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ABSTRACT 
 

 Pay-for-performance is an important contracting tool available to mitigate agency costs. 

Matsunaga and Park (2001) suggest CEOs of firms that meet or beat (miss) the analysts’ forecast 

receive a bonus compensation premium (discount) in affirmation of a pay-for-performance 

relation based on extant literature that suggests meet or beat firms outperform miss firms.  

However, Bhojraj, Hribar, Picconi, and McInnis (2009) more recently suggest miss firms with a 

positive signal of future performance outperform beat firms with a negative signal of future 

performance.  I extend Matsunaga and Park (2001) by examining the incremental contribution of 

a positive/negative future performance signal in the determination of CEO bonus compensation 

to determine if the pay-for-performance relation holds, particularly for the subset of firms with 

conflicting analysts’ forecast/future performance signals.  

Generally, my hypotheses predicting the future performance signal will incrementally 

contribute to the determination of bonus compensation are unsupported.  This result is consistent 

with a breakdown in the pay-for-performance relationship attributable to either a myopic focus 

on an earnings threshold signal or an inability to interpret the future performance signal.  

Alternately, this result could also suggest the firm considers the cost of missing the forecast to be 

greater than the cost associated with a decline in future performance.       
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Dual Signals of Future Performance:  
 How will the Compensation  

Committee Respond?  
 

1.  Introduction 

           Compensation contracting that establishes a salient financial incentive for CEOs to 

increase shareholder value is one important mechanism for mitigating agency costs1 (Balsam 

2007).   Research assessing the relation between CEO bonus compensation and firm performance 

(i.e. pay-for-performance) provides insight into application of this mechanism. Extant research 

confirms a pay-for-performance relation exists between bonus compensation and both an 

analysts’ forecast signal (Matsunaga and Park 2001) and a future performance signal (e.g. 

Balsam 1998; Baber, Kang, and Kumar 1998; Jackson, Lopez, and Reitenga 2008) when each is 

considered independently.  The objective of this paper is to merge these two independent streams 

of pay-for-performance research to examine the incremental effect of a future performance signal 

on bonus compensation in the presence of the forecast signal.   

 This study is motivated by recent research by Bhojraj, Hribar, Picconi, and McInnis 

(2009), who suggest the forecast signal is an imperfect predictor of future performance. Thus, if 

bonus compensation premiums/discounts are based solely on the forecast signal, as suggested by 

Matsunaga and Park (2001), then a subset of CEOs will exist who receive bonus compensation 

premiums/discounts inconsistent with pay-for-performance. A lack of pay-for-performance is 

consistent with disregarding this compensation contracting tool to mitigate agency costs. I extend 

                                                
1 Agency costs are costs attributed to the separation of the management function of an organization from its owners 
(Jensen and Meckling 1976). 



 
 

the pay-for-performance literature by examining the incremental effect of a future performance 

signal on CEO bonus compensation to determine if this element of the total compensation 

contract is used to consistently reward (penalize) CEOs for taking actions that enhance 

(diminish) subsequent operating performance. 

  Extant research suggests that a pay-for-performance relationship exists between CEO 

bonus compensation and each of the following signals of future performance: earnings discretion 

(Balsam 1998), earnings persistence (Baber, Kang, and Kumar 1998), accounting fundamentals 

(Jackson, Lopez, and Reitenga 2008), and stock returns (Leone, Wu, and Zimmerman 2006). 

Numerous studies also suggest meeting or beating analysts’ forecast is positively associated with 

future firm performance (e.g. Kasznik and McNichols 2002; Bartov, Givoly, and Hayn 2002). 

Consistent with pay-for-performance based on the aforementioned research, Matsunaga and Park 

(2001) find that CEOs of firms that meet or beat (miss) the forecast threshold receive a bonus 

compensation premium (discount).        

However, recent research by Bhojraj et al. (2009) suggests a compensation pattern based 

on the forecast signal alone, as noted by Matsunaga and Park (2001), may not always be 

consistent with pay-for-performance. Bhojraj et al. (2009) find firms with income-increasing 

discretionary earnings (a negative signal of future performance) that barely beat the forecast 

underperform in future periods relative to firms with income-decreasing discretionary earnings 

(a positive signal of future performance) that barely miss the forecast. I extend Matsunaga and 

Park (2001) by examining the incremental effect of a future performance signal on 

contemporaneous CEO bonus compensation to determine if the pay-for-performance relation 1) 

is enhanced when the forecast signal is an accurate indicator of future performance and 2) exists 

when the forecast signal is an inaccurate indicator of future performance.  
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  One objective of effective executive compensation contracting is to align the interests of 

executives and stakeholders to encourage managerial actions that build long-term firm value, and 

pay-for-performance is an essential measure of that effectiveness.  Conversely, a poorly-

designed compensation package may financially reward CEOs who take opportunistic 

managerial actions that destroy firm value. In the context of this study, if CEO bonus 

compensation is determined solely by whether the firm meets or beats an earnings threshold, 

then the CEO of a firm that would otherwise miss the threshold is incentivized to take any action 

necessary to reach the threshold.  The pay-for-performance relationship will be degraded to the 

extent that the cost of the action detrimental to future performance exceeds the cost of missing 

the threshold.  I examine bonus compensation because it is an at-risk, performance-based 

compensation component and because it generally constitutes a significant portion 

(approximately twenty percent) of the CEO’s total compensation package (Balsam 2007).  

Furthermore, the ex post settling up problem2 with regard to bonus compensation is especially 

acute.  A thorough understanding of the pay-for-performance relationship in this context is 

imperative as we seek to design compensation contracts that mitigate opportunistic managerial 

actions that destroy shareholder value. 

Two streams of research appear in the extant literature that support conflicting 

predictions with regard to the incremental effect of the future performance signal on CEO bonus 

compensation.  One stream of research generally finds multiple reasons exist to take actions to 

ensure the earnings forecast is met, and that CEOs will be rewarded for taking such actions.   

Firms that meet or beat the forecast exhibit positive abnormal returns (Brown and Caylor 2005), 

                                                
2 The ex post settling up problem refers to the difficulty shareholders incur recouping compensation paid to 
managers for actions that appear to be value-enhancing in the current period but fail to materialize as such in future 
periods. Extant research suggests bonus overpayment imposes ex post settling up costs on stockholders (Watts 
2003).  While the ultimate value of stock-based compensation is also performance-based, the vesting/ required 
holding period mitigates ex post settling up costs. 
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higher abnormal returns and earnings response coefficients (Kasznik and McNichols 2002; 

Lopez and Rees 2002), and a lower cost of debt (Jiang 2008) relative to firms that miss analysts’ 

forecasts.  Accordingly, Matsunaga and Park (2001) find bonus compensation is higher (lower) 

for CEOs of meet or beat (miss) firms. Collectively, these studies suggest any future 

performance signal will have little to no incremental effect on CEO bonus compensation. 

Conversely, the other stream of research generally finds CEOs are penalized for taking 

actions detrimental to future performance.  Contemporaneous earnings persistence, accounting 

fundamentals, and stock returns are positively associated with future performance.  The literature 

documents financial rewards (penalties) for CEOs of firms with higher (lower) earnings 

persistence (Baber et al. 1998), accounting fundamentals quality (Jackson et al. 2008), and stock 

returns (Leone et al. 2006).  These papers suggest the analysts’ forecast metric alone is 

insufficient to determine the reward (penalty) for CEOs actions that are indicative of strong 

(weak) future performance. Collectively, these studies suggest the future performance signal will 

be incrementally significant in the determination of CEO bonus compensation.  

This study merges these two streams of literature by examining the incremental effect of 

a future performance signal on CEO bonus compensation after controlling for an earnings 

threshold signal and all other known determinants.    If the future performance signal 

incrementally contributes to the determination of CEO bonus compensation, this result would 

suggest that bonus compensation incentivizes CEOs to take actions beneficial to future 

performance.  However, if the future performance signal does not incrementally contribute to the 

determination of CEO bonus compensation after controlling for other known pay-for-

performance relations, this result would suggest bonus compensation incentivizes CEOs to meet 

an earnings threshold by any means without regard to future performance. This extension of 
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Matsunaga and Park (2001) enhances our understanding of the pay-for-performance relation 

which, in turn, provides insight into the effectiveness of compensation contracting to mitigate 

agency costs. 

The future performance signal is independently determined by four proxies: earnings 

discretion, earnings persistence, accounting fundamentals quality, and an ex post measure of 

return on assets (ROA).  I examine how bonus compensation incrementally responds to each of 

these future performance signal proxies in the presence of the analysts’ forecast threshold signal. 

I continue my analysis by providing empirical evidence to suggest that CEOs may also be 

incentivized to take actions detrimental to firm value to meet or beat a prior period earnings 

threshold.  I then examine how bonus compensation incrementally responds to each future 

performance signal proxy in the presence of the prior year earnings threshold signal.  

Collectively, my results suggest that bonus compensation does not incrementally respond 

to a future performance signal3.  This outcome suggests, ceteris paribus, a CEO who takes 

actions detrimental to long-term firm performance will receive bonus compensation equal to 

his/her peer who takes actions beneficial to long-term firm performance when both firms meet or 

beat (miss) an earnings threshold.  Furthermore, CEOs of firms that meet or beat an earnings 

threshold and take actions detrimental to firm performance will receive more bonus 

compensation relative to CEOs of firms that miss an earnings threshold and take actions 

beneficial to long-term firm performance despite research suggesting miss firms outperform 

meet or beat firms in this context (Bhojraj et al. 2009).  Two possible conclusions can be drawn 

from this result.  This result is consistent with a breakdown in the pay-for-performance 

                                                
3 The F-score proxy of the future performance signal yields a number of statistically significant results across both 
earnings threshold measures in partial support of the desired pay-for-performance relation, but these results were not 
supported by results from the other three proxies. Furthermore, an analysis of the construct validity of this measure 
as a signal of future performance is not supported by analyses reported in Panel C of Tables 4, 5, and 10. 



 
 

5 

relationship for firms with conflicting forecast/future performance signals. This breakdown could 

arise from a myopic focus on the forecast signal to the exclusion of all other relevant information 

or an inability to interpret the future performance signal.  In either scenario, this interpretation 

suggests ineffective contracting to mitigate the agency problem that inherently exists between 

CEOs and shareholders. However, if the collective costs of missing the forecast (e.g. lower 

abnormal returns, lower earnings response coefficients, and higher cost of debt) are greater than 

the costs of the actions detrimental to future performance, CEO bonus compensation based solely 

on the earnings threshold signal would be appropriate. 

The remainder of this paper is organized as follows. Section II includes a review of 

background literature and development of the hypotheses. Section III details the methodology 

used to conduct this study.  Section IV includes a discussion of the results relative to the 

analysts’ forecast threshold signal. Section V introduces a second earnings threshold, prior 

period earnings, and discusses the results relative to this threshold.  The conclusion and 

limitations of this study are discussed in Section VI.  



 
 

6 

2.  Background and Hypotheses 

An extensive body of research suggests meeting or beating (missing) the analysts’ 

forecast threshold is a positive (negative) signal of future performance. However, recent research 

suggests other conflicting signals of future performance may dominate the forecast signal to the 

extent that firms that miss the analysts’ forecast outperform firms that beat the forecast in future 

periods.  Bhojraj et al. (2009) find firms with income-decreasing discretionary earnings (positive 

signal) that miss the forecast (negative signal) outperform firms with income-increasing 

discretionary earnings (negative signal) that beat the forecast (positive signal) in subsequent 

periods.  This result suggests the premium/discount bonus compensation pattern determined 

solely by the forecast signal, as noted by Matsunaga and Park (2001), may not always be 

consistent with incentivizing CEOs to maximize shareholder wealth.    In this study, I examine 

the incremental value of a future performance signal in the determination of CEO bonus 

compensation to determine if a differential response exists among firms that beat or beat/miss the 

forecast with positive/negative future performance signals. 

 Two divergent theories of the interrelationship among bonus compensation, the forecast 

signal, and the future performance signal can be derived from the literature.  The first theory 

suggests that CEO bonus compensation will be greater in firms that beat the forecast relative to 

those that miss the forecast regardless of the future performance signal.  Bartov et al. (2002) find 

that meeting or beating the forecast is a leading indicator of future performance in terms of return 

on assets (ROA), return on equity, and growth rate of sales.  Furthermore, Bartov et al. (2002) 

suggest that future performance is only slightly diminished when firms use accrual earnings 
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discretion (a negative signal of future performance) to achieve the threshold4. More than three-

fourths of all respondents to the Graham, Harvey, and Rajgopal (2005) survey suggest the 

benefits of meeting or beating the forecast are so great that they are willing to use real earnings 

discretion when necessary to ensure the threshold is met.   

The benefits ascribed by both the equity and debt markets to firms that meet or beat the 

forecast are well documented.  Brown and Caylor (2005) find firms that meet or beat analysts’ 

forecasts exhibit positive abnormal returns.  Kasznik and McNichols (2002) suggest these firms 

have higher abnormal returns, while Lopez and Rees (2002) suggest these firms have higher 

earnings response coefficients.  Jing (2008) finds firms that meet or beat analysts’ forecasts have 

a lower cost of debt.  The aforementioned studies suggest CEOs of meet or beat firms should be 

rewarded regardless of the future performance signal. Consistent with this theory, Matsunaga and 

Park (2001) find CEOs who meet or beat (miss) the analysts’ forecast threshold receive bonus 

compensation premiums (discounts).  

Extant literature also supports a second theory suggesting a signal of future performance 

will be incrementally significant in the determination of CEO bonus compensation. Bhojraj et al. 

(2009) examine the effect of earnings discretion (in the form of discretionary accruals and 

expenditures) on subsequent operating performance for firms that just barely beat or miss 

analysts’ forecast thresholds.  They find firms that barely miss the analysts’ forecast with 

income-decreasing earnings discretion outperform firms that barely beat the forecast with 

income-increasing earnings discretion in terms of future growth in ROA, capital expenditures, 

                                                
4 Bartov et al. (2002) examine the effect of discretionary accruals on future performance.  Bhojraj et al. (2009) 
jointly consider discretionary accruals and expenditures, a more costly form of earnings discretion (Jensen 2005; 
Ewert and Wagenhofer 2005).  
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and market-to-book ratio over a three-year horizon5.   While both groups have similar stock 

return performance in the short-term, Bhojraj et al. (2009) also find that income-decreasing miss 

firms outperform income-increasing beat firms in terms of stock returns over a three-year 

horizon6.  Bhojraj et al. (2009) also find that income-increasing beat firms are more likely to 

issue equity and have higher levels of insider trading in the subsequent year. This behavior is 

consistent with CEOs understanding the myopic nature of the decision to use income-increasing 

earnings discretion to meet the forecast, and taking steps to capitalize on the short-term stock 

price benefit. 

The results of the Bhojraj et al. (2009) study suggest future performance signals should 

be considered in the determination of CEO bonus compensation consistent with the desired pay-

for-performance relationship. While bonus compensation is viewed primarily as a function of 

current period performance, a number of extant studies suggest that bonus compensation is also a 

function of signals of future performance. Baber, Kang, and Kumar (1998) find the relation 

between CEO bonus compensation and earnings is greater when earnings are more persistent. 

Jackson et al. (2008) find accounting fundamentals are positively related to CEO bonus 

compensation, and that this relation is strongest when current period earnings are negative or 

declining, and presumably less informative about future earnings prospects.  Leone, Wu, and 

Zimmerman (2006) find CEO bonus compensation is twice as sensitive to negative stock returns 

relative to positive stock returns.  The relation between CEO bonus compensation and earnings 

persistence, accounting fundamentals, and stock returns (i.e. future performance signals) 

                                                
5 Bhojraj et al. (2009) divide the sample into portfolios of profit and loss firms for subsequent operating performance 
analysis. The results presented pertain to the profit portfolio.  The authors find no statistical difference in changes in 
ROA, future capital expenditures, and changes in market-to-book ratio for the loss portfolio.    
6 Beat firms exhibit a temporary stock price benefit relative to miss firms that begins to reverse after five days 
(Bhojraj et al. 2009).  This result suggests the meet/beat premium noted in prior studies (Lopez and Rees 2002; 
Bartov et al. 2002) appears to be a very short-term benefit for the beat firms identified in this study. 
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suggests bonus compensation is based on both current and prospective performance rather than a 

myopic focus on current period performance alone.   

Furthermore, Duru, Iyengar, and Thevaranjan (2002) suggest CEO compensation is 

shielded from the income-decreasing effect of strategic research and development (R&D) and 

advertising expenditures that are positively related to future operating performance. This study 

suggests CEOs of  beat (miss) firms who use earnings discretion to the detriment (benefit) of 

future operating performance will receive less (more) bonus compensation after controlling for 

other known pay-for-performance relationships.    

In summary, Bartov et al. (2002) find firms that meet or beat the forecast outperform 

firms that miss the forecast consistent with the benefits of meet or beat noted in numerous studies 

(Brown and Caylor 2005; Kasznik and McNichols 2002; Lopez and Rees 2002; Jing 2008).  

However, recent research suggests firms that miss the forecast with other positive signals of 

future performance outperform firms that beat the forecast with other negative signals of future 

performance (Bhojraj et al. 2009). The prospective nature of variables significant in the 

determination of bonus compensation is also well-documented by prior research (Baber, Kang, 

and Kumar 1998; Jackson, Lopez, and Reitenga 2008; Leone, Wu, and Zimmerman 2006).  This 

analysis suggests that, when jointly considered, both the forecast signal and the future 

performance signal will be considered in the determination of CEO bonus compensation.  

Therefore, I expect the future performance signal to be incrementally significant in the 

determination of CEO bonus compensation. I predict that a positive (negative) future 

performance signal will be associated with an increase (decrease) in CEO bonus compensation, 

holding the forecast signal constant and controlling for all other known determinants of CEO 

bonus compensation. Stated formally, in the alternate form: 
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H1A:  Ceteris paribus, among firms that meet or beat the analysts’ forecast, CEO bonus 
compensation will be less when the signal of future performance is negative relative to 
when the signal of future performance is positive.    
 
H1B:  Ceteris paribus, among firms that miss the analysts’ forecast, CEO bonus 
compensation will be less when the signal of future performance is negative relative to 
when the signal of future performance is positive.  
  
I next examine which (if either) signal, the future performance signal or the forecast 

signal, dominates when the signals conflict.  Jackson et al. (2008) suggest that accounting 

fundamentals (a signal of future performance) are weighted to a greater degree when the 

predictive ability of current period earnings is perceived to be ambiguous, as would be the case 

when a firm beats (misses) the forecast with a negative (positive) signal of future performance.  

Furthermore, the prospective nature of some variables significant in the determination of bonus 

compensation suggests that bonus compensation will be used to mitigate expected ex-post 

settling up costs for firms that beat the forecast with a negative future performance signal by 

reducing CEO bonus compensation and reward CEOs of firms that miss the forecast with a 

positive future performance signal. This analysis suggests the future performance signal will be 

dominant over the forecast signal with respect to CEO bonus compensation. Therefore, I predict 

contemporaneous CEO bonus compensation for firms that miss the forecast with a positive 

future performance signal will be greater than the contemporaneous CEO bonus compensation 

for firms that meet or beat the forecast with a negative future performance signal after 

controlling for other known CEO bonus compensation determinants. Stated formally, in the 

alternate form: 

H2:  Ceteris paribus, firms with a positive signal of future performance that miss the 
analysts’ forecast will have greater bonus compensation relative to firms with a negative 
signal of future performance that meet or beat the analysts’ forecast. 
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3.  Methodology  

 I examine the incremental effect of a future performance signal on CEO bonus 

compensation for firms that beat or miss the analysts’ forecast.  Four measures are used to proxy 

for the future performance signal:  earnings discretion, earnings persistence, accounting 

fundamentals, and an ex post measure of ROA in future periods7.   

The first measure of the future performance signal is determined by an estimate of 

earnings discretion, which I define as the sum of separate estimates of discretionary accruals and 

abnormal discretionary expenditures.  I derive my estimate of discretionary accruals (DA) using 

a firm-specific performance-adjusted measure taken from Ashbaugh, LaFond, and Mayhew 

(2003).  The calculation of DA begins by estimating the following cross-sectional current accrual 

regression by each two-digit SIC code partition:  

  
            CAit = θ1(1/LAGASSETSit) + θ2ΔSALESit + θ3LAGROAit + εit                            (1) 
 
Where: 
 
CAit  = Net income before extraordinary items plus depreciation and amortization minus  
 
operating cash flows scaled by beginning of year total assets for firm i year t; 
 
LAGASSETSit = total assets at the beginning of the period for firm i year t; 
 
∆SALESit = net sales in period t minus net sales in period t-1 scaled by beginning of year total  
 
assets for firm i year t. 
 

                                                
7 The correlations between these proxies are included in the discussion of the Pearson pairwise correlations 
presented in Table 2. 
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The parameters from equation (1) are used to calculate expected CA estimated with a 

performance control (ECAPC) as follows: 

            ECAPCit = θ1(1/LAGASSETSit) + θ2(ΔSALESit – ΔARit)  + θ3LAGROAit + εit     (2) 
 
Where: 
 
∆AR = the change in accounts receivable from period t-1 to period t.  

DA will be equal to CA minus ECAPC.   

 Kothari, Leone, and Wasley (2005) suggest performance-matched discretionary accruals 

may enhance the reliability of earnings management inferences for some samples.  Therefore, I 

also implement a performance-matched discretionary accruals measure in sensitivity analysis.  

This approach begins by identifying the residual from the Jones discretionary accruals model, 

evaluated cross-sectionally by year and two-digit SIC code, as an initial estimate of discretionary 

accruals.  Each firm-year observation is then matched with another firm-year observation 

(chosen from a pool of firm-year observations within the same two-digit SIC code and year)    

with the closest ROA in period t.  The final discretionary accruals measure for each observation 

is calculated as the difference between the Jones-model discretionary accrual in period t minus 

the Jones-model discretionary accrual for the matched firm.  

I next estimate abnormal discretionary expenditures (ADE) that will be summed with DA 

to determine total earnings discretion.  ADE is generally defined as the residual from a 

regression that estimates “normal” discretionary expenditures as a function of current period 

sales (Dechow, Kothari, and Watts 1998).  Roychowdhury (2005) uses prior period sales as a 

determinant of current period DE to avoid the influence of current period real earnings 

management (e.g. sales induced by aggressive sales discounts) on current period sales; however, 

the correlation between prior period sales and current period discretionary expenditures is 
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relatively weak.8 I implement a new method to estimate DE to address this concern. I begin my 

calculation of DE by cross-sectionally evaluating the following regression: 

            SALESit =  δ0 + δ1ASSETSit + δ2INDSALESit + εit                                                  (3) 

Where: 

 INDSALESt = the median industry sales by two-digit SIC code.    

The residual from equation (3) represents current period sales potentially influenced by real 

earnings management; therefore I develop an estimate of uninfluenced sales (Pure Sales) as 

follows: 

            PURESALESit = SALESit - εit                                                                                   (4) 

I then estimate DE as a function of PURESALESt as follows: 

            DEit = ρ0 + ρ1PURESALESit + ρ2INDDEit + εit                                                         (5) 

Where: 

 DE = the sum of advertising and research and development expenses.9 

INDDE = the median industry DE by two-digit SIC code.   

The residual from equation (5) is an estimate of ADE.  I multiply the residuals by -1 to change 

the sign so that negative ADE is income-decreasing and positive ADE is income-decreasing to 

coincide with the signs on DA.  DA and ADE are then summed to estimate total earnings 

discretion. Firms in the 10th (90th) percentile of the earnings discretion measure will be deemed 

to have a positive (negative) signal of future performance. 

                                                
8 The pairwise correlation between sales in period t-1 and discretionary expenditures is -0.00319 with a p-value of 
0.1656. 
9 Advertising expense and/or research and development expense is assumed to be 0 if the Compustat data field is 
blank.  



 
 

14 

The second future performance signal measure is based on an estimate of earnings 

persistence.  I evaluate the following model, taken from Sloan (1996) and Dechow and Ge 

(2006), using firm-specific regressions with a rolling seven-year historical estimation period:  

            EARNit+1 = τ0 + τ1EARN + εit                                                                                 (6) 

Where: 

 EARN = earnings before extraordinary items scaled by lagged assets.    

The τ1 coefficient is an estimate of firm-level normal persistence over the previous seven years,10 

while the residual represents abnormal persistence for each observation.  A positive (negative) 

residual indicates an abnormal increase (decrease) in earnings persistence, one measure of 

earnings quality.   Therefore, firms in the 90th (10th) percentile of the abnormal earnings 

persistence measure will be identified as having a positive (negative) signal of future 

performance. 

The third future performance signal measure is based on an analysis of accounting 

fundamentals. I follow Jackson et al. (2008) by implementing a composite score (FScore) to 

assess the future performance signal of three accounting fundamentals, as follows:  

 
Accounting 

Fundamental 
Definition Binary Designation 

(positive/zero or negative) 
MARGIN Percentage change in gross 

margin minus percentage 
change in sales 

1/0 

SALE_SGA Percentage change in sales 
minus the percentage change in 
selling and administrative 
expenses 

1/0 

CFO_POS Cash flow from operations 1/0 
FSCORE Composite accounting 

fundamentals score 
(Sum) 

 
                                                
10 Regression coefficients derived from an analysis of the seven-year historical period (t-1 to t-7) were applied to 
period t. 
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As indicated in the table, each accounting fundamental is converted to a binary signal, and the 

binary signals are summed to determine FSCORE.  An FSCORE of 3 (0) will be considered a 

positive (negative) signal of future performance.  

The fourth measure of a future performance signal is based on an ex post analysis of 

return on assets (ROA).  I implement an ex post measure to capture the effect of a signal of 

future performance either not proxied by the preceding three measures or known only to the 

compensation committee because of information asymmetry.  The ROA in period t+1 will be 

used as a proxy for the future performance signal in period t11.  Firms in the 90th (10th) percentile 

of the subsequent ROA measure will be identified as having a positive (negative) signal of future 

performance. 

To test my hypotheses, I will estimate pooled cross-sectional regressions using each of 

the four future performance signal measures.  The following levels model will be evaluated with 

firm and year indicator variables to control for firm-specific and macroeconomic fixed effects, 

respectively:   

 
BONUSit = β0 + β1MBFORECASTit + β2PSIGNALit + β3NSIGNALit  
+ β4(MBFORECAST*PSIGNAL)it + β5(MBFORECAST*NSIGNAL)it  
+ β6ROAit + β7CFOit + β8SALESit + β9RETURNit + β10INVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (7) 
 
I define the variables as follows: 
 
BONUS = annual bonus compensation in period t12; 
MBFORECAST= 1 if the firm meets or beats the analysts’ forecast in period t, 0 otherwise; 
 
 
 

                                                
11 I conduct sensitivity analysis specifying this signal as a first-difference of ROA with no material change in results.  
12 I conduct sensitivity analysis deflating bonus by salary to control for the potential that sales may not adequately 
control for size with no material change in results. 
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PSIGNAL (Earnings discretion) = 1 if earnings discretion is in the 10th percentile; 
                  (Earnings persistence) = 1 if abnormal earnings persistence is in the 90th                                           

percentile;  
                  (Accounting fundamentals) = 1 if the firm has an FScore of 3; 
                  (Ex post measure of ROA) = 1 if ROA in period t+1  is in the 90th percentile; 
NSIGNAL (Earnings discretion) = 1 if earnings discretion is in the 90th percentile; 
                  (Earnings persistence) = 1 if abnormal earnings persistence is in the 10th 

                            percentile;  
                  (Accounting fundamentals) = 1 if the firm has an FScore of 0 or 1; 
                  (Ex post measure of ROA) = 1 if ROA in period t+1 is in the 10th percentile; 
ROA = income before extraordinary items divided by lagged total assets in period t;    
CFO = operating cash flows divided by lagged total assets in period t; 
SALES = net sales from period t; 
RETURN = the percentage change in stock price from period t-1 to period t;   
INVOPP = the change in the market-to-book ratio from period t-1 to period t, where each 

market-to-book ratio is an average of the preceding five years; 
D = 1 if the observation is from year t, 0 otherwise, 
F = 1 if the observation is for firm i, 0 otherwise; 
i,t = firm and year subscripts, respectively. 

 

The variables ROA, CFO, SALES, RETURN, and INVOPP are economic determinants 

of CEO bonus compensation developed in prior literature (Core and Guay 1999; Jackson et al. 

2008).  I expect each of these variables to be positively related to BONUS consistent with prior 

research.  

  β1  reflects the main effect of meeting or beating the analysts’ forecast on CEO bonus 

compensation relative to firms that miss the forecast.   Consistent with prior research, I expect β1 

to be significant and positively related to CEO bonus compensation (Matsunaga and Park 2001). 

Β2 and β3 reflect the main effects of a positive and negative future performance signal, 

respectively, on CEO bonus compensation relative to firms deemed to have a nondescript future 

performance signal.  I expect β2 (β3) to be significant and positively (negatively) related to CEO 

bonus compensation consistent with extant research that suggests a forward-looking measures 
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are considered when determining current period compensation.  I make no formal predictions for 

the signs of these main effect variables. 

The signal variables, PSIGNAL and NSIGNAL will be interacted with MBFORECAST 

to evaluate the incremental effect of each future performance signal relative to the forecast 

signal. The following table reflects all possible two-signal combinations and the main effect and 

interaction coefficients that must be summed to determine the total effect on CEO bonus 

compensation.   

ID 
Signal Combination 

(Forecast signal/performance signal) 
Total effect on CEO  
Bonus Compensation 

A Positive/Positive β1 + β2 + β4 
B Positive/Negative β1 + β3 + β5 

C Negative/Positive β2  
D Negative/Negative Β3  

    

The following table summarizes the relationships between the summed coefficients 

associated with the dual performance signal groups (from the previous table) that support each 

hypothesis: 

Hypothesis Predicted Relationship 
1A A > B 
1B C > D 
2 C > B 

 

Hypotheses 1A and 1B generally predict that the future performance signal will incrementally 

contribute to the determination of CEO bonus compensation.  Hypothesis 1A will be supported if 

the summed coefficients for the observations exhibiting a positive/positive signal combination 

(A) are significantly greater than the summed coefficients for the observations exhibiting  a 

positive/negative signal combination (B). Hypothesis 1B will be supported is the summed 
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coefficients for the observations exhibiting a negative/positive signal combination (C) are 

significantly greater than the summed coefficients for the observations exhibiting a 

negative/negative signal combination (D).  

 Hypothesis 2 generally predicts the future performance signal will be dominant over the 

forecast signal.  Hypothesis 2 will be supported if the summed coefficients of the observations 

exhibiting a negative/positive signal combination (C) are significantly greater than the summed 

coefficients of the observations exhibiting a positive/negative combination (B). 

 I continue my tests of the hypotheses by evaluating a change specification of model (7) to 

help control for differences in CEO-specific factors across firms (Murphy 1986; Baber et al. 

1999) as follows: 

ΔBONUSit = β0 + β1ΔMBFORECASTit + β2ΔPSIGNALit + β3ΔNSIGNALit  
+ β4Δ(MBFORECAST*PSIGNAL)it + β5Δ(MBFORECAST*NSIGNAL)it  
+ β6ΔROAit + β7ΔCFOit + β8ΔSALESit + β9ΔRETURNit + β10ΔINVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (8) 
 
I define the variables as follows: 
 
∆BONUS = the change in annual bonus compensation from period t-1 to period t; 
∆MBFORECAST = the change in MeetBeat from year t-1 to year t; 
∆PSIGNAL = the change in PSIGNAL from year t-1 to year t;  
∆NSIGNAL= the change in NSIGNAL from year t-1 to year t;                      
∆ROA = ROA (income before extraordinary items divided by lagged total assets) 
in period t minus ROA in period t-1;   
∆CFO = CFO (operating cash flows divided by lagged total assets) in period t minus CFO in 
period t-1; 
∆SALES = the change in net sales from period t-1 to period t; 
∆RETURN = the change in the percentage change in stock price from period t-1 to period t; 
∆INVOPP = the change in the market-to-book ratio from period t-1 to period t where   each   
market-to-book ratio is an average of the preceding five years. 
 
The expectations and interpretations of the coefficients for model (8) are identical to those of 

model (7). 
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 Additionally, a number of analysts’ forecast and earnings management studies separately 

examine observations contiguous to the forecast threshold suggesting firms that barely meet/beat 

or miss the forecast threshold may substantially differ from firms that meet/beat or miss the 

forecast by larger amounts (e.g. Roychowdhury 2005; Bhojraj et al. 2009).  In the context of this 

study, the forecast signal may be considered a more ambiguous signal of future performance as 

earnings approach the forecast threshold from either direction.  Hence, the second signal of 

future performance may be stronger for the subset of firms that barely meet/beat or miss the 

forecast relative to firms that meet/beat or miss the forecast by larger amounts.  I modify 

equation (7) to analyze the effect of a future performance signal on firms that barely meet/beat or 

miss the forecast threshold as follows:  

BONUSit = αβ0 + α1MBFORECAST02it + α2PSIGNALit + α3NSIGNALit  
+ α4(MBFORECAST02*PSIGNAL)it + α5(MBFORECAST02*NSIGNAL)it  
+ α6ROAit + α7CFOit + α8SALESit + α9RETURNit + α10INVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (9) 
 
Where: 
 
MBFORECAST02 = 1 if the firm meets or beats the analysts’ forecast by two cents or less, 0 
otherwise. 

 α1   reflects the main effect of meeting or beating the analysts’ forecast by no more than 

two cents13 on CEO bonus compensation relative to firms that either miss the forecast or meet or 

beat the forecast by more than two cents. While this specification makes the interpretation of α1  

difficult at best, it does provide a baseline measure to facilitate the comparison of the incremental 

effect of the future performance measure on meet/beat  firms that exhibit a more ambiguous 

forecast signal. Otherwise, substituting α for β, the expected coefficient signs and analysis of 

                                                
13 Two cents is an arbitrary number chosen to derive a sample large enough to provide sufficient statistical power. I 
implement five cent and ten cent cutoffs in sensitivity analysis. 
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summed coefficients and interaction coefficients relative to the hypotheses for equation (9) are 

identical to equations (7) and (8). 

I also examine a change specification of model (9) to help control for differences in 

CEO-specific factors across firms (Murphy 1986; Baber et al. 1999) as follows: 

ΔBONUSit = β0 + β1ΔMBFORECAST02it + β2ΔPSIGNALit + β3ΔNSIGNALit  
+ β4Δ(MBFORECAST02*PSIGNAL)it + β5Δ(MBFORECAST02*NSIGNAL)it  
+ β6ΔROAit + β7ΔCFOit + β8ΔSALESit + β9ΔRETURNit + β10ΔINVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (10) 
 
Where: 
 
ΔMBFORECAST02   = the change in MBFORECAST02 from period t-1 to period t; 

The expectations and interpretations of the coefficients for model (10) are identical to those of 

model (9).
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4.  Forecast Threshold Results 

CEO bonus compensation data for the 16-year period from 1993 – 200814 were obtained from 

ExecuComp.  Financial data and analysts’ forecast data for the same time period were obtained 

from Compustat and I/B/E/S, respectively.  All non-indicator independent variables were 

trimmed at the 1st and 99th percentiles to minimize the influence of outliers.  Public utilities (SIC 

4900-4999) and financial services firms (SIC 6000-6999) were excluded from the sample.  After 

eliminating observations with missing data, the final test sample consists of 10,707 observations 

representing 1,540 firms.   

INSERT TABLE 1 ABOUT HERE 

Descriptive statistics for the study sample are reported in Table 1. The mean and median 

levels of bonus compensation are $536,840 and $270,000 respectively, suggesting sample firms 

tend to pay large bonuses that positively skew the mean.  Similar to Matsunaga and Park (2001), 

sixty-three percent of the sample firms met or beat the analysts’ consensus earnings forecast.  For 

each of the four future signal measures implemented in this study – earnings discretion, 

persistence, F-score, and subsequent period ROA – the percentage of firms exhibiting a positive 

future performance signal is greater than the percentage of firms exhibiting a negative future 

performance signal, suggesting sample firms tend to take actions consistent with increasing firm 

value.  I implement more inclusive measures to identify positive and negative signal firms as a 

part of sensitivity analysis to address statistical power issues pertaining particularly to those 
                                                
14 This study concludes with 2008 to provide the three years of subsequent data needed to calculate the ex post ROA 
measure and to analyze future performance of firms that meet or beat/miss prior year earnings as presented in Tables 
4, 5, and 10.  As a part of sensitivity analysis, I incorporated data from 2009 and 2010 with no material change in the 
results. 
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performance measure groups that represent less than five percent of the sample. The ROA (mean 

of 5.95% and median of 6.31%) and CFO (mean of 11.81% and median of 11.35%) indicate 

sample firms tend to be profitable.  The magnitude of the sales variable (mean of $2,845 million 

and median of $1,203 million) also suggests sample firms are fairly large. 

INSERT TABLES 2 AND 3 ABOUT HERE 

Tables 2 and 3 present the Pearson correlations for all levels and change variables, 

respectively, implemented in this study.  All independent variables in both tables are either 

significantly correlated with the dependent variable in the expected sign or not significantly 

correlated with the dependent variable with the exception of PSIGNAL_ED, 

PSIGNAL_PERSIST, and NSIGNAL_PERSIST (in Table 2) and ΔNSIGNAL_ED (in Table 3). 

One explanation for the reversed earnings discretion (ED) correlation signs relative to 

expectation can be derived negative correlation between ROA (RETURN) and earnings 

discretion.  Positive (negative) earnings discretion, as defined in this study, is income-decreasing 

(income-increasing), and Balsam (1998) suggests that discretionary earnings are positively 

related to bonus compensation15.   

I implemented numerous alternate earnings discretion and earnings persistence measures 

in an effort to rectify these correlation discrepancies. I followed Bhojraj et al. (2009) by 

implementing a measure of earnings discretion based on the sum of three dichotomous 

advertising, R&D, and accrual variables as follows.  The advertising (R&D) variable was coded 

one if the year-to-year change in advertising (R&D) expense, scaled by lagged assets, was above 

the median, and zero otherwise. The accrual variable was coded one if the accrual measure 

(based on a cross-sectional version of the modified Jones discretionary accruals model) was 

                                                
15 Balsam (1998) suggests that, while all components of income are positively related to bonus compensation, the 
magnitude of the coefficient is considerably less for discretionary accruals relative to the coefficients for either 
nondiscretionary accruals or cash flows from operations. 
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below the median, and zero otherwise.  After summing these dichotomous variables, firms with a 

sum of 2 or 3 (0) were deemed to have low (high) earnings discretion.  I also applied this 

“summed dichotomous variable” approach to the measures of earnings discretion as defined in 

this study, independently testing both industry means and medians as cutoff points.  Furthermore, 

I independently implemented my measures of discretionary accruals (DA) and abnormal 

discretionary expenses (ADE) in the regression models rather than summing them.   

I modified the earnings persistence measure by both decreasing the historical estimation 

period to five years to increase sample size and increasing it to ten years to potentially provide a 

more concise estimation.   I also evaluated the persistence model using all available firm 

observations which effectively incorporates all historical and future earnings in the determination 

of abnormal persistence for any given observation. Also using all available firm observations, I 

separately evaluated the coefficient on the current period earnings variable16 (i.e. the measure of 

normal persistence) and the year-to-year change in the coefficient on the earnings variable as 

measures of the persistence proxy for the future performance signal. None of the aforementioned 

earnings discretion and earnings persistence alternate measures consistently yielded congruent 

correlation and regression coefficient signs, so I continued my analysis based on the measures as 

originally defined.  

Tables 2 and 3 reflect that many of the independent variables are significantly correlated 

with each other, suggesting multicollinearity could be an econometric issue in the regression 

analyses.  However, the correlations between the various future performance signals are not 

suggestive of multicollinearity because they are not simultaneously analyzed in the regression 

models.  While the correlations between the control variables (ROA, CFO, SALES, RETURN, 

                                                
16The coefficient on the current period earnings variable that represents normal persistence is τ1 of the following 
model (6): EARNi,t+1= τ0+ τ1EARNi,t+εi,t 
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INVOPP and the associated change variables) and each of the future performance signal 

measures that are simultaneously analyzed are indicative of some degree of multicollinearity, 

variance inflation factors below ten (untabulated) suggest the results are not unduly influenced 

by the multicollinearity (Neter and Wasserman 1990). 

Independently evaluating regression model results for each of the four future 

performance signal proxies would be redundant if significant and sizeable pair-wise correlations 

exist between the positive (negative) signal proxies. Tables 2 and 3 indicate the correlations 

between the positive (negative) signals based on the PERSIST, FSCORE, and SROA measures 

are either significant and positive (negative) as expected or lack significance.  Among the 

aforementioned significant correlations, the magnitude of any pairwise correlation is less than +/- 

.22 suggesting the majority of observations in each of these three positive (negative) signal 

subsamples are distinct from those identified in the other positive (negative) signal subsamples. 

This distinctiveness can be explained by the different time horizons used in the calculation of the 

PERSIST, FSCORE, and SROA measures.  The Persist measure incorporates data occurring 

over a seven-year historical period, two of the three composite accounting fundamentals used to 

determine the FSCORE measure are based on changes from period t-1 to period t, and the SROA 

measure relies solely on data in period t+1.     

Tables 2 and 3 also suggest a negative pair-wise correlation exists between 

PSIGNAL_ED and a number of variables, including PSIGNAL_PERSIST, 

PSIGNAL_FSCORE, PSIGNAL_SROA, ROA, and RETURN contrary to expectation. 

Furthermore, PSIGNAL_FSCORE is also negatively correlated with ROA.  These 

counterintuitive correlations lead me to analyze the construct validity of the four future 

performance signal proxies. 
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INSERT TABLE 4 ABOUT HERE 

I present an analysis of future ROA performance conditioned on each of the future 

performance signal measures in Table 4 to provide insight about the construct validity of each 

future performance signal proxy. Results for the earnings discretion measure are presented in 

Panel A. NSIGNAL firms have an ROA in period t that exceeds the ROA of the PSIGNAL firms 

by 12.06 percentage points with significance at the one percent level.  While this result might 

initially seem counterintuitive, PSIGNAL (NSIGNAL) earnings discretion firms, by 

specification, have income-decreasing (income-increasing) use of earnings discretion.  As 

indicated in the final three columns of Panel A, PSIGNAL firms outperform NSIGNAL firms 

across all future periods analyzed by between 10.66 percent (one percent level of significance) 

and 12.89 percent (one percent level of significance) in support of the construct validity of this 

measure.    

With regard to the persistence future performance signal, Panel B indicates PSIGNAL 

ROA exceeds NSIGNAL ROA by 1.51 percentage points (one percent level of significance) in 

period t, and that pattern trends upward over the subsequent three periods.  However, the change 

in PSIGNAL ROA does not exceed the change in NSIGNAL ROA at a significance level of ten 

percent or less for any of the three future periods, suggesting limited construct validity for the 

persistence measure.   

The ROA difference between PSIGNAL and NSIGNAL firms in period t is most 

pronounced in Panel C data based on the F-Score future performance signal. PSIGNAL ROA 

exceeds NSIGNAL ROA by 20.15 percentage points (significant at the one percent level) in 

period t, and this difference trends downward across the next three subsequent periods.  The last 

three columns in Panel C suggest, contrary to expectation, that NSIGNAL firms outperform 
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PSIGNAL firms  (at the one percent level of significance) in terms of change in ROA across all 

three future periods evaluated by between 2.87 percentage points and 10.71 percentage points.  

This analysis suggests the FSCORE measure may lack construct validity as a future performance 

signal proxy.  

Panel D assesses the construct validity of the SROA future performance signal and 

indicates the level of PSIGNAL ROA in periods t through t + 3 exceeds the level of NSIGNAL 

ROA by between 10.95 percentage points (significant at the one percent level) and 26.21 

percentage points (significant at the one percent level) 17.  However, PSIGNAL change in ROA 

exceeds that of the NSIGNAL firms in the first subsequent period only.  PSIGNAL firms 

outperform NSIGNAL firms by 12.88 percentage points at a one percent level of significance, 

suggesting the construct validity of the SROA future performance signal proxy is limited to one 

subsequent period. 

INSERT TABLE 5 ABOUT HERE 

Table 5 reports the results of an analysis of future performance conditioned on conflicting 

analysts’ forecast and future performance signals.  The results in this table generally support the 

Bhojraj, et al. (2009) result suggesting a future performance signal has incremental value, 

relative to the forecast signal, in predicting future ROA performance. Panel A presents data 

relative to the earnings discretion future performance signal.  While 

MISSFORECAST/PSIGNAL reported lower levels of ROA in periods t through t + 2 relative to 

the MBFORECAST/NSIGNAL firms, the last three columns indicate the 

MISSFORECAST/PSIGNAL firms outperform the MBFORECAST/NSIGNAL firms across all 

periods evaluated by between 11.57 and 17.70 percentage points, all with significance at the one 

percent level.   
                                                
17 The positive difference between the level PSIGNAL and NSIGNAL ROA in period t + 1 occurs by specification. 
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While results suggesting the future performance signal has incremental value in 

determining future ROA performance are most pronounced in Panel A, data in Panels B and D 

also are consistent. Panel B indicates similar results to a lesser magnitude for the persistence 

measure across the last two periods with measures of 1.78 percentage points (significant at the 

five percent level) and 2.66 percentage points (significant at the one percent level), respectively. 

Panel D results, based on the SROA future performance measure, also suggest that 

MISSFORECAST/PSIGNAL firms outperform MBFORECAST/NSIGNAL firms in the first 

period by 15.02 percentage points (significant at the one percent level), but this result is limited 

to only one period.  The F-Score measure results in Panel C of this table continue to be 

problematic, consistent with Panel C of Table 4.  MBFORECAST/NSIGNAL firms outperform 

MISSFORECAST/PSIGNAL firms by between 5.57 (significant at the five percent level) and 

8.72 (significant at the one percent level) percentage points.  The results of this table reported in 

Panels A, B, and D generally support the incremental value of a future performance signal in 

predicting future ROA performance, and so I continue my analysis to determine if the future 

performance signal incrementally contributes to bonus compensation consistent with pay-for-

performance18.    

INSERT TABLE 6 ABOUT HERE 

Table 6 presents the OLS regression results of model (7) incorporating each of the four 

future performance signal proxies as a determinant of CEO bonus compensation.  The 

MBFORECAST variable is positive and significant in each of the models, confirming the 

Matsunaga and Park (2001) result that CEOs of firms that meet or beat the analysts’ forecast 

receive a bonus premium relative to CEOs of firms that miss the analysts’ forecast even as 

                                                
18 I present the results of the F-score measure of the future performance signal despite evidence to suggest it may 
lack construct validity because this analysis was conducted ex post. 
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additional economic determinants identified in more recent compensation research (CFO, 

SALES, and INVOPP) are considered.  All the control variables are significant and signed 

consistent with prior research except INVOPP, which is insignificant in the presence of the 

earnings threshold variable for all models evaluated in this study19.  

The main effect of the PSIGNAL is positive and significant, consistent with expectation, 

only for the FSCORE proxy.  The NSIGNAL and the interaction variables are insignificant for 

all signal proxies.  Furthermore, the combined coefficients necessary to test H1A are positive and 

significant for all future performance signal proxies except PERSIST. The combined coefficients 

needed to test H1B are positive and significant at the ten percent level for the ED proxy, 

suggesting CEOs of firms that meet or beat the analysts’ forecast receive an approximately 

$22,000 bonus premium.  However, the combination of coefficients required to test H1B  is -

76.5713 (significant at the ten percent level) contrary to the hypothesized relation for PERSIST 

and insignificant for FSCORE and SROA.  The combined coefficients required to test H2, as 

presented in Table 6, are all insignificant with the exception of the test of H2 for the ED proxy.  

The summed coefficients equal -81.6926 and are significance at the ten percent level, suggesting 

CEOs of firms that meet or beat the forecast with a negative persistence future performance 

signal receive a bonus premium of approximately $81,000 relative to their counterparts that miss 

the forecast with a positive persistence future performance signal contrary to my prediction.  

INSERT TABLE 7 ABOUT HERE 

Table 7 presents the results of an OLS regression of model (8), a change specification of 

model (7).  The ΔMBFORECAST variable is positive and significant for the earnings discretion 

and F-score proxies of the future performance signal.  Consistent with model (7) results, the 

                                                
19 Core, Holthausen, and Larker (1999) suggest INVOPP is a determinate of bonus compensation; however, the 
negative and insignificant coefficient on the INVOPP variable is consistent with Jackson, Lopez, and Reitenga 
(2008). 
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ΔPSIGNAL coefficient is positive and significant for the FSCORE proxy (116.6816, significant 

at the one percent level).  While the ΔPSIGNAL is insignificant for the PERSIST proxy, 

ΔNSIGNAL is negative and significant (-113.3248, significant at the one percent level).  

Therefore, both the persistence and the FSCORE proxy results suggest, among firms that miss 

the forecast, CEOs of firms that exhibit a positive future performance signal receive a bonus 

premium relative to CEOs of firms that exhibit a negative future performance signal. The only 

interaction coefficient approaching significance at the ten percent level is the coefficient on 

Δ(MBFORECAST*NSIGNAL) for the persistence proxy (74.3471, p-value = 0.1077, 

untabulated).  This result suggests that while the persistence proxy has no main effect for the 

ΔMBFORECAST or the ΔPSIGNAL variables, the bonus discount applied to CEOs of firms 

with a negative persistence signal is mitigated if the firm meets or beats the analysts’ forecast.   

The combined coefficients required to test H1A, H1B, and H2 yield conflicting results 

among the four proxies of future performance. The coefficient combination required to test H1A 

is negative and significant for the ED proxy (-52.6336 at the ten percent significance level), 

insignificant for the PERSIST proxy, and positive and significant for the FSCORE and SROA 

proxies at 128.2275 (significant at the one percent level) and 61.3927 (significant at the five 

percent level), respectively. The coefficient combinations required to test H1B and H2 are only 

significant for the ED proxy (at a five percent level of significance), and both are signed contrary 

to the hypothesized results.  CEOs of firms that miss the forecast with a negative ED signal of 

future performance receive approximately 70,000 more in bonus than CEOs that miss the 

forecast with a positive ED future performance signal.   Similarly, CEOs of firms that meet or 

beat the forecast with a negative ED signal of future performance receive a bonus premium of 

approximately $108,000 compared to CEOs of firms that miss the forecast with a negative signal 
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of future performance despite the Bhojraj et all (2009) result suggesting the former will 

outperform the later in future periods.  The insignificance of the remaining summed coefficients, 

jointly considered with the reversed signs on the earnings discretion summed coefficients and the 

low adjusted R-square values, suggest the overall results from model (8) do not support the 

hypotheses. 

INSERT TABLE 8 ABOUT HERE 

Table 8 presents the results of model (9) evaluated for each of the future performance 

signal proxies.  Model (9) is designed to capture the effect of the future performance signal for 

those firms that barely meet or beat the forecast. The comparison sample for this model is all 

firms that either meet or beat the forecast by more than two cents or miss the forecast; therefore 

the interpretation of the MBFORECAST02 variable is difficult at best. The PSIGNAL value is 

positive and significant for both the F-score and SROA proxies and is positive and approaching 

significance at the ten percent level for the earnings discretion proxy suggesting that a positive 

signal of future performance induces a CEO bonus premium. However, the positive NSIGNAL 

coefficient approaching significance at the ten percent level (113.0273) for the earnings 

discretion proxy suggests CEOs receive a bonus premium for managing earnings upward despite 

the negative effect on future performance20. Among the combined coefficients required for 

hypothesis testing, the FSCORE and SROA results are positive and significant at the one percent 

level with values of 205.1528 and 106.2394, respectively, consistent with H1A.  However, all of 

the remaining combined coefficients required for hypothesis testing in Table 6 are insignificant.   

INSERT TABLE 9 ABOUT HERE 

                                                
20 The ex post settling up problem noted in prior literature suggests compensation overpayment imposes a cost on 
shareholders.    
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The results for model (10), a change specification of model (9), are reported in Table 9.  

Once again, the positive and significant coefficients on ΔNSIGNAL (133.0742, significant at the 

one percent level) and Δ(MBFORECAST02*NSIGNAL) (148.2103, significant at the ten 

percent level) in the earnings discretion future performance signal proxy suggest CEOs receive a 

bonus compensation premium for managing earnings upward despite the negative effect on 

future performance.  However, the negative and significant coefficient on ΔNSIGNAL (-

79.3866, significant at the five percent level) and the positive and significant coefficient on 

ΔPSIGNAL (110.7994, significant at the one percent level) using the PERSIST and FSCORE 

measures, respectively, suggest CEOs of firms that miss the forecast with a positive future 

performance sign signal receive a bonus premium relative CEOs of negative signal firms. The 

coefficient combination  required to test H1A  is positive and significant (131.9104, one percent 

level of significance) for the FSCORE measure suggesting CEOs of firms that meet or beat the 

forecast with a positive FSCORE signal of future performance will receive a bonus 

compensation premium of approximately $132,000 relative to CEOs of firms that meet or beat 

the forecast with a negative FSCORE signal of future performance consistent the my 

hypothesized prediction.  However, all other combined coefficients required for hypothesis 

testing are insignificant, and the adjusted R-square for this model is less than two percent. 

I conduct extensive sensitivity analysis to establish the robustness of the results derived 

from models (7) – (10). I re-evaluate all statistics after substituting the performance-matched 

discretionary accrual measure for the primary discretionary accrual measure presented in this 

paper. While the sign of the pair-wise correlation between PSIGNAL_ED (NSIGNAL_ED) and 

Bonus is positive (negative) consistent with expectation, the correlation itself is insignificant.  

The signs of the coefficients for the variables change in the regression analyses, as they do with 
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the primary discretionary accrual measure.  Furthermore, the overall results are unchanged – 

none of the regression model results support my hypotheses.  

 I continue additional sensitivity analysis to supplement the alternate measures of 

earnings discretion and earnings persistence I implement in an attempt to resolve the correlation 

sign discrepancy previously noted.  I use cutoffs of 25% and 75% (rather than 10% and 90%) to 

identify positive/negative signal firms based on the earnings discretion, earnings persistence, and 

subsequent ROA measures to increase sample size, and hence the statistical power, of the tests 

related to those variables.  For the same reason, I increase the cutoff point used to identify firms 

that barely meet or beat the forecast in models (9) and (10) from two cents to five cents, and then 

to ten cents.  Jackson, et al. (2008) suggest that accounting fundamentals as a determinant of 

bonus compensation are more significant for loss firms than for profit firms, and so I evaluate 

each of the models conditioned on ROA sign.    

I also consider that signing bonuses and bonuses associated with “golden parachute” 

contract provisions, typically paid in the first and last years of a CEO’s tenure, respectively, may 

weaken the pay-for-performance relation that otherwise exists for bonuses paid in interim years. 

However, excluding data from the first and last years of a CEO’s term of service does not change 

materially change the hypothesis testing results21. All of these aforementioned sensitivity 

analyses confirm the robustness of the lack of significant results as reported in Tables 6 – 922.  

While the F-score proxy for the future performance signal yields a number of positive 

and significant results consistent with my hypotheses, the results in Panel C of Tables 4 and 5 

                                                
21 Omitting data for the first and last years of each CEO’s term of service reduces the sample observations from 
10,707 observations to 7,438 and increases the adjusted R2s by approximately 8 to 10 percentage points. 
22 I also successfully replicate the primary result of Bhojraj, et al. (2009) (i.e. firms that miss the analysts’ forecast 
with a positive signal of future performance outperform firms that meet or beat the analysts’ forecast with a negative 
signal of future performance) to rebut one possible explanation that I may not have conclusive results because the 
future performance signal has no incremental value in predicting future performance for the firms in my sample.  
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suggest this measure may lack construct validity as a signal of future23 performance. 

Furthermore, the preponderance of the results from the remaining three proxies of the future 

performance signal suggest the F-score results are not robust across all signal proxies.  

Therefore, I conclude that the results do not support my hypotheses that generally state that the 

future performance signal will incrementally contribute to the determination of CEO bonus 

compensation.

                                                
23 The positive and significant hypothesis tests for the F-score measure  results reported in Tables 7, 8, & 9 are 
consistent with the incremental value of the F-score measure as an indicator of current period performance.  I posit 
that the strength of the F-score measure yields observations with extreme operating results that are unsustainable.  
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5.  Prior Year Earnings Threshold Results 

Given the general lack support for my hypotheses relative to the forecast threshold, I 

continue this study by examining the incremental effect of a future performance signal using a 

second earnings threshold – prior year earnings.  Graham et al. (2005) suggest managers are also 

willing to take actions that decrease shareholder value to meet or beat prior year earnings.  

Furthermore, the prior year earnings threshold, as a determinant of bonus compensation, has 

some contracting advantages.  First, extant research suggests a persuasive CEO can “talk down” 

the analysts’ forecast increasing the likelihood that he/she will meet the forecast threshold 

without necessarily increasing managerial performance.  Conversely, the prior year earnings 

threshold is static in that it cannot be manipulated ex post24.  Second, while CEOs manage 

earnings upward25 to meet either threshold (Gaver, Gaver, and Austin 1995; Holthausen, 

Larcker, and Sloan 1995; Bhojraj et al. 2009), doing so to meet or beat prior year earnings 

inherently imposes risk on the CEO by mechanically raising the threshold, and potentially 

decreasing the likelihood of bonus payout, in the following year26.   

Matsunaga and Park (2001) suggest CEOs of firms that meet or beat (miss) a prior year 

earnings threshold also receive a bonus compensation premium (discount) analogous to the 

analysts’ forecast compensation pattern. I next seek to determine if the future performance signal 

                                                
24 Ex ante CEOs manage earnings downward to lower the target threshold for future periods (Healy 1985; Gaver, 
Gaver, and Austin 1995; Holthausen, Larcker, and Sloan (1995).   
25 CEOs also manage current period earnings downward to build reserves and lower the threshold to maximize both 
the likelihood and amount of their bonus payouts in future periods (Healy 1985; Gaver, Gaver, and Austin 1995; 
Holthausen, Larcker, and Sloan (1995).   
26 Managing earnings upward to reach the forecast threshold may also indirectly lead to a higher forecast threshold 
in the following period, but that effect is not inherently a mechanical one-to-one relationship. 
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has incremental value in the presence of the prior period earnings threshold by examining the 

future performance of firms with conflicting prior year earnings and future performance 

threshold signals.  If the future performance signal has no incremental value, then I would expect 

firms that meet or beat the prior year earnings threshold to outperform firms that miss the prior 

year earnings threshold regardless of the future performance signal.  This scenario would suggest 

no theoretical basis for examining the incremental effect of a future performance signal, relative 

to the prior year earnings threshold, as a determinant of bonus compensation.   

The results of an analysis of each of the future performance signal measures conditioned 

a conflicting prior year earnings threshold and future performance signal are presented in Table 

10.  The results reported in this table are largely consistent with the results reported in Table 5 

with regard to the analysts’ forecast threshold.  In Panel A, the MissEPS/PS firms outperform the 

MBEPS/NS firms by between 14.83 percentage points (p-value <.0001) and 18.36 percentage 

points (p-value <0.0001).  The results in Panel B are more moderate, suggesting MissEPS/PS 

firms outperform MBEPS/NS firms by between 2.23 percentage points (p-value = 0.0024) and 

4.14 percentage points (p-value <0.0001).  Panel C results for the F-score measure indicate a lack 

of significance in the future performance of the groups compared.  Panel D results based on the 

SROA measure suggest MissEPS/PS firms outperform MBEPS/NS firms by 16.71 percentage 

points (p-value <0.0001) in the first subsequent period.  The performance advantage is reduced 

to 3.29 percentage points (p-value = 0.0092) across two future periods and becomes insignificant 

across three future periods.  Overall, the results in this table suggest the prior year earnings 

threshold is also an imperfect predictor of future performance and that the earnings discretion, 

persistence, and SROA measures of the future performance signal have incremental value in 

identifying firms that will outperform.  The results in Panel C continue to indicate that the F-
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score measure lacks incremental value as a signal of future performance27.  Collectively, these 

results suggest a theoretical basis exists for continuing my analysis of the incremental value of 

the future performance signal relative to the prior year earnings threshold. 

I modify models (7) – (10), respectively, to replace the analysts’ forecast threshold with 

the prior year earnings threshold as follows:  

BONUSit = β0 + β1MBEPSit + β2PSIGNALit + β3NSIGNALit  
+ β4(MBEPS*PSIGNAL)it + β5(MBEPS*NSIGNAL)it  
+ β6ROAit + β7CFOit + β8SALESit + β9RETURNit + β10INVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (11) 
 
ΔBONUSit = β0 + β1ΔMBEPSit + β2ΔPSIGNALit + β3ΔNSIGNALit  
+ β4Δ(MBEPS*PSIGNAL)it + β5Δ(MBEPS*NSIGNAL)it  
+ β6ΔROAit + β7ΔCFOit + β8ΔSALESit + β9ΔRETURNit + β10ΔINVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (12) 
 
BONUSit = αβ0 + α1MBEPS02it + α2PSIGNALit + α3NSIGNALit  
+ α4(MBEPS02*PSIGNAL)it + α5(MBEPS02*NSIGNAL)it  
+ α6ROAit + α7CFOit + α8SALESit + α9RETURNit + α10INVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (13) 
 
ΔBONUSit = β0 + β1ΔMBFORECAST02it + β2ΔPSIGNALit + β3ΔNSIGNALit  
+ β4Δ(MBFORECAST02*PSIGNAL)it + β5Δ(MBFORECAST02*NSIGNAL)it  
+ β6ΔROAit + β7ΔCFOit + β8ΔSALESit + β9ΔRETURNit + β10ΔINVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (14) 

 

The expectations and interpretations of the coefficients for models (11) – (14) are identical to 

those of models (7) – (10), respectively. 

 Table 11 presents the results of the OLS regression analysis of model (11).  MBEPS is 

positive and highly significant for each of the four future performance signal measures 

suggesting CEOs of firms that meet or beat (miss) the prior year earnings threshold receive a 

bonus premium (discount), consistent with the results of Matsunaga and Park (2001) relative to 
                                                
27 See footnote 23.   
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the analysts’ forecast threshold. The amount of that premium ranges from a low of 

approximately $73,800 based on the FSCORE proxy to a high of approximately $86,200 based 

on the SROA proxy.  The main effect of PSIGNAL is also positive and significant (at a level of 

at least five percent) for each of the measures except PERSIST28. None of the NSIGNAL or 

interaction variables is significant.  Each of the determinants of bonus compensation identified in 

prior studies is positive and significant with the exception of INVOPP, which continues to be 

negative and insignificant in models (11) – (14) as it is in models (7) – (10).   

H1A is partially supported by the combined coefficient comparison based on the SROA 

future performance signal measure (129.7412, significant at the one percent level) and the 

FSCORE future performance signal (105.5211, significant at the one percent level).  The 

combined coefficients required for testing H1B are negative and significant for the ED (-12.1857, 

ten percent level of significance) and PERSIST (-25.9492, five percent level of significance) 

proxies inconsistent with my hypothesized predictions. These negative and significant coefficient 

combinations suggests that CEOs of firms that miss prior year earnings with a negative signal of 

future performance (as determined by the ED and PERSIST measures) receive a bonus premium 

of  between 12,000 and 25,000 even though Table 8, Panels A and B suggests these firms will 

underperform in terms of change in ROA in future periods.  All other hypotheses tests are 

insignificant. The adjusted R2 value of approximately forty-four percent across all future 

performance signal proxies for this model is almost identical to those of the corresponding 

forecast threshold model (7). 

The results for model (12), a change specification of model (11), are presented in Table 

12.  Consistent with the model (11) results reported in Table 9, ΔMBEPS is positive and 

                                                
28 One possible explanation for the lack of significance of the PSignal/ΔPSignal variable for the persistence proxy in 
Tables (9) – (12) is that the prior year earnings threshold itself is inherently a measure of persistence. 



 
 

38 

significant for all four future performance signal measures, and ΔPSIGNAL is positive and 

significant for all measures but persistence.  The earnings discretion measure also yields a 

positive and significant coefficient on NSIGNAL (171.3443, significant at the one percent level), 

and a negative and significant coefficient on Δ(MBEPS*PSIGNAL) (-147.3447, significant at 

the five percent level).  The negative coefficient on Δ(MBEPS*NSIGNAL) of -122.2758 also is 

approaching significance at the ten percent level (p-value = 0.1027, untabulated).  While the 

NSIGNAL coefficient result once again suggests CEOs receive a bonus premium for managing 

earnings upward despite the negative effect on future performance, the negative interaction 

coefficients suggest the bonus premiums associated with the main effects are not additive.  Only 

the coefficient combination required for testing H1A is negative and significant (-76.3089, 

significant at the one percent level).  This result suggests CEOs of firms that miss prior year 

earnings with a positive ED signal of future performance will receive approximately $76,000 less 

bonus compensation than their counterparts who exhibit a positive ED future performance signal. 

Each of the other combined coefficients required to test hypotheses H1A and H2 for this proxy are 

insignificant, suggesting the statistically significant results previously noted do not yield any 

statistically different bonus premium for the other two groups compared in this study. 

While ΔPSIGNAL is insignificant for the PERSIST future performance signal proxy, 

ΔNSIGNAL is negative and significant (-76.5620, significant at the five percent level).  The 

positive and significant difference between 𝛷2 and 𝛷3 for the persistence proxy (84.3996, 

significant at the ten percent level) suggests, among firms that miss the prior year earnings 

threshold, CEOs of firms with a positive  (negative) signal of future performance (as determined 

by the persistence proxy) receive a bonus premium (discount) of approximately $84,400 in 
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support of H1B.  The remaining insignificant combined coefficients suggest H1A and H2 are not 

supported by the PERSIST proxy of this model. 

In addition to the positive and significant coefficients on ΔMBEPS and ΔPSIGNAL, the 

FSCORE measure also yields negative and significant coefficients on the two interaction 

variables suggesting the model main effects are not additive.  The combined coefficient set 

required for testing of H1A is positive and significant (261.0156, one percent level of 

significance).  This result suggests firms that meet or beat prior year earnings with a positive ED 

signal of future performance receive a bonus compensation premium of approximately $261,000 

relative to CEOs of firms that meet or beat prior year earnings with a negative ED signal of 

future performance. The SROA model yields similar H1A results suggesting an approximate 

bonus premium of $65,000.  The only significant results for the testing of H2 are found with the 

PERSIST proxy.  Firms that miss the prior year earning threshold with a positive PERSIST 

future performance signal receive a bonus discount of approximately $8,500 relative to the CEOs 

of firms that meet or beat the prior year earnings threshold with a negative PERSIST signal of 

future performance.  The remaining summed coefficients required for hypothesis testing are 

insignificant. The adjusted R2 of this model across all future performance signal proxies is 

approximately two percent and consistent with the adjusted R2 of the corresponding analysts’ 

forecast threshold model (8). 

The results of model (13) are presented in Table 13.  As previously noted, the MBEPS02 

coefficient is difficult to interpret because the comparison group includes all firms that either 

miss prior year earnings or meet or beat prior year earnings by more than two cents.  However, 

this model captures the effect of the future performance signal on firms that barely meet or beat 

(miss) the prior year earnings threshold.  PSIGNAL is positive and significant for all proxies of 
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the future performance signal except persistence; however, none of the interaction variables is 

significant.  Furthermore, none of the combined coefficient sets required for hypothesis testing 

are significant. The adjusted R2 for this model across all proxies of the future performance signal 

is approximately forty-four percent, consistent with the analysts’ forecast threshold 

corresponding model (9). 

The results for model (14), a change specification of model (13), are reported in Table 14. 

While the coefficient on ΔMBEPS02 is negative and significant for both the earnings discretion 

and persistence proxies of the signal variable, I omit a discussion of these results for reasons 

previously discussed.  ΔNSIGNAL is positive and significant (97.0089, significant at the five 

percent level) for the earnings discretion proxy and negative and significant (-67.4460, 

significant at the five percent level) for the persistence proxy; however, the lack of significance 

for the difference between 𝜆 2 and 𝜆3  suggests  the  coefficients  on  ΔNSIGNAL  and    ΔPSIGNAL 

are not significantly different from each other.  ΔPSIGNAL is positive and significant (93.3783, 

significant at the one percent level) for the F-score proxy. Among the combined coefficient sets 

needed for hypothesis testing, none of the results are significant. Therefore, the hypotheses are 

not supported by any results reported in this table, and the adjusted R2 across all future 

performance signal proxies is less than two percent, consistent with the corresponding analysts’ 

forecast model (10) results reported in Table 7. 

The sample identified in this study is constrained by the availability of I/B/E/S data to 

determine the analysts’ forecast threshold; however, this restriction is not necessary for analysis 

relative to the prior year earnings threshold.  For sensitivity analysis, I regress models (11) – (14) 

on a sample developed without this data restriction.  The results are materially unchanged.  
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While the results of Models (11) – (14) examining the incremental effect of a future 

performance signal on CEO bonus compensation relative to the prior year earnings threshold 

yield more statistically significant coefficients, the hypothesis testing results are relatively 

unchanged.  The F-score proxy of the future performance signal yields a number of results 

consistent with the hypotheses; however, these results are not robust across the other future 

performance signal proxies.  Therefore, I conclude that my hypotheses predicting that a future 

performance signal will be of incremental value in determining bonus compensation are 

unsupported.
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6.  Conclusion 

The executive compensation contract provides a critical opportunity to mitigate the 

agency problem that inherently exists between a CEO and shareholders by incentivizing the CEO 

to maximize long-term firm value.  The pay-for-performance body of research examines the 

relationship between executive compensation and firm performance to empirically test the 

effectiveness of the executive compensation contract in achieving this objective.  This study 

extends the pay-for-performance literature by examining the incremental effect of a future 

performance signal on bonus compensation in the presence of a threshold signal. The future 

performance signal is based on accounting measures because, while the exact computation of the 

bonus amount is proprietary to the firm, approximately ninety percent report that bonus 

determination includes some measure(s) of accounting performance (Balsam 2007).  I examine 

bonus compensation because it is a significant, performance-based component of total 

compensation for which the ex post settling up problem29 is especially acute (Balsam 2007).   

 While Matsunaga and Park (2001) suggest CEOs of firms that meet or beat (miss) an 

earnings threshold receive a bonus premium (discount), Bhojraj et al. (2009) suggest this 

compensation pattern may not always be consistent with the desired pay-for-performance 

relation.  While most firms that meet or beat the analysts’ forecast outperform firms that miss the 

threshold, Bhojraj et al. (2009) identify a subsample of firms with conflicting analysts’ forecast 

                                                
29 The ex post settling up problem refers to the difficulty shareholders incur recouping compensation paid to 
managers for actions that appear to be value-enhancing in the current period but fail to materialize as such in future 
periods. Extant research suggests bonus overpayment imposes ex post settling up costs on stockholders (Watts 
2003).  While the ultimate value of stock-based compensation is also performance-based, the vesting/ required 
holding period mitigates ex post settling up costs. 
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threshold/earnings discretion signals of future performance for which this relation does not hold.  

Specifically, they find firms that simultaneously beat the analysts’ forecast and exhibit a high 

degree of earnings discretion underperform relative to firms that miss the analysts’ forecast with 

a low degree of earnings discretion.  This result suggests a future performance signal has 

incremental value, relative to the earnings threshold signal, as an indicator of future performance.  

I extend Matsunaga and Park (2001) by examining the incremental effect of a future performance 

signal on contemporaneous CEO bonus compensation to determine if this element of the total 

compensation contract is used to consistently implement pay-for-performance to mitigate agency 

costs. 

 I independently analyze two earnings thresholds – analysts’ forecast and prior year 

earnings – using four specifications of the future performance signal - earnings discretion, 

persistence, F-score, and subsequent period ROA – for each analysis. My hypotheses generally 

predict the incremental effect of a positive (negative) future performance signal will be 

positively (negatively) related to CEO bonus compensation.  I begin with an analysis 

incorporating the analysts’ forecast threshold because Matsunaga and Park (2001) suggest 

meeting or beating (missing) analysts’ forecast yields a bonus compensation premium (discount).  

However, Bhojraj et al. (2009) more recently suggest the analysts’ forecast threshold is not a 

consistent predictor of future performance. Generally, the statistical results do not support my 

hypotheses 30.   

 I continue this study by identifying a second earnings threshold/future performance signal 

combination that suggests the future performance signal has incremental value in assessing CEO 

performance.  Matsunaga and Park (2001) suggest CEOs of firms that meet or beat (miss) the 

                                                
30 While the F-score measure yields results consistent with my hypothesis, Tables 5 and 10 suggest this measure 
may not be a signal of future performance.  See footnote 20. 
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prior year earnings threshold also receive a bonus compensation premium (discount).  I find 

firms that miss this threshold with a positive signal of future performance also outperform firms 

that meet or beat this threshold with a negative signal of future performance31.  While this result 

also suggests the future performance signal has incremental value in assessing CEO 

performance, regression models incorporating the prior year earnings threshold yield results 

generally consistent with those derived using the analysts’ forecast threshold models32.   

 The general lack of statistical support for my hypothesized predictions is consistent with 

the future performance signal having no incremental effect on CEO bonus compensation.  This 

result suggests a CEO receives a bonus compensation premium (discount) based solely on 

whether his/her firm meets or beats (misses) an earnings threshold without regard for actions 

taken that affect future performance.  Among firms that meet or beat (miss) an earnings 

threshold,  a CEO who takes action(s) detrimental to long-term firm value will receive bonus 

compensation equal to his/her peer who takes action(s) beneficial to long-term firm value.  

Furthermore, CEOs of firms that meet or beat (miss) an earnings threshold who take actions 

detrimental (beneficial) to long-term firm value will receive a bonus premium (discount) despite 

prior research that suggests the miss firm will outperform the meet or beat firm in future periods 

(Bhojraj et al. 2009).  This compensation pattern ignores the incremental value of a future 

performance signal and is indicative of a breakdown in the desired pay-for-performance relation 

between CEO bonus compensation and firm performance that mitigates agency costs. 

Alternatively, this result could suggest that other costs associated with missing an earnings 

threshold exceed the cost of a decline in future performance so that ignoring the future 

performance signal in the determination of bonus compensation is justified.   

                                                
31 This result is consistent for all future performance proxies with the exception of F-score. The results of this 
analysis are presented in Table 10. 
32 See footnote 28. 
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 One potential limitation of this study is that the results may not extend to the whole 

population.  Cadman, Klasa, and Matsunaga (2010) suggest ExecuComp firms systematically 

differ from non-ExecuComp firms in a number of different attributes33.  However, they do find 

that ExecuComp firms rely more heavily on earnings in the determination of CEO cash 

compensation, which suggests the pay-for-performance constraint identified in this study will 

extend to non-ExecuComp firms.  Another potential limitation is the size of bonus compensation 

relative to total compensation.  While bonus compensation typically accounts for only twenty 

percent of total compensation, approximately eighty percent of firms pay bonus compensation to 

their CEOs34 (Balsam 2007), suggesting the majority of firms view bonuses as an important 

element of the executive compensation contract.    

 

                                                
33 They find ExecuComp firms tend to be larger, more complex, have a greater analyst following, have greater stock 
liquidity levels, and higher total (but less concentrated) institutional ownership than non-ExecuComp firms. 
34 A number of firms have bonus plans but fail to make payouts in any given year because performance is below the 
established thresholds, so the actual percentage of firms with bonus plans exceeds 80%. 
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Table 1: Descriptive Statistics 
   
     Level                   Change 

Variable Mean Median 
Standard 
Deviation Mean Median 

Standard 
Deviation 

BONUS 536.858 270.0000 1178.77 -8.4453 0.0000 892.458 
MBFORECAST 0.6362 1.0000 0.4811 -0.0028 0.0000 0.6289 
PSIGNAL_ED 0.0481 0.0000 0.2140 -0.0021 0.0000 0.2860 
NSIGNAL_ED 0.0306 0.0000 0.1723 -0.0015 0.0000 0.2191 
PSIGNAL_PERSIST 0.1210 0.0000 0.3262 -0.0001 0.0000 0.3674 
NSIGNAL_PERSIST 0.0864 0.0000 0.2810 0.0018 0.0000 0.3103 
PSIGNAL_FSCORE 0.2195 0.0000 0.4139 -0.0026 0.0000 0.5605 
NSIGNAL_FSCORE 0.0232 0.0000 0.1504 0.0026 0.0000 0.1976 
PSIGNAL_SROA 0.3830 0.0000 0.4861 -0.0089 0.0000 0.4404 
NSIGNAL_SROA 0.0672 0.0000 0.2503 0.0098 0.0000 0.2774 
ROA   0.0595 0.0631 0.0974 -0.0036 0.0013 0.0890 
CFO   0.1181 0.1135 0.0972 -0.0026 -0.0012 0.0875 
SALES 2845.79 1203.55 4189.17 206.19 73.47 459.44 
RETURN  0.0713 0.0329 0.4872 -0.0061 -0.0135 0.7600 
INVOPP 3.0462 2.4333 2.6318 0.0032 0.0117 0.8140 
 
Variable Definitions: 
BONUS  = annual bonus compensation in thousands; 
MBFORECAST = 1 if firm meets or beats the analysts’ forecast, 0 otherwise;  
PSIGNAL_ED = 1 if earnings discretion is in the 10th percentile, 0 otherwise;  
NSIGNAL_ED = 1 if earnings discretion is in the 90th percentile, 0 otherwise;  
PSIGNAL_Persist = 1 if abnormal earnings persistence is in the 90th percentile, 0 otherwise;  
NSIGNAL_Persist = 1 if abnormal earnings persistence is in the 10th percentile, 0 otherwise;  
PSIGNAL_Fscore = 1 if the firm has an Fscore of 3, 0 otherwise;  
NSIGNAL_FScore = 1 if the firm has an Fscore of 0 or 1; 0 otherwise;  
PSIGNAL_SROA = 1 if  ROA in period t+1 is in the 90th percentile, 0 otherwise;  
NSIGNAL_SROA = 1 if ROA in period t+1 is in the 10th percentile, 0 otherwise;  
ROA = income before extraordinary items divided by lagged total assets;  
CFO = operating cash flows divided by lagged total assets;  
SALES = net sales;  
RETURN = the percentage change in stock price from period t-1 to period t;  
INVOPP = the change in market-to-book ratio from period t-1 to period t where each market-to-book ratio is an 
average of the preceding five years.   
All change variables are the first-difference of the level variables. 
 
A total of 10707 firm-year observations are used to calculate the descriptive statistics of the variables. 
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Table 2:  Correlations  
Pearson Correlations Between the Level Variables 

      
 

BONUS 
MB 

FORECAST 
PSIGNAL

_ED 
NSIGNAL

_ED 
PSIGNAL
_PERSIST 

MBFORECAST 0.078***       
PSIGNAL_ED -0.025***  -0.040***     
NSIGNAL_ED 0.002  -0.010 -0.040***     
PSIGNAL_PERSIST -0.029*** -0.016* -0.030*** 0.010   
NSIGNAL_PERSIST 0.022** -0.008 0.012 0.011 -0.114*** 
PSIGNAL_FSCORE 0.062*** 0.101*** -0.027*** -0.007 0.004 
NSIGNAL_FSCORE -0.042*** -0.068*** 0.05*** 0.048*** -0.008 
PSIGNAL_SROA 0.0717*** 0.155*** -0.019** -0.0052 0.046*** 
NSIGNAL_SROA -0.0406*** -0.129*** 0.077*** 0.028*** 0.008 
ROA 0.110*** 0.172*** -0.230*** 0.066*** 0.029*** 
CFO 0.0790*** 0.139*** 0.076*** -0.138*** 0.024** 
SALES 0.2597*** 0.067*** -0.035***  -0.030*** -0.004 
RETURN 0.0541*** 0.108*** -0.032*** 0.023*** -0.010 
INVOPP 0.0668*** 0.071*** -0.009 -0.002 0.040*** 
      

Table 2, Continued     

 
NSIGNAL_
PERSIST 

PSIGNAL_
FSCORE 

NSIGNAL
_FSCORE 

PSIGNAL
_SROA 

NSIGNAL
_SROA 

MBFORECAST      

PSIGNAL_ED      

NSIGNAL_ED      

PSIGNAL_PERSIST      

NSIGNAL_PERSIST      

PSIGNAL_FSCORE -0.009      

NSIGNAL_FSCORE 0.006 -0.082***     
PSIGNAL_SROA -0.022** 0.111*** -0.100***    
NSIGNAL_SROA 0.022** -0.054*** 0.155*** -0.211***   
ROA -0.027*** -0.165*** -0.281*** 0.413*** -0.253*** 
CFO -0.012 0.170*** -0.283*** 0.401*** -0.215*** 
SALES 0.0200**   -0.016  -0.056***  0.031***  0.017*   
RETURN -0.012 0.152*** -0.106*** 0.105*** -0.112*** 
INVOPP -0.02** -0.003 -0.016* 0.273*** 0.095*** 
 
 
 
 
 
 
Table 2 continued on next page. 
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     Notes: 
      ***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test.   
      Variables are defined in Table 1. 
 
 
 
 
 
 
 
 

Table 2, Continued 

 ROA CFO SALES RETURN  
MBFORECAST      

PSIGNAL_ED      

NSIGNAL_ED      

PSIGNAL_PERSIST      

NSIGNAL_PERSIST      

PSIGNAL_FSCORE      

NSIGNAL_FSCORE      
PSIGNAL_SROA      
NSIGNAL_SROA      
ROA      
CFO      
SALES 0.632***     
RETURN 0.05*** 0.101*** -0.03***   
INVOPP 0.156*** 0.250*** 0.0117*** -0.046***  
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Table 3: Correlations  
Pearson Correlations Between the Change Variables 

      
 

ΔBONUS 
ΔMB 

FORECAST 
ΔPSIGNAL

_ED 
ΔNSIGNAL

_ED 
ΔPSIGNAL
_PERSIST 

ΔMBFORECAST 0.037***      
ΔPSIGNAL_ED -0.004 -0.006     
ΔNSIGNAL_ED 0.026*** -0.001 -0.058***    
ΔPSIGNAL_PERSIST -0.003 0.002 -0.030*** 0.006   
ΔNSIGNAL_PERSIST -0.023** -0.009 -0.009 -0.003 -0.029*** 
ΔPSIGNAL_FSCORE 0.095*** 0.076*** -0.020** -0.002 0.016* 
ΔNSIGNAL_FSCORE -0.038*** -0.019* 0.022** 0.037*** -0.028*** 
ΔPSIGNAL_SROA 0.007 0.040*** 0.034*** -0.041*** -0.004 
ΔNSIGNAL_SROA 0.003 -0.041*** -0.114*** 0.011 0.012 
ΔROA 0.107*** 0.068*** -0.277*** 0.145*** 0.022** 
ΔCFO 0.065*** 0.046*** 0.205*** -0.186*** -0.179* 
ΔSALES 0.032*** 0.046*** -0.003  0.011  -0.005  
ΔRETURN 0.050*** -0.005 -0.008 0.010 0.021** 
ΔINVOPP -0.012 0.062*** -0.026*** 0.025*** 0.011 
      

Table 3, Continued     

 
ΔNSIGNAL
_PERSIST 

ΔPSIGNAL 
_FSCORE 

ΔNSIGNAL
_FSCORE 

ΔPSIGNAL
_SROA 

ΔNSIGNAL
_SROA 

ΔMBFORECAST      

ΔPSIGNAL_ED      

ΔNSIGNAL_ED       

ΔPSIGNAL_PERSIST       
ΔNSIGNAL_PERSIST       
ΔPSIGNAL_FSCORE 0.006     
ΔNSIGNAL_FSCORE -0.005 -0.082***     
ΔPSIGNAL_SROA 0.005 0.033*** -0.009   
ΔNSIGNAL_SROA 0.005 0.009 0.006 -0.080***  
ΔROA 0.010 0.197*** -0.190*** -0.082*** 0.147*** 
ΔCFO 0.009 0.172*** -0.216*** 0.016* -0.008 
ΔSALES -0.003 0.046*** -0.015 -0.024** 0.016 
ΔRETURN -0.024*** 0.101*** -0.075*** 0.056*** -0.040*** 
ΔINVOPP -0.004 -0.025*** 0.013 -0.038*** 0.004 
 
 
 
 
 
 
 
Table 3 continued on next page. 
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Notes: 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test.   
Variables are defined in Table 1. 
 
 
 
 

Table 3, Continued 

 ΔROA ΔCFO ΔSALES ΔRETURN  
ΔMBFORECAST      

ΔPSIGNAL_ED      

ΔNSIGNAL_ED      

ΔPSIGNAL_PERSIST      

ΔNSIGNAL_PERSIST      

ΔPSIGNAL_FSCORE      

ΔNSIGNAL_FSCORE      
ΔPSIGNAL_SROA      
ΔNSIGNAL_SROA      
ΔROA      
ΔCFO 0.322***      
ΔSALES 0.092*** 0.056***     
ΔRETURN 0.122*** 0.097***   -0.025**    
ΔINVOPP -0.005 -0.030*** 0.030*** -0120***  
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Table 4: Differences in Means 
Test of differences in mean values of future performance conditioned on a future performance 
signal. 
         
 

N ROAt ROAt+1 ROAt+2 ROAt+3 
ROAt+1 – 

ROAt 

ROAt+2  –
ROAt 

ROAt+3 – 
ROAt 

Panel A: Earnings discretion (ED) future performance signal 
PSIGNAL 435 -0.0258 0.0404 0.0306 0.0353 0.0663 0.0565 0.0611 
NSIGNAL 288 0.0948 0.0545 0.0350 0.0270 -0.0403 -0.0598 -0.0678 
Difference  -0.1206*** -0.0140 -0.0044 0.0083 0.1066*** 0.1162*** 0.1289*** 
         
Panel B: Persistence (Persist) future performance signal 
PSIGNAL 1171 0.0698 0.0686 0.0669 0.0655 -0.0012 -0.0029 -0.0043 
NSIGNAL 814 0.0547 0.0513 0.0469 0.0415 -0.0034 -0.0078 -0.0132 
Difference  0.0151*** 0.0173*** 0.0200*** 0.0240*** 0.0022 0.0049 0.0089 
         
Panel C: F-Score (Fscore) future performance signal 
PSIGNAL 2111 0.0916 0.0851 0.0722 0.0634 -0.0065 -0.0194 -0.0282 
NSIGNAL 193 -0.1099 -0.0877 -0.0599 -0.0310 0.0222 0.0500 0.0789 
Difference  0.2015*** 0.1728*** 0.1322*** 0.0944*** -0.0287** -0.0694*** -0.1071*** 
         
Panel D: SROA(SROA) future performance signal 
PSIGNAL 3723 0.1119 0.1293 0.1044 0.0913 0.0174 -0.0075 -0.0206 
NSIGNAL 563 -0.0215 -0.1328 -0.0362 -0.0181 -0.1113 -0.0147 0.0033 
Difference  0.1334*** 0.2621*** 0.1406*** 0.1095*** 0.1288*** 0.0072 -0.0239*** 
         
Variable Definitions:  
EARNINGS DISCRETION:  
PSIGNAL = 1 if earnings discretion is in the 10th percentile, 0 otherwise; 
NSIGNAL = 1 if earnings discretion is in the 90th percentile, 0 otherwise;  
PERSISTENCE:  
PSIGNAL = 1 if abnormal earnings persistence is in the 90th percentile, 0 otherwise;  
NSIGNAL = 1 if abnormal earnings persistence is in the 10th percentile, 0 otherwise;  
F-SCORE:  
PSIGNAL = 1 if the firm has an Fscore of 3, 0 otherwise;  
NSIGNAL = 1 if the firm has an Fscore of 0 or 1; 0 otherwise;  
SROA:  
PSIGNAL = 1 if  ROA in period t+1 is in the 90th percentile, 0 otherwise;  
NSIGNAL = 1 if ROA in period t+1 is in the 10th percentile, 0 otherwise. 
 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Table 5: Differences in Means 
Test of differences in mean values of future performance conditioned on conflicting forecast and future 
performance signals. 
         
 

N ROAt ROAt+1 ROAt+2 ROAt+3 
ROAt+1 – 

ROAt 

ROAt+2  –
ROAt 

ROAt+3 – 
ROAt 

Panel A: Earnings discretion (ED) future performance signal 
MISSFORECAST 
/PSIGNAL 191 -0.0787 -0.0024 0.0029 0.0127 0.0763 0.0816 0.0914 

MBFORECAST 
/NSIGNAL 182 0.1137 0.0743 0.0399 0.0282 -0.0394 -0.0738 -0.0855 

DIFFERENCE  -0.1924*** -0.0767*** -0.0371** -0.0155 0.1157*** 0.1553*** 0.1770*** 
         
Panel B: Persistence (persist) future performance signal 
MISSFORECAST 
/PSIGNAL 447 0.0386 0.0338 0.0427 0.0444 -0.0048 0.0042 0.0059 

MBFORECAST 
/NSIGNAL 521 0.0645 0.0617 0.0509 0.0437 -0.0027 -0.0136 -0.0207 

DIFFERENCE  0.0259*** -0.0280*** -0.0082 0.0007 -0.0021 0.0178** 0.0266*** 
         
Panel C: F-Score (fscore) future performance signal 
MISSFORECAST 
/PSIGNAL 573 0.0734 0.0630 0.0576 0.0493 -0.0104 -0.0158 -0.0241 

MBFORECAST 
/NSIGNAL 85 -0.1160 -0.0707 -0.0483 -0.0530 0.0453 0.0678 0.0631 

DIFFERENCE  0.1895*** 0.1338*** 0.1059*** 0.1023*** -0.0557** -0.0835*** -0.0872*** 
         
Panel D: SROA(SROA) future performance signal 
MISSFORECAST 
/PSIGNAL 982 0.1036 0.1246 0.1005 0.0881 0.0211 -0.0031 -0.0154 

MBFORECAST 
/NSIGNAL 230 0.0042 -0.1250 -0.0148 -0.0164 -0.1291 -0.0190 -0.0205 

DIFFERENCE  0.0994*** 0.2496*** 0.1153*** 0.1045*** 0.1502*** 0.0159 0.0051 
 
Variable Definitions: 
MBFFORECAST  = 1 if firm meets or beats the analysts’ forecast, 0 otherwise;  
MISSFORECAST = 1 if firm misses the analysts’ forecast, 0 otherwise;  
PSIGNAL and NSIGNAL variables are defined in Table 4. 
         
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Table 6: OLS Regressions 
OLS regression of bonus compensation on an analysts’ forecast signal, future performance 
signal, and economic determinants. 
 
BONUSit = β0 + β1MBFORECASTit + β2PSIGNALit + β3NSIGNALit  
+ β4(MBFORECAST*PSIGNAL)it + β5(MBFORECAST*NSIGNAL)it  
+ β6ROAit + β7CFOit + β8SALESit + β9RETURNit + β10INVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (7) 
 
  Signal Variable Proxies 
 EARNINGS 

DISCRETION 
(ED) 

Coefficient 
(t-statistic) 

PERSISTENCE 
(Persist) 

Coefficient 
(t-statistic) 

F-SCORE 
(FSCORE) 
Coefficient 
(t-statistic) 

ROAt+1 
(SROA) 

Coefficient 
(t-statistic) 

MBFORECAST 
 

66.3207*** 
(3.16) 

74.6070*** 
(3.29) 

62.1415*** 
(2.73) 

54.0623** 
(2.05) 

PSIGNAL 78.0568 
(1.08) 

-16.5333 
(-0.35) 

132.1880*** 
(3.17) 

40.7471 
(1.05) 

NSIGNAL 55.3481 
(0.60) 

60.0380 
(1.08) 

10.9646 
(0.12) 

-15.3571 
(-0.28) 

MBFORECAST*PSIGNAL 18.0887 
(0.20) 

-11.3931 
(-0.19) 

-4.3507 
(-0.09) 

32.2323 
(0.75) 

MBFORECAST*NSIGNAL 38.0806 
(0.34) 

-50.6018 
(-0.75) 

-36.3458 
(-0.28) 

-1.6615 
(-0.02) 

ROA 1243.1188*** 
(7.43) 

1179.0158*** 
(7.85) 

1109.4220*** 
(7.34) 

1146.1544*** 
(7.60) 

CFO 308.2533*** 
(1.82) 

350.5068*** 
(2.26) 

262.3981*** 
(1.66) 

304.7043* 
(1.95) 

SALES 0.0661***  
(10.35) 

0.0659*** 
(10.33) 

0.0664*** 
(10.42) 

0.0663***  
(10.40) 

RETURN 79.369*** 
(3.98) 

80.2287*** 
(4.03) 

68.2666*** 
(3.41) 

74.7579*** 
(3.73) 

INVOPP -7.7416 
(-1.21) 

-7.3172 
(-1.14) 

-6.4342 
(-1.00) 

-8.0280 
(-1.25) 

     
MB/PSIGNAL – MB/NSIGNAL 
[H1A: (β2 + β4)  –  (β3 + β5)] 
 

2.7168** 
(2.57) 

-37.3626 
(1.17) 

153.2185*** 
(6.27) 

89.998*** 
(3.99) 

MISS/PSIGNAL – MISS/NSIGNAL 
[H1B: β2 - β3]  
 

22.7087** 
(2.10) 

-76.5713* 
(1.82) 

121.2234 
(0.37) 

56.1042 
(0.59) 

MISS/PSIGNAL – MB/NSIGNAL -81.6926** -100.5765 95.4277 3.7034 
[H2:   β2 –  (β1 + β3 + β5)] (1.97) (0.30) (0.98) (0.78) 
     
Adj R2 .44 .44 .45 .44 
Variables are defined in Table 1.  
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Table 7: OLS Regressions 
OLS regression of year-to-year change bonus compensation on year-to-year change in analysts’ 
forecast threshold signal, future performance signal, and economic determinants. 

 
ΔBONUSit = β0 + β1ΔMBFORECASTit + β2ΔPSIGNALit + β3ΔNSIGNALit  
+ β4Δ(MBFORECAST*PSIGNAL)it + β5Δ(MBFORECAST*NSIGNAL)it  
+ β6ΔROAit + β7ΔCFOit + β8ΔSALESit + β9ΔRETURNit + β10ΔINVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (8) 
 
  Signal Variable Proxies 
 EARNINGS 

DISCRETION 
(ED) 

Coefficient 
(t-statistic) 

PERSISTENCE 
(Persist) 

Coefficient 
(t-statistic) 

F-SCORE 
(FSCORE) 
Coefficient 
(t-statistic) 

ROAt+1 
(SROA) 

Coefficient 
(t-statistic) 

ΔMBFORECAST 
 

29.5548** 
(2.03) 

21.8130 
(1.40) 

32.8943** 
(2.10) 

20.1573 
(1.12) 

ΔPSIGNAL 18.4680 
(0.38) 

-23.0414 
(-0.67) 

116.6816*** 
(4.12) 

5.5936 
(0.20) 

ΔNSIGNAL 88.7554 
(1.40) 

-113.3248*** 
(-2.81) 

-48.3068 
(-0.81) 

-6.9956 
(-0.17) 

Δ(MBFORECAST*PSIGNAL) 26.2085 
(0.44) 

18.2368 
(0.45) 

-33.1268 
(-1.00) 

32.2904 
(1.10) 

Δ(MBFORECAST*NSIGNAL) 8.5547 
(0.11) 

74.3471 
(1.61) 

3.6341 
(0.04) 

-16.5131 
(-0.30) 

ΔROA 840.2280*** 
(6.90) 

858.5743*** 
(7.75) 

742.9280*** 
(6.60) 

876.4665*** 
(7.75) 

ΔCFO 371.5541*** 
(3.11) 

348.3435*** 
(3.19) 

254.4039** 
(2.29) 

336.9440*** 
(3.08) 

ΔSALES 0.1027*** 
(3.96) 

0.1034*** 
(3.99) 

0.0980***  
(3.78) 

0.1055*** 
(4.06) 

ΔRETURN 47.3647*** 
(3.81) 

47.1536*** 
(3.79) 

41.4606*** 
(3.32) 

46.3062*** 
(3.71) 

ΔINVOPP -9.2510 
(-0.75) 

-8.7705*** 
(-0.71) 

-8.0004 
(-0.65) 

-8.120 
(-0.66) 

     
MB/PSIGNAL – MB/NSIGNAL 
[H1A: (β2 +  β4)  –  (β3 +  β5)] 
 

-52.6336* 
(1.73) 

34.1731 
(0.57) 

128.2275*** 
(5.49) 

61.3927** 
(2.37) 

MISS/PSIGNAL – MISS/NSIGNAL  
[H1B: β2 -  β3]  
 

-70.2874** 
(2.44) 

90.2834 
(0.05) 

164.9884 
(0.17) 

12.5892 
(0.10) 

MISS/PSIGNAL – MB/NSIGNAL -108.3969** -5.8767 128.4600 8.9450 
[H2:   β2 –  (β1 +  β3 +  β5)] (2.19) (0.97) (0.56) (0.28) 
     
Adj R2 .02 .02 .02 .02 
Variables are defined as the first-difference of the levels variables defined in Table 1.  
 ***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Table 8: OLS Regressions 
OLS regressions of change in bonus compensation on analysts’ forecast threshold signal, future 
performance signal, and economic determinants. 
 
BONUSit = αβ0 + α1MBFORECAST02it + α2PSIGNALit + α3NSIGNALit  
+ α4(MBFORECAST02*PSIGNAL)it + α5(MBFORECAST02*NSIGNAL)it  
+ α6ROAit + α7CFOit + α8SALESit + α9RETURNit + α10INVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (9) 
 
 Signal Variable Measures 
 EARNINGS 

DISCRETION 
(ED) 

Coefficient 
(t-statistic) 

PERSISTENCE 
(Persist) 

Coefficient 
(t-statistic) 

F-SCORE 
(FSCORE) 
Coefficient 
(t-statistic) 

ROAt+1 
(SROA) 

Coefficient 
(t-statistic) 

MBFORECAST02 17.4955 
(0.78) 

17.6591 
(0.73) 

25.1212 
(1.03) 

-4.6700 
(-0.16) 

PSIGNAL 91.5876 
(1.63) 

-26.2735 
(-0.74) 

148.1373*** 
(5.39) 

55.4856** 
(1.96) 

NSIGNAL 113.0273 
(1.62) 

40.1820 
(0.97) 

17.1462 
(0.23) 

-24.8862 
(-0.53) 

MBFORECAST02*PSIGNAL -6.2418 
(-0.06) 

3.5644 
(0.06) 

-46.7701 
(-0.95) 

41.4636 
(0.96) 

MBFORECAST02*NSIGNAL -123.0184 
(-0.99) 

-43.5496 
(-0.59) 

-120.9318 
(-0.72) 

15.5960 
(0.16) 

ROA 1287.0790*** 
(7.71) 

1215.5066*** 
(8.10) 

1137.0176*** 
(7.53) 

1178.5286*** 
(7.82) 

CFO 323.6030* 
(1.90) 

366.0497** 
(2.36) 

271.1013* 
(1.72) 

315.1860** 
(2.02) 

SALES 0.0663*** 
 (10.38) 

0.0662***  
(10.36) 

0.0665***  
(10.43) 

0.0666*** 
(10.42) 

RETURN 84.6222*** 
(4.26) 

85.2094*** 
(4.28) 

72.1173*** 
(3.61) 

79.2568*** 
(3.96) 

INVOPP -8.2734 
(-1.29) 

-7.9388 
(-1.24) 

-6.7210 
(-1.05) 

-8.7486 
(-1.36) 

     
MB/PSIGNAL – MB/NSIGNAL 
[H1A: (α2 + α4)  –  (α3 + α5)] 
 

95.3369 
(1.11) 

-26.4703 
(0.10) 

205.1528*** 
(3.19) 

106.2394*** 
(2.62) 

MISS/PSIGNAL – MISS/NSIGNAL  
[H1B: α2 - α3]   
 

-21.4397 
(0.00) 

-66.4555 
(0.22) 

130.9911 
(0.51) 

80.3718 
(0.14) 

MISS/PSIGNAL – MB/NSIGNAL     
[H2:  α2 –  (α1 + α3 + α5)] 

84.0832 
(0.52) 
 

-40.565 
(0.30) 

226.8017 
(0.00) 

69.4458 
(0.84) 

Adj R2 .44 .44 .44 .44 
Variable Definitions: 
MBFORECAST02  = 1 if firm meets or beats the analysts’ forecast by two cents or less, 0 otherwise.  
All remaining variables are defined in Table 1.  
 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Table 9: OLS Regressions 
OLS regressions of year-to-year change bonus compensation on year-to-year change in analysts’ 
forecast threshold signal, future performance signal, and economic determinants. 
 
ΔBONUSit = β0 + β1ΔMBFORECAST02it + β2ΔPSIGNALit + β3ΔNSIGNALit  
+ β4Δ(MBFORECAST02*PSIGNAL)it + β5Δ(MBFORECAST02*NSIGNAL)it  
+ β6ΔROAit + β7ΔCFOit + β8ΔSALESit + β9ΔRETURNit + β10ΔINVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (10) 
 
  Signal Variable Measures 
 EARNINGS 

DISCRETION 
(ED) 

Coefficient 
(t-statistic) 

PERSISTENCE 
(Persist) 

Coefficient 
(t-statistic) 

F-SCORE 
(FSCORE) 
Coefficient 
(t-statistic) 

ROAt+1 
(SROA) 

Coefficient 
(t-statistic) 

ΔMBFORECAST02 0.0730 
(0.00) 

-13.0265 
(-0.78) 

5.2932 
(0.31) 

-17.3019 
(-0.85) 

ΔPSIGNAL 37.6447 
(0.99) 

-21.4684 
(-0.79) 

110.7994*** 
(5.84) 

20.0160 
(0.90) 

ΔNSIGNAL 133.0742** 
(2.80) 

-79.3866** 
(-2.51) 

-40.6483 
(-0.80) 

-11.6972 
(-0.33) 

Δ(MBFORECAST02*PSIGNAL) -16.9973 
(-0.24) 

32.0918 
(0.75) 

-52.1373 
(-1.57) 

31.0922 
(1.04) 

Δ(MBFORECAST02*NSIGNAL) -148.2103** 
(-1.79) 

41.6634 
(0.82) 

-32.6000 
(-0.29) 

-25.1093 
(-0.35) 

ΔROA 856.4842*** 
(7.03) 

868.4630*** 
(7.84) 

750.6850*** 
(6.67) 

895.0229*** 
(7.91) 

ΔCFO 377.6730*** 
(3.16) 

350.6023*** 
(3.21) 

252.7296** 
(2.27) 

339.6488*** 
(3.10) 

ΔSALES 0.1025***  
(3.95) 

0.1028***  
(3.96) 

0.0976***  
(3.77) 

0.1046*** 
 (4.03) 

ΔRETURN 48.8380*** 
(3.93) 

48.7725*** 
(3.92) 

42.5017*** 
(3.41) 

47.8160*** 
(3.83) 

ΔIUVOPP -9.0179 
(-0.73) 

-8.6146 
(-0.70) 

-7.7994 
(-0.63) 

-8.1046 
(-0.66) 

     
MB/PSIGNAL – MB/NSIGNAL 
[H1A: (α2 + α4)  –  (α3 + α5)] 
 

35.7835 
(0.33) 

48.3466 
(0.00) 

131.9104** 
(2.33) 

87.9147 
(1.27) 

MISS/PSIGNAL – MISS/NSIGNAL          
[H1B: α2 - α3]   
 

-95.4295 
(0.10) 

57.9182 
(1.10) 

151.4477 
(0.66) 

31.7132 
(0.82) 

MISS/PSIGNAL – MB/NSIGNAL             
[H2:  α2 –  (α1 + α3 + α5)] 

52.7078 
(0.00) 
 

29.2813 
(0.44) 

178.7545 
(0.14) 

74.1244 
(0.20) 

Adj R2 .02 .02 .02 .02 
Variable Definitions: 
ΔMBFORECAST02 = the first difference of  MBFORECAST02. 
All other variables are defined as the first difference of the variables in Table 1. 
 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Table 10: Differences of Means 
Test of differences in mean values of future performance conditioned on conflicting prior year 
earnings threshold and future performance signal. 
 
 

N ROAt ROAt+1 ROAt+2 ROAt+3 
ROAt+1 – 

ROAt 

ROAt+2  –
ROAt 

ROAt+3 – 
ROAt 

Panel A: Earnings discretion (ED) future performance signal 
MISSEPS 
/PSIGNAL 270 -0.0864 0.0157 0.0104 0.0206 0.1022 0.0968 0.1071 

MBEPS 
/NSIGNAL 192 0.1073 0.0611 0.0394 0.0307 -0.0462 -0.0679 -0.0766 

DIFFERENCE  -0.1937*** -0.0454*** -0.0290** -0.0101 0.1483*** 0.1647*** 0.1836*** 
         
Panel B: Persistence (persist) future performance signal 
MISSEPS 
/PSIGNAL 426 0.0480 0.0592 0.0596 0.0583 0.0112 0.0116 0.0103 

MBEPS 
/NSIGNAL 479 0.0789 0.0679 0.0575 0.0479 -0.0111 -0.0214 -0.0310 

DIFFERENCE  -0.0310*** -0.0087 0.0021 0.0104 0.0223** 0.0330*** 0.0414*** 
         
Panel C: F-Score (fscore) future performance signal 
MISSEPS 
/PSIGNAL 436 0.0870 0.0975 0.0865 0.0721 0.0105 -0.0006 -0.0149 

MBEPS 
/NSIGNAL 31 -0.0476 -0.0361 -0.0248 -0.0614 0.0115 0.0228 -0.0138 

DIFFERENCE  0.1347*** 0.1336*** 0.1113*** 0.1335*** -0.0010 -0.0234 -0.0011 
         
Panel D: SROA(SROA) future performance signal 
MISSEPS 
/PSSIGNAL 1266 0.0936 0.1249 0.1004 0.0844 0.0312 0.0071 -0.0092 

MBEPS 
/NSSIGNAL 241 0.0095 -0.1263 -0.0163 -0.0150 -0.1358 -0.0258 -0.0245 

DIFFERENCE  0.0841*** 0.2512*** 0.1171*** 0.0994*** 0.1671*** 0.0329*** 0.0153 
         
Variable Definitions: 
MBEPS  = 1 if firm meets or beats prior year earnings per share (EPS), 0 otherwise;  
MISSEPS = 1 if firm misses prior year EPS, 0 otherwise.  
PSIGNAL and NSIGNAL variables are defined in Table 4. 
 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Table 11: OLS Regressions 
OLS regression of bonus compensation on prior year earnings threshold signal, future performance 
signal, and economic determinants. 
 
BONUSit = β0 + β1MBEPSit + β2PSIGNALit + β3NSIGNALit  
+ β4(MBEPS*PSIGNAL)it + β5(MBEPS*NSIGNAL)it  
+ β6ROAit + β7CFOit + β8SALESit + β9RETURNit + β10INVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (11) 
 
 Signal Variable Measures 
 EARNINGS 

DISCRETION 
(ED) 

Coefficient 
(t-statistic) 

PERSISTENCE 
(Persist) 

Coefficient 
(t-statistic) 

F-SCORE 
(FSCORE) 
Coefficient 
(t-statistic) 

ROAt+1 
(SROA) 

Coefficient 
(t-statistic) 

MBEPS 
 

85.8211*** 
(4.06) 

86.0830*** 
(3.78) 

73.8403*** 
(3.23) 

86.1838*** 
(3.28) 

PSIGNAL 140.0370** 
(2.26) 

0.8544 
(0.02) 

184.9165*** 
(3.93) 

71.2115** 
(2.04) 

NSIGNAL 152.2494 
(1.56) 

26.8036 
(0.50) 

5.5616 
(0.08) 

15.4359 
(0.28) 

MBEPS*PSIGNAL -119.7222 
(-1.29) 

-51.2379 
(-0.87) 

-81.9765 
(-1.52) 

-7.8660 
(-0.20) 

MBEPS*NSIGNAL -112.8823 
(-0.98) 

-2.3635 
(-0.04) 

-8.1427 
(-0.05) 

-81.8316 
(-1.06) 

ROA 1184.8062*** 
(6.82) 

1068.7263*** 
(6.91) 

1025.7768*** 
(6.59) 

1043.1131*** 
(6.69) 

CFO 340.3044** 
(2.00) 

391.2619** 
(2.52) 

299.3749* 
(1.89) 

342.4827** 
(2.19) 

SALES 0.0661***  
(10.36) 

0.0660*** 
(10.35) 

0.0665*** 
 (10.43) 

0.0664***  
(10.41) 

RETURN 59.4925*** 
(2.84) 

59.5037*** 
(2.84) 

56.1522*** 
(2.67) 

53.5831** 
(2.54) 

INVOPP -8.3261 
(-1.30) 

-7.7595 
(-1.21) 

-6.4561 
(-1.01) 

-8.6240 
(-1.34) 

     
MB/PSIGNAL – MB/NSIGNAL 
[H1A: (𝛷2 + 𝛷4)  –  (𝛷3 + 𝛷5)] 
 

-19.0256 
(-1.39) 

-74.8236 
(0.92) 

105.5211*** 
(6.03) 

129.7412*** 
(4.57) 

MISS/PSIGNAL – MISS/NSIGNAL  
[H1B: 𝛷2 - 𝛷3]   
 

-12.1857* 
(-1.69) 

-25.9492** 
(-2.35) 

179.3549 
(0.46) 

55.7756 
(0.32) 

MISS/PSIGNAL – MB/NSIGNAL     
[H2:  𝛷2 –  (𝛷1 + 𝛷3 + 𝛷5)] 

14.8755 
(0.57) 
 

-109.6687 
(-0.42) 

113.6573 
(0.63) 

51.4234 
(0.00) 

Adj R2 .44 .44 .45 .44 
Variable Definitions: 
MBEPS = 1 if firm meets or beats prior year earnings per share (EPS), 0 otherwise.  
All remaining variables are defined in Table 1. 
 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Table 12: OLS Regressions 
OLS regressions of year-to-year change in bonus compensation on year-to-year change in prior year 
earnings threshold signal, future performance signal, and economic determinants. 
 
ΔBONUSit = β0 + β1ΔMBEPSit + β2ΔPSIGNALit + β3ΔNSIGNALit  
+ β4Δ(MBEPS*PSIGNAL)it + β5Δ(MBEPS*NSIGNAL)it  
+ β6ΔROAit + β7ΔCFOit + β8ΔSALESit + β9ΔRETURNit + β10ΔINVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (12) 
 
  Signal Variable Measures 
 EARNINGS 

DISCRETION 
(ED) 

Coefficient 
(t-statistic) 

PERSISTENCE 
(Persist) 

Coefficient 
(t-statistic) 

F-SCORE 
(FSCORE) 
Coefficient 
(t-statistic) 

ROAt+1 
(SROA) 

Coefficient 
(t-statistic) 

ΔMBEPS 
 

85.3025*** 
(6.00) 

84.6428*** 
(5.53) 

85.3835*** 
(5.58) 

96.7789*** 
(5.50) 

ΔPSIGNAL 95.0354** 
(2.29) 

7.8346 
(0.22) 

157.8372*** 
(5.05) 

54.6180** 
(2.15) 

ΔNSIGNAL 171.3443*** 
(2.65) 

-76.5650** 
(-1.98) 

-4.3994 
(-0.09) 

23.9871 
(0.58) 

Δ(MBEPS*PSIGNAL) -147.3447** 
(-2.46) 

-48.9577 
(-1.25) 

-98.3529*** 
(-2.77) 

-39.4095 
(-1.50) 

Δ(MBEPS*NSIGNAL) -122.2758 
(-1.63) 

8.2315 
(0.18) 

-197.1319** 
(-1.74) 

-73.4611 
(-1.39) 

ΔROA 671.0965*** 
(5.11) 

618.5201*** 
(5.19) 

556.9882*** 
(4.62) 

638.4307*** 
(5.23) 

ΔCFO 376.7804*** 
(3.16) 

357.1018*** 
(3.27) 

269.1200** 
(2.42) 

355.5627*** 
(3.26) 

ΔSALES 0.0979***  
(3.78) 

0.0981*** 
 (3.79) 

0.0947***  
(3.66) 

0.10109***  
(3.90) 

ΔRETURN 27.4984** 
(2.11) 

25.7423** 
(1.97) 

27.4165** 
(2.09) 

26.5022** 
(2.02) 

ΔINVOPP -11.8022 
(-0.96) 

-10.9556 
(-0.89) 

-8.8756 
(-0.72) 

-10.1066 
(-0.82) 

     
MB/PSIGNAL – MB/NSIGNAL 
[H1A: (𝛷2   𝛷4)  –  (𝛷3 + 𝛷5)] 
 

-101.3778 
(0.66) 

27.2104 
(1.53) 

261.0156*** 
(7.14) 

64.6825*** 
(4.48) 

MISS/PSIGNAL – MISS/NSIGNAL  
[H1B: 𝛷2 - 𝛷3]   
 

-76.3089*** 
(2.66) 

84.3996* 
(0.47) 

162.2366 
(1.10) 

30.6309 
(1.09) 

MISS/PSIGNAL – MB/NSIGNAL     
[H2:  𝛷2 –  (𝛷1 + 𝛷3 +  𝛷5)] 

-39.3356 
(0.00) 
 

-8.4747** 
(-2.43) 

273.985 
(1.32) 

7.3131 
(0.69) 

Adj R2 .02  .02 .02 .02 
ΔMBEPS = first difference of MBEPS defined in Table 11.  
All remaining variables are defined in Table 1. 
 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test.  
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Table 13: OLS Regressions 
OLS regressions of bonus compensation on prior year earnings threshold signal, future performance 
signal, and economic determinants. 
 
BONUSit = αβ0 + α1MBEPS02it + α2PSIGNALit + α3NSIGNALit  
+ α4(MBEPS02*PSIGNAL)it + α5(MBEPS02*NSIGNAL)it  
+ α6ROAit + α7CFOit + α8SALESit + α9RETURNit + α10INVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (13) 
 
 Signal Variable Measures 
 EARNINGS 

DISCRETION 
(ED) 

Coefficient 
(t-statistic) 

PERSISTENCE 
(Persist) 

Coefficient 
(t-statistic) 

F-SCORE 
(FSCORE) 
Coefficient 
(t-statistic) 

ROAt+1 
(SROA) 

Coefficient 
(t-statistic) 

MBEPS02 
 

-16.4719 
(-0.22) 

-15.9503 
(-0.20) 

3.4212 
(0.05) 

-53.0460 
(-0.57) 

PSIGNAL 91.1305* 
(1.80) 

-25.1825 
(-0.83) 

134.3377*** 
(5.75) 

66.0429*** 
(2.61) 

NSIGNAL 82.4650 
(1.33) 

28.7674 
(0.79) 

-4.2749 
(-0.06) 

-18.0501 
(-0.42) 

MBEPS02*PSIGNAL 7.2316 
(0.02) 

6.6276 
(0.03) 

1.5680 
(0.01) 

141.1110 
(0.93) 

MBEPS02*NSIGNAL -106.8281 
(-0.31) 

-54.1232 
(-0.18) 

-104.6444 
(-0.19) 

-111.7151 
(-0.39) 

ROA 1293.3423*** 
(7.76) 

1222.1362*** 
(8.16) 

1146.0761*** 
(7.59) 

1184.0025*** 
(7.86) 

CFO 317.4423** 
(1.87) 

365.0479*** 
(2.35) 

270.1647*  
(1.71) 

313.3972** 
(2.00) 

SALES 0.0662***  
(10.37) 

0.0661*** 
(10.36) 

0.0665*** 
 (10.43) 

0.0666***  
(10.42) 

RETURN 84.4623*** 
(4.25) 

85.3266*** 
(4.29) 

72.2655*** 
(3.61) 

78.9957*** 
(3.94) 

INVOPP -8.1988 
(-1.28) 

-7.7546 
(-1.21) 

-6.7899 
(-1.06) 

-8.5453 
(-1.33) 

     
MB/PSIGNAL – MB/NSIGNAL 
[H1A: (𝜆2 + 𝜆4)  –  (𝜆3 + 𝜆5)] 
 

122.7252 
(0.22) 

6.8009 
(0.17) 

244.825 
(0.56) 

336.9191 
(0.1.27) 

MISS/PSIGNAL – MISS/NSIGNAL  
[H1B: 𝜆2 - 𝜆3]   
 

8.6655 
(0.10) 

-53.9499 
(-0.14) 

138.6126 
(0.20) 

84.093 
(0.69) 

MISS/PSIGNAL – MB/NSIGNAL     
[H2:  𝜆2 –  (𝜆1 + 𝜆3 + 𝜆5)] 

131.9655 
(0.14) 
 

16.1236 
(0.10) 

239.8358 
(0.00) 

248.8541 
(0.22) 

Adj R2 .44 .44 .44 .44 
Variable Definitions: 
MBEPS02  = 1 if firm meets or beats prior year earnings per share (EPS) by two cents or less, 0 otherwise. 
All remaining variables are defined in Table 1. 
 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 
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Variable Definitions: 
ΔMBEPS02  = first difference of MBEPS02 as defined in Table 13. 
All remaining variables are defined in Table 1. 

 
***, **, and * indicate significance at 1, 5, and 10% level, respectively, in two-tailed test. 

Table 14: OLS Regressions 
OLS regressions of year-to-year change in bonus compensation on year-to-year change in prior year 
earnings threshold signal, future performance signal, and economic determinants. 
 
ΔBONUSit = β0 + β1ΔMBFORECAST02it + β2ΔPSIGNALit + β3ΔNSIGNALit  
+ β4Δ(MBFORECAST02*PSIGNAL)it + β5Δ(MBFORECAST02*NSIGNAL)it  
+ β6ΔROAit + β7ΔCFOit + β8ΔSALESit + β9ΔRETURNit + β10ΔINVOPPit  
+ ΣγDt +  ΣδFi + εit                                                                                                    (14) 
 
 Signal Variable Measures 
 EARNINGS 

DISCRETION 
(ED) 

Coefficient 
(t-statistic) 

PERSISTENCE 
(Persist) 

Coefficient 
(t-statistic) 

F-SCORE 
(FSCORE) 
Coefficient 
(t-statistic) 

ROAt+1 
(SROA) 

Coefficient 
(t-statistic) 

ΔMBEPS02 
 

-81.8062 
(-1.64) 

-85.0043 
(-1.60) 

-74.9957 
(-1.50) 

-47.7241 
(-0.78) 

ΔPSIGNAL 34.0867 
(0.99) 

-13.0444 
(-0.54) 

93.3783*** 
(5.75) 

30.0118 
(1.48) 

ΔNSIGNAL 97.0089** 
(2.26) 

-67.4460** 
(-2.36) 

-48.3708 
(-1.04) 

-14.4612 
(-0.44) 

Δ(MBEPS02*PSIGNAL) 92.4403 
(0.40) 

46.2267 
(0.34) 

101.6233 
(0.57) 

-81.0193 
(-0.80) 

Δ(MBEPS02*NSIGNAL) -56.8456 
(-0.27) 

28.3261 
(0.15) 

74.28370 
(0.20) 

-15.8305 
(-0.08) 

ΔROA 858.4273*** 
(7.05) 

871.8335*** 
(7.88) 

760.3465*** 
(6.76) 

890.5262*** 
(7.88) 

ΔCFO 370.8988*** 
(3.11) 

348.7342*** 
(3.19) 

252.4149** 
(2.27) 

342.2487*** 
(3.13) 

ΔSALES 0.10178*** 
 (3.92) 

0.1023***  
(3.94) 

0.0976***  
(3.75) 

0.1043*** 
(4.02) 

ΔRETURN 49.0878*** 
(3.95) 

48.5678*** 
(3.91) 

42.7695*** 
(3.43) 

47.8456*** 
(3.84) 

ΔINVOPP -9.0374 
(-0.73) 

-8.6341 
(-0.70) 

-7.8941 
(-0.64) 

-7.9574 
(-0.64) 

     
MB/PSIGNAL – MB/NSIGNAL 
[H1A: (𝜆2 + 𝜆4)  –  (𝜆3 + 𝜆5)] 
 

86.3637 
(0.20) 

72.3022 
(0.41) 

169.0887 
(0.71) 

-20.7158 
(-1.06) 

MISS/PSIGNAL – MISS/NSIGNAL     
[H1B: 𝜆2 - 𝜆3]   
 

-62.9222 
(0.20) 

54.4016 
(0.69) 

141.7491 
(0.14) 

44.473 
(0.40) 

MISS/PSIGNAL – MB/NSIGNAL        
[H2:    𝜆 2 -  (𝜆1 +  𝜆3 +  𝜆5)] 

75.7296 
(0.52) 
 

111.0798 
(0.00) 

142.4611 
(0.54) 

108.0276 
(0.33) 

Adj R2 .02 .02 .02 .02 


