 
(7.08) 

0.0022*** 
(5.84) 

0.1856*** 
(4.82) 

Number of Analysts -0.0000 
(-1.53) 

0.0002** 
(2.14) 

0.0001*** 
(3.73) 

-0.0000 
(-1.13) 

0.0002*** 
(2.80) 

0.0001*** 
(4.25) 

0.0118*** 
(4.88) 

Institutional Ownership (%) -0.0048*** 
(-10.55) 

0.0073*** 
(3.40) 

0.0029** 
(2.09) 

-0.0032*** 
(-10.43) 

0.0070*** 
(4.04) 

0.0035*** 
(2.79) 

0.9870*** 
(8.59) 

Asset Tangibility 0.0000 
(0.05) 

0.0041* 
(1.68) 

0.0014 
(0.87) 

0.0003 
(0.67) 

0.0046** 
(2.35) 

0.0024* 
(1.67) 

0.1599 
(1.45) 

R&D Expenditure 0.0012*** 
(4.26) 

-0.0000*** 
(-2.62) 

-0.0000*** 
(-4.07) 

0.0010*** 
(4.07) 

-0.0000** 
(-1.99) 

-0.0000*** 
(-4.25) 

0.0280 
(0.48) 

S&P 500 Dummy -0.0000 
(-0.22) 
 

0.0003 
(0.50) 
 

0.0001 
(0.66) 

-0.0000 
(-0.16) 
 

-0.0001 
(-0.15) 
 

0.0000 
(0.14) 

0.0096 
(1.06) 

Adjusted R2 0.50 0.29 0.24 0.50 0.25 0.21 0.52 
# of Observations 4,449 4,629 9,078 4,449 4,629 9,078 4,449 
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TABLE 4 (Continued) 
 
Panel B. Results of the Fuller-Battese Error-Component Model using the Combined Sample of 
NYSE/AMEX and NASDAQ Stocks 
 Quoted Spread Effective Spread Market Quality Index 

Intercept 0.0429*** 
(15.21) 

0.0338*** 
(16.14) 

2.1366*** 
(10.12) 

Log(Gov-Index) -0.0012*** 
(-2.75) 

-0.0007** 
(-2.01) 

0.0644** 
(2.19) 

1/Price or Log(Price) 0.0336*** 
(8.65) 

0.0125*** 
(4.35) 

-0.5790*** 
(-30.85) 

Return Volatility 0.2873*** 
(38.54) 

0.2456*** 
(43.70) 

-17.0498*** 
(-22.10) 

Log(Trading Volume) -0.0030*** 
(-25.08) 

-0.0025*** 
(-28.33) 

0.5206*** 
(46.32) 

Log(Assets) -0.0000 
(-0.09) 

0.0001 
(1.19) 

0.0693*** 
(5.91) 

Number of Analysts 0.0001** 
(2.10) 

0.0001*** 
(3.92) 

0.0006 
(0.97) 

Institutional Ownership (%) -0.0002 
(-0.22) 

0.0004 
(0.81) 

0.0047*** 
(2.96) 

Asset Tangibility 0.0023*** 
(3.18) 

0.0018*** 
(3.52) 

0.1294** 
(2.45) 

R&D Expenditure -0.0000 
(-1.13) 

-0.0000 
(-1.07) 

-0.2071*** 
(-3.41) 

S&P 500 Dummy 0.0036*** 
(8.19) 

0.0028*** 
(8.72) 

-0.0271 
(-0.89) 

    
Adjusted R2 0.48 0.51 0.76 
# of Observations 4,480 4,480 2,580 
This table shows the fixed-effects (Panel A) and Fuller-Battese error component model (Panel B) results 
of the following regression model: Quoted Spreadi,t, Effective Spreadi,t, or Market Quality Index i,t = β0 + 
β1 Log(Gov-Indexi,t) + β2 (1/Pricei,t) or Log(Pricei,t) + β3 Return Volatilityi,t + β4 Log(Trading Volumei,t) + 
β5 Log(Assetsi,t) + β6 Number of Analystsi,t + β7 Institutional Ownershipi,t + β8 Asset Tangibilityi,t + β9 
R&Di,t Expenditure + β10 S&P 500 Dummy + εi,t; where Quoted Spreadi,t is the time-weighted mean 
quoted percentage spread of stock i in year t, Effective Spreadi,t is the trade-weighted mean effective 
percentage spread, Market Quality Index i,t  is the market quality index, Gov-Indexi,t is the governance 
index, Pricei,t is the mean stock price, Return Volatilityi,t is the standard deviation of daily closing quote-
midpoint returns, Trading Volumei,t is the mean daily dollar trading volume, Assetsi,t is the book value of 
total assets, Number of Analystsi,t is the number of analysts following firm i in year t, Institutional 
Ownershipi,t is the percentage of shares held by institutions,  Asset Tangibilityi,t is a measure of asset 
tangibility, R&D Expenditure is the ratio of annul R&D expenditure to sales, and εi,t is the error term.  We 
calculate t-statistics in Panel A using White’s (1980) standard errors and report them in parentheses. 
***Significant at 1% level. 
**Significant at 5% level. 
*Significant at 10% level. 
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TABLE 5 

Regression Results with Changes in the Variables 
 

 Quoted Spread Effective Spread Market Quality Index 

Intercept 0.0021*** 
(7.25) 

0.0017*** 
(7.53) 

0.1986*** 
(16.91) 

∆Log(Gov-Index) -0.0104*** 
(-11.99) 

-0.0077*** 
(-11.60) 

0.2493*** 
(7.63) 

∆Log(Gov-Index)t-1 
0.0008 
(0.82) 

0.0007 
(0.88) 

0.0730* 
(1.91) 

∆1/Price or ∆Log(Price) 0.1289*** 
(6.29) 

0.0652*** 
(3.74) 

-0.2584*** 
(-6.04) 

∆Return Volatility 0.2942*** 
(9.16) 

0.2751*** 
(9.05) 

-4.9827*** 
(-4.85) 

∆Log(Trading Volume) -0.0020*** 
(-2.67) 

-0.0024*** 
(-2.75) 

0.4189*** 
(14.19) 

∆Log(Assets) 0.0022* 
(1.89) 

0.0020** 
(2.11) 

-0.0972** 
(-2.21) 

∆Number of Analysts 0.0000 
(0.49) 

0.0000 
(1.29) 

0.0019 
(1.02) 

∆Institutional Ownership (%) -0.0026 
(-0.84) 

-0.0005 
(-0.17) 

0.7956 
(5.80) 

∆Asset Tangibility 0.0035 
(0.89) 

0.0030 
(0.97) 

-0.2759 
(-1.64) 

∆R&D Expenditure 0.0000** 
(-2.30) 

0.0000 
(-1.63) 

-0.3434 
(-0.89) 

    
Adjusted R2 0.36 0.40 0.27 
# of Observations 2,756 2,756 1,614 
This table shows the OLS results of the following regression model: ∆Quoted Spreadi,t, ∆Effective 
Spreadi,t, or ∆Market Quality Index i,t = β0 + β1 ∆Log(Gov-Indexi,t) + β2 ∆Log(Gov-Indexi,t-1) + β3 ∆ 
(1/Pricei,t) or ∆Log(Pricei,t) + β4 ∆Return Volatilityi,t + β5 ∆Log(Trading Volumei,t) + β6 ∆Log(Assetsi,t) + 
β7 ∆Number of Analystsi,t + β8 ∆Institutional Ownershipi,t + β9 ∆Asset Tangibilityi,t + β10 ∆R&Di,t 
Expenditure + εi,t; where Quoted Spreadi,t is the time-weighted mean quoted percentage spread of stock i 
in year t, Effective Spreadi,t is the trade-weighted mean effective percentage spread, Market Quality Index 

i,t  is the market quality index, Gov-Indexi,t is the governance index, Pricei,t is the mean stock price, Return 
Volatilityi,t is the standard deviation of daily closing quote-midpoint returns, Trading Volumei,t is the 
mean daily dollar trading volume, Assetsi,t is the book value of total assets, Number of Analystsi,t is the 
number of analysts following firm i in year t, Institutional Ownershipi,t is the percentage of shares held by 
institutions,  Asset Tangibilityi,t is a measure of asset tangibility, R&D Expenditure is the ratio of annul 
R&D expenditure to sales, and εi,t is the error term.  We calculate t-statistics in Panel A using White’s 
(1980) standard errors and report them in parentheses. 
***Significant at 1% level. 
**Significant at 5% level. 
*Significant at 10% level. 
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TABLE 6 
Regression Results for PIN and Price Impact 

 
Panel A. OLS Results 
 Price Impact Probability of Information-Based Trading (PIN) 
 NYSE/AMEX NASDAQ Combined NYSE/AMEX NASDAQ Combined 

Intercept 1.1863*** 
(44.45) 

1.6869*** 
(21.08) 

1.4125*** 
(32.20) 

0.3032*** 
(14.58) 

0.5234*** 
(11.73) 

0.4456*** 
(18.59) 

Log(Gov-Index) -0.0092* 
(-1.70) 

-0.0589*** 
(-7.00) 

-0.0396*** 
(-7.13) 

-0.0048 
(-0.99) 

-0.0102* 
(-1.89) 

-0.0055 
(-1.47) 

Log(Price) -0.0252*** 
(-5.22) 

-0.0159*** 
(-3.12) 

-0.0304*** 
(-8.74) 

0.0035 
(1.25) 

0.0050* 
(1.69) 

0.0068*** 
(3.33) 

Return Volatility 4.0587*** 
(9.84) 

0.3687** 
(2.04) 

1.7728*** 
(6.94) 

0.4402*** 
(3.30) 

-0.1387* 
(-1.73) 

-0.0854 
(-1.20) 

Log(Trading Volume) -0.0625*** 
(-23.34) 

-0.0657*** 
(-20.26) 

-0.0598*** 
(-26.50) 

-0.0089*** 
(-5.11) 

-0.0234*** 
(-14.48) 

-0.0214*** 
(-18.70) 

Log(Assets) -0.0005 
(-0.23) 

-0.0138*** 
(-3.86) 

-0.0125*** 
(-5.93) 

0.0001 
(0.03) 

0.0033* 
(1.86) 

0.0075*** 
(6.83) 

Age -0.0001 
(-1.17) 

-0.0025*** 
(-7.78) 

-0.0011*** 
(-11.15) 

-0.0002** 
(-2.46) 

-0.0006*** 
(-2.86) 

-0.0001 
(-1.00) 

Number of Analysts 0.0018*** 
(8.24) 

-0.0036*** 
(-5.71) 

-0.0001 
(-0.42) 

-0.0003 
(-1.41) 

-0.0016*** 
(-4.72) 

-0.0010*** 
(-4.69) 

Institutional Ownership (%) -0.1063*** 
(-13.03) 

-0.1740*** 
(-11.21) 

-0.1627*** 
(-15.77) 

0.0032 
(0.43) 

0.0072 
(0.97) 

0.0101* 
(1.87) 

Asset Tangibility 0.0166* 
(1.69) 

-0.0144 
(-0.94) 

0.0871*** 
(9.43) 

-0.0097 
(-1.18) 

-0.0100 
(-1.19) 

-0.0188*** 
(-3.34) 

R&D Expenditure 0.1112*** 
(2.74) 

1.6869* 
(-1.87) 

-0.0002* 
(-1.92) 

0.0136 
(0.66) 

-0.0001 
(-1.17) 

-0.0001 
(-1.24) 

S&P 500 Dummy 0.0678*** 
(17.27) 

0.0647*** 
(5.04) 

0.0823*** 
(18.91) 

-0.0033 
(-0.80) 

-0.0247*** 
(-3.80) 

0.0116*** 
(3.19) 

       
Adjusted R2 0.73 0.65 0.70 0.07 0.29 0.17 
# of Observations 4,257 4,128 8,385 4,258 4,128 8,386 
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Panel B. Fixed-Effects Regression Result 
 Price Impact Probability of Information-Based Trading (PIN) 
 NYSE/AMEX NASDAQ Combined NYSE/AMEX NASDAQ Combined 

Intercept 0.0065 
(0.74) 

-0.0000 
(-0.00) 

0.0033 
(0.11) 

-0.0073 
(-1.11) 

-0.0000 
(-0.00) 

-0.0041 
(-0.33) 

Log(Gov-Index) -0.0082 
(-1.54) 

-0.1267*** 
(-12.20) 

-0.0595*** 
(-9.79) 

-0.0082 
(-1.17) 

-0.0245*** 
(-3.34) 

-0.0117** 
(-2.30) 

Log(Price) -0.0201*** 
(-2.90) 

0.0092 
(0.65) 

-0.0273*** 
(-3.01) 

-0.0066 
(-1.00) 

0.0372*** 
(5.43) 

0.0147*** 
(3.04) 

Return Volatility 1.9481*** 
(5.03) 

0.1371 
(0.81) 

0.4813*** 
(3.07) 

0.0757 
(0.60) 

0.0114 
(0.13) 

0.0503 
(0.69) 

Log(Trading Volume) -0.0524*** 
(-11.13) 

-0.0387*** 
(-4.12) 

-0.0314*** 
(-4.71) 

-0.0020 
(-0.51) 

-0.0314*** 
(-7.74) 

-0.0193*** 
(-6.57) 

Log(Assets) -0.0120 
(-1.55) 

-0.1480*** 
(-13.13) 

-0.0894*** 
(-12.37) 

-0.0231*** 
(-3.70) 

-0.0341*** 
(-6.31) 

-0.0282*** 
(-6.77) 

Number of Analysts -0.0009*** 
(-3.69) 

-0.0002 
(-0.18) 

-0.0011*** 
(-3.13) 

-0.0005 
(-1.17) 

-0.0012*** 
(-2.65) 

-0.0007** 
(-2.49) 

Institutional Ownership (%) -0.1538*** 
(-7.56) 

-0.6667*** 
(-21.05) 

-0.4498*** 
(-20.27) 

0.0196 
(1.03) 

-0.1070*** 
(-6.52) 

-0.0359*** 
(-2.79) 

Asset Tangibility 0.0549** 
(2.06) 

0.0499 
(1.52) 

0.1027*** 
(4.33) 

0.0408 
(1.55) 

0.0319* 
(1.94) 

0.0434*** 
(3.11) 

R&D -0.0572 
(-0.83) 

-0.0002 
(-1.29) 

-0.0002* 
(-1.72) 

0.0833 
(1.58) 

0.0001 
(0.81) 

0.0001 
(0.59) 

S&P 500 Dummy -0.0004 
(-0.29) 

-0.0000 
(-0.01) 

-0.0017 
(-1.08) 

-0.0012 
(-0.59) 

-0.0000 
(-0.01) 

-0.0010 
(-0.58) 

       
Adjusted R2 0.34 0.42 0.34 0.00 0.09 0.04 
# of Observations 4,257 4,128 8,385 4,258 4,128 8,386 
This table shows the OLS results (Panel A) and fixed effects results (Panel B) of the following regression model: Price Impacti,t or PINi,t = β0 + β1 Log(Gov-Indexi,t) + 
β2 Log(Pricei,t) + β3 Return Volatilityi,t + β4 Log(Trading Volumei,t) + β5 Log(Assetsi,t) + β6 Agei,t + β7 Number of Analystsi,t + β8 Institutional Ownershipi,t + β9 Asset 
Tangibilityi,t + β10 R&Di,t Expenditure + β11 S&P 500 Dummy + εi,t; where Price Impacti,t is the mean price impact of firm i in year t and PINi,t  is the probability of 
information-based trading, Gov-Indexi,t is the governance index, Pricei,t is the mean stock price, Return Volatilityi,t is the standard deviation of daily closing quote-
midpoint returns, Trading Volumei,t is the mean daily dollar trading volume, Assetsi,t is the book value of total assets, Agei,t is the company age, Number of Analystsi,t is 
the number of analysts following firm i in year t, Institutional Ownershipi,t is the percentage of shares held by institutions,  Asset Tangibilityi,t is a measure of asset 
tangibility, R&D Expenditure is the ratio of annul R&D expenditure to sales, and εi,t is the error term.  We calculate t-statistics using White’s (1980) standard errors and 
report them in parentheses. 
***Significant at 1% level.  **Significant at 5% level. *Significant at 10% level. 
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Appendix A. Governance categories and factors used by Institutional Shareholder Service (ISS)  
 
This appendix reports the 24 governance standards related to financial and operational transparency that 
comprise our index. The standards are drawn from data compiled by Institutional Shareholder Service (ISS). 
Where appropriate, the associated category and variable in Gompers, Ishii, and Metrick (GIM) is also 
reported. GIM’s index is based on 22 governance standards and six state laws, as collected by the Investor 
Responsibility Research Center (IRRC), and is designed to capture anti-takeover provisions in a firm’s 
charter, bylaws, and state law.  
 
ISS Governance Categories and Standards GIM (#) 
Audit   
1 Audit committee consists solely of independent outside directors.  
Board   
1 Board is controlled by more than 50% independent outside directors.  
2 Nominating committee is comprised solely of independent outside directors.  
3 Compensation committee is comprised solely of independent outside directors.   
4 Governance committee meets at least once during the year.  
5 Board members are elected annually. Delay (#2) 
6 Size of board of directors is at least six but not more than 15 members.  
7 Shareholders have cumulative voting rights to elect directors. Voting (#3) 
8 CEO serves on no more than two additional boards of other public companies.  
9 No former CEO serves on board.  
10 The CEO and chairman duties are separated or a lead director is specified.  
11 Board guidelines are disclosed publicly.  
Charter   
1 Company has no poison pill. Other (#5) 
2 A majority vote is required to amend charter/bylaws (not supermajority). Voting (#5) 
3 A simple majority vote is required to approve a merger (not supermajority). Voting (#5) 
4 Shareholders may act by written consent and the consent is non-unanimous. Delay (#4) 
5 Shareholders are allowed to call special meetings. Delay (#3) 

6 
Board cannot amend bylaws without shareholder approval or only in limited 
circumstances Voting (#1,2)

7 Company is not authorized to issue blank check preferred stock. Delay (#1) 
Compensation  
1 Directors receive all or a portion of their fees in stock.  
Ownership  
1 All directors with more than one year of service own stock.  
2 Executives are subject to stock ownership guidelines.  
3 Directors are subject to stock ownership guidelines.  
State  
1 Incorporate in a state without any anti-takeover provisions.  
 
 




