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TOO MUCH PAY PERFORMANCE SENSITIVITY?
 Ivan E. Brick, Oded Palmon, and John Wald*
 January 10, 2008
 Abstract
 We examine the relation between pay performance sensitivity and future stock returns for a large sample of firms between 1992 and 2004. On average, high pay performance sensitivity is associated with low future returns. Part of this negative relation may be due to a reduction in firm risk induced by risk-averse managers responding to an increase in the sensitivity of their wealth to firm performance. Confirming this effect, both systematic and idiosyncratic firm risks decrease after increases in CEO pay sensitivity. However, even after correcting for lower future risk, increased pay performance sensitivity is associated with decreased stock returns. In particular, future stock returns are negatively associated with risky option compensation. This finding is consistent with previous studies that link high option compensation to agency problems. The results are robust to numerous specifications and controls.
 Keywords: pay performance sensitivity, firm performance, firm risk, agency problems
 * Ivan Brick and Oded Palmon are at the Department of Finance, Rutgers Business School – Newark and New Brunswick, Newark NJ 07102-1820. John Wald is at the College of Business, The University of Texas at San Antonio, San Antonio, TX 78249. The authors’ emails are [email protected], [email protected], and [email protected]. The authors acknowledge partial funding support from the David K. Whitcomb Center for Research in Financial Services at Rutgers University.
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Too Much Pay Performance Sensitivity?
 1. Introduction
 The existing literature has considered two possible impacts of managerial pay performance
 sensitivity (PPS) on the manager-owner agency problem. According to the incentive effect,
 increasing pay performance sensitivity can improve the alignment of the interests of managers and
 stockholders, and therefore induce managers to more aggressively undertake risky projects that
 enhance stockholder value.1 However, according to the risk-aversion effect, increasing pay-
 performance sensitivity induces managers to reduce the overall risk of the firm so as to reduce their
 own risk exposure, even if this results in lower average company performance.2
 Empirically, the results on which of these effects dominates have been mixed. Jensen and
 Murphy (1990) suggest that PPS is too low to provide the necessary incentives for senior
 management. Consistent with this implication of Jensen and Murphy, Abowd (1990) finds a positive
 relationship between managerial pay for performance sensitivity and firm performance in his 1981–
 86 sample. Mehran (1995) finds that firm value is increasing in the fraction of non-cash (i.e.,
 incentive) compensation in his 1979-80 sample. Mishra, McConaughy and Gobeli (2000) find a
 positive but diminishing relationship between pay-for performance sensitivity and firm performance
 in their 1974–1988 sample. Thus, these early empirical studies support the notion that, at least for
 the 1974–1993 time period, the incentive effect dominates the risk-aversion effect.
 1Managerial options are intended to motivate managers to work harder, to better cooperate with other members of the management team, and to protect stockholders against other stakeholders. Jensen and Meckling (1976), Myers (1977) and Haugen and Senbet (1981) argue that equity stock option grants should result in a convexity payoff that induces managers to take on risky but value-enhancing activities. 2 Guay (1999) and Ross (2004) present models in which the concavity of the manager’s utility function may dominate the convexity of the compensation payoff inducing managers to be more risk-averse. Carpenter (2000) presents simulations demonstrating that as the size of the firm increases, option compensation induces managers to actually moderate asset risk.
 1
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However, more recent studies challenge both the lack of PPS among senior management and
 whether higher sensitivity is associated with improved firm performance. For instance, Hall and
 Liebman (1998) find that the total wealth of senior executives is highly sensitive to firm
 performance if all option and stock holdings are considered. After correcting his 1981–1993
 sample for endogeneity, Palia (2001), finds no significant relation between PPS and firm value. He
 interprets this finding as suggesting that firms set PPS so as to maximize their value. Using
 simulations, Dittmann and Maug (2007) find that optimal compensation policies should include
 stock compensation, but no options. Palmon, Chen, Bar-Yosef and Venezia (2008) also simulate the
 impact of CEO compensation, and they recommend using in-the-money options as a component of
 CEO compensation because at-the-money options make the compensation overly sensitive to firm
 performance, and thus (in equilibrium) too costly to stockholders.
 This paper examines whether PPS is associated with changes in future firm performance, as
 measured by stock returns. We use data from over 1,000 firms and 8,635 firm-year observations (a
 considerably larger sample than the ones used in previous studies) over the 1992 – 2004 period. If
 firms on average use an optimal compensation scheme, we expect to find no significant relation
 between PPS and future returns. Moreover, if firms persistently either provide too high or too low a
 PPS, but the stock market recognizes that managerial incentives are not well aligned, we still expect
 to see no effect.
 Surprisingly, we find an economically and statistically significant negative relation between
 PPS and future stock returns, and this result is robust to corrections for systematic risks, time period,
 and a variety of controls and estimation procedures. One potential explanation for the negative
 relationship between PPS and firm performance is that during this period, PPS has increased so
 much that the risk-aversion effect dominates the incentive effect. In this case, abnormal returns in
 2
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following a change in PPS are possible if analysts’ discernment of the impact of increased PPS takes
 time.3
 A direct implication of the risk-aversion effect is that increasing pay-performance sensitivity
 should induce managers to reduce the overall risk of the firm.4 Smith and Watts (1992), Gaver and
 Gaver (1993), Baber, Janakiraman and Kang (1996), and Tufano (1996) demonstrate that the
 compensation structure induces changes in investment and leverage policies, which theoretically
 should impact on the future risk of the firm. Most relevant for our study, Coles, Daniel and Naveen
 (2006) consider the impact of higher PPS on future firm volatility for a large sample and find
 (contrary to our primary results) that higher PPS is associated with increases in firm volatility.
 Given our results about firm performance, we therefore reexamine whether managers in our
 sample decrease future firm risk in response to increasing PPS. Coles et al use the variance of stock
 returns as a proxy for firm risk. While we can duplicate the Coles et al. results in our sample, we
 find that their results are not robust to the inclusion of a lagged dependent variable. As firm variance
 is highly autocorrelated (see, for instance, Bollerslev, Chou, and Kroner, 1992), and as prior results
 demonstrate that past firm risk is a determinant of PPS (Core and Guay, 2002), not including lagged
 variance creates a typical omitted variable bias. When we include a lagged dependent variable in
 our explanatory variables, we find that the marginal impacts of PPS on both idiosyncratic and
 systematic risks are negative. These findings are again consistent with the view that the risk-
 aversion effect has dominated the incentive effect over the period we consider.
 Bebchuk, Fried, and Walker (2002) and Bebchuk and Fried (2004) suggest that CEOs use
 option compensation to draw less attention to their true payoffs, and that managers have “hijacked”
 the compensation process. We therefore consider the possibility that high managerial compensation
 3 Similarly, Gompers, Ishii, and Metrick (2003) propose that markets did not properly evaluate firm governance in the 1990s.4 A number of studies also examine the impact of firm risk on PPS. See Aggarwal and Samwick (1999), Garen (1994), Core and Guay (2002), or Cichello (2004).
 3
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is an indication of agency problems. In this case, PPS, which is correlated with total compensation,
 may be only a proxy for agency problems. Therefore we test whether other compensation or agency
 variables better capture the negative relation we find for PPS.
 Including total compensation and other measures of agency problems as additional
 explanatory variables does not negate the negative relation between PPS and stock returns.
 However, we find that the negative relation between PPS and returns is due to the PPS of options
 granted to the CEO. This finding is consistent with the suggestion by Bebchuk, Fried, and Walker
 (2002) that the use and the reporting conventions of options provide executives a way of
 camouflaging their high compensation, and that high option compensation reflects an agency
 problem. The results are also consistent with Dittman and Maug’s (2007) suggestion that option
 compensation is too high relative to an optimal compensation contract. Lastly, we break down PPS
 into expected and unexpected portions. While both have negative associations with future returns,
 the impact of unexpected PPS is higher.
 The paper is organized as follows. Section II discusses our data and method. Section III
 presents our empirical results, and Section IV concludes.
 2. Data and Method
 We use data from Standard and Poor’s EXECUCOMP and COMPUSTAT, from IRRC, and
 from hand-collected data. The EXECUCOMP data set contains a panel of compensation data for
 senior executives and directors from 1992 to 2004. We match this data with firm accounting and
 market characteristics from COMPUSTAT. As many of the EXECUCOMP firms do not have
 COMPUSTAT data available, and because some fields are missing in the EXECUCOMP data, our
 final sample consists of 8,635 firm-year observations. Table I presents a brief description of the
 variables we use. Table II presents summary statistics for these variables.
 4
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In the first part of our analysis, we examine the impact of the compensation structure upon
 future firm performance. We assert that the sign of this empirical relationship depends on whether,
 on average, increasing PPS induces managers to more aggressively undertake risky projects that
 enhance stockholder value (incentive effect), or increasing PPS makes managers more concerned
 about the risk of their own wealth and thus induces them to reduce the overall risk of the firm even if
 this results in lower expected company performance (risk aversion affect). Accordingly, if the
 incentive effect dominates, we would expect a positive relationship between future firm performance
 and pay performance sensitivity. If the risk-aversion effect dominates, then we would expect a
 negative relationship between pay performance sensitivity and future firm performance.
 We use several performance measures. First, we examine the raw holding period returns for
 the period after the fiscal year. We denote by Return12 and Return36 the product of one plus the
 monthly returns less one for the 12 and 36 months, respectively, that follow the fiscal year of the
 PPS compensation (denoting the year of the compensation as , this corresponds to the returns in
 year =1). Second, we use the cumulative abnormal returns for the 12 and 36 months following the
 fiscal year of the awarded CEO compensation. We denote the post-fiscal cumulative abnormal
 returns as Excess12 and Excess36, respectively. We calculate these excess returns by estimating the
 parameters of the market model for each firm in the sample using the value-weighted market index.
 We denote the month ending the fiscal year in which the CEO is awarded a particular compensation
 as τ = 0. Our estimation period for the parameters of the market model is the 60 months prior to the
 beginning of the current fiscal year (or t = -71 to -12). After we estimate the parameters of the
 market model, we estimate the abnormal return for each firm for months from t = 1 to t = 12 as
 ARi,t = (Ri,t- i- iRm,t) (1)
 5
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We compute the excess returns by taking the product of one plus the monthly abnormal returns
 between t = 1 and t = 12 and 36, respectively.5 Our last set of performance proxies, Excessff12 and
 Excessff36 are obtained in a similar manner except that we use a four factor Fama-French model
 with momentum to estimate monthly abnormal returns.
 Third, we use the intercepts of both the market model, denoted as AlphaMM, and the four-
 factor Fama-French model, denoted as AlphaFF, as an additional set of performance proxies. The
 intercepts are obtained by regressing the returns of the stock on the single factor market model or on
 the four factor model, for the 36-month period following the fiscal year of the reported
 compensation.
 We use two variables to proxy for the sensitivity of the manager’s compensation to firm
 performance. First is the pay-for-performance sensitivity (PPS), which we calculate as the sum of
 the dollar changes in the CEO’s stock and options compensations for a one percent change in the
 aggregate value of the firm's equity. The procedure we use is analogous to that employed by Core
 and Guay (2002) and sums the PPS measures of current option grants, options granted prior to the
 current fiscal year and shares of stock that are held by the CEO. We detail the calculation of PPS in
 Appendix A.
 Our second compensation variable is Vega, which represents the sensitivity of CEOs
 compensation to volatility. We measure Vega as the sum of the dollar changes in the CEO’s stock
 and options compensations for a one percent change in the standard deviation of the firm equity.
 The procedure we use is analogous to that employed by Core and Guay (2002) and sums the Vegas
 of current option grants and options granted prior to the current fiscal year. We assume that the
 Vega of common stock shares is zero. Further details are available in Appendix A.
 Barber and Lyon (1997) find that using a market or Fama-French model for measuring long-
 run abnormal returns adds three sources of bias: new listings, skewness, and rebalancing. They
 5 Using the sum of abnormal returns provides similar results.
 6
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suggest that matching along size or book-to-market (or preferably both) provides a better test of
 abnormal returns. As PPS is positively related to both size and book-to-market, finding a low-PPS
 firm with a similar size and book-to-market as a high-PPS firm for a majority of our sample is
 impossible. However, Barber and Lyon also find that the biases from using an equally weighted
 index are opposite to those from using the Fama-French model. Our results are robust to equally
 weighted, value weighted, and single, three, or four factor models, and this is not consistent with our
 results being driven by the biases Barber and Lyon document.
 Additionally, at each stage of the analysis we provide results for both pooled regressions and
 fixed effects regressions.6 The pooled regressions explain the variation both between firms and
 across time, whereas the fixed effects regressions explain the variation across time while controlling
 for any firm-specific effects. For example, if a particular firm required unique management skills,
 the firm-specific intercept in the fixed effect regression would capture the additional compensation
 needed to employ a CEO with such skills. Moreover, we include year and two-digit industry
 dummies as control variables in our OLS regressions, and year dummies in the fixed-effects
 regressions. We adjust the standard errors for heteroskedasticity and clustering by firm (see Rogers,
 1983; Wooldridge, 2002). Additionally, we winsorize the continuous variables at the upper and
 lower 0.5% so as to reduce any possible impact of outliers (we note that the level of winsorization
 does not substantially affect our results).
 In some of our regressions, we include a variety of additional control variables having to do
 with the firm’s current performance, and the firm’s operating and governance characteristics. The
 first control is the return on assets, ROA, equal to the earnings before interest, taxes, depreciation,
 and amortization (EBITDA), divided by the firm’s total assets. We use as our risk measures the cash
 flow risk, CFRISK, which is equal to the standard deviation of first differences in ROA for the prior
 eight years. We also use the 60-month stock volatility, BSVOLA, as given by EXECUCOMP. We
 6 A Hausman test is able to reject the random effects model.
 7
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include two measures of firm size: log of sales,7 and log of the number of employees, denoted as
 LSALE and LEMPL, respectively. We also include two measures of firm uniqueness: the ratio of the
 firm’s research and development expenditures (R&D) to total assets, and the ratio of advertising
 expenditures to total assets (ADV). We assign zero values to replace missing R&D and advertising
 data.8 We use the ratio of total debt to total assets as a measure of firm LEVERAGE, and the ratio of
 a firm’s plant, property, and equipment to total assets as a measure of its tangible assets, denoted as
 PP&E. Lastly, we employ the ratio of capital expenditures to total assets as a measure of the firm’s
 investment activity, denoted as CAPX.
 In our analysis, we control for several governance characteristics. These include a dummy
 variable equal to one if the CEO is also chairman or co-chairman of the board (CEOCHAIR), the
 percentage of independent directors on the board (PCTBDIND) and the total number of directors on
 the board (BDSIZE). In our analysis, we also control for CEO’s level of experience, (TENURE)
 which equals the number of years of the CEO at the firm as CEO. We also consider the GIndex as
 described by Gompers, Ishii, and Metrick (2002) as an additional control variable in some of our
 analysis.
 We report in the following section that there is a negative impact of both PPS and Vega upon
 firm performance, potentially supporting the risk aversion effect. Guay (1999) and Ross (2004)
 present models in which the concavity of the manager’s utility function may dominate the convexity
 of the compensation payoff inducing managers to be more risk-averse. Carpenter (2000) presents
 simulations demonstrating that as the size of the asset increases, option compensation induces
 managers to actually moderate asset risk. Thus, it is possible that the negative relationship we find
 between our compensation structure variables and future performance is due to the reduction of the
 systematic risk (and therefore the expected returns) of the firm by risk-averse managers. That is, the
 7 Berger, Ofek, and Yermack (1997) use the log of sales as a measure of size in their management compensation model.8 In an alternative formulation, we include dummy variables for missing R&D and advertising. The overall results are very similar.
 8
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equilibrium expected return will decline as PPS increases if the market expects that managers acting
 in their own self-interest will reduce the risk of the firm.
 Accordingly, we empirically relate our proxies for firm risk for the period immediately
 following the awarding of CEO compensation to the current fiscal year PPS and Vega. If risk-averse
 managers react to an increase in PPS by reducing risk, we would expect to find a negative
 relationship between our compensation proxies and the future risk of the firm. We consider several
 future risk proxies. First, we use the estimate of beta obtained using the single factor market model
 over the 60 months following the fiscal year. We use sixty months since this is the traditional length
 of time used to estimate beta based upon monthly returns. We denote this measure as BetaF60. We
 also use the estimate of beta obtained using the single factor model over the 36 months following the
 fiscal year, since 36 months coincides with the maximum duration of our performance measures.
 We denote this measure as BetaF36. Second, we measure the idiosyncratic risk of the single market
 factor model. In particular, we use the standard deviation of the error term, SDRESIF36, obtained by
 estimating the parameters of the single-factor model over a 36 month period following the fiscal year
 that the compensation is awarded. We include as our control variables not only PPS and Vega but
 the lagged values of our risk proxies. For example, BetaM36 is the beta estimated using the single-
 factor model for the 36 months preceding the end of the current fiscal year. Corresponding
 definitions are applicable for BetaM60 and SDRESIM36.
 As reported in the next section, the empirical evidence supports the notion that managers
 decrease the risk of the firm as firms increase PPS and Vega. Accordingly, the negative relationship
 we observe between our future performance variables and our compensation variables may be purely
 driven by the risk reduction (since we estimate the parameters of the assumed return generating
 process using months prior to the fiscal year in which the compensation sensitivity is measured). If
 managers did reduce the risk level of the firm, then we should estimate the parameters of the return
 9
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generating process using returns following the fiscal year in which the compensation sensitivity is
 measured. We denote NExcess12 and NExcess36 as the 12 and 36 month post-fiscal cumulative
 abnormal returns, respectively, by estimating the parameters of the market model for each firm for
 the 60 months after the fiscal year in which the compensation sensitivity is measured. Analogously,
 NExcessff12 and NExcessff36 are obtained in a similar manner except that we use a four factor
 Fama-French model with momentum to estimate monthly abnormal returns.
 We also examine the possibility that PPS is related to future performance
 because it is associated with agency problems rather than managerial risk aversion. In this case, total
 compensation may be a better proxy for agency problems (see Bebchuk and Fried, 2004).
 Alternatively, agency issues may act as omitted variables in our basic specification. For example,
 Brick, Palmon, and Wald (2006) document that director compensation is highly correlated with CEO
 compensation even after controlling for firm characteristics, CEO characteristics, and other
 governance factors. They document that this positive relationship between CEO and director excess
 compensation is due to the hypothesized board culture problems. In other words, these excessive
 compensations may be symptomatic of agency problems where board members and management do
 not protect shareholder interests. To examine these issues we relate firm future performance to the
 following variables in the base year: log of total PPS, log of CEO’s total compensation, the percent
 non-cash compensation, and the director PPS. The director PPS is measured as the PPS of the stock
 and options granted to the director in the base year. EXECUCOMP provides information regarding
 the number of options the director receives in a given year but not the exercise price or the maturity
 of the option. We assume that the PPS of the director is equal to the sum of the PPS of the stock and
 options granted to the director. We assume that the PPS of the director options is directly
 proportional to the PPS of the new options granted to the CEO in that year.
 10
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3. Empirical Results
 Table II, Panel A presents summary statistics on the variables in our analysis. The average
 PPS and Vega are similar to those found in prior studies (see, for instance, Core and Guay, 2002; or
 Coles, Daniel, and Naveen, 2006) with the caveat that our sample is somewhat newer and both PPS
 and Vega have been increasing over the time period considered. Panel B of Table II provides a
 breakdown of the industries in our sample, and Panel C provides correlations between our variables
 of interest. Note that our return measures are highly correlated with each other, and that both
 log(PPS) and log(Vega) variables are negatively correlated with both future systematic and
 unsystematic risk (BetaF60 and SDRESIF60), as well as with our measures of future stock
 performance. As we show below, these correlations remain highly significant in a multivariate
 framework with additional controls.
 In Panel D of Table II we present the average PPS and Vega and their logs by year for the
 observations in our sample. Note that PPS roughly doubles from 1992 to 2004, whereas Vega
 increases by approximately 4.7 times. These significant increases in the compensation sensitivity to
 stock performance since 1992 suggest the importance of determining whether CEOs may now be
 overly sensitive to stock returns; that is, whether the risk-aversion effect now dominates the incentive
 effect.
 3.A. PPS and Future Firm Returns
 We present several analyses in which we estimate the relation between future firm
 performance and PPS, and we consider a variety of measures of firm performance for robustness.
 Table III presents the OLS and fixed effects regression results in which the dependent variable is
 firm performance in the 12 months following the fiscal year of the CEO compensation contract. We
 use three measures of firm returns. In panel A, we use Return12, the raw buy-and-hold returns (the
 11
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results are similar when we examine raw returns over 24 or 36 months after the compensation year).
 In Panels B and C, we use Excess12 and Excessff12, respectively. Excess12 is calculated using,
 alternatively, the equal and value-weighted market indexes.9 Our primary independent variable is
 log of total PPS in the base year, and we include log of total Vega in that year as an additional
 control in most of the regressions. Year dummies are included in all regressions and two-digit SIC
 dummies are included in the OLS regressions.
 The coefficients on log(PPS) in the fourteen regressions reported in Table III are all negative.
 Thirteen of them are significantly different from zero at the 1% significance level, and the fourteenth
 coefficient is significantly different from zero at the 5% significance level. This relationship is
 robust to the estimation procedure (OLS and fixed effects) and to the choice of the performance
 measure. Thus, the estimates that are presented in Table III indicate that there is a robust and
 statistically significant negative relationship between future performance and PPS. Moreover, there
 is also a negative relationship between future performance and Vega in the fixed effects regressions.
 These results are consistent with the risk-aversion effect dominating the incentive effect.
 Table IV presents the results of our OLS and fixed effects regressions on dependent variables
 that proxy for the stock return performance over the 36 month period following the fiscal year of the
 CEO compensation contract. As in Table III, we use three proxies: Return36, Excess36 and
 Excessff36. The independent variables include log of total PPS and log of total Vega in the base
 year. Year dummies are included in all regressions and two-digit SIC dummies in the OLS
 regressions. Table IV shows that there is a significant negative relationship between future
 performance and PPS in both the OLS and fixed effects regressions. Moreover, generally, there is a
 negative relationship between future performance and Vega, especially in the fixed effects
 regressions. Again, these results are consistent with the risk-aversion effect dominating the
 incentive effect.
 9 We use the value-weighted market index for the first factor of the Fama French Four Factor Model.
 12
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Table V uses the intercept obtained by regressing the return of the stock against the single
 (value-weighted) market model factor (AlphaMM) and four-factor model (AlphaFF), respectively,
 for the 36-month period following the fiscal year of the reported compensation. The independent
 variables include log of total PPS and log of total Vega in base fiscal year. Year dummies are
 included in all regressions and two-digit SIC dummies are included in the OLS regressions. In
 addition, we also include the alpha from the 36 months prior to end of the current fiscal year, Alpha-
 36,-1, as an independent variable for a subset of our regressions,. Again, we find that our stock return
 performance measure is negatively related to PPS. In addition, especially in the fixed-effect
 regression models, there is a negative relationship between Alpha and Vega.
 Finally, Table VI presents the OLS and fixed effects regression results where the dependent
 variable is either Excess12 or Excess36, and we include various other independent variables to
 control for firm, CEO and governance characteristics, as described in Section II. In particular, we
 include: TENURE, R&D, CAPX, LEVERAGE, PP&E, CFRISK, ROA, LEMPL, BSVOLA,
 CEOCHAIR, BDSIZE and PCTBDIND. In this table, Excess12 and Excess36 are calculated using the
 value-weighted market return. Again, we find a strong negative relationship between PPS and
 abnormal returns. We also perform regressions that include all the control variables of Table VI, but
 we calculate Excess12 and Excess36 using the equally-weighted index. Alternatively, we also
 perform these regressions using Excessff12 and Excessff36 as our dependent variables. The results
 are strictly analogous to those reported in Table VI and are therefore not formally reported in the
 paper. Consequently, we conclude that the negative relation between current PPS and future firm
 performance is highly robust.
 3.B. PPS and Firm Volatility
 13
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If the risk aversion effect dominates the incentive effect, we would also expect that
 increasing PPS induces risk-averse managers to reduce the overall risk of the firm. However, Coles,
 Daniel, and Naveen (2006) find the opposite; in their analysis, a higher PPS is associated with
 greater firm variance. We therefore reexamine their analysis using our data set to explore whether
 their results could have an alternative explanation. Table VII summarizes regressions similar to
 Coles et al. where the dependent variable is thelog of daily variance of stock returns for the fiscal
 year that follows the base fiscal year. The first column reports the OLS regression results and the
 second column presents the fixed effects results. As in Coles et al., the independent variables
 include TENURE, LSALES, R&D, CAPX, and LEVERAGE, as described above, and log(CEOCASH),
 the logarithm of cash compensation received by the CEO in base fiscal year, and MKTBK, the ratio
 of the market value of equity plus book value of debt to total assets at time τ = 0. In these first two
 columns we make only minor changes to their specification – we include year dummies and we use
 log of PPS and Vega rather than raw values. We include year dummies to ensure that we are not
 capturing the well-documented change in idiosyncratic risk which occurred over this time period
 (see Campbell, Lettau, Malkiel, and Xu, 2001). We use logarithms of PPS and Vega because the
 raw variables exhibit high skewness and kurtosis, whereas the distributions of the logarithms are
 much closer to normal. In any case, neither of these changes impacts the basic results reported by
 Coles et al. (2006), a positive relation between PPS and future firm risk holds in our data as it does
 in theirs.
 However, one possible problem with the specification provided by Coles et al. (2006) is that
 firm variance is highly autocorrelated (see, for instance, Bollerslev, Chou, and Kroner, 1992), and
 prior results demonstrate that past firm risk is directly associated with PPS (Aggarwal and Samwick,
 1999; Core and Guay, 2002). Not including lagged variance therefore creates an omitted variable
 bias. Consequently, the positive relation between PPS and future firm risk found by Coles et al. may
 14
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be due to not properly accounting for the correlation of PPS with this omitted variable. Hence, in the
 third and fourth columns of Table VII, we include lagged values of log variance for the base fiscal
 year and the two preceding years. After including lagged variance in our regressions, we find that
 the marginal impact of PPS on risk and investment is primarily negative. In addition, the negative
 relationship between Vega and risk in the year following the base fiscal year still holds. In sum,
 while we find that the Coles et al. results hold in our sample when we do not include a lagged
 dependent variable as an explanatory variable, their results are reversed when a lagged dependent
 variable is included. Finally, we present the results from a Granger Causality test in which we
 regress the log of firm variance on its lag and on lagged PPS (t-statistics are reported in parentheses):
 Log(Vart+1) = -1.044 – 0.015*Log(PPS) + 0.834*Log(Vart)(-16.208) (-3.904) (151.154)
 As expected, variance is highly autocorrelated, and, consistent with our other results, the
 overall impact of PPS on firm volatility appears to be negative. Thus the risk-aversion effect
 outweighs the incentive-effect when future firm volatility is considered as well.
 Table VIII provides further support that risk-averse managers decrease both the systematic
 and idiosyncratic risks of the firm as their sensitivity to the firm’s equity risk increases. Panel A of
 Table VIII summarizes the results when the dependent variable is the beta coefficient estimated from
 a one-factor model during a 60-months period that follows the compensation year. Panel B of Table
 VIII summarizes the results when the dependent variable is the corresponding beta estimated from a
 36-months period that follows the compensation year. Panel C presents results of regressions where
 the dependent variable is the idiosyncratic risk measured from a one-factor model over the 36-
 months period that follows the compensation year. Each panel presents four regressions. The log of
 PPS and a lagged measure of the relevant firm-equity risk measure are included as independent
 variables in all the regressions. The first row of each panel presents OLS and (firm) fixed-effects
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regressions. The regressions in the next two rows in each panel also include the logarithm of Vega.
 Seven out of the 12 coefficients of the logarithm of PPS in these regressions are negative and
 significantly different from zero. Moreover, only one of the 12 coefficients is positive, and it is not
 significant. In addition, four out of the six coefficients of the log of Vega are significantly negative.
 We conclude that these results indicate that there is also a robust negative relationship between
 current PPS and the risk of future firm equity returns. We note that although all the firm risk
 measures are negatively associated with PPS and VEGA, the negative association is strongest when
 the dependent variable proxies for the firm’s idiosyncratic risk. This implies that, as expected,
 managers that experience an increase in the performance-sensitivity of their compensation eliminate
 diversifiable risk to a larger extent than systematic business risk. These results support the risk
 aversion hypothesis.
 As there is a significant decrease in risk following increasing PPS, one possibility for our
 initial results about performance is that they are only due to changes in risk. That is, if the market
 beta decreases significantly, using past beta to estimate future excess returns incorrectly specifies the
 model for expected returns. We therefore repeat our regressions from Tables III and IV using a
 single (equally and value-weighted) or four-factor model where the betas are estimated following the
 compensation year, not before. The results of these tests, summarized in Table IX, indicate the
 negative relationship between future firm performance and our compensation variables is
 significantly reduced, but not eliminated, compared to the results we find in Tables III and IV. That
 is, the changes in risk are insufficient to fully explain our earlier findings. Higher PPS does imply a
 reduction in risk, but the reduced returns are not solely due to this risk reduction. Given our finding
 that managers reduce risk as PPS increases, we use as our proxies adjusted for future risk,
 NExcess12, NExcess36, NExcessff12 and NExcessff36, to examine whether this negative relation is
 due to a particular agency problem.
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Although the estimates are smaller than those reported in the previous tables, they still
 indicate an economically robust and statistically significant negative relationship between future
 performance and PPS.   The coefficients on log(PPS) in all sixteen regressions reported in Table IX
 are negative.  Thirteen of them are different from zero at the 1% significance level, and one
 coefficient is different from zero at the 5% significance level.  The estimates also indicate a
 substantial impact of variation in PPS on firm performance.  For example, the estimates of the OLS
 regressions using the value weighted index reported in Panel A of Table IX indicate that the
 difference between the future 12-month returns of firms that are at the 75th and 25th PPS percentiles
 is between 2 and 3 percent.  From the corresponding fixed-effects regressions we can estimate the
 impacts of a year-to-year change in PPS.  Firms that are in the 25th percentile of these year-to-year
 changes experience, on average, a 13% PPS decline, while those that are in the 75th percentile
 experience a 55% PPS increase.  The corresponding differences in excess returns are between six
 and seven percent.
 3.C. Robustness Tests and Further Explanations
 We next consider a number of robustness tests as well as some alternative explanations for
 the negative relation between PPS and returns. One possibility is that information about CEO
 compensation may not become fully available, or fully incorporated, by the market immediately at
 the end of the fiscal year. In this case, the excess returns we measure may reflect only the delayed
 information acquisition, and not some repeated mispricing by the market. We test this hypothesis
 directly by considering the raw and excess returns as in Tables III and IV but excluding the three
 months immediately after the end of the year. That is, we consider excess returns for months 4
 through 12 or 4 through 36. In each of these regressions, the estimated coefficients on PPS remain
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negative and significant, and thus our results do not simply reflect a delay of information to the
 market.
 A number of studies have considered other pay-related measures of incentives. Bebchuk and
 Fried (2004) focus on the total compensation of CEOs as an agency problem, and thus the negative
 association between PPS and future firm performance may be due to an association between PPS
 and total compensation. Mehran (1997) considers non-cash compensation as a measure of incentive
 pay. Brick, Palmon, and Wald (2006) demonstrate the impact of director pay on firm performance.
 Thus, part of our findings may be due to correlations between CEO and director pay. We therefore
 consider log of total compensation, percentage non-cash compensation, and directors’ PPS as
 additional compensation measures in Table X.10 We consider NExcess12 as our dependent variable
 (and the results are similar with NExcess36).11 None of the estimated coefficients on these
 alternative compensation measures are significant, and the estimated coefficients on PPS remain
 significant and negative. These findings suggest that compensation sensitivity has an independent
 negative impact upon future firm performance. Additionally, Gompers, Ishii, and Metrick (2002)
 suggest that firm performance in the 1990’s was lower for firms with a higher GIndex. We therefore
 include the GIndex in our regressions; however, the coefficients on GIndex are never significant and
 the economic and statistical significance of PPS does not change.
 We further break down PPS into expected and unexpected portions to examine which is the
 more important determinant of the negative relationship between PPS and future returns. To
 estimate the expected and unexpected portions of PPS, we run a pooled regression of PPS against
 our firm and governance characteristics, year dummies, and two-digit SIC dummies. The results are
 summarized in Table XI. The unexpected portion of PPS is the residual from this regression. We
 regress NExcess12 and NExcess36 on the predicted and unexpected portions of PPS and the results
 10 The director’s PPS is calculated as the product of the ratio of the options granted to the director to the options granted to the CEO in a given fiscal year and the PPS of the stock options granted to the CEO. 11 Similar results are also obtained with Excess12, Excess36, Excessff12, Excessff36, NExcessff12 and NExcessff36.
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are reported in Table XII. In cross-sectional (OLS) regressions, the coefficient on fitted PPS is not
 significantly different from zero, whereas the coefficient on the unexpected portion is significant and
 negative. In fixed effect regressions, both are significant, but the impact of the unexpected portion
 of PPS is higher. Given that the regression in Table XI predicts approximately 54% of the variance
 in PPS, this suggests that negative future firm performance is more strongly associated with positive
 surprises in PPS than with predicted changes in PPS.
 We also distinguish between that portion of PPS due to stock or options. The results reported
 in Table XIII indicate that, consistent with Bebchuk, Fried, and Walker (2002) and Dittman and
 Maug (2007), negative future returns are more strongly associated with the portion of PPS due to
 option compensation.
 Overall, the results suggest that overly high PPS is associated with significantly reduced firm
 performance. Thus, the risk-aversion effect appears to dominate the incentive effect for our sample.
 Correcting for reductions in risk explains part, but not all of the negative returns associated with
 higher PPS, and this suggests that some portion of high PPS reflects an underlying (and unrealized)
 agency problem.
 4. Concluding Remarks
 The literature has considered two possible impacts of managerial pay performance sensitivity
 (PPS) on the manager-owner agency problem. According to the incentive effect, increasing pay
 performance sensitivity by increasing the convexity of managerial compensation should better align
 the interest of managers and stockholders and induce managers to more aggressively undertake risky
 projects that enhance stockholder value. According to the risk-aversion effect, increasing pay-
 performance sensitivity would make managers more concerned about the risk of their private wealth
 and thus induce them to reduce the overall risk of the firm, even if this results in lower company
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performance. Using a 1992–2004 sample that includes over 1000 firms (and 8,635 firm-year
 observations), we reexamine whether higher PPS is associated with increased firm performance, and
 in particular with increased stock returns. We document that managerial compensation sensitivity to
 both stockholder wealth and risk has increased significantly during this period. Given the results in
 Palia (1999), we expect to find little relation between PPS and firm performance. Instead, we find
 an economically and statistically significant negative relation between PPS and future stock returns,
 and this result is robust to corrections for systematic risks, time period, and other controls.
 Moreover, and consistent with the risk-aversion effect, we also find a negative relationship between
 pay-performance sensitivity and firm risk as measured by the volatility and beta of stock returns in
 subsequent fiscal years.
 Our estimates indicate two important implications. First, risk-averse managers appear to
 reduce the risk of their companies if presented with high PPS compensation contracts. Consistent
 with the risk-aversion effect dominating the incentive effect, risky compensation contracts do not, on
 average, induce managers to undertake risky projects that enhance stockholder value. Second, our
 results suggest that for the years in our sample, stock markets do not fully price the negative agency
 problems, particularly those associated with options, inherent in highly sensitive managerial
 compensation.
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Table I: Variable DefinitionsThis table provides definitions and descriptions of the variables we use.
 Variable Name Variable Description and comments
 Firm Performance
 Return12 and Return36The product of one plus the monthly returns less one for the 12 and 36 months that follow the fiscal year, respectively.
 Excess12 and Excess36
 The products of one plus the abnormal returns for the 12, 24 and 36 months that follow the fiscal year, respectively, where the coefficients of the market model are estimated from a 60-month period that immediately precedes the fiscal year.
 Excessff12 and Excessff36
 The product of one plus the abnormal returns obtained from a the four-factor Fama-French model for the 12, 24 and 36 months that follow the fiscal year, respectively, where the coefficients of the four factor model are estimated from a 60-month period that immediately precedes the fiscal year.
 AlphaMM and AlphaFF
 The intercepts obtained by regressing the return of the stock against the single market model factor and four-factor model, respectively, for the 36-month period following the fiscal year of the reported compensation.
 Compensation Variables
 Log(PPS)The logarithm of PPS where PPS is the pay-for performance sensitivity, measured as the change in CEO wealth for a 1% change in stock price.
 Log(Vega)The logarithm of Vega where Vega is the dollar change in compensation that is caused by a one-percent increase in stock volatility.
 Control Variables
 LSALESThe logarithm of the sales reported for the fiscal year of the compensation observation.
 LEMPLThe logarithm of the number of employees in the year prior to the compensation observation.
 ROAThe earnings before interest, taxes, depreciation, and amortization (EBITDA), divided by the firm’s total assets.
 CFRISKThe standard deviation of first differences in ROA for the prior eight years.
 BSVOLAThe Black-Scholes volatility measure given by EXECUCOMP.
 R&DThe ratio of the firm’s research and development expenditures to total assets. Missing values are replaced by zeros.
 ADVThe ratio of advertising expenditures to total assets. Missing values are replaced by zeros.
 LeverageThe ratio of total debt to total assets.
 PP&E The ratio of a firm’s tangible asset (i.e., plant, property,
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and equipment) to total assets.CAPX The ratio of capital expenditures to total assets.
 CEOChairA dummy variable that equals one if the CEO is also the chair of the Board and zero otherwise.
 BDSIZE The number of board of directors serving on the board.
 PctPDINDThe percentage of the board members that are independent of firm.
 TENUREThe number of years of the CEO at the firm as CEO.
 Risk Variables
 BetaF60Beta of the firm estimated using the single factor market model for the 60 months following the fiscal year.
 BetaM60Beta of the firm estimated using the single factor market model for the 60 months preceding the end of the fiscal year.
 BetaF36Beta of the firm estimated using the single factor market model for the 36 months following the fiscal year.
 BetaM36Beta of the firm estimated using the single factor market model for the 36 months preceding the end of the fiscal year.
 SDRESIF36
 The standard deviation of the error term, obtained by estimating the parameters of the single-factor model over a 36 month period following the fiscal year that the compensation is awarded.
 SDRESIM36The standard deviation of the error term, obtained by estimating the parameters of the single-factor model over a 36 month period preceding the end of the fiscal year.
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Table II: Summary StatisticsThis table provides summary statistics for the variables we use. PPS is the pay-for performance sensitivity, measured as the change in CEO wealth for a 1% change in stock price. Log(PPS) is the logarithm of PPS. VEGA is the dollar change in compensation that is caused by a one-percent increase in stock volatility. Log(VEGA) is the logarithm of VEGA. BetaF60 is the beta of the equity, estimated from the 60-month period that follows the last month of the relevant fiscal year. BetaM60 is the beta of the equity, estimated from the 60-month period that precedes the last month of the relevant fiscal year. SDRESIF60 is the standard deviation of the residual error from the market model when the coefficients are estimated during a 60-month period that follows the last month of the fiscal year. Excess12 is the product of one plus the abnormal returns for the 12 months that follow the fiscal year, where the coefficients of the market model are estimated from a 60-month period that immediately precedes the fiscal year. Excess36 is the corresponding measure for the 36 months that follow the fiscal year. Excessff12 and Excessff36 are, respectively, the counterparts of Excess12 and Excess36 where the abnormal returns are obtained from a the four-factor Fama-French model. TENURE is the number of years of the CEO at the firm as CEO. SRD is the ratio of the firm’s research and development expenditures to total assets LEMPL is the log of the number of employees. SCAPX is the ratio of capital expenditures to total assets as a measure of the firm’s investment activity. LEVERAGE is the ratio of total debt to total assets. SADV is the ratio of advertising expenditures to total assets. SPPEM is the ratio of a firm’s plant, property, and equipment to total assets. SCAPX is the ratio of capital expenditures to total assets as a measure of the firm’s investment activity. CFRISK is the standard deviation of first differences in ROA for the prior eight years, where ROA is equal to the earnings before interest, taxes, depreciation, and amortization (EBITDA), divided by the firm’s total assets. BSVOLA is the standard deviation of stock returns for the previous sixty month period. CEOCHAIR is a dummy variable equal to one if the CEO is also chairman or co-chairman of the board. BDIND is the number of independent directors on the board. BDSIZE is the total number of directors on the board. PctBDIND is the percentage of independent directors on the board. Panel A: Descriptive Statistics
 Mean Median Standard Deviation
 Number of Observations
 PPS 687,544 210,620 1,865,642 8635Log(PPS) 12.316 12.258 1.409 8635Vega 129,187 50,204 243,770 8635Log(Vega) 10.838 10.824 1.391 8635BetaF60 0.879 0.720 0.728 8489BetaM60 0.896 0.760 0.664 8486SDRESIF60 0.116 0.103 0.056 6795Return12 1.163 1.097 0.536 6696Return36 1.484 1.279 1.015 5934EqExcess12 0.946 0.896 0.477 8457EqExcess36 0.909 0.707 0.914 6790Excess12 0.971 0.904 0.493 8457Excess36 1.121 0.763 1.359 6790Excessff12 0.950 0.880 0.649 8435Excessff36 0.918 0.654 2.685 6773TENURE 7.958 5.756 7.033 8133R&D 0.038 0.004 0.069 8635CAPX 0.072 0.056 0.061 8526Leverage 0.431 0.434 0.180 8368ADV 0.014 0.000 0.040 8044PP&E 0.322 0.268 0.218 8603CFRISK 0.052 0.035 0.092 6711BSVOLA 0.431 0.380 0.211 8635CEOCHAIR 0.984 1.000 0.127 5107PctBDIND 0.642 0.667 0.175 5107BDSIZE 9.270 9.000 2.598 5107
 Panel B. Industry Data
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Panel B includes the number and percentage of firm-year observations for each industry group in the sample using single digit SIC codes. The data are segmented based on total asset constraint. The overall dataset is comprised of 8,620 firm-year observations on 1,702 firms covering the period from 1992 to 2004.
 SIC Code Title of Industries Obs.
 Percent (%)
 0 Agriculture and Forestry 29 0.341 Mining and Construction 571 6.622 Manufacturing (Food-Petroleum) 1,990 23.093 Manufacturing (Plastics-Electronics) 2,976 34.52
 4Transportation and Communication (Exc. utilities) 521 6.04
 5 Wholesale Trade and Retail Trade 1,237 14.357 Services (Hotels-Recreation) 929 10.788 Services (Health-Private Household) 331 3.849 Public Administration and Other 36 0.42
 Total Firm Year-Observations 8,620 100
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Panel C. Select CorrelationsPanel C includes correlations between select variables of interest. Numbers in bold are significantly different from zero at the 1% level.
 BetaF60
 Return12
 SDRESIF60
 Excess12
 Excess36
 Excessff12
 Excessff36
 Log(PPS)
 Return12 0.131SDRESIF60 0.574 0.020Excess12 -0.044 0.780 0.018Excess36 -0.038 0.360 0.120 0.616Excessff12 -0.028 0.603 0.074 0.722 0.455Excessff36 0.019 0.104 0.055 0.193 0.323 0.548Log(PPS) -0.096 -0.075 -0.088 -0.144 -0.181 -0.108 -0.058Log(Vega) -0.128 -0.071 -0.182 -0.047 -0.062 -0.070 -0.037 0.608
 Panel D: PPS and Vega by YearPanel D reports on the average PPS and Vega and their logs by year for the observations in our sample. Standard deviations are reported in parentheses. All data are winsorized at the upper and lower 0.5%.
 Year PPS Log(PPS) Vega Log(Vega)
 1992 483,918(1,389,462)
 12.004(1.274)
 68,030(98,789)
 10.543(1.182)
 1993 366,230(1,067,422)
 11.906(1.217)
 57,358(75,501)
 10.356(1.153)
 1994 280,048(519,739)
 11.795(1.184)
 45,775(64,741)
 10.068(1.193)
 1995 419,374(1,123,780)
 11.972(1.300)
 59,310(83,422)
 10.278(1.252)
 1996 551,158(1,482,547)
 12.230(1.305)
 69,154(121,254)
 10.419(1.241)
 1997 697,514(1,854,615)
 12.434(1.344)
 96,775(186,260)
 10.682(1.253)
 1998 865,076(2,247,959)
 12.434(1.483)
 122,680 (206,800)
 10.952(1.263)
 1999 984,401(2,522,259)
 12.554(1.499)
 127,233(214,873)
 10.962(1.288)
 2000 993,657(2,523,145)
 12.556(1.525)
 168,356(312,140)
 11.108(1.366)
 2001 863,915(2,103,320)
 12.552(1.461)
 201,456(336,825)
 11.286(1.448)
 2002 593,497(1,618,209)
 12.248(1.367)
 193,049(307,604)
 11.289(1.412)
 2003 815,266(1,853,779)
 12.702(1.287)
 237,959(350,827)
 11.570(1.349)
 2004 965,438(1,592,286)
 13.199(1.043)
 319,795(366,822)
 12.097(1.093)
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Table III: The Impact of Managerial Compensation upon One-Year Future Performance.This table presents the OLS and fixed effects regression results in which the dependent variable proxies for firm performance in the 12 months that follow the fiscal year. We use three poxies. In panel A, we use Return12, which is the product of one plus the monthly returns less one for the 12 months that follow the fiscal year. In Panel B, we use the excess returns, Excess12, which is the product of one plus the abnormal returns based upon the one-factor market model for the 12 months that follow the fiscal year, respectively, where the coefficients of the market model are estimated from a 60-month period that immediately precedes the fiscal year. In Panel C, we use the excess returns, Excessff12, which is the product of one plus the abnormal returns based upon the four-factor Fama-French model for the 12 months that follow the fiscal year, respectively, where the coefficients of the four-factor model are estimated from a 60-month period that immediately precedes the fiscal year. The independent variables include the log of the total PPS and the log of total Vega in the base fiscal year (year τ). Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 Panel A: Dependent Variable is Return12OLS Fixed Effects OLS Fixed Effects
 Log(PPSτ) -0.029c
 (-4.851)-0.243c
 (-15.376)-0.014b
 (-2.205)-0.204c
 (-13.272)Log(Vegaτ) -0.024c
 (-3.729)-0.092c
 (-6.320)Number of Obs. 6,683 6,696 6,683 6,696Number of Firms 1,326 1,330 1,326 1,330Adjusted R2 0.106 0.188 0.108 0.196
 Panel B:Dependent Variable is Excess12The Market
 FactorValue Weighted Index Equally Weighted
 IndexOLS Fixed
 EffectsOLS Fixed
 EffectsOLS Fixed
 EffectsLog(PPSτ) -0.062c
 (-13.168)-0.272c
 (-21.483)-0.067c
 (-12.602)-0.250c
 (-19.349)-0.067c
 (-12.331)-0.250c
 (-18.905)Log(Vegaτ) 0.008
 (1.516)-0.052c
 (-4.383)0.013b
 (2.399)-0.043c
 (-3.515)Number of Obs.
 8,442 8,457 8,442 8,457 8,442 8,457
 Number of Firms
 1,680 1,685 1,680 1,685 1,680 1,685
 Adjusted R2 0.106 0.059 0.106 0.056 0.060 0.155
 Panel C: Dependent Variable is Excessff12OLS Fixed Effects OLS Fixed Effects
 Log(PPSτ) -0.058c
 (-9.338)-0.272c
 (-16.137)-0.055c
 (-8.164)-0.253c
 (-15.682)Log(Vegaτ) -0.005
 (-0.650)-0.047c
 (-3.296)Number of Obs. 8,420 8,435 8,420 8,435Number of Firms
 1,678 1,683 1,678 1,683
 Adjusted R2 0.045 0.022 0.045 0.021
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Table IV: The Impact of Managerial Compensation upon The Three-Year Future Performance.
 This table presents the OLS and fixed effects regression results in which the dependent variable proxies for firm performance in the 36 months that follow the fiscal year. We use three proxies. In panel A, we use Return36, which is the product of one plus the monthly returns less one for the 36 months that follow the fiscal year. In Panel B, we use the 36-month abnormal returns. In models (1) – (4), we use Excess36, which is the product of one plus the abnormal returns based upon the one-factor market model for the 36 months that follow the fiscal year, respectively, where the coefficients of the market model are estimated from a 60-month period that immediately precedes the fiscal year. In models (5) and (6), we use the excess returns, Excessff36, which is the product of one plus the abnormal returns based upon the four-factor Fama-French model for the 36 months that follow the fiscal year τ, respectively, where the coefficients of the four-factor model are estimated from a 60-month period that immediately precedes the fiscal year. The independent variables include the log of the total PPS and the log of total Vega in the base fiscal year τ. Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 Panel A:Dependent Variable is Return36OLS Fixed Effects OLS Fixed Effects
 Log(PPSτ) -0.069c
 (-4.787)-0.557c
 (-14.797)-0.047c
 (-2.739)-0.494c
 (-12.612)Log(Vegaτ) -0.037a
 (-1.933)-0.147c
 (-3.937)
 Number of Obs. 5,923 5,934 5,923 5,934Number of Firms 1,191 1,195 1,191 1,195Adjusted R2 0.082 0.215 0.084 0.222
 Panel B:Dependent Variable is the 36-month Abnormal Returns
 Factor Model Value Weighted One Factor Model
 Equally Weighted One Factor Model
 Fama-French Model Four Factor Model
 (1) (2) (3) (4) (5) (6)OLS Fixed
 EffectsOLS Fixed
 EffectsOLS Fixed
 EffectsLog(PPSτ) -0.227c
 (-12.370)-0.728c
 (-15.362)-0.173c
 (-12.279)-0.557c
 (-15.554)-0.125c
 (-4.223)-0.535c
 (-13.327)Log(Vegaτ) -0.004
 (-0.203)-0.146c
 (-3.303)0.026a
 (1.790)-0.052
 (-1.606)-0.015
 (-0.481)-0.068b
 (-1.964)
 Number of Obs.
 6,779 6,790 6,779 6,790 6,762 6,773
 Number of Firms
 1,476 1,481 1,476 1,481 1,470 1,475
 Adjusted R2 0.179 0.113 0.087 0.199 0.013 0.005
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Table V: Impact of PPS on Alpha
 OLS and fixed effects regression results where the dependent variable is the alpha estimated over the 36 months after the base fiscal year from a one-factor (AlphaMM) or four-factor Fama-French model (AlphaFF). The independent variables include the log of the total PPS and the log of total Vega in the base fiscal year, and the alpha from the 36 months prior to end of the base fiscal year (year τ), Alpha-36,-1. Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t -statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 AlphaMM AlphaFFOLS Fixed Effects OLS Fixed Effects
 Log(PPSτ) -0.001b
 (-2.322)-0.010c
 (-15.204)0.000
 (0.175)-0.009c
 (-13.251)Log(Vegaτ) 0.000
 (-1.317)-0.002b
 (-2.517)-0.001b
 (-2.237)-0.001b
 (-1.984)Alpha-36,-1 -0.114c
 (-6.188)-0.150c
 (-7.700)
 Number of Obs. 6,784 6,795 6,235 6,245Number of Firms
 1,477 1,482 1,362 1,366
 Adjusted R2 0.087 0.009 0.098 0.012
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Table VI: Additional ControlsOLS and fixed effects regression results where the dependent variable is the excess returns, Excess12 or Excess36 from a one factor value-weighted model. The independent variables include the logarithm of the total PPS and total Vega in the base fiscal year. PPS is the pay-for performance sensitivity, measured as the change in CEO wealth for a 1% change in stock price. VEGA is the dollar change in compensation that is caused by a one-percent increase in stock volatility. TENURE is the number of years of the CEO at the firm as CEO. SRD is the ratio of the firm’s research and development expenditures to total assets SCAPX is the ratio of capital expenditures to total assets as a measure of the firm’s investment activity. LEVERAGE is the ratio of total debt to total assets. SADV is the ratio of advertising expenditures to total assets. SPPE is the ratio of a firm’s plant, property, and equipment to total assets. SCAPX is the ratio of capital expenditures to total assets as a measure of the firm’s investment activity. CFRISK is the standard deviation of first differences in ROA for the prior eight years, where ROA is equal to the earnings before interest, taxes, depreciation, and amortization (EBITDA), divided by the firm’s total assets. LEMPL is the log of the number
 of employees. BSVOLA is the standard deviation of stock returns for the previous sixty month period. CEOCHAIR is a dummy
 variable equal to one if the CEO is also chairman or co-chairman of the board. BDIND is the number of independent directors on the board. BDSIZE is the total number of directors on the board. LSales is the logarithm of the annual sales in the base fiscal year. PctBDIND is the percentage of independent directors on the board. Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 Excess12 Excess36OLS Fixed Effects OLS Fixed Effects
 Log(PPS)-0.091c
 (-9.861)-0.364c
 (-13.980)-0.356c
 (-8.712)-1.177c
 (-11.405)
 Log(Vega)-0.012
 (-1.222)-0.049b
 (-2.339)-0.024
 (-0.564)-0.090
 (-1.161)
 ROA-0.103
 (-0.890)-0.382a
 (-1.789)-1.115b
 (-2.545)-2.070b
 (-2.552)
 ADV0.143
 (0.621)-0.602
 (-0.937)1.329
 (1.340)3.456a
 (1.773)
 R&D0.634c
 (2.698)0.893a
 (1.775)0.984
 (1.090)1.702
 (0.877)
 PP&E0.161b
 (2.232)0.398a
 (1.770)0.646b
 (2.260)0.544
 (0.805)
 CAPX-0.326
 (-1.435)0.101
 (0.277)-1.410a
 (-1.795)-0.156
 (-0.156)
 LEMPL0.000
 (0.008)-0.064
 (-1.037)-0.078
 (-1.277)-0.086
 (-0.457)
 Leverage0.005
 (0.118)-0.124
 (-1.415)0.132
 (0.879)-0.166
 (-0.645)
 LSALES0.051c
 (3.521)0.007
 (0.130)0.229c
 (3.989)-0.051
 (-0.273)
 CFRISK0.076
 (0.183)0.685
 (1.500)0.468
 (0.464)1.185
 (0.512)
 TENURE0.007c
 (5.508)0.018c
 (5.224)0.027c
 (5.836)0.068c
 (5.271)
 BSVOLA-0.235c
 (-2.809)-0.403b
 (-1.961)0.428
 (1.168)-0.733
 (-0.936)
 CEOChair0.127c
 (2.803)0.016
 (0.210)0.232
 (1.176)-0.108
 (-0.628)
 PctBDIND-0.120b
 (-2.406)-0.039
 (-0.383)-0.252
 (-1.334)-0.009
 (-0.022)
 BDSIZE-0.003
 (-0.917)-0.019b
 (-2.444)-0.013
 (-1.057)-0.029
 (-1.161)
 Number of Obs. 3,795 3,799 2,849 2,852Number of Firms 1,013 1,015 840 842Adjusted R2 0.153 0.050 0.255 0.120
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Table VII: Reconsidering the Impact of PPS on Firm VolatilityOLS and fixed effects regression results where the dependent variable is logarithm of the variance of the daily stock returns for the fiscal year following the reported managerial compensation. The independent variables include the logarithm of the total PPS and total Vega in the base fiscal year. PPS is the pay-for performance sensitivity, measured as the change in CEO wealth for a 1% change in stock price. VEGA is the dollar change in compensation that is caused by a one-percent increase in stock volatility. Log(CEOCASH) is the logarithm of the cash compensation received by the CEO in the base fiscal year. LSALES is the logarithm of the annual sales in the base fiscal year. MKTBK is the ratio of the market value of equity to the book value of equity at time t. SRD is the ratio of the firm’s research and development expenditures to total assets SCAPX is the ratio of capital expenditures to total assets as a measure of the firm’s investment activity. LEVERAGE is the ratio of total debt to total assets. Log(Firm Vari) is the logarithm of the variance of the daily returns for fiscal year i. Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 OLS Fixed Effects OLS Fixed Effects
 Log(Vega)-0.042c
 (-3.199)-0.056c
 (-4.417)-0.020b
 (-2.263)-0.040a
 (-1.877)
 Log(PPS)0.037b
 (2.568)0.006
 (0.416)-0.022b
 (-2.429)-0.044
 (-1.543)
 TENURE-0.001
 (-0.253)0.000
 (-0.199)0.000
 (0.246)0.003
 (0.749)
 Log(CEOCASH)-0.119c
 (-5.935)-0.071c
 (-3.857)-0.035b
 (-2.309)-0.079c
 (-3.174)
 LSALES-0.175c
 (-13.961)-0.110c
 (-4.131)-0.018b
 (-2.177)-0.051
 (-1.198)
 MKTBK0.000
 (0.005)0.028c
 (3.451)0.015b
 (2.238)0.041c
 (3.608)
 R&D3.046c
 (13.926)-0.269
 (-0.950)0.603c
 (3.498)0.286
 (0.720)
 CAPX0.305
 (1.414)0.139
 (0.836)-0.030
 (-0.181)-0.045
 (-0.188)
 Leverage0.400c
 (5.058)0.485c
 (5.746)0.266c
 (5.170)0.543c
 (4.519)
 Log(Firm Vart)0.533c
 (20.970)0.179c
 (6.647)
 Log(Firm Vart-1)0.144c
 (5.670)-0.009
 (-0.364)
 Log(Firm Vart-2)0.100c
 (4.787)-0.064b
 (-2.300)
 Number of Obs. 7,645 7,652 3,405 3,406Number of Firms 1,577 1,580 1,005 1,006Adjusted R2 0.594 0.411 0.783 0.502
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TableVIII: Impact of PPS on RiskThis table summarizes the OLS and fixed effects regression results of the effect managerial compensation upon firm risk. We use three poxies for risk. Panel A presents the results where the dependent variable is the single factor beta estimated over the 60 months following the base fiscal year, denoted as BetaF60. Panel B presents the results where the dependent variable is the single factor beta estimated over the36 months following the base fiscal year, denoted as BetaF36. Panel C presents the results where the dependent variable is the is the idiosyncratic risk (the standard deviation of the error terms) of the single factor model estimated over 36 months following the fiscal year of the reported managerial compensation, denoted as SDRESIF36. The independent variables include the log of the total PPS and the log of total Vega in the base fiscal year,, and the lagged risk variables. The lagged risk variable of Panel A is BetaM60, the estimated beta from the 60 months prior to the end of the base fiscal year (year τ). The lagged risk variable of Panel B is BetaM36, the estimated beta from the 36 months prior to the end of the fiscal year end τ. The lagged risk variable of Panel C is the SDRESIM36, the estimated idiosyncratic risk from the 36 months prior to the end of the base fiscal year. Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 Panel A: The dependent variable is BetaF60.OLS Fixed Effects OLS Fixed Effects
 Log(PPSτ) -0.040c
 (-4.896)-0.018
 (-1.477)-0.022b
 (-2.448)-0.014
 (-1.270)Log(Vegaτ) -0.033c
 (-3.571)-0.009
 (-0.625)BetaM60 0.448c
 (17.855)-0.291c
 (-10.739)0.437c
 (17.269)-0.292c
 (-10.807)
 Number of Obs. 8,470 8,485 8,470 8,485Number of Firms
 1,684 1,689 1,684 1,689
 Adjusted R2 0.367 0.156 0.369 0.152
 Panel B: The Dependent Variable is BetaF36OLS Fixed Effects OLS Fixed Effects
 Log(PPSτ) -0.028c
 (-3.592)0.006
 (0.435)-0.015
 (-1.596)0.003
 (0.195)Log(Vegaτ) -0.026c
 (-2.902)0.008
 (0.537)BetaM36 0.367c
 (16.008)-0.163c
 (-7.200)0.361c
 (15.589)-0.163c
 (-7.208)
 Number of Obs. 6,235 6,245 6,235 6,245Number of Firms
 1,362 1,366 1,362 1,366
 Adjusted R2 0.346 0.045 0.348 0.047
 Panel C: The Dependent Variable is SDRESIF36OLS Fixed Effects OLS Fixed Effects
 Log(PPSτ) -0.005c
 (-5.887)-0.003c
 (-3.584)-0.003c
 (-3.839)-0.003c
 (-2.923)Log(Vegaτ) -0.004c
 (-3.182)-0.002a
 (-1.747)SDRESIM36 0.362c
 (2.892)-0.161c
 (-4.574)0.347c
 (2.755)-0.163c
 (-4.573)
 Number of Obs. 6,235 6,245 6,235 6,245Number of 1,362 1,366 1,362 1,366
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FirmsAdjusted R2 0.447 0.053 0.451 0.060
 Table IX: The Impact of Managerial Compensation upon One-Year Future Performance Using Future Risk.
 This table presents the OLS and fixed effects regression results in which the dependent variable measures firm performance in the 12 months following the fiscal year, and in which excess returns are measured using ex-post risk exposures. In panel A, we use NExcess12, which is the product of one plus the abnormal returns based upon the one-factor market model for the 12 months that follow the fiscal year, respectively, where the coefficients of the market model are estimated from a 60-month period that immediately follows the fiscal year. In Panel B, we use the excess returns, Excessff12, which is the product of one plus the abnormal returns based upon the four-factor Fama-French model for the 12 months that follow the fiscal year, respectively, where the coefficients of the four-factor model are estimated from a 60-month period that immediately follows the fiscal year. In Panel C we use excess returns from the 36 months following the fiscal year of the PPS, and again all risk factors are calculated using the 60-month period following the fiscal year. The independent variables include the log of the total PPS and the log of total Vega in the base fiscal year (year τ). Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 Panel A:Dependent Variable is NExcess12The Market
 FactorValue Weighted Index Equally Weighted
 IndexOLS Fixed Effects OLS Fixed Effects OLS Fixed
 EffectsLog(PPSτ) -0.016c
 (-4.353)-0.123c
 (-12.802)-0.011c
 (-2.808)-0.100c
 (-10.280)-0.002
 (-0.624)-0.077c
 (-8.594)Log(Vegaτ) -0.009b
 (-2.079)-0.056c
 (-5.596)-0.004
 (-0.983)-0.044c
 (-4.859)Number of Obs.
 8,468 8,483 8,468 8,483 8,468 8,483
 Number of Firms
 1,682 1,687 1,682 1,687 1,682 1,687
 Adjusted R2 0.068 0.103 0.068 0.110 0.021 0.051
 Panel B: Dependent Variable is NExcessff12OLS Fixed Effects OLS Fixed Effects
 Log(PPSτ) -0.014c
 (-3.949)-0.109c
 (-10.835)-0.009b
 (-2.440)-0.089c
 (-9.073)Log(Vegaτ) -0.008b
 (-2.133)-0.049c
 (-5.425)Number of Obs. 8,445 8,460 8,445 8,460Number of Firms 1,681 1,686 1,680 1,686Adjusted R2 0.023 0.045 0.023 0.049
 Panel B: Dependent Variable is NExcessff36
 Factor ModelValue Weighted One Factor
 Model Equally Weighted One
 Factor ModelFama-French Model Four
 Factor Model(1) (2) (3) (4) (5) (6)
 OLS Fixed Effects OLS Fixed Effects
 OLS Fixed Effects
 Log(PPSτ) -0.034c
 (-3.597)-0.176c
 (-6.592)-0.001
 (-0.272)-0.063c
 (-6.738)-0.054c
 (-8.683)-0.214c
 (-13.981)Log(Vegaτ) -0.001
 (-0.091)-0.070c
 (-2.931)0.018c
 (4.173)-0.017a
 (-1.792)0.016b
 (2.386)-0.037c
 (-2.877)
 Number of Obs.
 7,532 7,545 7,532 7,545 7,532 7,545
 Number of 1,521 1,526 1,521 1,526 1,521 1,526
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FirmsAdjusted R2 0.057 0.069 0.052 0.052 0.070 0.127
 Table X: Alternatives to PPSOLS and fixed effects regression results where the dependent variable is the excess returns from a one factor model over the fiscal year that follows the base fiscal year, where the beta is estimated ex-post, NExcess12. The independent variables include the following variables for the base fiscal year: the log of the total PPS, the Log of the CEO’s total compensation, the percent non-cash compensation, and the base director PPS. Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 With Total Compensation
 With % Non-Cash With Director PPS
 OLS Fixed Effects
 OLS Fixed Effects
 OLS Fixed Effects
 Log(PPSt) -0.019c
 (-4.517)-0.122c
 (-12.141)-0.015c
 (-4.092)-0.122c
 (-12.531)-0.016c
 (-4.241)-0.121c
 (-12.479)Log(Total Compensationt)
 0.007(1.348)
 -0.003(-0.364)
 Percent Non-Cash Comp.
 -0.015(-0.782)
 -0.032(-1.213)
 Director PPS -0.002(-1.105)
 -0.004(-1.640)
 Number of Obs.
 8,462 8,477 8,462 8,477 8,468 8,483
 Number of Firms
 1,682 1,687 1,682 1,687 1,682 1,687
 Adjusted R2 0.068 0.103 0.068 0.104 0.068 0.104
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Table XI: Predicting PPS OLS regression results where the dependent variable PPS. TENURE is the number of years of the CEO at the firm as CEO. SRD is the ratio of the firm’s research and development expenditures to total assets SCAPX is the ratio of capital expenditures to total assets as a measure of the firm’s investment activity. LEVERAGE is the ratio of total debt to total assets. SADV is the ratio of advertising expenditures to total assets. SPPE is the ratio of a firm’s plant, property, and equipment to total assets. SCAPX is the ratio of capital expenditures to total assets as a measure of the firm’s investment activity. CFRISK is the standard deviation of first differences in ROA for the prior eight years, where ROA is equal to the earnings before interest, taxes, depreciation, and amortization (EBITDA), divided by the firm’s total assets. LEMPL
 is the log of the number of employees. BSVOLA is the standard deviation of stock returns for the previous sixty month
 period. CEOCHAIR is a dummy variable equal to one if the CEO is also chairman or co-chairman of the board. BDIND is the number of independent directors on the board. BDSIZE is the total number of directors on the board. LSALES is the logarithm of the annual sales in the base fiscal year. PctBDIND is the percentage of independent directors on the board. Year dummies and two-digit SIC dummies are included in the regressions.
 OLS
 ROA2.243c
 (7.042)
 ADV1.010
 (0.914)
 R&D5.183c
 (8.240)
 PP&E-1.108c
 (-3.770)
 CapEx1.405b
 (2.279)
 Log(Employees)0.117a
 (1.689)
 Leverage-0.367b
 (-2.323)
 LSALES0.475c
 (8.012)
 Cash Flow Risk1.105b
 (2.359)
 Tenure0.066c
 (14.151)
 BS Volatility-0.215
 (-0.951)
 CEO is Chair0.291a
 (1.759)
 PctBDIND-0.595c
 (-3.065)
 BDSIZE-0.033b
 (-2.175)
 Number of Obs. 3,834Number of Firms 1,022Adjusted R2 0.537
 37

Page 39
                        

Table XII: With Fitted PPSOLS and fixed effects regression results where the dependent variables are the excess returns from a one factor model over the year or the three years that follow the base fiscal year, and the betas are estimated ex-post. The independent variables include predicted PPS from an earlier regression fitting PPS to independent variables (see Appendix A). Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 NExcess12 NExcess36OLS Fixed
 EffectsOLS Fixed
 EffectsFitted PPS 0.005
 (0.694)-0.132c
 (-5.726)0.001
 (0.089)-0.212c
 (-3.903)Error from PPS equation
 -0.026c
 (-3.797)-0.180c
 (-10.793)-0.081c
 (-3.138)-0.307c
 (-4.341)
 Number of Obs.
 3,807 3,807 3,381 3,381
 Number of Firms
 1,016 1,016 895 895
 Adjusted R2 0.108 0.149 0.114 0.073
 Table XIII: Stock Versus Option PPSOLS and fixed effects regression results where the dependent variables are the excess returns from a one factor model over the year or the three years that follow the base fiscal year and the betas are estimated ex-post. The independent variables include the log of the PPS derived from the CEO’s stock holdings and the log of the PPS derived from the CEO’s option holdings in the base fiscal year. Year dummies are included in all regressions and two-digit SIC dummies in the OLS regressions. t-statistics from White heteroskedastic-consistent standard errors adjusted for clustering by firm are included in parentheses. a, b, and c denote significance at the 10%, 5%, and 1% levels, respectively.
 NExcess12 NExcess36OLS Fixed
 EffectsOLS Fixed
 EffectsStock PPS 0.000
 (0.057)-0.008a(-1.802)
 -0.001(-0.221)
 -0.024c(-2.838)
 Option PPS -0.015c(-4.125)
 -0.117c(-12.247)
 -0.037c(-3.000)
 -0.199c(-6.116)
 Number of Obs.
 8,468 8,468 7,532 7,532
 Number of Firms
 1,682 1,682 1,521 1,521
 Adjusted R2 0.067 0.102 0.058 0.070
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Appendix A: Calculating PPS and Vega
 To calculate PPS, let numsecur denote the number of newly options granted to the CEO with
 a given maturity m and exercise price X. Then the PPS of these options is given by:
 PPS = e-dm(N(D1))0.01*P*numsecur (2)
 where d is the dividend yield of the stock, P is the price of the stock at the end of the fiscal year,
 and N(.) is the standard normal cumulative density function. D1 is given by:
 D1 = [log(P/X) + (r-d) + (m2/2)]/m0.5 (3)
 where r is the yield to maturity of the seven-year treasury security at the fiscal year end and is
 the Black-Scholes volatility measure of the underlying stock as given by EXECUCOMP. In a
 given fiscal year the firm may give the CEO several grants of options with different m and X. We
 use Equation (2) to evaluate each grant and sum the values to obtain the value of PPS for all
 newly granted options in that fiscal year.
 We also calculate the PPS of previously granted options. We assume the maturity of
 previously granted options to be three years less than the average maturity of the current option
 grants if these options are immediately exercisable. We further assume that the maturity of
 previously granted options that are not immediately exercisable is one year less than the average
 maturity of the current option granted. In both cases, we use as r in equation 3 (for computing
 D1) the yield to maturity of a five-year treasury security prevailing at the fiscal year end. We
 define the exercise price for the previously granted options that are exercisable to be equal to the
 current stock price less the ratio of the intrinsic value of unexercised but exercisable previously
 granted options (inmonex) to the number of previously granted unexercised but exercisable
 options (uexnumex). We define the exercise price for the previously granted options that are not
 exercisable to be equal to the current stock price less the ratio of the intrinsic value of
 unexercisable granted options (inmonun) less the intrinsic value of the current options granted to
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the number of previously granted unexercised and unexercisable options (uexnumun - soptgrnt).
 Finally, we calculate the PPS for stock held by the CEO as 1% of the value of equity held by the
 CEO. The mean (median) PPS for our sample is $947,784 ($257,151). To account for possible
 non-linearities we take the logarithm of PPS as our variable of interest. We denote this variable
 as Log(PPS).
 We calculate the Vega of numsecur options granted to the CEO with a given maturity m and
 exercise price X is given by:
 Vega = 0.01e-dme(-.5D1
 2))*(1/.5)*P*numsecur* m0.5 (4)
 The maturity and interest rate assumptions we use for our calculations of vega of current and
 previously granted options are identical to those we used to compute the corresponding PPS
 measures. To account for possible non-linearities we take the logarithm of Vega as our variable
 of interest. We denote this variable as Log(Vega).
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