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Abstract 

Are boards on average better informed than what can be inferred from the stock market? If they are, 
which are more likely to be informed and how do boards use such information? We examine these 
questions in the setting of CEO compensation, using mutual fund flow-driven trading pressure as an 
exogenous shock to stock price. Consistent with economic efficiency, we find that boards rely more on 
accounting performance and less on stock performance in setting CEO bonuses if the stock price of the 
firm is temporarily less informative due to flow-driven price pressure. Boards that are made up of 
directors with more outside seats, more experience, or boards with greater portion of independent 
directors as well as larger size are more likely to make such adjustments. We find no evidence that boards 
selectively adjust CEO bonuses to benefit the CEO. Finally, we document that a less informative stock 
price may reduce the incentive effect of CEO stock holdings.  
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Introduction 

 The board of directors plays a central role in corporate governance, with primary 

functions of advising and monitoring (and, if desired, replacing) the CEO. The endogeneity of 

board structure (see e.g. Hermalin and Weisbach (2003) for a survey) complicates the study of 

the relationship between board characteristics, decisions and outcomes such as firm performance. 

This is particularly true in controversial areas like CEO compensation, where some studies (e.g. 

Bertrand and Mullainathan (2001) and Bebchuk and Fried (2003)) have argued that many boards 

make decisions that go against the best interests of shareholders. On the other side, Himmelberg 

and Hubbard (2000), and Gabaix and Landier (2008) argue that executive compensation is 

generally set efficiently, if e.g. the CEO talent pool is taken into account.1  

Related to the joint endogeneity problem, another empirical challenge is that executive 

compensation is potentially set in ways that outsiders cannot easily infer. For example, boards 

can closely observe CEO decision-making and can more directly assess the precise corporate 

needs and the relative skills of the CEO versus potential other CEO candidates inside and outside 

the firm. In particular, boards can do so in ways that shareholders who are not on the board or 

more generally outsiders (including academics) cannot. Whether or not the board’s vantage point 

leads to better economic decisions is also a major aspect of the current debate between scholars 

who want to increase shareholder power (see e.g. Bebchuk (2005)) and those who argue that 

‘director primacy’ is preferable (see e.g. Bainbridge (2006) and Blair and Stout (1999)). 

A critical question is thus whether we can find clear evidence, not hindered by joint 

endogeneity problems, establishing whether or not boards are indeed on average better informed 

than what can be inferred from the stock market. Secondarily, if boards are indeed better 

������������������������������������������������������������
1 See also Holmstrom and Kaplan (2003), Bizjak et al. (2008), Faulkender and Yang (2010) and Cremers and 
Grinstein (2011).�
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informed in particular instances, how do boards use such information? Specifically, do boards 

use the information to make economically efficient decisions regardless of whether the board’s 

information is more favorable or unfavorable to the CEO than what can be implied from the 

stock price? Or, alternatively, are boards more likely to do so when it also makes the CEO better 

off? Third and finally, what board characteristics are related to the likelihood of the board being 

informed and being able to efficiently use its information? 

The main contribution of this paper is to employ a setting where price pressure from 

mutual fund trades driven by extreme flows (based on Coval and Stafford (2007)) – which are 

exogenous to CEO actions or the fundamentals of the firm – renders the stock price temporarily 

less informative, and to study the three questions above in the context of CEO compensation. We 

argue that the board’s decision on the annual CEO bonus is a case where it is (arguably) 

relatively unambiguous what the most economically efficient board response to a temporary 

reduction in stock price informativeness would be (namely to rely less on stock performance and 

more on accounting performance, see below).  

 Our exogenous events of occasions when the stock price is temporarily less informative 

use Coval and Stafford (2007), i.e., employing price pressure from extreme mutual fund flows. 

Intuitively, stocks that are heavily bought (sold) by mutual funds experiencing large inflows 

(outflows) are more likely to be subject to significant buying (selling) pressure, leading to 

temporary divergence between market price and fundamental firm value. Using this measure, we 

first show that stocks in our sample that are subject to positive (negative) price pressure indeed 

seem to be temporarily overpriced (underpriced). Critical for our identification, Coval and 

Stafford (2007) find that trades driven by extreme mutual fund flows are unrelated to the 
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characteristics of the underlying firms that are traded. As a result, the temporary mispricing is 

largely exogenous to firm performance and CEO actions.2  

Next, we examine whether and how boards respond to such temporary stock mispricing. 

The economically efficient response of a board to such temporary mispricing should be less 

reliance on stock price performance when deciding on the annual CEO compensation, 

particularly on the short-term aspect of the compensation package such as the cash bonus. This 

prediction follows a long line of literature linking stock price informativeness and board 

monitoring. For example, Holmstrom and Tirole (1993), Garvey and Swan (2002),  Bushman et 

al. (2006) and Jayaraman and Milbourn (2011) show that stock prices that are more informative 

about firms’ fundamental values are likewise more informative about managerial efforts and thus 

more useful for aligning CEOs with shareholder interests and setting CEO compensation. 

Compared to the previous studies, we uniquely employ an exogenous shock to the 

informativeness of stock price, namely the flow-driven mispricing, to test whether boards are 

informed of the true performance when making decisions on CEO compensation. 

Our results indicate that boards, on average, seem to see through the temporary stock 

mispricing, consequently relying less on stock market performance, but more on accounting 

performance, when setting the annual bonus. This suggests that many boards are adequately 

informed about firm performance or sufficiently closely monitoring the CEO to identify these 

episodes of temporary stock mispricing. Next, we consider which boards are more likely to 

possess such ability. We document that among firms subject to temporary flow-driven trading 

������������������������������������������������������������
2 As the firms in our sample must be included in ExecuComp, which covers the S&P 1500 firms, it is not surprising 
that the mispricing in our sample of relatively these large stocks is more modest than the abnormal returns 
documented in Coval and Stafford (2007), Khan, Kogan and Serafeim (2009) and Edmans, Goldstein and Jiang 
(2010). In our sample, stocks with positive (negative) price pressure experience significantly positive (negative) 
abnormal returns in the event quarter of about 8% (-3%). This initial price pressure effect persists for about 6 
months before they start to reverse, where the reversal is completed only around 18 – 24 months after the initial 
event. Therefore, the capital market seems to take quite a while before fully correcting the mispricing. 
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pressure, boards with more experienced directors as well as directors that have more outside 

board seats are particularly likely to rely less on stock price when deciding on bonuses. 

The alternative hypothesis considered is that boards are serving primarily the interests of 

CEOs rather than of the firm in general or of shareholders in particular. Under this alternative, 

boards may opportunistically react differently to positive versus negative price pressure. If so, 

we would expect that boards could adjust bonuses upwards in case of negative price pressure, but 

not adjust bonuses downward (relative to a firm with the same stock performance but that is not 

experiencing price pressure) in case of positive price pressure. However, we find no evidence of 

such asymmetry, and likewise find no evidence that conditioning on board entrenchment proxies 

such as the G-Index helps uncovering results consistent with this alternative hypothesis. 

In addition to the short-run effect of temporary stock mispricing on CEO compensation, 

we also examine the longer term effect of price informativeness on CEO compensation structure. 

We argue that when flow-driven trading pressure drives a firm’s stock price away from its 

fundamental value, it reduces the informativeness of the stock price as a signal of CEO 

performance and disconnects shareholder interests from those of the CEO. Therefore, cash 

(equity)-based pay may account for a greater (lower) portion of total CEO pay when their firms 

are often subject to flow-driven mispricing. Our results indicate that after controlling for other 

potential determinants of compensation structure, the proportion of CEO cash (equity)-based pay 

is significantly positively (negatively) related to the mutual fund flow-driven trading pressure a 

firm experiences in the past one or three years. However, the economic magnitude is minor, such 

that boards take the temporary drop in informativeness of the stock price into account 

particularly regarding short run compensation rather than the long run structure of executive pay. 



6�
�

Finally, we investigate whether the temporary severance of the link between the stock 

price and managerial effort is associated with firm profitability and long-run market value (i.e., 

after the price pressure has subsided and the stock is trading close to fundamental value). In 

particular, a less informative stock price means that the value of CEO shareholdings is less 

reflective of CEO efforts, which in turn could weaken the incentive effect of the CEO stock 

ownership. We find that the positive association between firm performance and CEO stock 

ownership is significantly weaker when a firm is experiencing price pressure. This suggests that 

stock price informativeness is useful in strengthening the incentives of CEO stock ownership, 

and underlines the importance of studying how boards take account of intertemporal changes 

therein.  

In closely related papers, Khan, Kogan and Serafeim (2009) and Edmans, Goldstein and 

Jiang (2010) use the same mutual fund flow events as exogenous price shocks affecting 

managerial actions (of seasoned equity offering and M&A, respectively). To the best of our 

knowledge, our paper is the first one to employ flow-driven price shocks to examine issues 

related to the advising and monitoring ability of boards. Compared to existing studies on such 

issues, our study has the advantage of isolating board actions from changes in firm fundamentals 

because flow-driven price pressure is largely exogenous to changes in firm fundamentals or CEO 

efforts. As such, our setting provides an exogenous test of whether boards are indeed better 

informed of firm fundamentals than outsiders and engage in advising and monitoring roles using 

such information. Our results are also related to the literature relating board characteristics to 

firm decisions and outcomes, where we find that boards with more experienced directors, 
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proxied by the number of outside board seats or the average number of years of board 

experience, seem to have greater ability.3  

The remainder of our paper is organized as follows. Section 2 describes our data and 

methodology, particularly our price pressure and board characteristics variables. Section 3 

describes our main hypothesis of the effect of extreme flow-driven mispricing on CEO 

compensation. In section 4, we investigate the alternative hypothesis of an asymmetric board 

response to positive versus negative price pressure. Section 5 considers the association between 

firm performance and CEO stock ownership and section 6 concludes. 

 

2. Data and methodology 

A. Measuring price pressure from extreme mutual fund flows 

Our individual stock level measure of price pressure due to mutual fund trades driven by 

extreme capital flows is based upon Coval and Stafford (2007). First, using quarterly fund 

holdings from Thomson Reuters, we compute fund purchases and sales as the changes in 

quarterly holdings for U.S. equity mutual funds during the period from 1993 to 2008.4 We 

exclude all trades by international funds, municipal bond funds, “bond and preferred” funds, 

sector funds, and index funds to focus on actively managed domestic equity funds. Second, we 

compute quarterly fund flows of each fund j for quarter t, Flowjt, as the change in total net assets 

during the quarter adjusted for investment returns, assuming flows occur at the end of each 

quarter, 

1
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������������������������������������������������������������
3 See Yermack (1996), Fich and Shivdasani (2006), Coles et al. (2007), Adams and Ferreira (2007), Adams (2009).  
4  Quarterly portfolio holdings are adjusted for stock splits and dividends using the end-of-quarter cumulative 
adjustment factor from CRSP. 
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where TNAjt is the total net assets of fund j at the end of quarter t, and Rjt is the quarterly return of 

fund j during quarter t. Fund returns and total net assets are obtained from CRSP Survivorship 

Bias Free Mutual Fund Database. Since different share classes of a fund represent claims to the 

same underlying portfolio and therefore do not differ in their underlying trades, we combine all 

share classes of each fund when computing flows. We calculate fund returns as the weighted 

average return across all share classes of a fund with the weight being the beginning-of-quarter 

total net asset value. A fund is considered as experiencing extreme flows if it has realized flows 

above the 90th percentile or below the 10th percentile among all funds during the quarter. 

We link information on fund holdings and fund flows using the MFLINKS dataset 

provided by WRDS. We then aggregate inflow-induced purchases and outflow-induced sales of 

each stock across all funds holding that stock in a given quarter, only using funds experiencing 

extreme flow. Specifically, the amount of ‘forced’ trading due to extreme flows in a stock i 

during quarter t, Forcedit, is defined as the aggregate trade imbalance from all funds 

experiencing extreme flows, normalized by the stock’s number of shares outstanding at the 

beginning of the quarter:  

 

௧݀݁ܿݎܨ ൌ �
σ ൫���൫Ͳǡ οݏ݈݃݊݅݀ܪ௧൯ ȁݓ݈ܨ௧  ͻͲ௧݈ݐܿǤ ൯ െ σ ൫���൫Ͳǡ െοݏ݈݃݊݅݀ܪ௧൯ ȁݓ݈ܨ௧ ൏ ͳͲ௧݈ݐܿǤ ൯

݊݅݀݊ܽݐݏݐݑܱ�ݏ݁ݎ݄ܽܵ ݃௧ିଵ
 

  (2) 

where ǻHoldingsjit is the change in the number of shares in fund j’s holdings of stock i in quarter 

t, and Flowjt is the capital flow for fund j in quarter t. To have a meaningful measure of the 

potential trading pressure on individual stocks, we further require a stock to be owned by at least 

five funds in the current and the prior quarter in order to compute its flow-driven trading 
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pressure. Stocks with Forced above the 90th percentile (below the 10th percentile) among all 

stocks during the quarter are considered as “fire purchase” (“fire sale”) stocks in that quarter. 

Figure 1 illustrates mutual fund flow-driven trading pressure and subsequent return 

reversals by plotting cumulative average abnormal returns before and after inflow-driven 

purchases (Panel A) and outflow-driven sales (Panel B). Each quarter and for each stock that is 

subject to extreme flow-driven mutual fund buying (i.e., Forced above the 90th percentile) or 

selling (i.e., Forced below the 10th percentile) pressure, we track their market-adjusted returns 

from 2 months before to 24 months after the end of the quarter when the liquidity event occurs. 

Similar to Coval and Stafford (2007) and Edmans, Goldstein and Jiang (2010), the figures show 

that fire sale (purchase) stocks experience significantly negative (positive) abnormal returns in 

the event quarter. Furthermore, the initial price pressure effects persist for about 6 months before 

they start to reverse. Overall, the capital market seems to take quite a while to fully correct the 

mispricing as stock prices do not fully recover until at least 18 months after the liquidity event. 

Lastly, it is noteworthy that similar to Coval and Stafford (2007) and Khan et al. (2011), we find 

that inflow-driven purchases cause a similarly large price pressure effect compared to outflow-

driven sales, suggesting that the temporary mispricing is not caused by short selling constraints. 

Since our main focus is on the effect of flow-driven trading pressure on CEO 

compensation and the mispricing caused by mutual fund trading pressure typically lasts for at 

least 12 months, we aggregate quarterly price pressure information at the fiscal year level. Each 

quarter, we assign a discrete variable taking the value of -1 for stocks experiencing “fire sales,”  

1 for “fire purchases”, and zero if otherwise. A firm’s Pressure during the entire fiscal year is 

measured as the average value of this discrete variable across all four quarters. Throughout the 

paper, we relate the average quarterly trading pressure measure during the entire fiscal year to 
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CEO compensation. Since flow-driven trading pressure, by definition, only has a temporary 

effect on stock price, its ultimate effect on the stock performance as of the end of year and thus 

CEO compensation then depends on how soon the initial price pressure reverses.5 

B. Data on CEO compensation and firm characteristics 

Our sample firms comprise of all firms in the Compustat Execucomp database during the 

period of 1993 to 2008. From this database, we obtain data on CEO total direct compensation 

(data item “tdc1”) and its components (e.g., “salary” and “bonus”) along with other CEO 

information such as CEO tenure and CEO turnover. 

Throughout the paper, we control for various firm characteristics that are related to CEO 

compensation, such as stock performance as measured by the market-adjusted return during the 

fiscal year, accounting performance as measured by industry adjusted ROA, market 

capitalization, book-to-market ratio, R&D expenditures over total assets, and volatility of stock 

returns. These data are derived from Compustat and CRSP. 

We merge firm characteristics and CEO compensation data with firm-level price pressure 

by firm and fiscal year. Stocks not subject to mutual fund flow driven trading pressure during 

anytime of the fiscal year are assigned a value of 0 for the Pressure variable. 

C. Data on the advisory ability of the board 

We measure a board's advising capability by examining its independent directors' other 

board seats and their work experiences. We obtain the average number of other board seats held 

by a sample firm's independent directors from IRRC. Director experience data come from the 

BoardEx Management Diagnostic database. BoardEx provides the director profiles of senior 

������������������������������������������������������������
5 In unreported analyses, we indeed find that price pressure occurring as of the second half of a year tends to have 
more significant effect on the sensitivity of bonus to stock performance, as compared with that occurring during the 
1st half of the year.  
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executives and board members of over 14,000 U.S. and European public and private companies 

since 1999. 6  From these profiles, we collect information on a director's current and past 

experiences as senior executives or board members. We then aggregate for each director her 

years of experiences as an independent director, a board member, or a senior executive. That is, 

if a person has served as a director for firm A for five years and for firm B for ten years as of the 

current year, her aggregated number of years of experiences as a director is 15 years.  

D. Summary statistics 

In Table 1, we provide summary statistics of our measures of price pressure and CEO 

compensations. During our sample period, on average about 45% of firms experience flow-

driven trading pressure at some point during any particular year. The majority of firms with non-

zero pressure during a particular fiscal year experiences net price pressure during only one 

quarter of the year. Importantly, we find that being subject to pressure is widely distributed 

among the firms in our sample, with less than 5% of sample firms never experiencing the flow-

driven trading pressure during the entire sample period. In addition, the Pressure variable has a 

low autocorrelation of -0.10%. 

As expected, since our sample firms come from the universe of Execucomp database, 

they have relatively large market capitalizations with an average of $6.3 billion. The average 

CEO receives $4.6 million total compensation, which include $1.2 million cash pay and $1.7 

million equity based pay. Among CEOs of these firms, the average proportions of cash and 

equity based compensations are close to 50% and 25%, respectively. Lastly, the average director 

of a sample firm has about one outside board seat. 

������������������������������������������������������������
6 Board and executive experiences before 1999 are also captured, since BoardEx records the covered executives and 
directors’ career history for as long as data are available. We use this history to estimate a director's experience at 
the years before 1999.  
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3. Price pressure and CEO compensation 

A. Do boards rely less on stock pricing in case of temporary mispricing? 

The reliance on stock prices as opposed to accounting numbers in setting executive pay 

has been increasing dramatically, as equity-based compensation has evolved as a central 

component of executive compensations. The efficiency of managerial compensation contracts 

thus depends critically on the informativeness of the stock price. Bushman et al. (2006) and 

Jayaraman and Milbourn (2011) show that when stock prices are more informative about firms’ 

fundamental values, stock prices are also more informative about managerial efforts and thus 

more useful for setting executive compensations.    

Price pressure from extreme mutual fund flows may temporarily drive stock price away 

from the fundamental value of the firm, as illustrated above in Figure 1. Because the mutual fund 

flow-driven trading pressure is caused by fund-level trading needs, as opposed to firm-level 

information, it represents an exogenous, temporary shock to the stock price that is unrelated to 

firm fundamentals. Essentially, the flow-driven trading pressure makes the stock price 

temporarily less informative of CEO efforts. Our baseline analysis examines its impact on the 

sensitivity of CEO compensations to stock performance. It is well-established that both stock 

performance and accounting-based performance are strong determinants of CEO compensations, 

as firm performance serves as a signal of CEO efforts. However, if the stock price temporarily 

becomes less informative of the true fundamental value of the firm because of the flow-driven 

trading pressure, and if the board is adequately informed of the fundamental value of the firm 

and sufficiently closely monitoring the CEO, we would expect the board to rely less on the 

firm’s stock return when deciding on CEO compensation in that particular period. Therefore, our 

main hypothesis is that flow-driven trading pressure (positive or negative) should weaken the 



13�
�

sensitivity of CEO compensation to stock performance. The main alternative hypothesis is that 

there is no relation between price pressure and the importance of stock performance to CEO 

compensation, due to a lack of understanding of firm fundamentals or monitoring by the board. 

Our main empirical tests consist of pooled panel regressions of the logarithm of CEO 

compensation on the stock return during the fiscal year (Return) and its interaction term with the 

absolute value of Pressure (abs(Pressure)), controlling for abs(Pressure) by itself as well as 

other prior documented firm and CEO characteristics that are related to CEO compensation.7 

These control variables include ROA, the logarithm of the firm’s market capitalization, CEO 

tenure as measured by the number of years a CEO has served in this position (Tenure), 

systematic firm risk as measured by the market beta (beta), and growth opportunities as proxied 

by the book-to-market ratio (BM). When measuring CEO compensations, we adopt alternative 

measures such as CEO total direct compensation (tdc1), total cash compensation (salary and 

bonus), equity-based compensation (shares and option grants), and only the bonus. To control for 

differences in CEO compensation that are attributed to the systemic dynamics of executive pay 

over time and industry characteristics, all regressions include year and industry fixed effects. In 

addition, we adjust the robust standard errors for firm-level clustering. 

  Table 2 presents our findings from the baseline analysis.8  Consistent with our main 

hypothesis, the results indicate that CEO compensation is strongly increasing in both stock 

returns and ROA. More importantly, the interaction term between Return and abs(Pressure) has 

a negative effect on CEO bonuses. Specifically, the coefficient of this interaction term is 

significantly negative at the 5% level (see column 4).  This result shows that when a firm’s stock 

������������������������������������������������������������
7 Since bonuses are sometimes equal to 0 for firms that do not pay bonuses to CEOs, we use the logarithm of 
(1+bonuses) as the dependent variable. 
8 The coefficients of the control variables appear consistent with what’s documented in prior studies. For example, 
CEO total direct compensations are generally higher for large firms. CEO cash compensations are higher for CEOs 
with longer tenures. 
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price is temporarily inflated (depressed) due to extreme mutual fund flow related trading 

pressure, the board discounts the impact of stock performance when awarding bonuses that year. 

The economic magnitude is substantial, with a one-standard deviation shock to price pressure 

(0.50) reducing the importance of stock returns by almost 20% (= 0.5 x -0.0573 / 0.1586). 

The coefficient on total cash compensation (i.e., salary plus bonus) is almost the same, 

but is not statistically significant (t-stat of -1.13). The fact of that the weakening effect of price 

pressure is more pronounced on CEO bonuses than salary suggests that the board has more 

discretion over CEO bonuses as the salary tends to be stickier once the CEO’s compensation 

contract is determined. We also find a coefficient of the interaction between Return and 

abs(Pressure) of close to zero for equity-based compensation. This is consistent with that the 

equity component of the compensation package being longer-term, such that it should not be 

affected by short time mispricing of the stock, if the board recognizes the temporary price 

pressure. 

The direct effects of abs(Pressure) are noteworthy.9 Consistent with these temporary 

flow-induced price shocks being unrelated to firm performance, we find no direct relation 

between being subject to price pressure and total compensation (columns 1 and 5). However, the 

temporary lack of stock price informativeness seems to temporarily reduce the cash component 

(columns 2, 4, 6 and 8). In the subsequent section, we will investigate more directly the 

association between price pressure and pay structure. We will also discuss asymmetry effects 

later on, though we can observe here that there is no evidence that the overall CEO pay is 

increased (decreased) when the stock price experiences temporary positive (negative) price 

pressure.  

������������������������������������������������������������
9 Results are similar when not including any interaction terms with abs(Pressure). 
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 As boards seems to recognize that the stock price is less informative for firms subject to 

flow-driven trading pressure, this naturally leads to the question of whether the board then relies 

more on accounting-based performance instead. We find that this is indeed the case. In the last 

four columns of Table 2, we augment our baseline regression with the interaction term between 

ROA and abs(Pressure). The interaction term has a positive coefficient in all four regressions and 

is statistically significant at 5% for the cash compensation component (column 6) and the bonus 

(column 8).  The economic magnitude is large. E.g., considering column 8 for the bonus, a one 

standard deviation shock to abs(Pressure) is associated with an increase in the coefficient of 

ROA of 60% (= 0.2 x 0.4140 / 0.1358).  

Therefore, the first result of our paper is that boards on average seem to be sufficiently 

actively monitoring the CEO and are adequately informed to understand when the stock price is 

temporarily not reflecting fundamentals, and to adjust their CEO compensation packages 

accordingly. As stock price has become less informative, boards rely less on the stock price 

when deciding on the annual bonus, and more on an accounting measure of performance, such as 

ROA.  

B. Board characteristics and monitoring ability 

 In the previous subsection, we show that boards on average recognize the deviations of 

stock price from fundamental value and discount the stock return signal in determining CEO 

compensations. In this section, we further investigate whether in the cross-section of firms 

boards with higher advising ability and thus better understanding of firm fundamentals are better 

able to detect such deviations.  

Fama (1980) argues that directors themselves face monitoring from their external labor 

market. This is supported by many empirical studies documenting that well performing directors 
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are rewarded with additional board seats while poorly performing directors are likely to lose their 

directorships (see, e.g., Coles and Hoi (2003), Harford (2003), among others). Our first measure 

of a board's advising ability, therefore, is the average number of other board seats held by the 

independent directors.  

Next, we focus on more direct measures of the advising and monitoring ability of 

individual directors. The length of experience as a director on these boards as well as experience 

as a senior executive may enhance a director's monitoring ability, including the ability to 

understand the fundamental value of the firm and thus to detect temporary stock price deviations 

from fundamentals. For each independent director, we calculate her aggregated years of 

experience as a director (or an executive). We then calculate the average experience across all 

outside directors of a firm to evaluate the overall advising ability of its board.10 An alternative 

measure only includes experience as independent directors when calculating the average 

experience across all outside directors of a firm, which has a rank correlation of 81% with using 

all types of board experience. 

Finally, we measure the overall level of expertise and monitoring ability of the entire 

board. Here we focus on board size and the percentage of independent directors. We hypothesize 

that large board may incorporate more talents and thus greater awareness and understanding of 

the mispricing. A greater percentage of independent directors, on the other hand, can be 

associated with greater monitoring role of the board.  

 In Table 3, we separate the sample by the median values of each of the five measures of 

board advising ability, and for each subsample repeat the regression in column 8 of Table 2, i.e. 

the regression of annual bonus amounts on abs(Pressure) and its interactions with both stock 

������������������������������������������������������������
10 Using both senior executive ánd director experience is essentially the same, as that measure has a rank correlation 
of 95% with our measure that only uses director experience. 
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returns and ROA. Column (1) reports that for firms whose independent directors have below-the-

median number of outside board seats, both the interaction term between price pressure and 

stock returns and that between price pressure and ROA are statistically insignificant. This result 

suggests that the directors with few outside board seats make no adjustments to CEO 

compensation when the stock price of their company temporarily deviates from the fundamental 

value due to exogenous shocks. In contrast, column (2) using only firms whose independent 

directors have above-median-numbers of outside board seats report a significantly negative 

coefficient for the interaction term between price pressure and stock returns and a significantly 

positive coefficient for the interaction term between price pressure and ROA. This result 

suggests that independent directors with more outside board seats are more capable of detecting 

stock price deviations from firm fundamentals and rely more on operating performance and less 

on stock performance in setting CEO compensation. The coefficients of the interaction terms 

across the two regressions in columns (1) and (2 is significantly different from each other (at the 

1% level for the Return interaction and at the 10% level for the ROA interaction). Therefore, the 

results suggests that independent directors with more outside board seats have significantly 

greater advising ability, as they are better at aligning CEO compensation with firm fundamentals. 

In Regressions (3) and (4), we refine the independent directors'  labor market status with 

their average number of years of experience as directors. The less experienced boards do not 

make any significant adjustments to CEO bonuses when the company stock faces price pressure, 

while the more experienced boards significantly reduce CEO pay sensitivity with respect to stock 

returns and significantly increase CEO pay sensitivity to operating performance. The differences 

across samples in the interaction term coefficients are statistically significant at the 5% level or 

better in both cases. In columns (5) to (6), we use a firm's independent directors' average 
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independent director experiences, as yet another alternative measure of their advising ability and 

again find very similar results. 

In the last set of results in the table, we show that larger boards and boards with a greater 

percentage of independent directors are more likely to lower the sensitivity of the bonus to stock 

performance for firms facing price pressure. These boards, however, are not more likely to offset 

this lower pay sensitivity to the stock price by higher pay sensitivity to accounting performance, 

as the coefficients on the interaction between price pressure and ROA are not significantly 

different between columns (7) and (8), or between columns (9) and (10). 

We thus conclude that independent director experience, proxied by the number of outside 

board seats or the average number of years of board experience, seem most closely related to 

how boards set CEO pay when a firm’s stock price is under exogenous pressure. 

 

C. The Effect of flow-driven price pressure on CEO compensation structure 

Holmstrom and Tirole (1993), Garvey and Swan (2002) and Jayaraman and Milbourn 

(2011) show that increases in stock price informativeness should improve the alignment of 

managers’ and shareholders’ interests and thus result in a greater proportion of equity-based 

compensation. Conversely, we argue that since the flow-driven trading pressure drives the stock 

price away from fundamental firm value, it temporarily reduces the informativeness of the stock 

price as a signal of CEO performance. Therefore, we expect cash-based pay to account for a 

greater portion of total CEO pay when their firms are subject to flow-driven mispricing. 

In Table 4, we investigate the effect of price pressure on CEO compensation structure. 

Specifically, we use two measures of price pressure as proxies for the informativeness of a firm’s 

stock price. The first measure only considers the past year, as done in Tables 2 and 3, with a 
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dummy that equals one if the firm experienced pressure in any of the quarters in the previous 

fiscal year. The second measure looks back three years, and counts the total number of times in 

the past three years that a firm has experienced flow-driven trading pressure in a particular 

quarter (N_pressure). Considering the occurrence of price pressure in the past several years, as 

opposed to the immediate prior year, may better capture the extent to which a firm’s stock price 

happens to be prone to the flow-driven mispricing. If CEO compensation contracts are sticky, 

this may improve the power of our test. 

We then examine how these measures are related to two aspect of the pay structure:  

(i) the ratio of cash compensation to total direct compensation, and 

(ii) the ratio of equity-based compensation to total direct compensation. 

Cash compensation is the sum of the salary and the bonus. Equity-based compensation is 

measured as the sum of options granted (data item “OPTION_AWARDS_BLK_VALUE”) and 

restricted grants (data item “RSTKGRNT”).  

We include several controls. As the mix of cash versus equity pay is related to the risk-

taking incentives, we control for the total volatility of the firm and CEO tenure. As firms with 

low profitability may use equity-based pay as a substitute for cash pay because they are cash 

constrained (see, e.g., Yermack, 1995; Dechow, Hutton, and Sloan, 1996; and Core and Guay, 

1999), we control for firms profitability as measured by ROA.  For the same reason, we also 

control firms’ book-to-market ratio and R&D expenditures as firms with greater growth 

opportunities also rely more on equity-based compensation. Further, we control for past stock 

returns to account for the possibility that firms with greater stock performance might use more 

equity-based compensations. Lastly, we control for share turnover, as prior studies show that 
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stock liquidity strongly influence the composition of CEO annual pay (see, e.g., Garvey and 

Swan, 2002 and Jayaraman and Milbourn, 2011). 

 The results in Table 4 indicate that after controlling for other potential determinants of 

compensation structure, the proportion of CEO cash pay is significantly positively related to the 

extent to which the firm’s stock is subject to mutual fund flow-driven trading pressure in recent 

years. Specifically, one more year’s occurrence of price pressure drives up the ratio of cash to 

total direct compensation by 1.5% (see column (1)). Our finding is economically and statistically 

similar when we conversely find that price pressure is negatively related to the proportion of 

equity-based compensation. Economically, one more year’s occurrence of price pressure would 

increase the cash component and reduce the proportion of equity-based compensation by about 

1% each. 

 Our results in this section indicate that the primary response of the board to temporary 

price pressure is to adjust the sensitivity of current compensation (i.e. the bonus). While we find 

some corroborating evidence of board adjustments of the CEO compensation contract in the 

longer term, these effects are minor economically, given average cash component of 48% and 

average equity-based pay component of 25% (see Table 1). 

 

4. Asymmetry in the board’s response to price pressure 

So far we have shown that the board adjusts CEO compensations in response to mutual 

fund flow-driven trading pressure, without differentiating whether the effect comes from positive 

or negative pressure. Since without any adjustment, positive price pressure would presumably 

have lead to an increase of CEO bonuses while negative pressure would have lead to an 

decrease, a natural question is whether the board selectively respond to temporary price 
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pressures. It is conceivable that a board that serves the interest of shareholders may respond to 

positive versus negative price pressures symmetrically to arrive to optimal CEO compensations. 

On the other hand, a board primarily serving the interests of the CEO may only adjust CEO 

compensation upwards in case of negative price pressure but make no adjustments in case of 

positive price pressure, in order to maximize the benefit to the CEO. 

 In this section, we examine this issue by separately analyzing the effects of positive 

versus negative price pressure on the sensitivity of CEO bonuses to stock performance. We 

hypothesize that only downward trading pressure would significantly weaken the sensitivity of 

CEO bonuses to stock returns in firms with entrenched boards serving the interests of the CEOs. 

We measure entrenchment using Gompers, Ishii and Metric (2003) G-Index. 

 In Table 5, we split Pressure into two variables:  Pressure (+) and Pressure (-). Pressure 

(+) is equal to Pressure for upward trading pressure and 0 otherwise, and Pressure (-) is equal to 

the absolute value of Pressure for downward trading pressure and 0 otherwise. We then 

separately interact Pressure (+) and Pressure (-) with Return. In column (1), the interaction term 

between Pressure (+) and Return is significantly negative while that between Pressure (-) and 

Return is positive and marginally significant (t-statistic of 1.69 or a p-value of 10%). This result 

provides little support to the idea that the board selectively responds to flow-driven trading 

pressure to benefit CEOs.  

In column 2 of the table, we further interact Pressure (+) and Pressure (-) with ROA. 

Again, the dampening effect of price pressure on the sensitivity of CEO bonuses to stock 

performance only shows up on the positive side. On the other hand, whether the stock is subject 

to positive or negative trading pressure, the board places more emphasis on operating 

performance when determining CEO bonuses. 
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 We further investigate whether the effect of negative pressure would be more pronounced 

among poor governed firms where the board may be more likely to serve the interest of the CEO. 

In the last two columns of Table 5, we repeat the analysis for high versus low G-index firms, 

separately. The comparison across these two types of firms suggests that regardless the 

governance quality of the firm, the board appears to only adjust bonuses downward in response 

to positive trading pressure. Interestingly, the board relies more on operating performing in 

setting CEO pay only among better governed firms with relative low G-index. Overall, our 

analysis on the asymmetric responses of the board to upward versus downward trading pressure 

shows rather limited support to the entrenchment hypothesis. 

 Note that our analyses concerning potential asymmetry in the boards' response to price 

pressure suggests that, if anything, boards are more likely to adjust bonuses downward in 

response to positive price pressure than to adjust bonuses upwards in response to negative price 

pressure. Therefore, we explore the compensation committee reports from proxy statements for 

potential explanations of this asymmetric response to price pressure. Anecdotal evidence 

suggests that compensation committees often has the negative discretion to adjust bonus 

downward but not upward. For example, Bank of New York stated that "bonuses... may be 

decreased by the (compensation) Committee on a discretionary basis." Unum Group stated that 

"The Committee is authorized by the plan to exercise its discretion to reduce, but not to increase, 

the size of awards to named executives." Such practice is consistent with our finding that boards 

reduce bonuses when a company's stock faces fire purchase but do not increase bonuses when its 

stock faces fire sale.  

 

5. Price Pressure and CEO Incentives 
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 When the stock price of a firm deviates substantially from its fundament value for a 

sustained period of time, as documented for stocks held by mutual funds experience extreme 

flows, this may affect CEO incentives through her stock holdings. In particular, this deviation 

renders the stock price  less informative about actual performance, which means also that the 

value of CEO shareholdings is less reflective of CEO efforts. Such break of the link between 

effort and the value of CEO stock holdings could weaken the incentive effect of CEO ownership.  

We examine this in Table 6. Specifically, we estimate pooled panel regressions of future 

firm performance (i.e., outcomes related to CEO effort) on the value of CEO stock ownership 

and its interaction with price pressure plus controls. If the incentive effects are reduced because 

the stock price is less informative, we would expect the association between firm performance 

and the value of CEO stock holdings to weaken when there is either positive or negative price 

pressure.  

We employ two different proxies for firm performance. First a measure of accounting 

profitability that is not directly affected by price pressure, namely the industry-adjusted return on 

assets (ROA). The second measure is the average Tobin’s Q (i.e., the market-to-book ratio of 

firm value), where we lag price pressure by two years, which Figure 1 shows is the period over 

which price pressure can affect the price. Our measure of CEO stock ownership is normalized by 

the book value of assets rather than by the market value as is conventional. Normalizing by 

market value would result in the percentage of stocks owned by the CEO, which is not directly 

affected by price pressure. In contrast, our CEO stock ownership measure standardize by total 

assets would reflect the market stock price and thus the extent of the price pressure. 

 In column (1) of Table 6, we find a positive association between CEO stock ownership 

and ROA. In column (2), we add the interaction term between CEO stock ownership and price 
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pressure, which has a negative coefficient (statistically significant at 10%). The size of the 

interaction coefficient suggests that a standard deviation shock to the price pressure variable 

lowers the coefficient on CEO stock ownership by about 20% (=-0.067x0.2/0.081). In column 

(3), the association between Tobin’s Q and CEO stock ownership is insignificant. After its 

interaction with price pressure is added, its positive coefficient becomes marginally significant, 

while the interaction is negative and strongly statistically significant. Here, the economic 

magnitude is large. A standard deviation shock to the price pressure variable lowers the 

coefficient on CEO stock ownership by almost 90%. Therefore, these results suggest that price 

pressure reduce the association between firm performance and CEO stock holdings, which is 

consistent with the temporary drop in price informativeness breaking the link between CEO 

effort and stock price and thereby reducing the incentives effects of CEO stock holdings. 

  

6. Conclusions 

 How boards determine CEO compensation is central in today’s corporate governance of 

U.S. public firms. Our understanding of this key process, however, is often hindered by the joint 

endogeneity of board structure, CEO effectiveness and firm performance. In this study, we 

exploit an exogenous shock to a firm’s stock price, namely the price pressure driven by extreme 

mutual fund flows, to examine how boards adjust CEO compensation when facing such price 

shocks unrelated to fundamental firm performance and valuation. We do so in setting where the 

economically efficient response to a less informative stock price seems quite unambiguous, 

namely to rely less on the stock price when setting short-term aspects of CEO compensation, 

such as the annual bonus. 

 We find that on average boards reduce the sensitivity of CEO cash pay (bonus) to stock 

performance and increase the sensitivity of CEO pay to accounting performance when facing 
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price pressure. Boards with more experience, more independent boards, and larger boards make 

larger adjustments than less experienced boards, less independent boards, and smaller boards, 

respectively. In addition to adjusting the short-term annual bonus, boards of firms that frequently 

face price pressure tend to pay their CEOs with more cash and less equity-based compensation, 

though these longer-run effects have much less economic significance than the short-run 

consequences for the annual bonus.  

We also explore whether boards, in particular those that are more entrenched, incorporate 

their information opportunistically to benefit their CEO. We find no such evidence. Indeed, 

boards on average are likely to reduce the sensitivity of CEO pay to stock performance when 

exogenous price pressure artificially boosts stock returns and increase the pay to performance 

sensitivity when stock performance is depressed by price pressure.  

 Our results suggest that boards typically understand when the stock price deviates from 

the fundamental value. In response, they make economically efficient adjustment to short-term 

CEO pay, especially when board members tend to more experienced. This evidence sheds new 

light to the ongoing debate of the role of the board of directors in corporate governance. 
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Appendix: Variable Definition  
 
 

Pressure  Each quarter we assign a discrete variable taking the value of -1 or 1 for stocks 
experiencing “fire sales” and “fire purchases”, respectively, and zero if otherwise. A firm’s 
Pressure during the entire fiscal year is measured as the average value of this discrete variable 
across all four quarters.   
Price pressure indicator (1/0) equals one if a firm faces non-zero price pressure in a fiscal year.  
CEO total pay item TDC1 from Execucomp 
CEO cash pay equals the sum of salary and bonus.  
CEO equity-based pay  equals the sum of stock option grants and restricted stock grants in a fiscal year. 
G-index equals the sum of 24 anti-takeover defense provisions defined by Gompers, Ishii, and Metrick 
(2003).  
CEO turnover (1/0) equals one if the CEO of a firm in the next year is different from the CEO in the 
current year, and zero otherwise. 
CEO tenure equals the number of years a CEO has served in this position.  
CEO stock holdings equals the number of shares held by the CEO divided by the number of outstanding 
shares.  
Board size equals the number of directors serving on a board.  
Percent of independent directors equals the number of independent directors divided by board size.  
Average number of outside board seats equals the average number of outside board seats held by the 
independent directors of a board.  
Years of board experience equals the average number of years of board experience a firm's independent 
directors have accumulated from her current and previous board services. Years of board/officer 
experience and years of independent director experience are defined in similar fashion.  
Market capitalization equals the market value of a firm's common equity at the end of previous fiscal 
year end. 
Assets equals the total assets reported at the previous fiscal year end. 
Book-to-market ratio equals the book value of common equity divided by the market value of common 
equity at the previous fiscal year end.  
Industry adjusted return on assets (ROA) ROA minus the median ROA for the firm’s affiliated 
industry according to the Fama-French 48 industry classification. 
R&D Expenses/ Assets equals the research and development expenses divided by total assets.  
PPE/Assets equals the value of property, plant, and equipment divided by total assets.  
Beta market beta from CAPM regression using monthly returns in the last 3 years. 
Tobin's q equals the sum of the market value of equity and the book value of debt divided by the book 
value of total assets. 
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Figure 1 Cumulative Abnormal return after fire sale or fire purchase by mutual funds experiencing 
extreme flows. This figure plots the 3-month moving average of the monthly cumulative average abnormal returns 
of stocks that experience mutual fund flow-driven trading pressure. Panels A and B show average abnormal returns 
during the period of two months before to 24 months after the extreme flow-driven selling or buying event, 
respectively. Abnormal returns are measured as monthly returns in excess of the CRSP equal-weighted market 
returns.    
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Table 1 Summary statistics 
 
Our sample consists of all Compustat ExecComp firms during the period of 1993 to 2008 with available 
data. We obtain stock return variables from CRSP and accounting data from Compustat. Corporate 
governance and board characteristics, such as director independence and the number of outside board 
seats, are from Risk Metrics. We estimate director experience variables using the BoardEx data.  
 

N mean Q1 Median Q3 Stdev 
Price pressure 
Abs(Price pressure) 28,317 0.153 0.000 0.000 0.250 0.196
Price pressure Indicator (1/0) 28.317 0.0456 0 0 1 0.0498
CEO Compensation  
Total Pay ($thousand) 28,067 4576 1092 2247 4941 10106
Cash Pay ($thousand) 28,317 1246 551 870 1397 1772
Equity based Pay($thousand) 28,317 1660 0 150 1236 7644
Bonus($thousand) 28,317 547 0 226 657 922
Cash pay /Total pay 28,014 0.482 0.240 0.436 0.696 0.289
equity based pay /Total pay 28,014 0.249 0.000 0.135 0.459 0.288
Corporate governance and Board Characteristics
G-Index 20,389 9.265 7.000 9.000 11.000 2.640
CEO Turnover 26,753 0.117 0.000 0.000 0.000 0.321
CEO Tenure 27,091 7.822 3.000 6.000 10.000 7.326
CEO stock holdings 27,717 0.026 0.001 0.003 0.015 0.065
% of independent directors 24,138 0.670 0.571 0.700 0.800 0.175
Board Size 24,138 9.579 7.000 9.000 11.000 2.932
Outside director characteristics and experience 
Average number of outside board 
seats 23,382 0.964 0.400 0.857 1.400 0.744
Years of board/Officer experience 19,487 44.455 28.157 39.519 54.868 24.040
Years of board experience 19,487 43.036 26.838 38.075 53.451 23.912
Years of independent director 
experience 19,487 30.720 17.408 26.161 38.752 19.968
Firm characteristics 
Market capitalization ($million) 27,855 6,304 507 1,348 4,139 20,939
Assets ($million) 28,306 9,054 501 1,543 5,535 25,767
Book-to-market ratio 28,296 0.522 0.270 0.443 0.664 0.405
Market adjusted annual excess return 27,960 0.050 -0.233 -0.012 0.234 0.480
Industry adjusted return on assets 
(ROA) 27,507 0.001 -0.035 0.000 0.042 0.092
R&D Expenses/ Assets 28,306 0.027 0.000 0.000 0.028 0.053
PPE/Assets  27,572 0.282 0.087 0.216 0.430 0.237
Beta 28,293 1.024 0.635 0.945 1.324 0.548
Tobin's q 28,296 1.922 1.103 1.437 2.146 1.387
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Table 2 Does price pressure affect a board's decision on CEO compensation? 
 
The sample is described in Table 1. This table reports the results of OLS regressions where the dependent variables are four measures of CEO 
compensation. All dependent and independent variables are defined in the Appendix. Industry and year fixed effects are included as control 
variables but not reported. T-statistics robust to clustering at the firm level are reported in parentheses. ***, **, and * denotes statistical 
significance at the 10%, 5%, and 1% level, respectively.  
 

Dependent Variable =  

Independent variables and 
statistics 

Log Total 
Pay 

Log Cash 
Pay 

Log 
Equity-

based Pay Log Bonus 
Log Total 

Pay 
Log Cash 

Pay 

Log 
Equity-

based Pay Log Bonus 
  (1) (2) (3) (4) (5) (6) (7) (8) 
        
Abs(Price pressure) 0.0354 -0.0735** 0.0375 -0.0615*** 0.0357 -0.0730** 0.0377 -0.0613***

(1.02) (-2.50) (1.34) (-4.68) (1.03) (-2.49) (1.34) (-4.66) 
Abs(Price pressure)* Return 
 

-0.0571 -0.0619 0.0126 -0.0573** -0.0722 -0.0833 0.0024 -0.0687***

(-0.81) (-1.13) (0.23) (-2.40) (-1.00) (-1.49) (0.04) (-2.82) 
Abs(Price pressure)*ROA 0.5493 0.7741** 0.3702 0.4140***

(1.39) (2.41) (1.18) (2.83) 
Annual excess return 0.3019*** 0.2272*** 0.1513*** 0.1586*** 0.3044*** 0.2308*** 0.1531*** 0.1605***

(15.27) (11.94) (9.73) (19.16) (15.27) (12.09) (9.78) (19.15) 
Log market cap 0.3952*** 0.2394*** 0.2597*** 0.0999*** 0.3959*** 0.2403*** 0.2602*** 0.1004***

(51.32) (30.98) (42.65) (27.31) (51.64) (31.15) (42.84) (27.30) 
ROA -0.1556 0.6700*** -0.4750*** 0.2007*** -0.2417* 0.5488*** -0.5331*** 0.1358** 

(-1.27) (6.44) (-5.23) (4.08) (-1.71) (4.52) (-4.97) (2.34) 
Beta 0.1206*** -0.0452*** 0.1254*** 0.0019 0.1212*** -0.0442*** 0.1258*** 0.0024 

(6.44) (-2.66) (8.70) (0.24) (6.48) (-2.62) (8.72) (0.30) 
CEO tenure -0.0051*** 0.0032** -0.0065*** 0.0014* -0.0052*** 0.0032** -0.0065*** 0.0014* 

(-2.94) (2.29) (-5.58) (1.94) (-2.95) (2.27) (-5.59) (1.92) 
Book-to-market ratio 0.0057 0.1006*** -0.0428*** 0.0170*** 0.0060 0.1011*** -0.0426*** 0.0173***

(0.35) (7.22) (-3.44) (2.73) (0.38) (7.25) (-3.42) (2.77) 
Constant -2.6147*** -1.6798*** -1.5747*** -0.3440*** -2.6205*** -1.6872*** -1.5786*** -0.3479***

(-41.50) (-23.19) (-32.35) (-11.31) (-41.79) (-23.34) (-32.46) (-11.40) 

N 20,162 20,266 20,165 20,266 20,162 20,266 20,165 20,266 
Adjusted R2 0.4470 0.2986 0.3525 0.3375 0.4471 0.2989 0.3526 0.3378 
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Table 3 Do board characteristics affect how a board set CEO compensation under price pressure? 
 
This table reports the results of OLS regressions where the dependent variable is log CEO bonus in $ millions. We separate the full sample into 
twelve sub-samples using five board variables: number of  outside board seats, outside directors' average years of Board experience, outside 
directors' average years of Independent director experience, board size, and percent of independent directors, respectively, and estimate the 
regression for each sub-sample.  All variables are defined in the Appendix. Industry and year fixed effects are included as control variables but not 
reported. T-statistics robust to clustering at the firm level are reported in parentheses. p-values of the differences between coefficients of sub-
samples are estimated with the seemingly unrelated regression method. ***, **, and * denotes statistical significance at the 10%, 5%, and 1% level, 
respectively.  
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Board Variables 

Number of  outside 
board seats 

Outside directors' 
average years of 
board experience 

Outside directors' 
average years of 

independent director 
experience Board size 

Percent of 
independent directors

Below 
Median 

Above 
Median 

Below 
Median 

Above 
Median 

Below 
Median 

Above 
Median 

Below 
Median 

Above 
Median 

Below 
Median 

Above 
Median 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Abs(Price pressure) 0.0001 -0.0735*** -0.0171 -0.0579** -0.0235 -0.0474** -0.0213 -0.0445* -0.0492** -0.0516***

(0.01) (-3.41) (-0.92) (-2.49) (-1.27) (-2.02) (-1.35) (-1.85) (-2.55) (-2.84) 
Abs(Price pressure)*Return  0.0201 -0.2026*** 0.0070 -0.1597*** -0.0136 -0.1301*** -0.0298 -0.1547** -0.0296 -0.1505***

(0.55) (-4.20) (0.23) (-3.37) (-0.43) (-2.83) (-1.09) (-2.51) (-0.85) (-3.80) 
Abs(Price pressure)*ROA 0.0996 0.6833** 0.0756 0.7385*** 0.1178 0.6475** 0.1445 0.1640 0.0978 0.2987 

(0.52) (2.44) (0.39) (2.60) (0.61) (2.36) (0.95) (0.46) (0.46) (1.29) 
Annual excess return 0.1380*** 0.2396*** 0.1188*** 0.2210*** 0.1289*** 0.2065*** 0.1267*** 0.2811*** 0.1482*** 0.2092***

(12.18) (14.12) (11.23) (13.41) (11.69) (12.68) (12.92) (16.33) (12.76) (14.53) 
Log market cap 0.0797*** 0.1128*** 0.0788*** 0.1110*** 0.0807*** 0.1096*** 0.0763*** 0.1180*** 0.0953*** 0.1085***

(14.31) (19.79) (15.12) (18.04) (15.89) (17.60) (16.83) (17.85) (17.15) (21.80) 
ROA 0.3242*** 0.1225 0.2067*** 0.0456 0.1966** 0.0526 0.3154*** 0.1052 0.2621*** 0.1483* 

(3.54) (1.18) (2.61) (0.41) (2.44) (0.49) (5.10) (0.77) (2.79) (1.75) 
Beta 0.0206* -0.0238* -0.0139 -0.0067 -0.0106 -0.0150 0.0060 0.0382** 0.0101 0.0009 

(1.85) (-1.74) (-1.40) (-0.48) (-1.07) (-1.07) (0.66) (2.10) (0.89) (0.08) 
CEO tenure 0.0015 0.0023** 0.0009 0.0011 0.0010 0.0012 0.0007 0.0028** 0.0019** 0.0012 

(1.63) (2.04) (0.94) (0.96) (1.04) (1.06) (0.85) (2.49) (2.01) (1.28) 
Book-to-market ratio 0.0166* 0.0211** 0.0147* 0.0047 0.0136 0.0065 0.0215*** 0.0038 0.0172* 0.0230***

(1.66) (1.97) (1.73) (0.41) (1.51) (0.59) (2.77) (0.31) (1.68) (2.70) 
Constant -0.3108*** -0.4592*** -0.2321*** -0.4604*** -0.2568*** -0.4302*** -0.2582*** -0.4901*** -0.3277*** -0.4934***

(-5.63) (-9.67) (-4.92) (-8.98) (-6.76) (-8.34) (-7.56) (-8.97) (-6.43) (-12.18) 
p-value of coefficient difference 
Price pressure*Annual excess return 0.00 0.00 0.04 0.06 0.02
Price pressure*ROA 0.08 0.05 0.10 0.96 0.51

N 7,917 8,105 7,622 7,892 7,615 7,899 9,740 8,181 9,311 8,610 
Adjusted R2 0.2849 0.4031 0.2827 0.3848 0.2812 0.3838 0.2735 0.3957 0.3074 0.3967 
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Table 4 Does price pressure affect a board's decision on compensation structure? 
 
The sample is described in Table 1. This table reports the results of OLS regressions where the dependent 
variables include the ratio between CEO cash compensation and total compensation and the ratio between 
CEO equity-based compensation and total compensation.  All variables are defined in the Appendix. 
Industry and year fixed effects are included as control variables but not reported. T-statistics robust to 
clustering at the firm level are reported in parentheses. ***, **, and * denotes statistical significance at 
the 10%, 5%, and 1% level, respectively.  
 

Dependent Variable =  
Cash pay 
/Total pay 

Cash pay 
/Total pay 

Equity pay/ 
Total pay 

Equity pay/ 
Total pay 

  (1) (2) (3) (4) 
          
Price pressure Indicator (1/0) in the 
prior year 

0.0154*** -0.0100** 
(3.33) (-2.06) 

Sum of price pressure Indicator (1/0) 
in past three years 

0.0181*** -0.0109*** 
(5.82) (-3.40) 

Ret -0.0091* -0.0109** 0.0071 0.0081 
(-1.79) (-2.15) (1.31) (1.51) 

ROA 0.0792* 0.0747 -0.0716 -0.0689 
(1.68) (1.59) (-1.59) (-1.53) 

Volatility -0.0322 -0.0204 -0.0739 -0.0807 
(-0.44) (-0.28) (-1.05) (-1.15) 

Share Turnover -0.0204*** -0.0231*** 0.0275*** 0.0291*** 
(-7.94) (-8.98) (9.90) (10.42) 

Book-to-market ratio 0.0561*** 0.0543*** -0.0516*** -0.0505*** 
(9.59) (9.36) (-8.53) (-8.39) 

R&D expenses/Assets -0.0765 -0.0772 0.2840*** 0.2846*** 
(-0.85) (-0.86) (3.18) (3.20) 

CEO tenure 0.0055*** 0.0054*** -0.0057*** -0.0057*** 
(9.84) (9.84) (-10.91) (-10.91) 

Constant 0.6365*** 0.6035*** 0.2506*** 0.2732*** 
(50.28) (41.65) (15.67) (14.95) 

N 16,562 16,562 16,558 16,558 
Adjusted R2 0.1882 0.1910 0.1458 0.1467 
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Table 5 Do Boards respond to positive and negative price pressure differently?  
 
The sample is described in Table 1. This table reports the results of OLS regressions where the dependent 
variable is log CEO bonus. We separate the main variables of interest, the price pressure variables, into 
positive price pressure (fire purchase) and negative price pressure (fire sale). All variables are defined in 
the Appendix. Industry and year fixed effects are included as control variables but not reported. T-
statistics robust to clustering at the firm level are reported in parentheses. p-values of the differences 
between coefficients of G-index sub-samples are estimated with the seemingly unrelated regression 
method. ***, **, and * denotes statistical significance at the 10%, 5%, and 1% level, respectively.  
 

Dependent variable = Log bonus 

  Full Sample 
Low G-
index High G-index 

VARIABLES (1) (2) (3) (4) 
pressure (+) -0.0573*** -0.0568*** -0.0225 -0.0514** 

(-3.64) (-3.61) (-0.91) (-2.03) 
Pressure (-) -0.0447** -0.0458*** -0.0092 -0.0213 

(-2.54) (-2.61) (-0.35) (-0.68) 
Pressure (+)*Ret 
 

-0.1253*** -0.1325*** -0.1188*** -0.1003* 
(-4.65) (-4.83) (-2.83) (-1.91) 

Pressure (-)*Ret 
 

0.0633* 0.0468 0.1716*** 0.0263 
(1.69) (1.21) (2.78) (0.32) 

Pressure (+)*ROA 0.3392* 0.6882** -0.3891 
(1.94) (2.50) (-1.09) 

Pressure (-)*ROA 0.3948** 0.3243 0.3582 
(2.18) (1.38) (0.81) 

Annual excess return 0.1578*** 0.1596*** 0.1571*** 0.2147*** 
(19.07) (19.02) (13.43) (13.87) 

Log market cap 0.0998*** 0.1003*** 0.1084*** 0.1129*** 
(27.28) (27.24) (18.84) (20.67) 

ROA 0.1949*** 0.1375** 0.0959 0.1701 
(3.96) (2.37) (1.16) (1.57) 

Beta  0.0028 0.0033 -0.0075 0.0256* 
(0.35) (0.41) (-0.68) (1.75) 

CEO tenure 0.0014* 0.0014* 0.0016 0.0020* 
(1.93) (1.91) (1.51) (1.82) 

Book-to-market ratio 0.0170*** 0.0172*** 0.0238** 0.0159 
(2.72) (2.76) (2.38) (1.47) 

Constant -0.3438*** -0.3473*** -0.3787*** -0.4639*** 
(-11.31) (-11.38) (-9.11) (-8.94) 

N 20,266 20,266 8,855 7,416 
Adjusted R2 0.3382 0.3385 0.3515 0.3974 

�
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Table 6 Does price pressure affect CEO incentive?  
 
The sample is described in Table 1. This table reports the results of OLS regressions where the dependent 
variables include ROA in the next year and q in two quarters All variables are defined in the Appendix. 
Industry and year fixed effects are included as control variables but not reported. T-statistics robust to 
clustering at the firm level are reported in parentheses. p-values of the differences between coefficients of 
G-index sub-samples are estimated with the seemingly unrelated regression method. ***, **, and * 
denotes statistical significance at the 10%, 5%, and 1% level, respectively.  
 

Dependent variable =  
VARIABLES ROA Tobin's q in 2 years 

(1) (2) (3) (4) 
Price pressure 0.0226*** -0.1037*** 

(5.66) (-2.96) 
CEO stock ownership 0.0690*** 0.0808*** 0.0512 0.2331* 

(5.31) (5.31) (0.43) (1.78) 
CEO stock ownership* Price 
pressure -0.0672* -1.0267*** 

(-1.87) (-2.65) 
Log market cap 0.0065*** 0.0069*** 0.0236*** 0.0209*** 

(5.76) (6.02) (3.52) (3.15) 
Beta -0.0462*** -0.0458*** 

(-18.76) (-18.56) 
R&D expenses/ Assets -0.4929*** -0.4925*** 2.0713*** 2.0602*** 

(-9.75) (-9.82) (6.86) (6.94) 
PPE/ Assets 0.0841*** 0.0845*** -0.0241 -0.0303 

(10.20) (10.25) (-0.38) (-0.48) 
Lag Tobin's q 0.5230*** 0.5273*** 

(31.64) (32.08) 
Constant -0.1072*** -0.1126*** 0.5766*** 0.6056*** 

(-12.41) (-12.70) (10.01) (10.53) 

N 20,427 20,427 16,040 16,040 
Adjusted R2 0.2609 0.2628 0.5134 0.5153 

 


