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Information Asymmetry and Corporate Cash Holdings  
 

Abstract 
 

In this study we analyze the effect of information asymmetry on corporate cash holdings and 

whether the effect of cash holdings on firm value varies across firms with different levels of 

information asymmetry. Using various measures of information asymmetry, we show that 

companies that operate in higher information asymmetry environments hold less cash after 

controlling for corporate governance. We also show that cash adds less value to companies with 

higher levels of information asymmetry. On the whole, our results support the monitoring cost 

hypothesis of cash holdings over the investment opportunities hypothesis. 
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I. Introduction 

In this study we analyze the effect of information asymmetry on corporate cash holdings 

and whether the effect of cash holdings on firm value varies with information asymmetry. 

Although prior research sheds significant light on both the determinants and value implications 

of corporate cash holdings, there is only limited empirical evidence regarding the role of 

information asymmetry in corporate cash holdings. Given the critical role of information 

asymmetry in both corporate decision making and financial theories, analysis of corporate cash 

holdings from the perspective of information asymmetry seems overdue. We provide such 

evidence using various measures of information asymmetry. 

U.S. corporations hold large amounts of liquid assets. For instance, cash and marketable 

securities account for 22.5% of total assets of publicly traded companies during the ten-year 

period from 2000 through 2009.1 Corporate cash holdings allow firms to exploit profitable 

investment opportunities and make obligatory debt payments in case of cash flow shortfalls 

without having to access external capital markets. However, higher corporate cash holdings may 

prove a disadvantage if managers use them for their own benefit at the expense of shareholders. 

Information asymmetry is likely to influence corporate cash holdings because it affects 

both managerial behavior and the ability of outsiders to understand that behavior. For example, 

higher information asymmetry might exacerbate the free cash flow problem (Jensen, 1986) 

because it would make it harder for outsiders to monitor and interpret managerial actions. 

Alternatively, higher information asymmetry might make both managers and shareholders more 

concerned about firms’ future capital needs if higher information asymmetry makes it more 

likely that future equity offerings will be underpriced (Myers and Majluf, 1984). 

                                                 
1 Nonfinancial U.S. companies hold $1.93 trillion in cash and other liquid assets at the end of September 2010. 
(Source: Wall Street Journal, December 10, 2010).  
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Prior studies of cash holdings may be clustered into two broad groups. The first strand of 

research analyzes the determinants of cash holdings. These studies suggest that firms hold cash 

for the transaction cost, precautionary, tax, and agency motives. Meltzer (1993) and Mulligan 

(1997) analyze the transaction cost motive for holding cash. Song and Lee (2012) find that firms 

in East Asian countries maintain large precautionary cash holdings even after the economy 

recovers from the 1997 financial crisis. Foley, Hartzell, Titman, and Twite (2007) provide 

evidence for the tax motive for cash holdings, while Bates, Kahle, and Stulz (2009) provide 

evidence against the tax motive. Dittmar, Mahrt-Smith, and Servaes (2003), Kalcheva and Lins 

(2007), and Harford, Mansi, and Maxwell (2008) analyze the agency motive for holding cash.2 

The second strand of research examines the effect of cash holdings on firm performance 

and firm value. Mikkelson and Partch (2003) show that holding large cash reserves does not 

impair corporate performance. Faulkender and Wang (2006) show that the marginal value of 

cash declines with larger cash holdings, higher leverage, and better access to capital markets. 

Pinkowitz, Stulz, and Williamson (2006) find that the market valuation of corporate cash is 

smaller in countries with poorer investor protection. Pinkowitz and Williamson (2007) find that 

cash is more valuable for firms with greater and more volatile investment opportunities. Dittmar 

and Mahrt-Smith (2007) show that cash holdings are more valuable for companies with better 

governance structures, and Harford, Mansi, and Maxwell (2008) find that firms with poor 

shareholder rights and excess cash have lower profitability and smaller market valuations.3 

                                                 
2 Pinkowitz and Williamson (2001) examine the effect of bank power on cash holdings and show that strong 
Japanese banks influence firms to hold large cash balances. Bates, Kahle, and Stulz (2009) find a significant 
increase in the average cash-to-assets ratio for U.S. industrial firms during 1980-2006 and attribute it to an increase 
in the overall riskiness of cash flows. Duchin (2010) and Subramaniam, Tang, Yue, and Zhou (2011) show that 
diversified firms hold less cash than single-division firms. 
3 More recently, Fresard and Salva (2010) find that the value of excess cash is greater for firms cross-listed on the 
U.S. market than their domestic peers. Fresard (2010) finds that larger cash reserves lead to future market share 
gains and interprets the result as evidence that corporate cash holdings strategically influence product market 
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Although prior research sheds light on the causes and consequences of cash holdings,4 

there is only limited evidence regarding the relation between information asymmetry and cash 

holdings. Opler, Pinkowitz, Stulz, and Williamson (1999) use the firm’s R&D expenditure as a 

proxy for information asymmetry and show that firms with larger R&D expenditures hold more 

liquid assets. Although firms with larger R&D expenditures may have greater information 

asymmetry, larger R&D expenditures may also reflect greater growth opportunities. It is also 

possible that causality runs the other way around: firms with larger cash reserves spend more on 

R&D activities. Dittmar, Mahrt-Smith, and Servaes (2003) use the market-to-book ratio as a 

proxy for information asymmetry in their analysis of corporate cash holdings, which is subject to 

the same criticism as R&D expenditures. Furthermore, it is unclear how the market valuation of 

cash varies with the firm’s information environment. 

In this study we test two competing hypotheses for the effect of information asymmetry 

on cash holdings. The monitoring cost hypothesis of cash holdings predicts that the amount of 

cash that a firm holds is inversely related to the level of information asymmetry between the 

firm’s managers and its outside shareholders. In contrast, the investment opportunities 

hypothesis predicts a positive relation between cash holdings and information asymmetry. 

[Section II provides a detailed description of these hypotheses.]  

Our empirical results show that corporate cash holdings are negatively and significantly 

related to various measures of information asymmetry, after controlling for the effects of 

corporate governance and other firm characteristics. The results are robust to different estimation 
                                                                                                                                                             
outcomes. Denis and Sibilkov (2010) show that cash holdings are more valuable for financially constrained firms 
because higher cash holdings allow them to undertake value-increasing projects that might otherwise be bypassed. 
Liu and Mauer (2011) find a positive relation between the sensitivity of CEO compensation to stock price volatility 
and cash holdings and a negative relation between CEO risk-taking incentive and the value of cash to shareholders. 
Tong (2011) shows that the value of cash is lower in diversified firms than in single-division firms, and that firm 
diversification reduces the value of cash among firms with poor corporate governance. 
4 See, for example, Dittmar and Mahrt-Smith (2007). 
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methods, including the fixed-effects and Fama-MacBeth regressions, and regressions using 

changes in the variables. Consistent with prior research, we show that a firm’s market value is 

positively related to the amount of excess cash it holds. More important, we find that cash adds 

less value to companies with high levels of information asymmetry. We interpret these results as 

evidence that managers are more likely to misuse cash when it is difficult for outside 

shareholders to monitor their actions. On the whole, our results support the monitoring cost 

hypothesis of cash holdings. 

Although information asymmetry and principal-agent conflicts are central to financial 

theories, prior research provides only limited empirical evidence regarding the effect of 

information asymmetry on principal-agent conflicts. Our study underscores the importance of 

information asymmetry in principal-agent conflicts by analyzing its effect on corporate asset (i.e., 

cash) that is highly vulnerable to managerial waste. Management has easy access to corporate 

cash and much of its use is discretionary. While the conflict of interest associated with corporate 

excess cash has been well recognized since Jensen (1986), how information asymmetry affects 

this conflict is not well understood. Our study makes an important contribution to the literature 

by providing evidence on how information asymmetry affects both the level and value 

implication of corporate cash holdings. 

The rest of the paper is organized as follows. Section II describes our two hypotheses 

concerning the level of corporate cash holdings. Section III describes data sources, explains 

variable measurement methods, and presents summary statistics. Section IV analyzes the relation 

between cash holdings and various measures of information asymmetry using different 

estimation methods, samples, and variable measurements. This section also examines the effect 

of information asymmetry on corporate payout and share repurchase decisions. Section V 
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analyzes whether the effect of cash holdings on firm value varies with information asymmetry. 

Section VI provides a brief summary and concluding remarks.  

 

II. Statement of Hypotheses 

Jensen (1986) suggests that corporate managers may undertake value-decreasing projects 

when they have more cash than they can invest in profitable projects. Jensen argues that this 

agency problem could be minimized by reducing the amount of free cash flow available to 

managers.5  Jensen (1986) and Stulz (1990) predict that shareholders will restrict managers’ 

access to free cash flow to mitigate the agency problem. To the extent that managers’ incentives 

and abilities to engage in value-destroying activities vary with the firm’s information 

environment, the amount of cash that managers can hold (more precisely, the amount of cash that 

shareholders allow managers to hold) is likely to depend on the firm’s information environment. 

For instance, shareholders of companies operating in opaque information environments 

may not want managers to hold large amounts of cash because it is difficult and costly for them 

to monitor managerial actions in such environments. In contrast, if the firm’s information 

environment is transparent, resulting in little information asymmetry between managers and 

outside shareholders, shareholders may allow managers to hold large amounts of cash because 

they can monitor managerial actions effectively and punish those managers who waste cash. 

These considerations suggest that, all things being equal, how much cash a firm holds is likely to 

be negatively related to the degree of information asymmetry between its managers and outside 

shareholders. We call this the monitoring cost hypothesis of cash holdings. 

                                                 
5 Jensen (1986) holds that firms could minimize the agency cost of free cash flow by increasing future debt service 
requirements (i.e., interest payments) without keeping the proceeds from the new debt (e.g., by issuing debt in 
exchange for stock). 
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Myers and Majluf (1984) hold that corporate liquidity enables firms to undertake new 

projects without relying on external capital markets, thereby avoiding both flotation costs and 

information asymmetry costs (e.g., underpricing) that often accompany equity offerings.  Hence, 

among firms with similar investment opportunities, cash holdings could be more valuable for 

firms that operate in more opaque informational environments. Therefore, it is in the interest of 

shareholders for the firm to maintain larger cash reserves when information asymmetry is higher. 

In contrast to the monitoring cost hypothesis, this scenario suggests a positive relation between 

the level of cash holdings and the level of information asymmetry. We call this the investment 

opportunities hypothesis of cash holdings. 

Whether the level of cash holdings decreases or increases with the level of information 

asymmetry would depend on the relative sizes of the managerial monitoring cost and the cost of 

external financing. If the managerial monitoring cost dominates the cost of external financing, 

we’ll find evidence in favor of the monitoring cost hypothesis, i.e., cash holdings decrease with 

information asymmetry. In contrast, if the cost of external financing dominates the managerial 

monitoring cost, we’ll find evidence in favor of the investment opportunities hypothesis, i.e., 

cash holdings increase with information asymmetry.       

       

III. Data Sources, Variable Measurement, and Descriptive Statistics 

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

present descriptive statistics. 

 
A. Data Sources 

 
We obtain data from the following sources: the NYSE’s Trade and Quote (TAQ), the 

Center for Research in Security Prices (CRSP), the Institutional Brokers' Estimate System 
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(I/B/E/S), the CDA/Spectrum Institutional (13F) Holdings, the RiskMetrics (formerly the 

Investor Responsibility Research Center) Governance Database, and Standard & Poor's 

Compustat for the 17-year period from 1993 through 2009. Our initial sample includes all stocks 

listed on the NYSE, AMEX, and NASDAQ. We exclude financial companies (SIC Codes 6000-

6999), utility companies (SIC Codes 4900-4999), companies with an average annual share price 

less than $5, and non-U.S. companies from the study sample.6 We apply standard filters (see 

Huang and Stoll, 1996) to the TAQ data to remove outliers and minimize data errors. 

 

B. Measures of Information Asymmetry 
 

Agency theory (e.g., Myers and Majluf, 1984) concerns the conflict of interests and 

information asymmetry between corporate insiders (e.g., managers) and outsiders (e.g., existing 

and prospective shareholders), while market microstructure theory concerns the information 

asymmetry between informed and uninformed traders. Diamond (1985) shows that lower 

information asymmetry between corporate insiders and outsiders results in lower information 

asymmetry between traders because the public release of inside information to outsiders makes 

traders' beliefs more uniform and reduces the information asymmetry between informed and 

uninformed traders. Chung, Elder, and Kim (2010) provide empirical evidence that higher 

information asymmetry between corporate insiders and outsiders results in higher information 

asymmetry among traders. 

Following prior research (e.g., Bharath, Pasquariello, and Wu, 2009), we use various 

measures of information asymmetry that are commonly found in the market microstructure 

                                                 
6 Following prior research (see Bates, Kahle, and Stulz, 2009), we exclude financial firms because they may hold 
cash to meet regulatory capital requirements and utilities because their cash holdings may be subject to regulatory 
supervision.  
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literature, including the price impact of a trade, the adverse selection component of the spread, 

and the probability of information-based trading, to examine the effect of information asymmetry 

on corporate cash holdings.7 To assess the sensitivity of our results to different measures of 

information asymmetry, we also use the dispersion of financial analysts’ earnings forecasts and 

an aggregate (composite) metric as additional measures. 

The price impact of a trade measures the extent to which a trade alters the share price. 

Thus, it captures the value of private information held by informed traders. We measure the price 

impact of a trade for firm i by  

Price Impacti,τ = Qi,τ[(Mi,τ+5 – Mi,τ) / Mi,τ];                                     (1) 
 
where Mi,τ and Mi,τ+5 are quote midpoints at time τ and τ + 5 minutes, respectively, and Qi,τ equals 

1 for buyer-initiated trades and –1 for seller-initiated trades.8 We calculate the mean value of 

Price Impacti,τ in each year from 1993 through 2009 by weighting each trade equally.  

The adverse selection component of the bid-ask spread also captures the value of private 

information held by informed traders. We estimate the adverse selection component of the spread 

using the models developed by Lin, Sanger, and Booth (1995), Glosten and Harris (1988), and 

George, Kaul and, Nimalendran (1991).9 Lin, Sanger, and Booth (LSB) (1995) use the following 

regression model to estimate the adverse-selection component of the spread: 

∆Quotet = λSt-1 + εt.                                                       (2) 

                                                 
7 Many studies use these measures to analyze issues in corporate finance, investments, and asset pricing. See Lee, 
Mucklow, and Ready (1993), Brennan and Subrahmanyam (1995), Heflin and Shaw (2000), Easley, Hvidkjaer, and 
O’Hara (2002), Fuller (2003), Flannery, Kwan, and Nimalendran (2004), Graham, Koski, and Loewenstein (2006), 
Odders-White and Ready (2006), Chen, Goldstein, and Jiang (2007), Kang and Liu (2008), Fang, Noe, and Tice 
(2009), and Lipson and Mortal (2009). Madhavan (2000) and Lipson (2003) suggest that more interesting research 
can be generated by linking corporate finance and market microstructure.  
8 We estimate Qi,τ  using the Lee and Ready (1991) algorithm as modified by Bessembinder (2003). 
9 Van Ness, Van Ness, and Warr (2001) show that the models of Glosten and Harris (1988), George, Kaul and 
Nimalendran (1991), and Lin, Sanger and Booth (1995) yield more accurate estimates of the adverse selection cost 
than other models. We omit the firm subscript i for simplicity. We estimate the adverse selection cost for a stock 
only if the stock traded at least three times per day on average in each year. 
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In equation (2), ∆Quotet = Quotet – Quotet-1 and St-1 = Pt-1 – Quotet-1, where Quotet is the quote 

midpoint at time t, Pt-1 and Quotet-1 are the transaction price and the quote midpoint at time t-1, 

respectively, and λ is the proportion of the adverse-selection component in the spread. We take 

the logarithm transformation of Quote, P, and S when we estimate λ. 

In the Glosten and Harris (GH) (1988) model, the adverse-selection component and other 

components (such as inventory holding and order processing) are expressed as linear functions of 

transaction volume. The GH model uses the following regression model to estimate the adverse-

selection component of the spread: 

Pt – Pt-1 = c0(Qt – Qt-1) + c1(QtVt – Qt-1Vt-1) + z0Qt + z1QtVt + εt;                       (3) 
 

where Pt is the transaction price at time t, Vt is the number of shares traded at time t, εt is the 

error term that captures both the rounding error and the arrival of public information, and Qt 

equals 1 for buyer-initiated trades and –1 for seller-initiated trades. We estimate the adverse-

selection component as Z0 = 2(z0 + z1Vt) and the transitory component as C0 = 2(c0 + c1Vt). The 

bid-ask spread in the GH model is the sum of Z0 and C0. We use the average share volume for 

stock i, to estimate Z0 and C0. We measure the adverse-selection component (as a proportion 

of the spread) as Z0/(Z0 + C0).  

George, Kaul, and Nimalendran (GKN) (1991) use the following regression model to 

estimate the adverse-selection component: 

;                                       (4)  

 
where TRt is the transaction return at time t, MRt is the quote midpoint return calculated from the 

quote midpoint immediately following the transaction at time t, sq is the percentage bid-ask 

spread, Qt is 1 for buyer-initiated trades and –1 for seller-initiated trades, ρ1 measures the order-

processing component, and (1 – ρ1) measures the adverse-selection component. 

V

t1ttq10tt ε)Q(Qsρρ)MR2(TR  



10 
 

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

using the sequential trade model of Easley, Kiefer, O’Hara, and Paperman (EKOP) (1996). The 

EKOP model of trading for firm i during trading day j is represented by the following likelihood 

function: 

                     (5)           

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, δj is the 

probability of a low signal given that an event has occurred, µi is the probability that a trade 

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

uninformed traders will actually trade, Ti,j is the total trading time for the day, and θi = (αi, δi, εi, 

μi) represents the vector of parameters to be estimated. We estimate the parameters θi for firm i 

for each year by maximizing the joint likelihood over the J observed trading days in a calendar 

year: 

                                                (6) 

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

   .                                                           (7)  
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We use the dispersion of analysts’ earnings forecasts (DISP) as an additional measure of 

information asymmetry.10 Following prior studies, we obtain DISP by dividing the standard 

deviation of analysts’ one-year earnings forecasts by the previous year-end share price.11 

Finally, we construct a composite score of information asymmetry (SCORE). In each 

year, we sort firms according to each information asymmetry (IA) measure and group them into 

deciles, where Decile 1 includes firms with the lowest information asymmetry and Decile 10 

includes firms with the highest information asymmetry.  Next, we assign an IA score of 1 to all 

firms in Decile 1 and an IA score of 10 to all firms in Decile 10. We then obtain the composite 

information asymmetry score of each firm in each year by averaging its IA score across our six 

information asymmetry measures (i.e., Price Impact, LSB, GH, GKN, PIN, and DISP). Thus, the 

value of SCORE ranges from 1 (the lowest information asymmetry) to 10 (the highest 

information asymmetry). 

 
 

C. Cash Holdings and Control Variables 

Following Opler, Pinkowitz, Stulz, and Williamson (1999) and Harford, Mansi, and 

Maxwell (2008), we measure corporate cash holdings by the ratio of cash and marketable 

securities to non-cash assets (NCA) (NCA = total assets – cash and marketable securities). We 

also employ an alternative measure of cash holdings, the ratio of cash and marketable securities 

to total assets, to assess the robustness of our results with respect to different definitions of cash 

holdings. Prior studies [see Harford, Mansi, and Maxwell (2008), Bates, Kahle, and Stulz (2009), 

                                                 
10 Drobetz, Gruninger, and Hirschvogl (2010) show that the market valuation of corporate cash holdings decreases 
with the dispersion of analysts’ earnings forecasts. However, they do not examine how corporate cash holdings are 
related to the dispersion of earnings forecasts. 
11 See Kinney, et al. (2002), Bailey, et al. (2003), Gu and Wu (2003), Heflin, et al. (2003), Zhang (2006), Guntay 
and Hackbarth (2010), and Chordia, Roll, and Subrahmanyam (2011). 
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and references therein] show that a significant portion of cross-sectional variation in corporate 

cash holdings can be explained by various firm characteristics. Following these studies, we 

include a number of firm characteristics as control variables in our regression analysis. These 

variables include: analyst following, stock market liquidity, institutional ownership, corporate 

governance quality, non-cash assets, cash flow ratio, net working capital ratio, market-to-book 

ratio, R&D expenditure ratio, debt ratio, a dummy variable for dividend payout, acquisition 

expenditure ratio, capital expenditure ratio, and a measure of industry risk. 

We measure analyst following by the number of financial analysts covering a firm; stock 

liquidity by the time-weighted quoted bid-ask spread;12 institutional ownership by the percentage 

of shares held by institutions; and governance quality by the governance index developed by 

Gompers, Ishii, and Metrick (GIM) (2003). We obtain cash flow ratio by dividing earnings after 

interest, dividend, and taxes, but before depreciation by NCA; net working capital ratio by 

dividing current assets net of cash minus current liabilities by NCA; market-to-book ratio by 

dividing the book value of assets minus book value of equity plus the market value of equity by 

NCA; R&D expenditure ratio by dividing R&D expenditures by NCA; debt ratio by dividing 

total debt (short- and long-term debt) by NCA; acquisition expenditure ratio by dividing 

acquisition expenditures by NCA; capital expenditure ratio by dividing capital expenditure by 

NCA; and industry risk as the ratio of the industry average of the standard deviation of cash flow 

for the past ten years to NCA.13   

 
 
 

                                                 
12 We measure the quoted bid-ask spread of stock i at time τ by Quoted Spreadi,τ = (Aski,τ – Bidi,τ)/Mi,τ, where Aski,τ 

is the ask price of stock i at time τ, Bidi,τ is the bid price of 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 in each year from 1993 through 2009. 
13 We use the Fama and French 48-industry classification method when we calculate industry risk. 
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D. Descriptive Statistics  

Table I shows descriptive statistics for cash holdings, seven information asymmetry 

measures, and other stock attributes of our study sample.14 The mean and median ratios of cash 

and marketable securities to non-cash assets (NCA) are 0.6625 and 0.1134, respectively.15 When 

we measure cash holdings by the ratio of cash and marketable securities to total assets, the mean 

and median values are 0.2029 and 0.1018. These results suggest that both measures of cash 

holdings are highly skewed.16  

Panel A in Table II shows time-series variations in cash holdings and non-cash assets 

(NCA). Consistent with the result in Bates, Kahle, and Stulz (2009), the mean and median cash 

to total assets ratios during 2000-2009 are around 20-24% and 8-15%, respectively, which are 

larger than the corresponding figures during the 1990s. The median cash to non-cash assets ratio 

is about 6.7-9.5% during 1993-2000 and 12.4-18% during 2001-2009.17 The corresponding mean 

values are much higher because some firms have high cash to non-cash assets ratios. Panel B in 

Table II shows significant variations in cash holdings and non-cash assets across industries. For 

example, firms in medical equipment, pharmaceutical products, business services, computers, 

and electronic equipment industries hold more cash than firms in other industries. We include 

both year and industry dummy variables in our regression analysis to account for the variation in 

cash holdings over time and across industries. 

 

 
                                                 
14 All variables are winsorized at the 0.5% and 99.5% to reduce the effect of outliers.  
15 We checked our data for accuracy and confirmed that the large mean value is due to some firms with large cash 
ratios that remain in the sample even after winsorization. 
16 In our regressions, we use the logarithm of the variables with a skewed distribution (e.g., the ratio of cash and 
marketable securities to non-cash assets) to reduce the influence of extreme observations. 
17 The results indicate that although the subprime crisis significantly reduced corporate cash holdings in 2008, the 
level of cash holdings quickly rebounded to the pre-crisis level in 2009.    
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IV. Empirical Results 

 In this section we conduct regression analysis to examine the relation between corporate 

cash holdings and information asymmetry and perform a number of robustness tests using 

different variable measurements, sample selections, and estimation methods. 

 

A. Information Asymmetry and Corporate Cash Holdings 

 To examine whether the level of cash holdings is related to information asymmetry after 

controlling for the effects of other variables, we estimate the following regression model: 

 
Log(1 + Cashi,t/NCAi,t)= β0 + β1(Price Impacti,t, LSBi,t, GHi,t, GKNi,t, PINi,t, DISPi,t, or SCOREi,t)  
               
                 + β2Analyst Followingi,t + β3 Quoted Spreadi,t + β4 Institutional Ownershipi,t 

 
+ β5Log(GIM-Indexi,t) + β6 Log(NCAi,t) + β7 Cash Flow Ratioi,t 

 
+ β8 Net Working Capital Ratioi,t + β9 Market-to-Book Ratioi,t 

 
+ β10R&D Expenditure Ratioi,t + β11 Debt Ratioi,t + β12 Dividend Dummyi,t 

 

+ β13Acquisition Expenditure Ratioi,t + β14 Capital Expenditure Ratioi,t  

 

+ β15Industry Riski,t+ Year Dummy Variables  
 

                    + Industry Dummy Variables using Two-Digit SIC Industry Code + εi,t,;               (8) 
 

where Cashi,t/NCAi,t is the ratio of cash and marketable securities to non-cash assets (NCA) for 

firm i in year t; Price Impacti,t is the mean price impact of trades; LSBi,t/GHi,t/GKNi,t are the Lin, 

Sanger, and Booth (LSB), Glosten and Harris (GH), and  George, Kaul and Nimalendran (GKN) 

adverse selection components of the spread; PINi,t is the probability of information-based trading; 

DISPi,t is the dispersion of analysts’ earnings forecasts; SCOREi,t is the composite information 

asymmetry score; Analyst Followingi,t is the number of financial analysts following the firm; 
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Quoted Spreadi,t is the time weighted proportional quoted bid-ask spread; Institutional 

Ownershipi,t is the percentage of shares held by institutions; GIM-Indexi,t is the GIM governance 

index; Cash Flow Ratioi,t is the ratio of earnings to NCA; Net Working Capital Ratioi,t is the ratio 

of current assets net of cash minus current liabilities to NCA; Market-to-Book Ratioi,t is the ratio 

of the book value of assets minus book value of equity plus the market value of equity to NCA; 

R&D Expenditure Ratioi,t is the ratio of R&D expenditures to NCA;18 Debt Ratioi,t is the ratio of 

total debt to NCA; Dividend Dummy equals one for firms that paid a common dividend and zero 

otherwise; Acquisition Expenditure Ratioi,t is the ratio of acquisition expenditures to NCA;  

Capital Expenditure Ratio i,t is the ratio of capital expenditures to NCA; Industry Riski,t is the 

ratio of the industry average of the standard deviation of cash flow for the past ten years to NCA; 

and εi,t is the error term.  

Table III shows the results of the ordinary least squares (OLS) regressions with clustered 

standard errors at the firm level using the pooled data of cross-sectional and time-series 

observations.19 Because the number of observations for the GIM governance index is much 

smaller than the number of observations for all other variables, we estimate the regression model 

with and without the GIM governance index to fully use our data as well as to assess the 

sensitivity of our results with respect to different samples. Panel A shows the results when we 

exclude Log(GIM-Index) from the regression model and Panel B shows the results when we 

include Log(GIM-Index) in the regression model. 

Regardless of whether or not we include Log(GIM-Index) in the regression model, 

Log(Cash/NCA) is negatively and significantly related to all seven measures of information 

                                                 
18 When R&D is missing, we set it equal to zero. 
19 We obtain qualitatively similar results when we estimate the model using standard errors that are robust to 
simultaneous correlation along two dimensions, firms and time, suggested in Thompson (2011). 
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asymmetry, indicating that firms with higher information asymmetry tend to hold less cash and 

that information asymmetry has the ability to explain cross-firm variations in cash holdings 

beyond that of corporate governance. 20 These results support the monitoring cost hypothesis of 

cash holdings over the investment opportunities hypothesis, suggesting that the managerial 

monitoring cost may be larger than the information asymmetry cost considered in Myers and 

Majluf (1984).21 

Our results are consistent with the finding of Helwege and Liang (1996) and Graham and 

Harvey (2001) that corporate managers do not consider information asymmetry important in 

financing decisions. For instance, Helwege and Liang (1996, p. 457) find that “asymmetric 

information variables have no power to predict the relative use of public bonds over equity.” 

Similarly, Graham and Harvey (2001, p. 219) conclude that “In general, these findings are not 

consistent with the pecking-order idea that informationally induced equity undervaluation causes 

firms to avoid equity financing.” 

Consistent with the findings of Opler, Pinkowitz, Stulz, and Williamson (1999), Harford, 

Mansi, and Maxwell (2008), and Bates, Kahle, and Stulz (2009), we find larger cash holdings in 

firms with greater growth opportunities (e.g., higher market-to-book ratio and R&D expenditure 

                                                 
20 The results are also economically significant. For example, an increase in Price Impact from the 25th percentile to 
75th percentile value results in a 21% decrease in cash holdings (i.e., Cash/NCA). Note that (-11.9562) * (0.0024 – 
0.0006) = -0.0215, where -11.9562 is the regression coefficient on Price Impact in Table III, 0.0024 is the 75th 
percentile value of Price Impact, and 0.0006 is the 25th percentile value of Price Impact. The percentage change in 
Cash/NCA would equal [exp(Log(1 + 0.1134) – 0.0215 ) – 1 –  0.1134]/0.1134 = -0.2090, where 0.1134 is the mean 
value of Cash/NCA. Likewise, an increase in LSB from the 25th percentile to the 75th percentile results in a 22% 
decrease in cash holdings (i.e., Cash/NCA). Note that (-0.0860) * (0.3916 – 0.1288) = -0.0226, where -0.0860 is the 
regression coefficient on LSB in Table III, 0.3916 is the 75th percentile value of LSB, and 0.1288 is the 25th 
percentile value of LSB.  The percentage change in Cash/NCA would equal [exp(Log(1 + 0.1134) – 0.0226) – 1 –  
0.1134]/0.1134 = -0.2195, where 0.1134 is the mean value of Cash/NCA. 
21 One may argue that the lower cash holdings for firms with greater information asymmetries is because it is easier 
for their managers to spend cash, leaving little cash in their firms. However, La Porta, Lopez-de-Silanes, Shleifer, 
and Vishny (2000) and Dittmar, Mahrt-Smith, and Servaes (2003) suggest that shareholder interests rather than 
managerial self-interest determine corporate cash holdings in countries with good legal protections for shareholders. 
We address this issue in Section IV.D.  
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ratio), smaller NCA, lower GIM governance index, larger institutional ownership, larger analyst 

following, lower debt ratio, lower net working capital ratio, no dividend payout, and lower 

acquisition expenditure ratio. 22  We find no significant relation between cash holdings and 

industry risks when we include GIM governance index.23 The positive relation between cash 

holdings and growth opportunities may be driven by the transaction cost and precautionary 

motives for holding cash–firms with larger investment opportunities would find it optimal to 

hold greater cash reserves to minimize potential transaction costs.24 Larger firms may hold less 

cash because they have better access to capital markets.25 Larger cash holdings for less leveraged 

firms suggest that variables that make debt costly make cash advantageous. The negative relation 

between cash holdings and the net working capital ratio suggests that cash and working capital 

are substitutes. Companies that pay dividends may have less cash because they can raise funds at 

low cost by cutting their dividends, whereas companies that do not pay dividends have to rely on 

capital markets to raise funds.  

The results show that firms with lower stock market liquidity (larger quoted bid-ask 

spreads) hold less cash. To the extent that the bid-ask spread reflects the level of information 

asymmetry (because the quoted bid-ask spread includes the adverse selection component of the 

spread), the negative relation between cash holdings and spreads is also consistent with the 

monitoring cost hypothesis. 

                                                 
22 Lins, Servaes, and Tufano (2010) find that firms use lines of credit instead of non-operational (excess) cash to 
exploit future business opportunities. 
23 Bates, Kahle, and Stulz (2009) find that cash holdings are significantly related to industry risks.  The difference 
between their and our results may be attributable to the fact that our regression model includes industry dummy 
variables whereas theirs does not.  
24 It is important to note that the negative relation between cash holdings and information asymmetry discussed 
above is not necessarily inconsistent with the precautionary demand theory of cash holdings, which posits that firms 
hold cash for unforeseen contingencies. Precautionary cash holdings would increase with information asymmetry 
only if outside financing costs increase with information asymmetry. If outside financing costs do not increase with 
information asymmetry, precautionary cash holdings would not be related to information asymmetry.  
25 Harford, Mansi, and Maxwell (2008) consider firm size a proxy for takeover deterrent.  
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B. Regression Results using Different Measures of Analyst Following and Cash Holdings 

The sample used in the previous sections comprises only those firms that are included in 

the TAQ, CRSP, Institutional Brokers' Estimate System (I/B/E/S), CDA/Spectrum Institutional 

(13F) Holdings, and Compustat databases. Because the number of firms in the I/B/E/S database 

is much smaller than the number of firms in other databases,26 our sample size is smaller than it 

could have been had we not included analyst following in our regression models. To assess the 

sensitivity of our results with respect to how we select our sample and measure analyst coverage, 

we re-estimate regression model (8) using the expanded sample that also includes firms that are 

not in the I/B/E/S database (we assume that these firms have no analyst following). As we did 

earlier, we obtain the regression results with and without the GIM index in the model and find 

qualitatively similar results. Hence we report only the results with the GIM index in the model. 

The results (see Panel A in Table IV) show that the estimated regression coefficients for all 

seven measures of information asymmetry are again negative and significant. The results for 

other variables are also qualitatively similar to those presented in Table III. 

Some prior studies scale both the dependent and relevant independent variables by total 

assets instead of non-cash assets (NCA). To determine whether our results are sensitive to how 

we scale variables, we reproduce Table III using Log(Cash/Total Assets) instead of Log(Cash/ 

NCA) as the dependent variable, Log(Total Assets) instead of Log(NCA), and all other relevant 

independent variables scaled by total assets. The results (see Panel B in Table IV) show that the 

estimated regression coefficients on LSB, GH, GKN, and SCORE are all negative and significant 

                                                 
26 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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at the 1% level. The coefficients on Price Impact, PIN, and DISP are also negative, but 

insignificant. As in Panel A of Table IV, the results for other variables are also qualitatively 

similar to those presented in Table III. Overall, these results suggest that our main results are 

robust to different measures of analyst following and cash holdings.    

 

C. Further Robustness Checks 

To further assess the robustness of our results, we examine whether they are sensitive to 

different estimation methods. Specifically, we employ the following three estimation methods: (1) 

the fixed-effects regression, (2) the Fama-MacBeth (1973) regression, and (3) regression using 

changes in the variables. Panel A in Table V shows the results of the fixed-effects regression and 

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

MacBeth regression results show that cash holdings are negatively and significantly related to 

information asymmetry variables. The results for other variables are generally similar to those in 

Table III. 

Table VI presents the results of regressions using changes in the variables. The results 

show that regression coefficients on all seven information asymmetry variables are negative and 

statistically significant. The results for other variables are qualitatively similar to those from the 

level variables in Table III. We also find that the coefficients on Δ Information Asymmetry are 

qualitatively similar to those in Table VI when lagged changes in the information asymmetry 

measures (i.e., Lag(Δ Information Asymmetry)) are added to the regression model.27 Overall, our 

regression results in Table III through Table VI indicate that firms hold less cash when they 

operate in higher information asymmetry environments.  

                                                 
27 The results are available from the authors upon request. 
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D. Additional Evidence on the Monitoring Cost Hypothesis from Dividend Payout and Share 
Repurchase Decisions    
 
 Although we show that firms with higher information asymmetry hold smaller cash 

balances and interpret the result as evidence in support of the monitoring cost hypothesis, we 

cannot rule out the possibility that the result may be driven by other reasons. For instance, the 

lower level of cash holdings in firms with higher information asymmetry may result from the 

managerial spending of cash on pet projects.28 To shed some light on this issue, we consider two 

likely channels through which the monitoring cost hypothesis might operate–dividend payout 

and share repurchase. If the monitoring cost hypothesis were true, firms with higher information 

asymmetry would be more likely to pay out their residual cash as dividends or repurchase their 

shares, resulting in lower cash holdings.29 On the other hand, if the negative relation between 

cash holdings and information asymmetry were driven by the managerial spending of cash on pet 

projects, we would not observe a higher propensity to pay dividends or repurchase stock in firms 

with higher information asymmetry. 

To examine how information asymmetry affects the firm’s dividend payout and share 

repurchase decisions, we estimate the following regression model: 

 
Dividend Increasei,t or Repurchase Changei,t  = β0 + β1 Residual Cashi,t-1 

+ β2 (Price Impacti,t, LSBi,t, GHi,t, GKNi,t, PINi,t, DISPi,t, or SCOREi,t) 

+ β3Residual Cashi,t-1 * (Price Impacti,t, LSBi,t, GHi,t, GKNi,t, PINi,t, DISPi,t, or SCOREi,t)   

                                                 
28 We call this the managerial spending hypothesis. Harford, Mansi, and Maxwell (2008) provide evidence that 
supports this hypothesis. For example, they show that firms with poor shareholder rights tend to spend more cash on 
acquisitions. In contrast, Pinkowitz, Sturgess, and Willamson (2012) show that cash-rich firms do not use their cash 
stockpiles to finance acquisitions. 
29 Prior research finds a positive relation between cash holdings and cash payout. See, e.g., Brown, Liang, and 
Weisbenner (2007) and Lee and Suh (2011).  
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+ β4Institutional Ownershipi,t + β5 Idiosyncratic Risk i,t  + β6 Firm Agei,t  

+ β7Sales Growthi,t + β8 Market-to-Book Ratioi,t + β9Price-Earning Ratioi,t 

+ β10 Annual Return i,t-1 + β11 Log(MVE i,t-1) 

                 + Industry Dummy Variables using Two-Digit SIC Industry Code + εi,t;       (9) 

 
where Dividend Increasei,t is the percentage increase in the annual cash dividend;30 Repurchase 

Changei,t  is the change in the annual repurchase amount from year t-1 to year t scaled by the 

market value of equity at the beginning of year t;31 Residual Cashi,t-1 is the residual from a 

modified version of regression model (8);32 Idiosyncratic Risk is log[(1- R2)/ R2], where R2 is the 

coefficient of determination estimated from an expanded market model (see Morck, Yeung, and 

Yu, 2000);33 Firm Age is the number of years since the firm first appeared in the CRSP database; 

Sales Growth is the percentage change in annual sales; Price-Earnings Ratio is the ratio of stock 

price to net income per share; Annual Return is the logarithm of the continuously compounded 

annual stock return; MVE is the market value of equity; and all other variables are the same as 

defined in regression model (8). 

Because Dividend Increasei,t is a left-censored variable, we use the Tobit regression 

model and report the results in Panel A of Table VII. Column 1 shows that the estimated 

coefficient on Residual Cash is positive and significant, suggesting that firms with greater 
                                                 
30 We obtain the annual cash dividend payment by adding all regular cash dividends (i.e., CRSP Distribution Code 
between 1222 and 1252) within each year. We assume that Dividend Increasei,t= 0 if there is no increase in 
dividends. 
31  We measure the annual repurchase amount by the sum of quarterly repurchase amounts, where quarterly 
repurchase amount is obtained by multiplying the quarterly number of repurchased shares (Compustat data item 
CSHOPQ) by the average repurchase price (Compustat data item PRCRAQ). Data on CSHOPQ and PRCRAQ are 
available only after 2004.  Hence our analysis of share repurchase is based on the 2004-2009 data. 
32 We drop the information asymmetry variables, Analyst Following, Quotes Spread, Institutional Investors, and 
Log(GIM-Index) from regression model (8). Residual Cash is the residual from this modified version of the 
regression model (8). Harford, Mansi, and Maxwell (2008) use the same model to estimate residual cash.   
33 We follow Morck, Yeung, and Yu (2000) and use the following expanded market model: rj,t= αj + β1,j rm,t-1 + β2,j 

ri,t-1 + β3,j rm,t + β4,j ri,t + β5,j rm,t+1 + β6,j ri,t+1  + εj,t, where rj,t is stock j’s return in week t, rm,t is the CRSP value-
weighted market index, and ri,t is the Fama and French value-weighted 48-industry index. 



22 
 

residual cash pay larger dividends. Columns 2 through 8 show the results when we add both 

Information Asymmetry and the interaction term between Residual Cash and Information 

Asymmetry to the regression model. The results show that all of the seven regression coefficients 

on the interaction term are positive and significant, indicating that firms with higher information 

asymmetry are more likely to pay their residual cash to shareholders as dividends. The estimated 

coefficients for Residual Cash are positive and significant only in two regressions (when we 

measure information asymmetry by Price Impact and GH). These results suggest that the positive 

relation between Residual Cash and Dividend Increase is likely to exist mainly in firms with high 

information asymmetry. 

Panel B in Table VII shows the OLS regression results for Repurchase Change. Similar 

to the result in Panel A, Column 1 shows that the estimated coefficient for Residual Cash is 

positive and significant, suggesting that firms with more residual cash repurchase more shares. 

The coefficients on the interaction variables between Residual Cash and Information Asymmetry 

are all positive and significant except for the regression using Price Impact as information 

asymmetry measure (i.e., Column 2). These results indicate that firms with high information 

asymmetry also increase share repurchases to pay out surplus cash. Overall, we interpret the 

results in Table VII as evidence that shareholders of firms with high information asymmetry 

want managers to increase cash dividends or share repurchases to distribute surplus cash, which 

is consistent with the monitoring cost hypothesis of cash holdings. 

   

V. Does the Effect of Cash Holdings on Firm Value Vary with Information Asymmetry? 

In the previous section we found evidence that supports the monitoring cost hypothesis. 

An implicit assumption underlying this hypothesis is that managers are more likely to misuse 
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cash when it is harder for outsiders to monitor and interpret their actions. In this section we test 

the assumption by examining (after controlling for other known determinants of firm value) 

whether cash adds less value to companies that operate in more opaque information 

environments. Specifically, we estimate the following regression model, which is a modified 

version of the models used in prior studies of the effect of cash holdings on the firm’s market 

value [see Pinkowitz, Stulz, and Williamson (2006), Dittmar and Mahrt-Smith (2007), and Bates, 

Kahle, and Stulz (2009)]:34 

 

 

 
 

                        ;  (10) 

 
where Xt is the value of variable X in year t; dXt+2 is the change in X from year t to year t + 2 

(i.e., Xt+2 – Xt); dXt-2 is the change in X from year t – 2 to year t (i.e., Xt – Xt-2); MV is the market 

value of the firm (i.e., the sum of the market value of equity, the book value of short-term debt, 

and the book value of long-term debt); NCA is non-cash assets (NCA = total assets – cash and 

marketable securities); E is earnings before extraordinary items plus interest, deferred tax credits, 

and investment tax credits; RD is research and development spending;35 D is common dividends 

paid; and I is interest expense. We estimate Excess Cashi,t for each firm in each year using the 

2SLS method of Dittmar and Mahrt-Smith (2007). The dummy variable for high information 

asymmetry, HIA Dummyi,t, equals one for firms that belong to the top third of each information 

asymmetry measure, and zero for firms in the bottom third. We use the dummy variable 

                                                 
34 These models are based on the valuation model used in Fama and French (1998).  
35 When RD is missing, we set it equal to zero. 
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approach to provide a more intuitive interpretation of the coefficients and to mitigate the 

measurement problem associated with information asymmetry metrics. Panel A in Table VIII 

shows the fixed-effects regression results of regression model (10).36 

 As in Dittmar and Mahrt-Smith (2007), we find that firm value is positively associated 

with the amount of excess cash. The regression coefficients on Excess Cash range from 12.1288 

to 14.5336 and are all statistically significant at the 1% level. The regression coefficients on HIA 

Dummy are negative and significant at the 1% level when we measure information asymmetry 

by price impact, adverse selection components of the spread (LSB, GH, and GKN), dispersion of 

analysts’ earnings forecasts (DISP), and the composite information asymmetry score (SCORE). 

The regression coefficient on PIN is also negative, but not significant. These results are 

consistent with the expectation that firm value decreases with information asymmetry because 

investors require higher returns when information asymmetry is higher. 

More important, the regression coefficients on the interaction term between Excess Cash 

and all seven information asymmetry variables are negative and significant at the 1% level, 

suggesting that excess cash adds less value to companies that operate in higher information 

asymmetry environments. The impact of information asymmetry on the market valuation of 

excess cash is economically significant. For example, the value of excess cash for firms in the 

top third of Price Impact is 12.9022 (= 14.5336 – 1.6314), which is 11% smaller than the 

corresponding figure (14.5336) for firms in the bottom third. For another example, the value of 

excess cash for firms in the top third of LSB is 7.5202 (= 13.1254 – 5.6052), which is 42% 

                                                 
36 Following Dittmar and Mahrt-Smith (2007), we estimate the model using only those firms with positive excess 
cash. To accurately measure the effect of information asymmetry on firm value, we first regress Excess Cash on 
HIA Dummy and obtain residuals and then estimate regression model (10) using the residuals. Because HIA 
Dummy is orthogonal to the residual, the coefficient on HIA Dummy captures the effect of information asymmetry 
on firm value that is independent of the correlation between HIA and Excess Cash. Note that the regression 
coefficient (and its t-statistic) on excess cash itself is invariant to the orthogonalization. 
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smaller than the corresponding figure (13.1254) for firms in the bottom third. We find similar 

results using other measures of information asymmetry. To check the robustness of our results, 

we also estimate regression model (10) using the Fama-MacBeth method and find qualitatively 

similar results (see Panel B in Table VIII).37 On the whole, these results are consistent with the 

conjecture that managers are more likely to waste corporate cash when it is harder for outsiders 

to monitor and interpret their actions. The relations between firm value and other explanatory 

variables are qualitatively similar to those reported in prior studies. 

 Dittmar and Mahrt-Smith (2007) show that excess cash is more valuable to firms with 

better governance structures. To determine whether the relation between firm value and 

information asymmetry remains significant after controlling for the effect of corporate 

governance on firm value, we include both LGIM (where LGIM equals one for firms that have 

below-median GIM governance indices and zero otherwise) and the interaction between LGIM 

and Excess Cash in the regression model. The number of observations (3,600+) in the 

regressions with these two additional explanatory variables is substantially smaller than the 

number of observations (6,300+) in the regressions without them because the IRRC database 

does not include many companies in the TAQ/CRSP/Compustat databases. Hence, the regression 

results with these governance variables shed additional light on whether our results regarding the 

effect of excess cash and information asymmetry on firm value are sensitive to study samples. 

 Panel A in Table IX shows the fixed-effects regression results when we include each of 

the seven high information asymmetry dummy variables, LGIM, and the interaction variables 

between these variables and Excess Cash in the regression model, where the dummy variable for 

                                                 
37 For brevity we report only the results for key explanatory variables. 



26 
 

high information asymmetry, HIA Dummyi,t, is the same as defined in regression model (10).38 

As in Table VIII, we find that the regression coefficients (8.9150, 8.9967, 10.3254, 7.5970, 

7.0062, 9.4725, and 8.0927) on Excess Cash are all positive and significant, whereas the 

regression coefficients (−6.7826, −6.7618, −7.6060, −4.6326, −4.6555, −7.4667, −6.9615) on the 

seven interaction variables between HIA Dummy and Excess Cash are all negative and 

significant at the 1% level. Consistent with Dittmar and Mahrt-Smith (2007), we find that firm 

value is positively and significantly related to the interaction variable between LGIM and Excess 

Cash, indicating that cash is more valuable in companies with better corporate governance. We 

obtain similar results (see Panel B in Table IX) from the Fama-MacBeth regressions. Overall, 

these results indicate that how information asymmetry affects the relation between cash holdings 

and firm value does not materially depend on corporate governance structure.   

 

VI. Summary and Concluding Remarks 

 Prior research shows that the level of a firm’s cash holdings is determined by many 

factors, including the transaction cost and precautionary motives, taxes, regulatory and legal 

environments for investor protection, uncertainty in cash flows, ownership structure, and internal 

governance mechanisms. Other studies show that the market valuation of cash depends on 

factors such as corporate governance, financial leverage, regulatory and legal environments for 

investor protection, corporate diversification, and CEO risk-taking incentives. Despite the 

importance of information asymmetry in the finance and management behavior literature, there 

is very little empirical evidence on how it affects corporate cash holdings. The present study 

                                                 
38 As in Table VIII, we use the orthogonalized excess cash variable in the regression. 
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sheds further light on this issue by analyzing the effects of information asymmetry on cash 

holdings and the market valuation of cash holdings. 

We propose that information asymmetry exerts an impact on corporate cash holdings 

because it affects both managerial behavior and the ability of outsiders to understand managerial 

behavior. Using a battery of regression analyses and different measures of information 

asymmetry, we show that firms hold less cash when the level of information asymmetry is higher. 

We also show that cash adds less value to companies with higher levels of information 

asymmetry. We interpret these results as evidence that managers are more likely to waste 

corporate cash when it is difficult for outside shareholders to monitor and interpret their actions. 

Our study underscores the importance of the firm’s information environment in corporate cash-

holding decisions and provides evidence that supports the monitoring cost hypothesis of cash 

holdings. 



28 
 

References 
 
Bailey, Warren, Haitao Li, Connie X. Mao, and Rui Zhong, 2003, Regulation fair disclosure and earnings 

information: Market, analyst, and corporate responses, Journal of Finance 58, 2487–2514. 
Bates, Thomas W., Kathleen M. Kahle, and Rene M. Stulz, 2009, Why do U.S. firms hold so much more 

cash than they used to? Journal of Finance 64, 1985–2021. 
Bessembinder, Hendrik, 2003, Issues in assessing trade execution costs, Journal of Financial Markets 6, 

233–257. 
Bharath, Sreedhar T., Paolo Pasquariello, and Guojun Wu, 2009, Does asymmetric information drive 

capital structure decisions? Review of Financial Studies 22, 3211–3243. 
Brennan, Michael J., and Avanidhar Subrahmanyam, 1995, Investment analysis and price formation in 

securities markets, Journal of Financial Economics 38, 361–381. 
Brown, Jeffrey R., Nellie Liang, and Scott Weisbenner, 2007, Executive financial incentives and payout 

policy: Firm responses to the 2003 dividend tax cut, Journal of Finance 62, 1935–1965. 
Chen, Qi, Itay Goldstein, and Wei Jiang, 2007, Price informativeness and investment sensitivity to stock 

price, Review of Financial Studies 20, 619–650. 
Chordia, Tarun, Richard Roll, and Avanidhar Subrahmanyam, 2011, Recent trends in trading activity and 

market quality, Journal of Financial Economics 101, 243–263. 
Chung, Kee H., 2000, Marketing of stocks by brokerage firms: The role of financial analysts, Financial 

Management 29, 35–54. 
Chung, Kee H., John Elder, and Jang-Chul Kim, 2010, Corporate governance and liquidity, Journal of 

Financial and Quantitative Analysis 45, 265-291.     
Denis, David J., and Valeriy Sibilkov, 2010, Financial constraints, investment, and the value of cash 

holdings, Review of Financial Studies 23, 247–269. 
Diamond, Douglas W., 1985, Optimal release of information by firms, Journal of Finance 40, 1071–1094. 
Dittmar, Amy, and Jan Mahrt-Smith, 2007, Corporate governance and the value of cash holdings, Journal 

of Financial Economics 83, 599–634.  
Dittmar, Amy, Jan Mahrt-Smith, and Henri Servaes, 2003, International corporate governance and 

corporate cash holdings, Journal of Financial and Quantitative Analysis 38, 111–133. 
Drobetz, Wolfgang, Matthias C. Gruninger, and Simone Hirschvogl, 2010. Information asymmetry and 

the value of cash, Journal of Banking and Finance 34, 2168–2184. 
Duchin, Ran, 2010, Cash holdings and corporate diversification, Journal of Finance 65, 955–992. 
Easley, David, Soeren Hvidkjaer, and Maureen O’Hara, 2002, Is information risk a determinant of asset 

returns? Journal of Finance 57, 2185–2221. 
Easley, David, Nicholas M. Kiefer, Maureen O’Hara, and Joseph B. Paperman, 1996, Liquidity, 

information, and infrequently traded stocks, Journal of Finance 5, 1405–1436. 
Fama, Eugene F., and Kenneth R. French, 1998, Taxes, financing decisions, and firm value, Journal of 

Finance 53, 819–843. 
Fama, Eugene F., James D. MacBeth, 1973, Risk, return, and equilibrium: Empirical tests, Journal of 

Political Economy 81, 607–636. 
Fang, Vivian, Thomas H. Noe, and Sheri Tice, 2009, Stock market liquidity and firm value, Journal of 

Financial Economics 94, 150–169. 
Faulkender, Michael, and Rong Wang, 2006, Corporate financial policy and the value of cash, Journal of 

Finance 61, 1957–1990.  
Flannery, Mark J., Simon Kwan, and Mahendrarajah Nimalendran, 2004, Market evidence on the 

opaqueness of banking firms' assets, Journal of Financial Economics 71, 419–460. 
Foley, C. Fritz, Jay C. Hartzell, Sheridan Titman, and Garry Twite, 2007, Why do firms hold so much 

cash? A tax-based explanation, Journal of Financial Economics 86, 579–607. 
Fresard, Laurent, 2010, Financial strength and product market behavior: The real effects of corporate cash 

holdings, Journal of Finance 65, 1097–1122. 



29 
 

Fresard, Laurent, and Carolina Salva, 2010, The value of excess cash and corporate governance: Evidence 
from U.S. cross-listings, Journal of Financial Economics 98, 359–384. 

Fuller, Kathleen P., 2003, The impact of informed trading on dividend signaling: a theoretical and 
empirical examination, Journal of Corporate Finance 9, 385–407. 

George, Thomas J., Gautam Kaul, and Mahendrarajah Nimalendran, 1991. Estimation of the bid-ask 
spread and its components: A new approach, Review of Financial Studies 4, 623–656. 

Glosten, Lawrence R., and Larry E. Harris, 1988, Estimating the components of the bid-ask spread, 
Journal of Financial Economics 21, 123–142. 

Gompers, Paul A., Joy Ishii, and Andrew Metrick, 2003, Corporate governance and equity prices, 
Quarterly Journal of Economics 118, 107–155. 

Graham, John R., and Campbell Harvey, 2001, The theory and practice of corporate finance: Evidence 
from the field, Journal of Financial Economics 60, 187-243. 

Graham, John R., Jennifer Koski, and Uri Loewenstein, 2006, Information flow and liquidity around 
anticipated and unanticipated dividend announcements, Journal of Business 79, 2301–2336. 

Gu, Zhaoyang, and Joanna Shuang Wu, 2003, Earnings skewness and analyst forecast bias, Journal of 
Accounting and Economics 35, 5–29. 

Guntay, Levent, and Dirk Hackbarth, 2010, Corporate bond credit spreads and forecast dispersion, 
Journal of Banking and Finance 34, 2328–2345. 

Harford, Jarrad,  Sattar Mansi, and William F. Maxwell, 2008, Corporate governance and a firm’s cash 
holdings, Journal of Financial Economics 87, 535–555.  

Heflin, Frank, K.R. Subramanyam, and Yuan Zhang, 2003, Regulation FD and the financial information 
environment: Early evidence, The Accounting Review 78, 1–37. 

Heflin, Frank, and Kenneth W. Shaw, 2000, Blockholder ownership and market liquidity, Journal of 
Financial and Quantitative Analysis 35, 621–633. 

Helwege, Jean, and Nellie Liang, 1996, Is there a pecking order? Evidence from a panel of IPO firms, 
Journal of Financial Economics 40, 429-458.  

Huang, Roger D., and Hans R. Stoll, 1996, Dealer versus auction markets: A paired comparison of 
execution costs on NASDAQ and the NYSE, Journal of Financial Economics 41, 313–357. 

Jensen, Michael C., 1986, Agency costs of free cash flow, corporate finance and takeovers, American 
Economic Review 76, 323–329. 

Kalcheva, Ivalina, and Karl V. Lins, 2007, International evidence on cash holdings and expected 
managerial agency problems, Review of Financial Studies 20, 1087–1112. 

Kang, Qiang, and Qiao Liu, 2008, Stock trading, information production, and executive incentives, 
Journal of Corporate Finance 14, 484–498. 

Kinney, William, David Burgstahler, and Roger Martin, 2002, Earning surprise “materiality” as measured 
by stock returns, Journal of Accounting Research 40, 1297-1329.  

La Porta, Rafael, Florencio Lopez-De-Silanes, Andrei Shleifer, and Robert Vishny, 2000, Investor 
protection and corporate governance, Journal of Financial Economics 58, 3–27. 

Lee, Bong Soo, and Jungwon Suh, 2011, Cash holdings and share repurchases: International evidence, 
Journal of Corporate Finance 17, 1306–1329. 

Lee, Charles M.C., Belinda Mucklow, and Mark J. Ready, 1993, Spreads, depths, and the impact of 
earnings information: An intraday analysis, Review of Financial Studies 6, 345–374. 

Lee, Charles M.C., and Mark J. Ready, 1991, Inferring trade direction from intraday data, Journal of 
Finance 46, 733–746. 

Lin, Ji-Chai., Gary C. Sanger., and G. Geoffrey Booth, 1995, Trade size and components of the bid-ask 
spread, Review of Financial Studies 8, 1153–1183. 

Lins, Karl V., Henri Servaes, and Peter Tufano, 2010, What drives corporate liquidity? An international 
survey of cash holdings and lines of credit, Journal of Financial Economics 98, 160-176. 

Lipson, Marc L., 2003, Market microstructure and corporate finance, Journal of Corporate Finance 9, 
377–384.  



30 
 

Lipson, Marc L., and Sandra Mortal, 2009, Liquidity and capital structure, Journal of Financial Markets 
12, 611–644. 

Liu, Yixin, and David Mauer, 2011, Corporate cash holdings and CEO compensation incentives, Journal 
of Financial Economics 102, 183–198. 

Madhavan, Ananth, 2000, Market microstructure: A survey, Journal of Financial Markets 3, 205–258. 
Meltzer, Allan H., 1993, The demand for money: A cross-section study of business firms, Quarterly 

Journal of Economics 77, 405–422. 
Mikkelson, Wayne H., and M. Megan Partch, 2003, Do persistent large cash reserves hinder performance, 

Journal of Financial and Quantitative Analysis 38, 275–294. 
Morck, Randall, Bernard Yeung, and Wayne Yu, 2000, The information content of stock markets: why do 

emerging markets have synchronous stock price movements? Journal of Financial Economics 58, 
215–260. 

Mulligan, Casey B., 1997, Scale economies, the value of time, and the demand for money: Longitudinal 
evidence from firms, Journal of Political Economy 105, 1061–1079. 

Myers, Stewart C., and Nicholas S. Majluf, 1984, Corporate financing and investment decisions when 
firms have information that investors do not have, Journal of Financial Economics 13, 187–221. 

Odders-White, Elizabeth R., and Mark J. Ready, 2006, Credit ratings and stock liquidity, Review of 
Financial Studies 19, 119–157. 

Opler, Tim, Lee Pinkowitz,, Rene M. Stulz, and Rohan Williamson, 1999, The determinants and 
implications of corporate cash holdings, Journal of Financial Economics 52, 3–46.  

Pinkowitz, Lee, Rene M. Stulz, and Rohan Williamson, 2006, Does the contribution of corporate cash 
holdings and dividends to firm value depend on governance? A cross-country analysis. Journal of 
Finance 61, 2725–2751. 

Pinkowitz, Lee., Jason Sturgess, J., and Rohan Williamson, 2012, Cash stockpiles and investment: Do 
cash-rich firms use cash in acquisitions? Working paper, Georgetown University. 

Pinkowitz, Lee, and Rohan Williamson, 2001, Bank power and cash holdings: Evidence from Japan, 
Review of Financial Studies 14, 1059–1082. 

Pinkowitz, Lee., and Rohan Williamson, 2007, What is the market value of a dollar of corporate cash? 
Journal of Applied Corporate Finance 19, 74–81.   

Song, Kyojik “Roy”, and Youngjoo Lee, 2012, Long-term effects of a financial crisis: Evidence from 
cash holdings of East Asian firms, Journal of Financial and Quantitative Analysis, forthcoming. 

Stulz, Rene M., 1990, Managerial discretion and optimal financing policies, Journal of Financial 
Economics 26, 3–27. 

Subramaniam, Venkat, Tony T. Tang, Heng Yue, and Xin Zhou, 2011, Firm structure and corporate cash 
holdings, Journal of Corporate Finance 17, 759–773. 

Thompson, Samuel B., 2011, Simple formulas for standard errors that cluster by both firm and time, 
Journal of Financial Economics 99, 1–10. 

Tong, Zhenxu, 2011, Firm diversification and the value of corporate cash holdings, Journal of Corporate 
Finance 17, 741–758. 

Van Ness, Bonnie F, Robert A. Van Ness, and Richard Warr, 2001, How well do adverse selection 
components measure adverse selection? Financial Management 30, 77–98. 

Zhang, X. Frank, 2006, Information uncertainty and stock returns, Journal of Finance 61, 105–136. 
 
 



31 
 

Table I 
Descriptive Statistics     
 
Cash/NCA is the ratio of cash and marketable securities to non-cash assets (NCA =  total assets – cash and marketable 
securities), Cash/Total Assets is the ratio of cash and marketable securities to total assets, Price Impact is the mean 
price impact of trades, LSB/GH/GKN are the Lin, Sanger, and Booth (LSB), Glosten and Harris (GH), and  George, 
Kaul and Nimalendran (GKN) adverse selection components of the spread, PIN is the probability of information-based 
trading, DISPi,t is the dispersion of analysts’ earnings forecasts, SCORE is the composite information asymmetry score, 
Analyst Following is the number of financial analysts following the firm, Quoted Spread is the time weighted 
proportional quoted bid-ask spread, Institutional Ownership is the percentage of shares held by institutions, GIM-
Index is the GIM governance index, Cash Flow Ratio is the ratio of earnings to NCA, Net Working Capital Ratio is the 
ratio of current assets net of cash minus current liabilities to NCA, Market-to-Book Ratio is the ratio of the book value 
of assets minus book value of equity plus the market value of equity to NCA, R&D Expenditure Ratio is the ratio of 
R&D expenditures to NCA, Debt Ratio is the ratio of total debt to NCA, Dividend Dummy equals one for firms that 
paid a common dividend and zero otherwise, Acquisition Expenditure Ratio is the ratio of acquisition expenditures to 
NCA, Capital Expenditure Ratio is the ratio of capital expenditure to NCA, and Industry Risk is the ratio of the 
industry average of the standard deviation of cash flow for the past ten years to NCA.  
 
   Standard Percentile  
Variable N Mean Deviation 25th 50th 75th 
Cash/NCA  48,216 0.6625 2.0763 0.0258 0.1134 0.4481 
Cash/Total Assets 48,216 0.2029 0.2337 0.0252 0.1018 0.3094 
Price Impact 48,216 0.0019 0.0022 0.0006 0.0012 0.0024 
LSB 46,924 0.2700 0.1763 0.1288 0.2099 0.3916 
GH 46,073 0.2515 0.1480 0.1564 0.2123 0.3054 
GKN 46,043 0.3251 0.1351 0.2370 0.3359 0.4299 
PIN 47,914 0.1853 0.0733 0.1313 0.1829 0.2365 
DISP 35,971 0.0073 0.0312 0.0004 0.0012 0.0034 
SCORE 35,971 5.3365 1.3566 4.3333 5.3333 6.3333 
Analyst Following  48,216 7.9709 7.6613 3.0000 5.0000 11.0000 
Quoted Spread  48,216 0.0169 0.0211 0.0032 0.0088 0.0227 
Institutional Ownership 48,216 0.5135 0.2815 0.2752 0.5235 0.7481 
GIM-Index 18,332 9.1022 2.6646 7.0000 9.0000 11.0000 
NCA 48,216 1,915 5,741 60 248 1028 
Cash Flow Ratio 48,216 -0.4110 1.3785 -0.0023 0.0841 0.1420 
Net Working Capital Ratio 48,216 0.0283 0.3766 -0.0508 0.0779 0.2265 
Market-to-Book Ratio 48,216 4.2534 7.8461 1.3013 1.9129 3.5288 
R&D Expenditure Ratio 48,216 0.1662 0.4717 0.0000 0.0046 0.1127 
Debt Ratio 48,216 0.2316 0.2196 0.0220 0.1942 0.3662 
Dividend Dummy 48,216 0.2991 0.4579 0.0000 0.0000 1.0000
Acquisition Expenditure Ratio 48,216 0.0332 0.0810 0.0000 0.0000 0.0203 
Capital Expenditure Ratio 48,216 0.0876 0.0940 0.0296 0.0571 0.1069 
Industry Risk 48,216 2.2471 3.2057 0.4462 1.1264 2.3062 
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Table II 
Time-Series and Industry Variations in Cash Holdings and Non-Cash Assets     
 
Panel A shows time-series variations in cash holdings and non-cash assets and Panel B shows variations in cash 
holdings and non-cash assets across industries during the period from 1993 through 2009. As in Dittmar and Mahrt-
Smith (2007), we use the Fama and French 48-industry classification. 
 
Panel A: Time-Series Variations in Cash Holdings and Non-Cash Assets 
 Cash/NCA Cash/Total Assets NCA ($ in millions) 
Year Mean Median Mean Median Mean Median 
1993 0.4231 0.0837 0.1635 0.0773 1,214 140 
1994 0.3610 0.0705 0.1506 0.0659 1,189 142
1995 0.4446 0.0674 0.1610 0.0632 1,190 147 
1996 0.6447 0.0883 0.1932 0.0811 1,154 132 
1997 0.6199 0.0922 0.1915 0.0844 1,200 143 
1998 0.4910 0.0729 0.1762 0.0680 1,351 173 
1999 0.6297 0.0753 0.1911 0.0700 1,565 211 
2000 0.7340 0.0949 0.2121 0.0867 1,705 233 
2001 0.7541 0.1404 0.2298 0.1231 1,933 268 
2002 0.6771 0.1478 0.2237 0.1287 2,052 298 
2003 0.6921 0.1590 0.2245 0.1372 2,258 363 
2004 0.8524 0.1752 0.2390 0.1491 2,255 359 
2005 0.8774 0.1796 0.2361 0.1522 2,223 378 
2006 0.8443 0.1501 0.2269 0.1304 2,442 443 
2007 0.9091 0.1454 0.2276 0.1270 2,630 441 
2008 0.7127 0.1237 0.2065 0.1101 3,551 543 
2009 0.6914 0.1655 0.2200 0.1420 3,495 545 
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Panel B: Variations in Cash Holdings and Non-Cash Assets across Industries 

 Cash/NCA Cash/Total Assets NCA ($ in millions) 
 Mean Median Mean Median Mean Median 
Agriculture 0.1481 0.0759 0.1095 0.0706 1,828 607 
Food Products 0.1224 0.0278 0.0719 0.0270 3,329 590 
Candy and Soda 0.1528 0.0299 0.0888 0.0291 5,895 2,187 
Alcoholic Beverages 0.1537 0.0639 0.0998 0.0601 8,098 933 
Tobacco Products 0.1732 0.0797 0.1218 0.0738 15,130 2,742 
Recreational Products 0.2125 0.0698 0.1307 0.0652 738 103 
Entertainment 0.2381 0.0689 0.1231 0.0644 1,626 495 
Printing and Publishing 0.2042 0.0186 0.0710 0.0183 2,268 1,089 
Consumer Goods 0.1462 0.0514 0.0980 0.0489 1,978 337
Apparel 0.1988 0.0710 0.1287 0.0663 724 263 
Healthcare 0.2329 0.0632 0.1222 0.0594 1,106 216 
Medical Equipment 1.0332 0.3008 0.3021 0.2312 557 57 
Pharmaceutical Products 3.8228 1.3035 0.5302 0.5659 1,434 27 
Chemicals 0.2273 0.0401 0.1031 0.0385 2,934 1,070 
Rubber and Plastic Product 0.0863 0.0390 0.0703 0.0375 631 280 
Textiles 0.0489 0.0114 0.0389 0.0112 743 384 
Construction Materials 0.1550 0.0521 0.0903 0.0495 1,581 385 
Construction 0.1271 0.0612 0.0877 0.0577 1,472 587 
Steel Works 0.0786 0.0331 0.0643 0.0321 2,131 647 
Fabricated Products 0.0920 0.0161 0.0645 0.0159 359 205 
Machinery 0.2554 0.0809 0.1477 0.0749 1,437 289 
Electrical Equipment 0.3290 0.0828 0.1523 0.0765 1,182 189 
Automobiles and Trucks 0.1153 0.0517 0.0873 0.0492 4,058 527 
Aircraft 0.0753 0.0388 0.0581 0.0374 8,792 1,778
Shipbuilding, Railroad 0.1520 0.0692 0.1051 0.0647 939 469 
Defense 0.2632 0.0942 0.1454 0.0861 4,755 763 
Precious Metals 0.2106 0.1103 0.1422 0.0993 2,016 553 
Nonmetallic Mining 0.3001 0.0555 0.1067 0.0526 4,223 788 
Coal 0.0876 0.0406 0.0638 0.0390 2,276 1,292 
Petroleum and Natural Gas 0.0951 0.0302 0.0658 0.0293 4,071 694 
Telecommunications 0.2941 0.0567 0.1377 0.0536 6,379 851 
Personal Services 0.3087 0.0865 0.1656 0.0796 717 211 
Business Services 0.8928 0.3718 0.3162 0.2710 844 102 
Computers 0.7176 0.4040 0.3146 0.2878 1,312 94 
Electronic Equipment 0.6935 0.3501 0.2985 0.2593 1,159 133
Measuring and Control 
Equipment 

0.5405 0.2912 0.2549 0.2255 584 99 

Business Supplies 0.1062 0.0246 0.0540 0.0240 3,952 940 
Shipping Containers 0.0508 0.0204 0.0373 0.0200 2,558 1,510 
Transportation 0.1814 0.0541 0.1006 0.0513 3,095 607 
Wholesale 0.0982 0.0291 0.0667 0.0282 1,293 422 
Retail 0.1951 0.0562 0.1119 0.0532 2,263 430 
Restaurants, Hotels, Motels 0.0967 0.0412 0.0745 0.0396 1,272 302 
Miscellaneous 0.7832 0.1337 0.2141 0.1179 2,337 172 
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Table III 
Regression Results on the Relation between Information Asymmetry and Cash Holdings 
 
This table shows the results of Ordinary Least Squares (OLS) regressions with clustered standard errors at the firm level 
using the pooled data of cross-sectional and time-series observations.  We estimate the following regression model: 

 
Log(1+ Cashi,t /NCAi,t) = β0 + β1 (Price Impacti,t, LSBi,t, GHi,t, GKNi,t, PINi,t, DISPi,t, or SCOREi,t)  

+ β2 Analyst Followingi,t + β3 Quoted Spreadi,t  + β4 Institutional Ownershipi,t 
+ β5Log(GIM-Indexi,t) + β6 Log(NCAi,t) + β7 Cash Flow Ratioi,t+ β8Net Working Capital Ratioi,t  

+ β9 Market-to-Book Ratioi,t+ β10 R&D Expenditure Ratioi,t + β11Debt Ratioi,t  + β12Dividend Dummyi,t 

+ β13Acquisition Expenditure Ratioi,t+ β13Capital Expenditure Ratioi,t + β14 Industry Riski,t  
+ Year Dummy Variables + Industry Dummy Variables using Two-Digit SIC Industry Code + εi,t,; 

 
where Cashi,t/NCAi,t is the ratio of cash and marketable securities to non-cash assets (NCA) for firm i in year t; Price 
Impacti,t is the mean price impact of trades; LSBi,t/GHi,t/GKNi,t are the Lin, Sanger, and Booth (LSB), Glosten and Harris 
(GH), and  George, Kaul and Nimalendran (GKN) adverse selection components of the spread; PINi,t is the probability of 
information-based trading; DISPi,t is the dispersion of analysts’ earnings forecasts; SCOREi,t is the composite information 
asymmetry score; Analyst Followingi,t is the number of financial analysts following the firm; Quoted Spreadi,t is the time 
weighted proportional quoted bid-ask spread; Institutional Ownershipi,t is the percentage of shares held by institutions; 
GIM-Indexi,t is the GIM governance index; Cash Flow Ratioi,t is the ratio of earnings to NCA; Net Working Capital 
Ratioi,t is the ratio of current assets net of cash minus current liabilities to NCA; Market-to-Book Ratioi,t is the ratio of the 
book value of assets minus book value of equity plus the market value of equity to NCA; R&D Expenditure Ratioi,t is the 
ratio of R&D expenditures to NCA; Debt Ratioi,t is the ratio of total debt to NCA; Dividend Dummy equals one for firms 
that paid a common dividend and zero otherwise; Acquisition Expenditure Ratioi,t is the ratio of acquisition expenditures 
to NCA;  Capital Expenditure Ratio i,t is the ratio of capital expenditures to NCA; Industry Riski,t is the ratio of the 
industry average of the standard deviation of cash flow for the past ten years to NCA; and εi,t is the error term. Numbers in 
parenthesis are t-statistics. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 
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  Panel A: Results When Log(GIM-Index) is Not Included in the Model 
 Dependent Variable: Log(1+ Cash/NCA) 
 1 2 3 4 5 6 7 
Intercept 0.6380*** 

(31.71) 
0.6013*** 
(30.25) 

0.6065*** 
(29.98) 

0.6016*** 
(29.94) 

0.6581*** 
(31.60) 

0.6157*** 
(30.11) 

0.6949*** 
(31.55) 

Price Impact -11.9562*** 
(-11.18) 

      

LSB  -0.0860*** 
(-7.86) 

     

GH   -0.0873*** 
(-7.27) 

    

GKN    -0.0604*** 
(-4.98) 

   

PIN     -0.2266*** 
(-8.65) 

  

DISP 
     

-0.1712*** 
(-2.96) 

 

SCORE 
     

 -0.0122*** 
(-9.37) 

Analyst Following  0.0062*** 
(19.74) 

0.0059*** 
(18.58) 

0.0061*** 
(18.92) 

0.0060*** 
(19.19) 

0.0059*** 
(18.63) 

0.0063*** 
(19.80) 

0.0055*** 
(17.52) 

Quoted Spread  -1.1948*** 
(-10.34) 

-1.7194*** 
(-14.13) 

-1.7268*** 
(-13.18) 

-1.4538*** 
(-11.75) 

-1.4812*** 
(-12.86) 

-1.5068*** 
(-8.76) 

-1.5477*** 
(-9.11) 

Institutional 
Ownership 

0.0252*** 
(2.98) 

0.0437*** 
(5.07) 

0.0460*** 
(5.24) 

0.0453*** 
(5.25) 

0.0367*** 
(4.32) 

0.0006 
(0.06) 

0.0007 
(0.08) 

Log(NCA) -0.0763*** 
(-34.40) 

-0.0707*** 
(-32.53) 

-0.0723*** 
(-32.79) 

-0.0698*** 
(-31.61) 

-0.0759*** 
(-34.25) 

-0.0741*** 
(-32.00) 

-0.0757*** 
(-32.57) 

Cash Flow Ratio -0.0136*** 
(-7.55) 

-0.0131*** 
(-7.21) 

-0.0131*** 
(-7.14) 

-0.0134*** 
(-7.34) 

-0.0130*** 
(-7.18) 

-0.0128*** 
(-6.85) 

-0.0125*** 
(-6.67) 

Net Working Capital 
Ratio 

-0.1147*** 
(-11.01) 

-0.1113*** 
(-10.68) 

-0.1124*** 
(-10.69) 

-0.1080*** 
(-10.53) 

-0.1098*** 
(-10.72) 

-0.1084*** 
(-9.21) 

-0.1085*** 
(-9.22) 

Market-to-Book 
Ratio 

0.0216*** 
(40.72) 

0.0216*** 
(36.47) 

0.0216*** 
(36.23) 

0.0221*** 
(35.98) 

0.0217*** 
(40.30) 

0.0227*** 
(33.35) 

0.0224*** 
(32.96) 

R&D Expenditure 
Ratio 

0.3235*** 
(28.64) 

0.3280*** 
(28.01) 

0.3260*** 
(27.58) 

0.3252*** 
(27.65) 

0.3253*** 
(28.61) 

0.3293*** 
(25.02) 

0.3322*** 
(25.21) 

Debt Ratio -0.1325*** 
(-12.99) 

-0.1380*** 
(-13.35) 

-0.1407*** 
(-13.55) 

-0.1457*** 
(-14.20) 

-0.1389*** 
(-13.69) 

-0.1094*** 
(-10.15) 

-0.1010*** 
(-9.34) 

Dividend Dummy -0.0061 
(-1.45) 

-0.0024 
(-0.57) 

-0.0048 
(-1.13) 

-0.0059 
(-1.41) 

-0.0079* 
(-1.88) 

-0.0086** 
(-1.98) 

-0.0056 
(-1.29) 

Acquisition 
Expenditure Ratio 

-0.1073*** 
(-7.78) 

-0.0995*** 
(-7.19) 

-0.0965*** 
(-6.85) 

-0.0972*** 
(-6.96) 

-0.0948*** 
(-6.86) 

-0.1290*** 
(-8.53) 

-0.1314*** 
(-8.73) 

Capital 
Expenditure Ratio 

0.2041*** 
(8.65) 

0.1991*** 
(8.29) 

0.2073*** 
(8.56) 

0.1978*** 
(8.18) 

0.2169*** 
(9.17)     

0.1552*** 
(6.09)     

0.1430*** 
(5.61)     

Industry Risk 0.0012** 
(2.11) 

0.0012** 
(2.18) 

0.0014** 
(2.41) 

0.0012** 
(2.08) 

0.0012** 
(2.07) 

0.0005 
(1.04) 

0.0006 
(1.15) 

Year Dummies Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes 
N 48,216 46,924 46,073 46,043 47,914 35,971 35,971 
R2 0.78 0.78 0.78 0.78 0.78 0.79 0.79 
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  Panel B: Results When Log(GIM-Index) is Included in the Model 
 Dependent Variable: Log(1+ Cash/NCA) 
 1 2 3 4 5 6 7 
Intercept 0.6146*** 

(17.76) 
0.6106*** 
(18.05) 

0.6165*** 
(17.97) 

0.6217*** 
(17.82) 

0.6350*** 
(17.71) 

0.5257*** 
(15.58) 

0.5770*** 
(15.24) 

Price Impact -6.6799** 
(-2.21) 

      

LSB  -0.0941*** 
(-6.43) 

     

GH   -0.0821*** 
(-4.48) 

    

GKN    -0.1332*** 
(-6.97) 

   

PIN     -0.1569*** 
(-4.17) 

  

DISP 
     

-0.3268** 
(-2.40) 

 

SCORE 
     

 -0.0082*** 
(-4.34) 

Analyst Following  0.0042*** 
(10.33) 

0.0037*** 
(9.18) 

0.0038*** 
(9.38) 

0.0035*** 
(8.64) 

0.0041*** 
(9.91) 

0.0036*** 
(8.92) 

0.0032*** 
(8.24) 

Quoted Spread  -1.3261*** 
(-2.94) 

-2.1573*** 
(-5.10) 

-2.2566*** 
(-5.21) 

-1.7722*** 
(-4.12) 

-1.5103*** 
(-3.69) 

-1.3709*** 
(-3.09) 

-1.5647*** 
(-3.63) 

Institutional 
Ownership 

-0.0275** 
(-2.03) 

-0.0221* 
(-1.66) 

-0.0226* 
(-1.68) 

-0.0174 
(-1.33) 

-0.0263** 
(-1.97) 

-0.0277** 
(-2.22) 

-0.0232* 
(-1.84) 

Log(GIM-Index) -0.0218*** 
(-3.02) 

-0.0199*** 
(-2.80) 

-0.0211*** 
(-2.95) 

-0.0206*** 
(-2.98) 

-0.0227*** 
(-3.19) 

-0.0175*** 
(-2.57) 

-0.0168** 
(-2.48) 

Log(NCA) -0.0589*** 
(-18.14) 

-0.0571*** 
(-18.15) 

-0.0582*** 
(-18.11) 

-0.0539*** 
(-16.94) 

-0.0593*** 
(-18.09) 

-0.0513*** 
(-16.00) 

-0.0531*** 
(-16.12) 

Cash Flow Ratio -0.0084*** 
(-3.32) 

-0.0079*** 
(-3.18) 

-0.0082*** 
(-3.28) 

-0.0073*** 
(-2.99) 

-0.0083*** 
(-3.30) 

-0.0085*** 
(-3.53) 

-0.0081*** 
(-3.37) 

Net Working Capital 
Ratio 

-0.0928*** 
(-6.41) 

-0.0913*** 
(-6.36) 

-0.0924*** 
(-6.43) 

-0.0860*** 
(-6.48) 

-0.0919*** 
(-6.37) 

-0.0765*** 
(-5.73) 

-0.0757*** 
(-5.63) 

Market-to-Book 
Ratio 

0.0290*** 
(13.23) 

0.0290*** 
(13.09) 

0.0293*** 
(13.12) 

0.0305*** 
(12.64) 

0.0289*** 
(13.04) 

0.0328*** 
(13.68) 

0.0321*** 
(13.21) 

R&D Expenditure 
Ratio 

0.4007*** 
(9.88) 

0.4053*** 
(10.22) 

0.4103*** 
(10.12) 

0.3994*** 
(10.27) 

0.4079*** 
(9.85) 

0.4476*** 
(9.88) 

0.4422*** 
(9.42) 

Debt Ratio -0.0543*** 
(-3.51) 

-0.0510*** 
(-3.30) 

-0.0539*** 
(-3.49) 

-0.0619*** 
(-4.09) 

-0.0534*** 
(-3.49) 

-0.0362** 
(-2.49) 

-0.0336** 
(-2.30) 

Dividend Dummy -0.0246*** 
(-4.57) 

-0.0192*** 
(-3.59) 

-0.0216*** 
(-4.09) 

-0.0202*** 
(-3.94) 

-0.0247*** 
(-4.62) 

-0.0236*** 
(-4.63) 

-0.0208*** 
(-4.11) 

Acquisition 
Expenditure Ratio 

-0.1057*** 
(-4.75) 

-0.1049*** 
(-4.69) 

-0.1019*** 
(-4.50) 

-0.1051*** 
(-4.77) 

-0.1033*** 
(-4.66) 

-0.1180*** 
(-5.45) 

-0.1203*** 
(-5.64) 

Capital 
Expenditure Ratio 

-0.1937*** 
(-4.47) 

-0.2005*** 
(-4.71) 

-0.1858*** 
(-4.45) 

-0.1977*** 
(-4.60) 

-0.1813*** 
(-4.30) 

-0.1624*** 
(-4.05)     

-0.1650*** 
(-4.13)     

Industry Risk 0.0003 
(0.59) 

0.0004 
(0.80) 

0.0002 
(0.54) 

0.0003 
(0.75) 

0.0004 
(0.77) 

-0.0002 
(-0.49) 

-0.0001 
(-0.25) 

Year Dummies Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes 
N 18,332 18,233 17,940 17,856 18,273 16,153 16,153 
R2 0.69 0.69 0.69 0.69 0.69 0.70 0.70 
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Table IV 
Regression Results on the Relation between Information Asymmetry and Cash Holdings using Different 
Measures of Analyst Following and Cash Holdings 

 
This table shows the results of Ordinary Least Squares (OLS) regressions with clustered standard errors at the firm level 
using the pooled data of cross-sectional and time-series observations.  Panel A shows the results of the following regression 
model: 

 
Log(1+ Cashi,t /NCAi,t) = β0 + β1 (Price Impacti,t, LSBi,t, GHi,t, GKNi,t, PINi,t, DISPi,t, or SCOREi,t)  

+ β2 Analyst Followingi,t + β3 Quoted Spreadi,t  + β4 Institutional Ownershipi,t 
+ β5Log(GIM-Indexi,t) + β6 Log(NCAi,t) + β7 Cash Flow Ratioi,t+ β8Net Working Capital Ratioi,t  

+ β9 Market-to-Book Ratioi,t+ β10 R&D Expenditure Ratioi,t + β11Debt Ratioi,t  + β12Dividend Dummyi,t 

+ β13Acquisition Expenditure Ratioi,t+ β13Capital Expenditure Ratioi,t + β14 Industry Riski,t  
+ Year Dummy Variables + Industry Dummy Variables using Two-Digit SIC Industry Code + εi,t,; 

 
where Cashi,t/NCAi,t is the ratio of cash and marketable securities to non-cash assets (NCA) for firm i in year t; Price 
Impacti,t is the mean price impact of trades; LSBi,t/GHi,t/GKNi,t are the Lin, Sanger, and Booth (LSB), Glosten and Harris 
(GH), and  George, Kaul and Nimalendran (GKN) adverse selection components of the spread; PINi,t is the probability of 
information-based trading; DISPi,t is the dispersion of analysts’ earnings forecasts; SCOREi,t is the composite information 
asymmetry score; Analyst Followingi,t is the number of financial analysts following the firm (we assume zero analyst 
following for firms not included in the I/B/E/S database); Quoted Spreadi,t is the time weighted proportional quoted bid-ask 
spread; Institutional Ownershipi,t is the percentage of shares held by institutions; GIM-Indexi,t is the GIM governance index; 
Cash Flow Ratioi,t is the ratio of earnings to NCA; Net Working Capital Ratioi,t is the ratio of current assets net of cash 
minus current liabilities to NCA; Market-to-Book Ratioi,t is the ratio of the book value of assets minus book value of equity 
plus the market value of equity to NCA; R&D Expenditure Ratioi,t is the ratio of R&D expenditures to NCA; Debt Ratioi,t is 
the ratio of total debt to NCA; Dividend Dummy equals one for firms that paid a common dividend and zero otherwise; 
Acquisition Expenditure Ratioi,t is the ratio of acquisition expenditures to NCA;  Capital Expenditure Ratio i,t is the ratio of 
capital expenditures to NCA; Industry Riski,t is the ratio of the industry average of the standard deviation of cash flow for the 
past ten years to NCA; and εi,t is the error term. Panel B shows the results when variables are scaled by Total Assetsi,t instead 
of NCA. We use Log(Cash/Total Assets) instead of Log(Cash/ NCA) as the dependent variable, Log(Total Assets) instead 
of Log(NCA), and all other relevant independent variables (Cash Flow Ratioi,t, Net Working Capital Ratioi,t, Market-to-
Book Ratioi,t, R&D Expenditure Ratioi,t, Debt Ratioi,t, and Acquisition Expenditure Ratioi,t) scaled by total assets.  Numbers 
in parenthesis are t-statistics.  ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 
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Panel A: Results When Firms not Included in the I/B/E/S  Database are Assumed to Have No Analyst Following                     
 Dependent Variable: Log(1+ Cash/NCA)                                                      

 1 2 3 4 5 6 7 
Intercept 0.6679*** 

(16.24) 
0.6605*** 
(16.14) 

0.6609*** 
(16.08) 

0.6586*** 
(16.21) 

0.6774*** 
(15.91) 

0.5257*** 
(15.58) 

0.5770*** 
(15.24) 

Price Impact -9.2751*** 
(-4.60) 

      

LSB  -0.1011*** 
(-7.19) 

     

GH   -0.0754*** 
(-4.15) 

    

GKN    -0.1325*** 
(-6.83) 

   

PIN     -0.1302*** 
(-3.48) 

  

DISP 
     

-0.3268** 
(-2.40) 

 

SCORE 
     

 -0.0082*** 
(-4.34) 

Analyst Following  0.0040*** 
(10.12) 

0.0034*** 
(8.77) 

0.0037*** 
(9.10) 

0.0034*** 
(8.36) 

0.0039*** 
(9.74) 

0.0036*** 
(8.92) 

0.0032*** 
(8.24) 

Quoted Spread  -1.1915*** 
(-3.09) 

-2.2936*** 
(-6.32) 

-2.3783*** 
(-6.30) 

-1.8643*** 
(-5.36) 

-1.9268*** 
(-5.41) 

-1.3709*** 
(-3.09) 

-1.5647*** 
(-3.63) 

Institutional 
Ownership 

-0.0279** 
(-2.02) 

-0.0234* 
(-1.70) 

-0.0235* 
(-1.69) 

-0.0159 
(-1.19) 

-0.0248* 
(-1.82) 

-0.0277** 
(-2.22) 

-0.0232* 
(-1.84) 

Log(GIM-Index) -0.0264*** 
(-3.56) 

-0.0250*** 
(-3.41) 

-0.0269*** 
(-3.64) 

-0.0253*** 
(-3.53) 

-0.0281*** 
(-3.80) 

-0.0175*** 
(-2.57) 

-0.0168** 
(-2.48) 

Log(NCA) or 
Log(Total Assets) 

-0.0605*** 
(-17.25) 

-0.0584*** 
(-16.89) 

-0.0593*** 
(-16.91) 

-0.0549*** 
(-15.94) 

-0.0602*** 
(-16.90) 

-0.0513*** 
(-16.00) 

-0.0531*** 
(-16.12) 

Cash Flow Ratio -0.0082*** 
(-3.13) 

-0.0076*** 
(-2.94) 

-0.0077*** 
(-2.99) 

-0.0068*** 
(-2.70) 

-0.0077*** 
(-2.95) 

-0.0085*** 
(-3.53) 

-0.0081*** 
(-3.37) 

Net Working Capital 
Ratio 

-0.0921*** 
(-6.49) 

-0.0899*** 
(-6.37) 

-0.0904*** 
(-6.34) 

-0.0851*** 
(-6.42) 

-0.0896*** 
(-6.28) 

-0.0765*** 
(-5.73) 

-0.0757*** 
(-5.63) 

Market-to-Book 
Ratio 

0.0297*** 
(15.29) 

0.0296*** 
(14.48) 

0.0295*** 
(14.02) 

0.0311*** 
(13.65) 

0.0290*** 
(14.06) 

0.0328*** 
(13.68) 

0.0321*** 
(13.21) 

R&D Expenditure 
Ratio 

0.3880*** 
(9.89) 

0.3976*** 
(10.10) 

0.4076*** 
(10.04) 

0.3928*** 
(10.09) 

0.4040*** 
(9.98) 

0.4476*** 
(9.88) 

0.4422*** 
(9.42) 

Debt Ratio -0.0687*** 
(-4.42) 

-0.0662*** 
(-4.22) 

-0.0701*** 
(-4.48) 

-0.0776*** 
(-5.06) 

-0.0707*** 
(-4.56) 

-0.0362** 
(-2.49) 

-0.0336** 
(-2.30) 

Dividend Dummy -0.0227*** 
(-4.09) 

-0.0163*** 
(-2.92) 

-0.0194*** 
(-3.55) 

-0.0179*** 
(-3.35) 

-0.0227*** 
(-4.08) 

-0.0236*** 
(-4.63) 

-0.0208*** 
(-4.11) 

Acquisition 
Expenditure Ratio 

-0.1022*** 
(-4.64) 

-0.1003*** 
(-4.51) 

-0.0977*** 
(-4.32) 

-0.0990*** 
(-4.49) 

-0.0987*** 
(-4.48) 

-0.1180*** 
(-5.45) 

-0.1203*** 
(-5.64) 

Capital 
Expenditure Ratio 

-0.2147*** 
(-4.88) 

-0.2126*** 
(-4.90) 

-0.1974*** 
(-4.59) 

-0.2104*** 
(-4.78) 

-0.1986*** 
(-4.62) 

-0.1624*** 
(-4.05)     

-0.1650*** 
(-4.13)     

Industry Risk 0.0012* 
(1.93) 

0.0012* 
(1.85) 

0.0010 
(1.55) 

0.0010 
(1.63) 

0.0011* 
(1.80) 

-0.0002 
(-0.49) 

-0.0001 
(-0.25) 

Year Dummies Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes 
N 19,285 19,125 18,799 18,693 19,210 16,153 16,153 
R2 0.68 0.67 0.67 0.67 0.67 0.70 0.70 
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Panel B: Results When Variables are Scaled by Total Assets   
 Dependent Variable: Log(1+ Cash/Total Assets) 

 1 2 3 4 5 6 7 
Intercept 0.3845*** 

(20.00) 
0.3938*** 
(21.05) 

0.3992*** 
(21.10) 

0.4062*** 
(21.53) 

0.3872*** 
(19.69) 

0.3619*** 
(18.74) 

0.4111*** 
(19.42) 

Price Impact -0.8025 
(-0.51) 

      

LSB  -0.0753*** 
(-8.46) 

     

GH   -0.0582*** 
(-5.56) 

    

GKN    -0.1070*** 
(-9.62) 

   

PIN     -0.0204 
(-1.04) 

  

DISP 
     

-0.0654 
(-1.22) 

 

SCORE 
     

 -0.0072*** 
(-6.24) 

Analyst Following  0.0021*** 
(9.30) 

0.0017*** 
(7.84) 

0.0019*** 
(8.55) 

0.0016*** 
(7.22) 

0.0021*** 
(9.18) 

0.0019*** 
(8.76) 

0.0017*** 
(7.51) 

Quoted Spread  -0.4800** 
(-1.97) 

-0.8410***
(-3.82) 

-0.8693***
(-3.84) 

-0.5662** 
(-2.59) 

-0.5084** 
(-2.36) 

-0.5816** 
(-2.35) 

-0.6247** 
(-2.52) 

Institutional 
Ownership 

-0.0169** 
(-2.13) 

-0.0143* 
(-1.83) 

-0.0139* 
(-1.75) 

-0.0079 
(-1.03) 

-0.0158** 
(-2.01) 

-0.0112 
(-1.42) 

-0.0101 
(-1.29) 

Log(GIM-Index) -0.0199*** 
(-4.39) 

-0.0183***
(-4.09) 

-0.0197***
(-4.33) 

-0.0187***
(-4.30) 

-0.0203*** 
(-4.47) 

-0.0190*** 
(-4.17) 

-0.0180*** 
(-4.02) 

Log(NCA) or 
Log(Total Assets) 

-0.0232*** 
(-14.14) 

-0.0230***
(-14.40) 

-0.0240***
(-14.73) 

-0.0214***
(-13.73) 

-0.0232*** 
(-14.23) 

-0.0226*** 
(-14.04) 

-0.0244*** 
(-14.79) 

Cash Flow Ratio -0.0037** 
(-2.34) 

-0.0033** 
(-2.12) 

-0.0035** 
(-2.27) 

-0.0033** 
(-2.12) 

-0.0037** 
(-2.35) 

-0.0051*** 
(-3.15) 

-0.0047*** 
(-2.92) 

Net Working Capital 
Ratio 

-0.0681*** 
(-7.17) 

-0.0659***
(-6.97) 

-0.0679***
(-7.17) 

-0.0644***
(-7.01) 

-0.0678*** 
(-7.16) 

-0.0598*** 
(-6.55) 

-0.0587*** 
(-6.39) 

Market-to-Book 
Ratio 

0.0133*** 
(9.29) 

0.0127*** 
(9.00) 

0.0129*** 
(9.03) 

0.0129*** 
(9.86) 

0.0132*** 
(9.27) 

0.0131*** 
(9.57) 

0.0116*** 
(8.69) 

R&D Expenditure 
Ratio 

0.4692*** 
(12.21) 

0.4500*** 
(11.81) 

0.4573*** 
(11.92) 

0.4742*** 
(12.89) 

0.4755*** 
(12.80) 

0.5596*** 
(15.16) 

0.5426*** 
(14.58) 

Debt Ratio -0.1669*** 
(-17.06) 

-0.1612***
(-16.39) 

-0.1657***
(-16.73) 

-0.1652***
(-17.33) 

-0.1659*** 
(-17.04) 

-0.1463*** 
(-15.46) 

-0.1407*** 
(-15.00) 

Dividend Dummy -0.0295*** 
(-8.37) 

-0.0257***
(-7.31) 

-0.0279***
(-7.92) 

-0.0243***
(-7.29) 

-0.0294*** 
(-8.39) 

-0.0260*** 
(-7.65) 

-0.0243*** 
(-7.15) 

Acquisition 
Expenditure Ratio 

-0.1878*** 
(-15.80) 

-0.1867***
(-15.73) 

-0.1883***
(-15.67) 

-0.1816***
(-15.57) 

-0.1873*** 
(-15.74) 

-0.1920*** 
(-15.54) 

-0.1952*** 
(-15.81) 

Capital 
Expenditure Ratio 

-0.3999*** 
(-13.50) 

-0.4012***
(-13.62) 

-0.3993***
(-13.45) 

-0.3846***
(-13.50) 

-0.3982*** 
(-13.47) 

-0.3686*** 
(-12.84)     

-0.3710*** 
(-12.93)     

Industry Risk 0.0001 
(0.47) 

0.0002 
(0.77) 

0.0001 
(0.44) 

0.0002 
(0.74) 

0.0001 
(0.47) 

-0.0000 
(-0.13) 

0.0000 
(0.13) 

Year Dummies Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes 
N 18,332 18,233 17,940 17,856 18,273 16,153 16,153 
R2 0.55 0.56 0.56 0.55 0.55 0.70 0.70 
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Table V 
Results of the Fixed-effects Regression and the Fama-MacBeth Regression 

This table shows the results of the following regression model: 
 

Log(1+ Cashi,t /NCAi,t) = β0 + β1 (Price Impacti,t, LSBi,t, GHi,t, GKNi,t, PINi,t, DISPi,t, or SCOREi,t)  
+ β2 Analyst Followingi,t + β3 Quoted Spreadi,t  + β4 Institutional Ownershipi,t 

+ β5Log(GIM-Indexi,t) + β6 Log(NCAi,t) + β7 Cash Flow Ratioi,t+ β8Net Working Capital Ratioi,t  
+ β9 Market-to-Book Ratioi,t+ β10 R&D Expenditure Ratioi,t + β11Debt Ratioi,t  + β12Dividend Dummyi,t 

+ β13Acquisition Expenditure Ratioi,t+ β13Capital Expenditure Ratioi,t + β14 Industry Riski,t  
+ Year Dummy Variables or Industry Dummy Variables using Two-Digit SIC Industry Code + εi,t,; 

 
where Cashi,t/NCAi,t is the ratio of cash and marketable securities to non-cash assets (NCA) for firm i in year t; Price 
Impacti,t is the mean price impact of trades; LSBi,t/GHi,t/GKNi,t are the Lin, Sanger, and Booth (LSB), Glosten and 
Harris (GH), and  George, Kaul and Nimalendran (GKN) adverse selection components of the spread; PINi,t is the 
probability of information-based trading; DISPi,t is the dispersion of analysts’ earnings forecasts; SCOREi,t is the 
composite information asymmetry score; Analyst Followingi,t is the number of financial analysts following the firm; 
Quoted Spreadi,t is the time weighted proportional quoted bid-ask spread; Institutional Ownershipi,t is the percentage of 
shares held by institutions; GIM-Indexi,t is the GIM governance index; Cash Flow Ratioi,t is the ratio of earnings to 
NCA; Net Working Capital Ratioi,t is the ratio of current assets net of cash minus current liabilities to NCA; Market-
to-Book Ratioi,t is the ratio of the book value of assets minus book value of equity plus the market value of equity to 
NCA; R&D Expenditure Ratioi,t is the ratio of R&D expenditures to NCA; Debt Ratioi,t is the ratio of total debt to 
NCA; Dividend Dummy equals one for firms that paid a common dividend and zero otherwise; Acquisition 
Expenditure Ratioi,t is the ratio of acquisition expenditures to NCA;  Capital Expenditure Ratio i,t is the ratio of capital 
expenditures to NCA; Industry Riski,t is the ratio of the industry average of the standard deviation of cash flow for the 
past ten years to NCA; and εi,t is the error term. Numbers in parenthesis are t-statistics. Panel A shows the fixed-effects 
regression results and Panel B shows the Fama-MacBeth regression results. ***, **, and * indicate significance at the 
1%, 5%, and 10% levels, respectively. 
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Panel A: Fixed-effects Regression Results                                              
 Dependent Variable: Log(1+ Cash/NCA) 

 1 2 3 4 5 6 7 
Intercept        
Price Impact -10.170*** 

(-6.91)     
  

LSB 
 

-0.0192*** 
(-2.65)    

  

GH 
  

-0.0162* 
(-1.90)   

  

GKN 
   

-0.0273*** 
(-3.16)  

  

PIN 
    

-0.1224*** 
(-6.77) 

  

DISP 
     

-0.1377** 
(-2.53) 

 

SCORE 
     

 -0.0044*** 
(-4.90) 

Analyst Following  0.0025*** 
(12.15) 

0.0025*** 
(12.20) 

0.0026*** 
(12.21) 

0.0023*** 
(11.18) 

0.0025*** 
(11.86) 

0.0022*** 
(10.74) 

0.0021*** 
(10.17) 

Quoted Spread  -0.1765 
(-0.73) 

-0.9101*** 
(-4.11) 

-0.9788*** 
(-4.28) 

-0.7036*** 
(-3.26) 

-0.7441*** 
(-3.36) 

-0.7464*** 
(-2.86) 

-0.8011*** 
(-3.10) 

Institutional 
Ownership 

0.0289*** 
(3.83) 

0.0322*** 
(4.26) 

0.0316*** 
(4.12) 

0.0279*** 
(3.74) 

0.0308*** 
(4.09) 

0.0083 
(1.09) 

0.0106 
(1.41) 

Log(GIM-Index) -0.0676*** 
(-8.72) 

-0.0692*** 
(-8.86) 

-0.0700*** 
(-8.87) 

-0.0622*** 
(-8.05) 

-0.0674*** 
(-8.68) 

-0.0531*** 
(-6.81) 

-0.0538*** 
(-6.90) 

Log(NCA) -0.0919*** 
(-39.55) 

-0.0901*** 
(-38.84) 

-0.0899*** 
(-38.49) 

-0.0847*** 
(-36.66) 

-0.0914*** 
(-39.42) 

-0.0815*** 
(-34.40) 

-0.0827*** 
(-34.70) 

Cash Flow Ratio -0.0064*** 
(-5.94) 

-0.0065*** 
(-6.02) 

-0.0071*** 
(-6.54) 

-0.0059*** 
(-5.45) 

-0.0062*** 
(-5.68) 

-0.0059*** 
(-5.38) 

-0.0058*** 
(-5.33) 

Net Working Capital 
Ratio 

-0.1235*** 
(-20.74) 

-0.1249*** 
(-20.81) 

-0.1241*** 
(-20.59) 

-0.1154*** 
(-19.76) 

-0.1227*** 
(-20.52) 

-0.1168*** 
(-19.29) 

-0.1169*** 
(-19.33) 

Market-to-Book Ratio 0.0225*** 
(53.58) 

0.0229*** 
(52.92) 

0.0227*** 
(52.34) 

0.0258*** 
(54.20) 

0.0225*** 
(53.44) 

0.0258*** 
(52.91) 

0.0256*** 
(52.37) 

R&D Expenditure 
Ratio 

0.3051*** 
(27.24) 

0.3175*** 
(27.72) 

0.3171*** 
(27.59) 

0.2928*** 
(25.40) 

0.3053*** 
(27.26) 

0.3268*** 
(25.48) 

0.3274*** 
(25.54) 

Debt Ratio 0.0655*** 
(9.58) 

0.0641*** 
(9.39) 

0.0631*** 
(9.17) 

0.0544*** 
(8.01) 

0.0641*** 
(9.38) 

0.0665*** 
(9.69) 

0.0673*** 
(9.81) 

Dividend Dummy 0.0140*** 
(4.03) 

0.0150*** 
(4.30) 

0.0150*** 
(4.28) 

0.0139*** 
(4.06) 

0.0144*** 
(4.15) 

0.0113*** 
(3.26) 

0.0116*** 
(3.35) 

Acquisition 
Expenditure Ratio 

-0.1175*** 
(-9.97) 

-0.1169*** 
(-9.91) 

-0.1182*** 
(-9.88) 

-0.1154*** 
(-9.89) 

-0.1178*** 
(-9.99) 

-0.1236*** 
(-10.60) 

-0.1240*** 
(-10.65) 

Capital 
Expenditure Ratio 

-0.1107*** 
(-5.20) 

-0.1083*** 
(-5.08) 

-0.1056*** 
(-4.90) 

-0.1238*** 
(-5.84) 

-0.1142*** 
(-5.35) 

-0.1153*** 
(-5.42)     

-0.1179*** 
(-5.55)     

Industry Risk -0.0008** 
(-2.23) 

-0.0008** 
(-2.22) 

-0.0008** 
(-2.13) 

-0.0007** 
(-2.18) 

-0.0008** 
(-2.12) 

-0.0008** 
(-2.22) 

-0.0007** 
(-2.09) 

Year Dummies Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies No No No No No No No 
N 18,332 18,233 17,940 17,856 18,273 16,153 16,153 
R2 0.60 0. 60 0. 60 0.61 0. 60 0.61 0.61 
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Panel B: Fama-MacBeth Regression Results 
 Dependent Variable: Log(1+ Cash/NCA) 

 1 2 3 4 5 6 7 
Intercept 0.4812*** 

(12.78) 
0.4793*** 
(11.62) 

0.5024*** 
(10.85) 

0.4708*** 
(11.67) 

0.4914*** 
(11.83) 

0.4080*** 
(9.35) 

0.4472*** 
(9.85) 

Price Impact -12.0295** 
(-2.39)     

  

LSB  -0.0756*** 
(-4.98) 

     

GH   -0.1211*** 
(-3.81) 

    

GKN    -0.1207*** 
(-4.69) 

   

PIN     -0.1321*** 
(-4.81) 

  

DISP 
     

-0.2110** 
(-2.45) 

 

SCORE 
     

 -0.0065** 
(-2.71) 

Analyst Following  0.0029*** 
(5.42) 

0.0025*** 
(4.87) 

0.0024*** 
(4.79) 

0.0023*** 
(4.67) 

0.0028*** 
(5.56) 

0.0024*** 
(4.46) 

0.0021*** 
(3.83) 

Quoted Spread  -2.2660* 
(-1.94) 

-2.9448*** 
(-3.47) 

-3.7728*** 
(-3.89) 

-2.6387** 
(-3.47) 

-2.6729*** 
(-3.17) 

-1.3709*** 
(-3.09) 

-4.2547** 
(-2.50) 

Institutional 
Ownership 

-0.0252** 
(-2.83) 

-0.0185** 
(-2.47) 

-0.0193** 
(-2.34) 

-0.0146** 
(-2.22) 

-0.0228** 
(-2.78) 

-0.0218*** 
(-3.41) 

-0.0184** 
(-2.86) 

Log(GIM-Index) -0.0209*** 
(-6.54) 

-0.0195*** 
(-6.35) 

-0.0195*** 
(-6.27) 

-0.0190*** 
(-5.77) 

-0.0220*** 
(-6.90) 

-0.0177*** 
(-6.37) 

-0.0172*** 
(-6.13) 

Log(NCA) -0.0490*** 
(-10.72) 

-0.0466*** 
(-10.15) 

-0.0480*** 
(-9.74) 

-0.0435*** 
(-9.96) 

-0.0489*** 
(-10.02) 

-0.0425*** 
(-8.37) 

-0.0431*** 
(-8.49) 

Cash Flow Ratio 0.0088 
(0.74) 

0.0056 
(0.60) 

0.0056 
(0.61) 

0.0040 
(0.49) 

0.0077 
(0.68) 

0.0054 
(0.53) 

0.0052 
(0.54) 

Net Working Capital 
Ratio 

-0.0784*** 
(-7.70) 

-0.0771*** 
(-7.79) 

-0.0778*** 
(-7.69) 

-0.0715*** 
(-7.31) 

-0.0776*** 
(-7.58) 

-0.0678*** 
(-6.61) 

-0.0669*** 
(-6.59) 

Market-to-Book 
Ratio 

0.0351*** 
(16.83) 

0.0357*** 
(16.46) 

0.0356*** 
(16.84) 

0.0354*** 
(16.74) 

0.0350*** 
(16.54) 

0.0369*** 
(23.53) 

0.0364*** 
(22.73) 

R&D Expenditure 
Ratio 

0.4147*** 
(11.59) 

0.4094*** 
(11.23) 

0.4092*** 
(11.20) 

0.4145*** 
(12.08) 

0.4197*** 
(12.01) 

0.4994*** 
(14.61) 

0.4856*** 
(14.02) 

Debt Ratio -0.0533*** 
(-7.41) 

-0.0527*** 
(-7.02) 

-0.0546*** 
(-7.24) 

-0.0630*** 
(-9.51) 

-0.0550*** 
(-7.00) 

-0.0363*** 
(-6.07) 

-0.0341*** 
(-5.45) 

Dividend Dummy -0.0271*** 
(-10.43) 

-0.0221*** 
(-8.64) 

-0.0218*** 
(-8.45) 

-0.0205*** 
(-7.67) 

-0.0266*** 
(-10.76) 

-0.0227*** 
(-7.81) 

-0.0201*** 
(-7.07) 

Acquisition 
Expenditure Ratio 

-0.1047*** 
(-5.84) 

-0.1003*** 
(-5.02) 

-0.1011*** 
(-5.10) 

-0.0958*** 
(-4.74) 

-0.1007*** 
(-5.50) 

-0.1105*** 
(-5.51) 

-0.1119*** 
(-5.75) 

Capital 
Expenditure Ratio 

-0.1895*** 
(-6.04) 

-0.1785*** 
(-5.83) 

-0.1732*** 
(-6.01) 

-0.1709*** 
(-5.71) 

-0.1761*** 
(-6.01) 

-0.1485*** 
(-5.29)     

-0.1465*** 
(-5.30)     

Industry Risk 0.0024 
(0.90) 

0.0018 
(0.70) 

0.0019 
(0.72) 

0.0017 
(0.70) 

0.0025 
(0.88) 

-0.0008 
(-0.75) 

-0.0016* 
(-1.94) 

Year Dummies No No No No No No No 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes 
N 18,332 18,233 17,940 17,856 18,273 16,153 16,153 
R2 0.70 0.70 0.70 0.69 0.70 0.69 0.69 
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Table VI 
Regression Results using Changes in the Variables 

This table shows the results of the following regression model: 
 

Δ Log(1+ Cashi,t/NCAi,t) = β0 + β1 Δ (Price Impacti,t, LSBi,t, GHi,t, GKNi,t, PINi,t, DISPi,t, or SCOREi,t)  
+ β2 Δ Analyst Followingi,t + β3 Δ Quoted Spreadi,t + β4 Δ Institutional Ownershipi,t  

+ β5Δ Log(GIM-Indexi,t) + β6 Δ Log(NCAi,t) + β7 Δ Cash Flow Ratioi,t+ β8 Δ Net Working Capital Ratioi,t 
+ β9 Δ Market-to-Book Ratioi,t+ β10 Δ R&D Expenditure Ratioi,t + β11 Δ Debt Ratioi,t  + β12Δ Dividend Dummyi,t 

+ β13Δ Acquisition Expenditure Ratioi,t+ β14Δ Capital Expenditure Ratioi,t+ β15 Δ Industry Riski,t 

+ Year Dummy Variables + Industry Dummy Variables using Two-Digit SIC Industry Code + εi,t,; 
 
where ∆ is change in the variable, Cashi,t/NCAi,t is the ratio of cash and marketable securities to non-cash assets (NCA) for firm i in year t; Price Impacti,t is the 
mean price impact of trades; LSBi,t/GHi,t/GKNi,t are the Lin, Sanger, and Booth (LSB), Glosten and Harris (GH), and  George, Kaul and Nimalendran (GKN) 
adverse selection components of the spread; PINi,t is the probability of information-based trading; DISPi,t is the dispersion of analysts’ earnings forecasts; 
SCOREi,t is the composite information asymmetry score; Analyst Followingi,t is the number of financial analysts following the firm; Quoted Spreadi,t is the time 
weighted proportional quoted bid-ask spread; Institutional Ownershipi,t is the percentage of shares held by institutions; GIM-Indexi,t is the GIM governance index; 
Cash Flow Ratioi,t is the ratio of earnings to NCA; Net Working Capital Ratioi,t is the ratio of current assets net of cash minus current liabilities to NCA; Market-
to-Book Ratioi,t is the ratio of the book value of assets minus book value of equity plus the market value of equity to NCA; R&D Expenditure Ratioi,t is the ratio 
of R&D expenditures to NCA; Debt Ratioi,t is the ratio of total debt to NCA; Dividend Dummy equals one for firms that paid a common dividend and zero 
otherwise; Acquisition Expenditure Ratioi,t is the ratio of acquisition expenditures to NCA;  Capital Expenditure Ratio i,t is the ratio of capital expenditures to 
NCA; Industry Riski,t is the ratio of the industry average of the standard deviation of cash flow for the past ten years to NCA; and εi,t is the error term. Numbers 
in parenthesis are t-statistics. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 
 
 

        Dependent Variable: ΔLog(1+ Cash/NCA) 
 Δ Price Impact Δ LSB Δ GH Δ GKN Δ PIN Δ DISP ΔSCORE 
 1 2 3 4 5 6 7 
Intercept 0.0068 

(1.44) 
0.0051 
(1.09) 

0.0050 
(1.04) 

0.0065 
(1.37) 

0.0087* 
(1.87) 

0.0077* 
(1.72) 

0.0076* 
(1.69) 

Δ Information Asymmetry -8.7343*** 
(-3.57) 

-0.0150*** 
(-2.78) 

-0.0141* 
(-1.77) 

-0.0219** 
(-2.40) 

-0.0431*** 
(-2.63) 

-0.2426** 
(-2.41) 

-0.0031*** 
(-3.51) 

Δ Analyst Following  0.0014*** 
(5.09) 

0.0015*** 
(5.42) 

0.0016*** 
(5.58) 

0.0013*** 
(4.71) 

0.0014*** 
(5.18) 

0.0011*** 
(3.72) 

0.0010*** 
(3.66) 

Δ Quoted Spread -1.6344*** 
(-3.86) 

-2.4322*** 
(-6.11) 

-2.5523*** 
(-6.21) 

-2.0998*** 
(-5.39) 

-2.3887*** 
(-6.00) 

-2.3846*** 
(-4.75) 

-2.4392*** 
(-4.92) 

Δ Institutional Ownership 0.0312*** 
(3.68)

0.0313*** 
(3.71)

0.0287*** 
(3.37)

0.0253*** 
(3.00) 

0.0320*** 
(3.75)

0.0117 
(1.42)

0.0128 
(1.55)

Δ Log(GIM-Index) 0.0118 
(0.87) 

0.0138 
(0.98) 

0.0166 
(1.20) 

0.0013 
(0.10) 

0.0117 
(0.85) 

0.0075 
(0.57) 

0.0069 
(0.52) 
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Δ Log(NCA) -0.1736*** 
(-21.31)

-0.1709*** 
(-21.26)

-0.1726*** 
(-21.17)

-0.1635*** 
(-19.48) 

-0.1727*** 
(-21.19)

-0.1534*** 
(-18.06)

-0.1541*** 
(-18.03)

Δ Cash Flow Ratio 0.0002 
(0.12) 

-0.0001 
(-0.03) 

-0.0004 
(-0.23) 

-0.0003 
(-0.20) 

0.0003 
(0.20) 

0.0010 
(0.56) 

0.0009 
(0.55) 

Δ Net Working Capital 
Ratio 

-0.1181*** 
(-4.32) 

-0.1179*** 
(-4.22) 

-0.1163*** 
(-4.18) 

-0.1092*** 
(-4.11) 

-0.1169*** 
(-4.29) 

-0.0856*** 
(-3.22) 

-0.0858*** 
(-3.23) 

Δ Market-to-Book Ratio 0.0183*** 
(10.51) 

0.0185*** 
(9.88) 

0.0188*** 
(10.36) 

0.0221*** 
(11.14) 

0.0182*** 
(10.31) 

0.0244*** 
(13.16) 

0.0244*** 
(13.16) 

Δ R&D Expenditure Ratio 0.2304*** 
(5.32) 

0.2496*** 
(5.65) 

0.2459*** 
(5.61) 

0.2340*** 
(5.32) 

0.2324*** 
(5.35) 

0.2337*** 
(3.97) 

0.2320*** 
(3.95) 

Δ Debt Ratio 0.0646 
(1.54) 

0.0650 
(1.55) 

0.0639 
(1.52) 

0.0590 
(1.40) 

0.0645 
(1.55) 

0.0576 
(1.39) 

0.0576 
(1.39) 

Dividend Dummy 0.0047 
(1.09) 

0.0046 
(1.08) 

0.0048 
(1.08) 

0.0032 
(0.79) 

0.0042 
(0.98) 

0.0027 
(0.63) 

0.0028 
(0.65) 

Δ Acquisition Expenditure 
Ratio 

-0.0983*** 
(-5.86) 

-0.0995*** 
(-5.88) 

-0.1037*** 
(-6.03) 

-0.0900*** 
(-5.42) 

-0.0998*** 
(-5.95) 

-0.1002*** 
(-6.00) 

-0.1001*** 
(-6.00) 

  Δ Capital 
Expenditure Ratio 

-0.0497* 
(-1.77) 

-0.0532* 
(-1.91) 

-0.0540* 
(-1.90) 

-0.0581** 
(-2.12) 

-0.0516* 
(-1.83) 

-0.0489* 
(-1.91) 

-0.0491* 
(-1.92) 

Δ Industry Risk -0.0003 
(-0.78) 

-0.0003 
(-0.77) 

-0.0005 
(-1.00) 

-0.0004 
(-0.90) 

-0.0002 
(-0.46) 

-0.0000 
(-0.10) 

-0.0000 
(-0.03) 

Year Dummies Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes 
N 15,290 15,198 14,717 14,685 15,204 12,798 12,798 
R2 0.46 0.45 0.45 0.45 0.46 0.45 0.45 
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Table VII 
Testing Whether Information Asymmetry Affects Corporate Decisions to Payout Cash 
 
To examine how information asymmetry affects the firm’s dividend payout and share repurchase decisions, we estimate the following regression model: 

 
Dividend Increasei,t or Repurchase Changei,t = β0 + β1 Residual Cashi,t-1 + β2 (Price Impacti,t, LSBi,t, GHi,t, GKNi,t, PINi,t, DISPi,t, or SCOREi,t) + β3 Residual Cashi,t-1 
* (Price Impacti,t, LSBi,t, GHi,t, GKNi,t, or PINi,t) + β4 Institutional Ownershipi,t + β5 Idiosyncratic Risk i,t  + β6 Firm Agei,t  + β7Sales Growthi,t + β8 Market-to-Book 

Ratioi,t + β9Price-Earning Ratioi,t+ β10 Annual Return i,t-1 + β11 Log(MVE i,t-1) + Industry Dummy Variables using Two-Digit SIC Industry Code + εi,t; 
 

where Dividend Increasei,t is the percentage increase in the annual cash dividend; Repurchase Changei,t  is the change in the annual repurchase amount from year t-
1 to year t scaled by the market value of equity at the beginning of year t; Residual Cashi,t-1 is the residual from a modified version of regression model (8); 
Idiosyncratic Risk is log[(1- R2)/ R2], where R2 is the coefficient of determination estimated from an expanded market model; Firm Age is the number of years 
since the firm first appeared in the CRSP database; Sales Growth is the percentage change in annual sales; Price-Earnings Ratio is the ratio of stock price to net 
income per share; Annual Return is the logarithm of the continuously compounded annual stock return; MVE is the market value of equity; and all other variables 
are the same as defined in regression model (8). Panel A shows the Tobit-regression results for Dividend Increase and Panel B shows the OLS results for 
Repurchase Change. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 
 
Panel A: Tobit Regression Results for Dividend Increase    
 Dependent Variable: Dividend Increase                                                            
  Price Impact LSB GH GKN PIN DISP SCORE 
 1 2 3 4 5 6 7 8 
Intercept -0.3156*** 

(-2.78) 
-0.3575*** 
(-3.07) 

-0.3568*** 
(-3.20) 

-0.3741*** 
(-3.32) 

-0.3438*** 
(-3.11) 

-0.3773*** 
(-3.15) 

-0.3470*** 
(-3.06) 

-0.2794** 
(-2.27) 

Residual Cash t-1 0.3218*** 
(5.95) 

0.1587** 
(2.10) 

0.0807 
(0.81) 

0.1673* 
(1.76) 

0.0263 
(0.19) 

-0.2222* 
(-1.73) 

0.2366*** 
(4.18) 

-0.3721** 
(-2.01) 

Information Asymmetry t-1  9.2579 
(0.93) 

-0.0701* 
(-1.85) 

0.0139 
(0.30) 

0.0044 
(0.07) 

0.2154 
(1.63) 

-10.5656*** 
(-5.39) 

-0.0133** 
(-2.29) 

Residual Cash t-1 
* Information Asymmetry t-1  

164.4145***
(3.11) 

0.7074*** 
(2.70) 

0.5051* 
(1.77) 

0.9432** 
(2.51) 

3.5293*** 
(4.70) 

31.0919*** 
(4.52) 

0.1282*** 
(3.61) 

Institutional Ownership t -0.1865*** 
(-5.53) 

-0.1736*** 
(-5.09) 

-0.1554*** 
(-4.83) 

-0.1607*** 
(-4.92) 

-0.1810*** 
(-5.76) 

-0.1791*** 
(-5.22) 

-0.1344*** 
(-3.89) 

-0.1354*** 
(-3.92) 

Idiosyncratic  
Risk t 

0.0103 
(1.27) 

0.0108 
(1.34) 

0.0062 
(0.80) 

0.0049 
(0.63) 

0.0050 
(0.67) 

0.0095 
(1.18) 

0.0058 
(0.73) 

0.0046 
(0.59) 

Firm Age t -0.0037*** 
(-10.28) 

-0.0037*** 
(-10.44) 

-0.0031*** 
(-9.22) 

-0.0032*** 
(-9.33) 

-0.0030*** 
(-9.12) 

-0.0036*** 
(-9.89) 

-0.0032*** 
(-8.99) 

-0.0032*** 
(-9.16) 

Sale Growth t 0.0272 
(0.89) 

0.0291 
(0.96) 

0.0306 
(1.05) 

0.0315 
(1.07) 

0.0366 
(1.29) 

0.0267 
(0.88) 

0.0254 
(0.84) 

0.0298 
(0.99) 

Market-to-Book Ratio t 0.0211*** 
(3.38) 

0.0212*** 
(3.43) 

0.0218*** 
(3.70) 

0.0227*** 
(3.83) 

0.0208*** 
(3.56) 

0.0207*** 
(3.34) 

0.0184*** 
(3.02) 

0.0196*** 
(3.21) 
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Price-Earnings Ratio t 0.0002 
(0.51)

0.0002 
(0.59)

0.0002 
(0.60)

0.0002 
(0.59)

0.0002 
(0.57)

0.0001 
(0.31)

0.0003 
(0.86)

0.0003 
(0.87)

Annual Return t-1 0.1484*** 
(6.93) 

0.1388*** 
(6.51) 

0.1447*** 
(7.14) 

0.1485*** 
(7.22) 

0.1356*** 
(6.85) 

0.1468*** 
(6.81) 

0.1218*** 
(5.63) 

0.1360** 
(6.30) 

Log(MVE t-1) 0.0466*** 
(8.72) 

0.0505*** 
(8.49) 

0.0439*** 
(8.68) 

0.0433*** 
(8.36) 

0.0427*** 
(8.65) 

0.0507*** 
(8.63) 

0.0404*** 
(7.41) 

0.0393*** 
(6.62) 

         
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes 
N 10,874 10,874 10,781 10,543 10,525 10,852 9,558 9,558 
Pseudo R2  0.06 0.06 0.06 0.06 0.06 0. 06 0. 07 0. 07 
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Panel B: OLS Regression Results for Repurchase Change      
 Dependent Variable: Repurchase Change                                
  Price Impact LSB GH GKN PIN DISP SCORE 
 1 2 3 4 5 6 7 8 
Intercept -0.0228*** 

(-3.21)
-0.0224*** 
(3.16)

-0.0237*** 
(-3.24)

-0.0211*** 
(-2.62)

-0.0183** 
(-2.26)

-0.0228*** 
(-3.21)

-0.0198** 
(-2.41)

-0.0219** 
(-2.42)

Residual Cash t-1 0.0049*** 
(3.84) 

0.0050*** 
(3.44) 

-0.0006 
(-0.21) 

-0.0019 
(-0.63) 

-0.0044 
(-0.64) 

-0.0020 
(-0.42) 

0.0056*** 
(3.48) 

-0.0279* 
(-1.94) 

Information Asymmetry t-1  -0.1422 
(-0.11) 

0.0019 
(0.91) 

0.0025 
(0.63) 

-0.0034 
(-0.97) 

0.0127* 
(1.80) 

0.0001*** 
(3.61) 

0.0002 
(0.56) 

Residual Cash t-1 
* Information Asymmetry t-1  

0.1874 
(0.83) 

0.0242*** 
(2.70) 

0.0410*** 
(2.65) 

0.0320* 
(1.82) 

0.0492** 
(2.02) 

0.0002*** 
(3.13) 

0.0062** 
(2.40) 

Institutional Ownership t -0.0063*** 
(-5.89) 

-0.0065*** 
(-5.91) 

-0.0068*** 
(-6.07) 

-0.0069*** 
(-5.86) 

-0.0064*** 
(-5.44) 

-0.0055*** 
(-4.66) 

-0.0074*** 
(-5.22) 

-0.0072*** 
(-4.90) 

Idiosyncratic  
Risk t 

0.0006 
(1.54) 

0.0006 
(1.56) 

0.0007* 
(1.71) 

0.0008* 
(1.83) 

0.0007 
(1.61) 

0.0006 
(1.55) 

0.0006 
(1.31) 

0.0007 
(1.38) 

Firm Age t -0.0001*** 
(-4.49) 

-0.0001*** 
(-4.44) 

-0.0001*** 
(-4.80) 

-0.0001*** 
(-3.91) 

-0.0001*** 
(-3.93) 

-0.0001*** 
(-3.70) 

-0.0001*** 
(-2.97) 

-0.0001*** 
(-2.83) 

Sale Growth t -0.0000** 
(-2.12) 

-0.0000** 
(-2.08) 

-0.0000** 
(-2.17) 

-0.0000** 
(-1.97) 

-0.0000** 
(-2.05) 

-0.0000* 
(-1.90) 

-0.0000*** 
(-3.39) 

-0.0000*** 
(-3.53) 

Market-to-Book Ratio t 0.0002 
(1.27) 

0.0002 
(1.28) 

0.0003* 
(1.85) 

0.0003* 
(1.70) 

0.0002 
(1.13) 

0.0002 
(1.42) 

0.0002 
(0.91) 

0.0003 
(1.25) 

Price-Earnings Ratio t 0.0001 
(1.04) 

0.0001 
(1.02) 

0.0001 
(0.95) 

0.0001 
(1.02) 

0.0001 
(1.03) 

0.0001 
(0.87) 

0.0000 
(0.91) 

0.0000 
(0.87) 

Annual Return t-1 0.0062*** 
(7.79) 

0.0062*** 
(7.74) 

0.0062*** 
(7.72) 

0.0061*** 
(7.56) 

0.0065*** 
(7.89) 

0.0060*** 
(7.09) 

0.0074*** 
(7.40) 

0.0073*** 
(7.22) 

Log(MVE t-1) 0.0007*** 
(3.53) 

0.0007*** 
(3.35) 

0.0008*** 
(3.76) 

0.0008*** 
(3.46) 

0.0007*** 
(3.22) 

0.0010*** 
(3.76) 

0.0005** 
(1.98) 

0.0007** 
(1.99) 

         
Year Dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Industry Dummies Yes Yes Yes Yes Yes Yes Yes Yes 
N 11,057 11,057 10,786 10,353 10,237 10,877 8,691 8,691 
Pseudo R2  0.07 0.07 0.07 0.08 0.08 0.07 0.08 0.08 
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Table VIII 
Testing Whether the Effects of Cash Holdings on Firm Value Vary with Information Asymmetry 

This table shows the results of the following regression model:  

 

 
 

; 

 
where Xt is the value of variable X in year t; dXt+2 is the change in X from year t to year t + 2 (i.e., Xt+2 – Xt); dXt-2 is the change in X from year t – 2 to year t (i.e., 
Xt – Xt-2); MV is the market value of the firm (i.e., the sum of the market value of equity, the book value of short-term debt, and the book value of long-term debt); 
NCA is “non-cash assets” (defined as total assets minus liquid assets); E is earnings before extraordinary items plus interest, deferred tax credits, and investment 
tax credits; RD is research and development spending; D is common dividends paid; and I is interest expense. We estimate Excess Cashi,t for each firm in each 
year using the 2SLS method of Dittmar and Mahrt-Smith (2007). The dummy variable for high information asymmetry, HIA Dummyi,t, equals one for firms that 
belong to the top third of each information asymmetry measure, and zero for firms in the bottom third. Panel A shows the fixed-effects regression results and 
Panel B show the Fama-MacBeth regression results. Numbers in parenthesis are t-statistics. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, 
respectively. 
Panel A: Fixed-Effects Regression Results 

 Dependent Variable:  MVi,t/NCAi,t 
 Price Impact LSB GH GKN PIN DISP SCORE 
 1 2 3 4 5 6 7 
Ei,t/NCAi,t -0.1787*** 

(-2.86) 
0.0963 
(1.38) 

0.1932*** 
(2.63) 

0.3831*** 
(5.02) 

-0.3312*** 
(-4.40) 

2.0501*** 
(18.13) 

2.1760*** 
(18.76) 

dEi,t+2/NCAi,t -0.0434*** 
(-3.77) 

-0.0387*** 
(-3.23) 

-0.2450*** 
(-6.45) 

-0.0860*** 
(-4.79) 

-0.0477*** 
(-4.11) 

-0.0129 
(-1.20) 

-0.0070 
(-0.67) 

dEi,t-2/NCAi,t -0.0392*** 
(-3.34) 

0.0170 
(1.45) 

0.0435*** 
(3.51) 

0.0025 
(0.20) 

-0.0301** 
(-2.37) 

-0.0419*** 
(-2.93) 

0.0095 
(0.59) 

RDi,t/NCAi,t 3.3018*** 
(31.96) 

4.7769*** 
(46.08) 

4.2708*** 
(36.28) 

4.1108*** 
(36.28) 

4.7799*** 
(39.10) 

6.3279*** 
(41.20) 

6.2807*** 
(39.86) 

dRDi,t+2/NCAi,t -0.0213 
(-0.96) 

0.0725*** 
(3.46) 

-0.0251 
(-1.23) 

-0.0393 
(-0.85) 

-0.0051 
(-0.23) 

0.0691*** 
(3.49) 

0.0691*** 
(3.59) 

dRDi,t-2/NCAi,t -0.0469** 
(-2.12) 

-0.0368 
(-1.55) 

-0.0670** 
(-2.28) 

-0.0861** 
(-2.17) 

-0.0577** 
(-2.30) 

-0.0610 
(-1.58) 

-0.0569 
(-1.51) 

Di,t/NCAi,t -0.1584 
(-0.64) 

-0.1911 
(-1.25) 

-0.2179 
(-0.97) 

-0.1613 
(-0.32) 

-0.5860*** 
(-2.97) 

0.2277 
(0.24) 

1.2036 
(1.07) 
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dDi,t+2/NCAi,t 0.0213 
(0.10)

-0.0269 
(-0.37)

0.2606 
(1.61)

-0.1577* 
(-1.91) 

-0.0502 
(-0.37)

1.0854* 
(1.73)

0.9182 
(1.36)

dDi,t-2/NCAi,t 0.1319** 
(2.04) 

-0.0437 
(-0.53) 

0.2279** 
(2.16) 

-0.2686** 
(-2.37) 

0.4190*** 
(4.95) 

0.3529** 
(2.12) 

0.0029 
(0.02) 

Ii,t/NCAi,t 4.4741*** 
(5.29) 

5.1830*** 
(8.04) 

4.9440*** 
(8.08) 

-0.4618 
(-0.31) 

-0.6899 
(-0.62) 

-16.2002*** 
(-6.03) 

-17.0008*** 
(-6.22) 

dIi,t+2/NCAi,t -0.2137*** 
(-3.29) 

-0.0206 
(-0.12) 

-0.2616*** 
(-3.93) 

-0.2950*** 
(-4.25) 

-0.0000 
(-0.00) 

-0.1606 
(-0.87) 

-0.2012 
(-1.11) 

dIi,t-2/NCAi,t -0.0186 
(-0.56) 

-0.0255* 
(-1.85) 

0.0812* 
(1.84) 

-0.0099 
(-0.66) 

0.1174*** 
(5.91) 

0.0399** 
(2.43) 

-0.0162 
(-0.89) 

dNCAi,t+2/NCAi,t 0.0080*** 
(4.90) 

0.0013 
(0.74) 

0.0084*** 
(4.91) 

0.0230*** 
(2.83) 

0.0089*** 
(3.18) 

0.0033** 
(2.06) 

0.0036** 
(2.33) 

dNCAi,t-2/NCAi,t 0.0003 
(1.31) 

0.0001 
(0.65) 

-0.0146*** 
(-5.98) 

0.0005** 
(2.19) 

-0.0071*** 
(-4.41) 

0.0002 
(0.69) 

0.0003 
(1.27) 

dMVi,t+2/NCAi,t -0.0074*** 
(-3.18) 

-0.0345*** 
(-12.68) 

-0.0088** 
(-2.01) 

-0.0285*** 
(-7.04) 

-0.0497*** 
(-13.44) 

-0.0087* 
(-1.77) 

-0.0060 
(-1.17) 

Excess Cashi,t 14.5336*** 
(31.32) 

13.1254*** 
(46.55) 

14.0729*** 
(46.88) 

13.8129*** 
(43.38) 

12.1288*** 
(30.57) 

13.7128*** 
(32.27) 

12.9014*** 
(33.70) 

HIA Dummyi,t -0.3444*** 
(-2.75) 

-1.2007*** 
(-10.30) 

-0.6357*** 
(-5.74) 

-0.8907*** 
(-7.40) 

0.0211 
(0.19) 

-0.9690*** 
(-7.62) 

-0.6118*** 
(-5.11) 

Excess Cashi,t* 
HIA Dummyi,t 

-1.6314*** 
(-2.97) 

-5.6052*** 
(-10.05) 

-5.4441*** 
(-10.72) 

-3.1125*** 
(-5.76) 

-2.2509*** 
(-4.64) 

-1.9587*** 
(-3.30) 

-1.5699*** 
(-2.70) 

        
Year Dummies Yes Yes Yes Yes Yes Yes Yes 
N 9,759 9,468 9,218 9,158 9,665 6,423 6,395 
R2 0.46 0.50 0.49 0.49 0.47 0.53 0.53 

Panel B: Fama-MacBeth Regression Results 
 Dependent Variable:  MVi,t/NCAi,t 
 Price Impact LSB GH GKN PIN DISP SCORE 
 1 2 3 4 5 6 7 
Excess Cashi,t 11.7343*** 

(9.74) 
10.4013*** 
(14.97) 

9.9903*** 
(11.76) 

9.9171*** 
(13.60) 

9.9302*** 
(6.69) 

10.7348*** 
(13.16) 

9.5789*** 
(11.74) 

HIA Dummyi,t -0.6459** 
(-2.50) 

-0.8144*** 
(-3.86) 

-0.3785* 
(-1.88) 

-0.6672*** 
(-3.47) 

-0.3334* 
(-1.94) 

-1.3169*** 
(-7.67) 

-0.6761*** 
(-3.14) 

Excess Cashi,t* 
HIA Dummyi,t 

-3.1955** 
(-2.26) 

-5.3653*** 
(-5.34) 

-4.0255*** 
(-4.40) 

-2.6800** 
(-2.13) 

-3.2475** 
(-2.40) 

-2.5969** 
(-2.36) 

-3.6038*** 
(-3.22) 

        
N 9,759 9,468 9,218 9,158 9,665 6,423 6,395 
R2 0.68 0.70 0.72 0.73 0.67 0.78 0.79 
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Table IX 
Testing Whether the Effect of Cash Holdings on Firm Value Vary with Information Asymmetry Regardless of Corporate Governance 
Structure  

This table shows the results of the following regression model:  
 

 

 
 

 

 
; 

 
where Xt is the value of variable X in year t; dXt+2 is the change in X from year t to year t + 2 (i.e., Xt+2 – Xt); dXt-2 is the change in X from year t – 2 to year t (i.e., 
Xt – Xt-2); MV is the market value of the firm (i.e., the sum of the market value of equity, the book value of short-term debt, and the book value of long-term debt); 
NCA is “non-cash assets” (defined as total assets minus liquid assets); E is earnings before extraordinary items plus interest, deferred tax credits, and investment 
tax credits; RD is research and development spending; D is common dividends paid; and I is interest expense. We estimate Excess Cashi,t for each firm in each 
year using the 2SLS method of Dittmar and Mahrt-Smith (2007). The dummy variable for high information asymmetry, HIA Dummyi,t, equals one for firms that 
belong to the top third of each information asymmetry measure, and zero for firms in the bottom third. LGIM equals one for firms that have below-median GIM 
governance indices and zero otherwise. Panel A shows the fixed-effects regression results and Panel B shows the Fama-MacBeth regression results. Numbers in 
parenthesis are t-statistics. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 
 
Panel A: Fixed-Effects Regression Results  

 Dependent Variable: MVi,t/NCAi,t 
 Price Impact LSB GH GKN PIN DISP SCORE 
 1 2 3 4 5 6 7 
Ei,t/NCAi,t 3.8838*** 

(16.27) 
4.7756*** 
(21.29) 

3.6165*** 
(15.77) 

3.9985*** 
(18.53) 

3.6117*** 
(15.79) 

3.5613*** 
(12.45) 

3.8015*** 
(13.74) 

dEi,t+2/NCAi,t 1.4222*** 
(7.50) 

1.5052*** 
(8.35) 

1.4713*** 
(8.33) 

0.2897** 
(1.97) 

1.5935*** 
(8.90) 

0.3321** 
(2.09) 

0.2805* 
(1.73) 

dEi,t-2/NCAi,t 0.1057* 
(1.88) 

0.0462 
(0.88) 

0.0167 
(0.33) 

0.1017* 
(1.86) 

0.0867 
(1.63) 

0.0121 
(0.09) 

-0.3349** 
(-2.36) 

RDi,t/NCAi,t 11.2151*** 
(25.92) 

9.4602*** 
(24.15) 

9.6062*** 
(27.52) 

9.3882*** 
(27.97) 

12.8364*** 
(29.92) 

10.0739*** 
(28.35) 

10.8789*** 
(27.49) 

dRDi,t+2/NCAi,t 4.6342*** 5.7449*** 5.6474*** 2.9804*** 3.3744*** 4.2455*** 4.3042*** 
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(14.49) (17.27) (14.67) (12.18) (11.20) (14.46) (13.41) 
dRDi,t-2/NCAi,t -0.1244 

(-0.25) 
1.4976*** 
(3.49) 

0.7380* 
(1.77) 

5.6540*** 
(8.40) 

2.9092*** 
(5.14) 

-0.7724* 
(-1.71) 

1.2217** 
(-2.55) 

Di,t/NCAi,t 6.5904*** 
(5.71) 

4.4318*** 
(4.12) 

4.8461*** 
(4.77) 

12.5978*** 
(11.69) 

8.4519*** 
(6.15) 

10.9093*** 
(9.02) 

19.7467*** 
(13.26) 

dDi,t+2/NCAi,t 0.0467 
(0.07) 

-0.4388 
(-0.71) 

-0.5373 
(-0.99) 

9.3551*** 
(9.24) 

0.6509*** 
(0.84) 

5.0493*** 
(6.52) 

5.1610*** 
(5.76) 

dDi,t-2/NCAi,t -0.3996 
(-0.51) 

-1.6211** 
(-2.11) 

-1.4103** 
(-2.01) 

-1.2738** 
(-2.02) 

-6.3644*** 
(-4.24) 

-3.6245*** 
(-3.15) 

-0.8127 
(-0.53) 

Ii,t/NCAi,t -16.9196 
(-7.68) 

-18.5796*** 
(-8.26) 

-23.8584** 
(-10.86) 

-9.8398*** 
(-5.28) 

-17.6011*** 
(-8.01) 

-13.1452*** 
(-5.56) 

-10.4985*** 
(-4.43) 

dIi,t+2/NCAi,t -21.4150*** 
(-11.51)

-12.0262*** 
(-8.28)

-11.1988*** 
(-7.75)

-12.7326*** 
(-10.52) 

-23.2229*** 
(-11.97)

-9.6445*** 
(-6.96)

-8.6642*** 
(-6.30)

dIi,t-2/NCAi,t -8.7046*** 
(-9.20) 

-9.4169*** 
(-10.55) 

-18.7537*** 
(-8.69) 

3.7015* 
(1.83) 

-10.0887*** 
(-10.65) 

-5.3022* 
(-1.75) 

-13.5626*** 
(-4.50) 

dNCAi,t+2/NCAi,t 0.7782*** 
(17.41) 

0.4966*** 
(12.24) 

0.4963*** 
(12.18) 

0.5357*** 
(15.50) 

0.7438*** 
(17.37) 

0.4957*** 
(13.16) 

0.6201*** 
(16.01) 

dNCAi,t-2/NCAi,t 0.1290*** 
(3.41) 

0.1192*** 
(3.38) 

0.4172*** 
(6.72) 

-0.0284 
(-0.45) 

0.1927*** 
(5.15) 

0.2705*** 
(3.71) 

0.5825*** 
(7.17) 

dMVi,t+2/NCAi,t -0.0958*** 
(-7.88) 

-0.0629*** 
(-7.23) 

-0.0822*** 
(-6.01) 

-0.0022 
(-0.29) 

-0.0261*** 
(-2.70) 

0.0064 
(0.85) 

-0.0133* 
(-1.71) 

        
Excess Cashi,t 8.9150*** 

(28.07) 
8.9967*** 
(28.77) 

10.3254*** 
(29.85) 

7.5970*** 
(25.97) 

7.0062*** 
(24.01) 

9.4725*** 
(28.12) 

8.0927*** 
(26.95) 

HIA Dummyi,t -0.5189*** 
(-4.37) 

-0.5160*** 
(-5.69) 

-0.4432*** 
(-5.50) 

-0.3334*** 
(-4.49) 

-0.3941*** 
(-3.69) 

-0.8725*** 
(-10.07) 

-0.5553*** 
(-7.08) 

Excess Cashi,t* 
HIA Dummyi,t

-6.7826*** 
(-9.53)

-6.7618*** 
(-14.41)

-7.6060*** 
(-15.80)

-4.6326*** 
(-11.19) 

-4.6555*** 
(-7.96)

-7.4667*** 
(-14.30)

-6.9615*** 
(-14.38)

LGIMi,t 0.1850** 
(2.34) 

0.0437 
(0.55) 

0.1034 
(1.34) 

0.1072 
(1.60) 

0.1202 
(1.54) 

0.1512** 
(2.03) 

0.1846** 
(2.49) 

Excess Cashi,t* 
LGIMi,t 

3.5597*** 
(6.69) 

1.6004*** 
(3.33) 

1.4833*** 
(3.03) 

1.1362*** 
(2.74) 

2.9113*** 
(6.08) 

1.8066*** 
(3.63) 

2.5819*** 
(5.53) 

        
Year Dummies Yes Yes Yes Yes Yes Yes Yes 
N 4,517 4,346 4,328 4,299 4,472 3,665 3,625 
R2 0.53 0.55 0.53 0.59 0.53 0.61 0.63 
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Panel B: Fama-MacBeth Regression Results 
 Dependent Variable: MVi,t/NCAi,t 
 Price Impact LSB GH GKN PIN DISP SCORE 
 1 2 3 4 5 6 7 
Excess Cashi,t 6.2847*** 

(7.53)
7.2728*** 
(6.56)

6.9730*** 
(4.87)

5.6909*** 
(4.64) 

5.6775*** 
(5.81)

7.1798*** 
(7.02)

6.2859*** 
(6.15)

HIA Dummyi,t 0.0638 
(0.49) 

-0.3541*** 
(-4.34) 

-0.1568 
(-1.27) 

-0.3069*** 
(-4.47) 

-0.1210 
(-1.22) 

-0.5285*** 
(-5.29) 

-0.3905*** 
(-5.34) 

Excess Cashi,t* 
HIA Dummyi,t 

-4.9147*** 
(-4.25) 

-4.9970*** 
(-3.68) 

-4.2066*** 
(-3.19) 

-2.8547** 
(-2.34) 

-3.6259*** 
(-3.35) 

-4.4853*** 
(-5.15) 

-4.3008*** 
(-4.17) 

LGIMi,t -0.0009 
(-0.02) 

-0.0725 
(-1.31) 

-0.0419 
(-0.66) 

0.0445 
(0.81) 

0.0255 
(0.35) 

0.1360** 
(2.01) 

0.1181* 
(1.88) 

Excess Cashi,t* 
LGIMi,t 

0.0463 
(0.05) 

-1.1667 
(-1.75) 

-1.7697* 
(-1.76) 

0.0788 
(0.19) 

1.0111 
(1.04) 

1.7568* 
(1.80) 

1.2917 
(1.33) 

        
N 4,517 4,346 4,328 4,299 4,472 3,665 3,625 
R2 0.74 0.72 0.72 0.72 0.73 0.76 0.78

 


