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Equity Grant Strategies and Dynamic Adjustment of CEO Incentives to Target Levels  

Abstract 

We investigate the extent to which boards dynamically manage CEO equity portfolio incentives 

around target levels and examine the nature of this process. We conceptualize equity grant 

strategies as a dynamic adjustment process in which a board’s ability to achieve target levels is 

constrained by contracting frictions. Our empirical design first estimates the gap between target 

and actual incentives, and then explores cross-sectional differences in the sensitivity of equity 

grants to incentive gaps and how these differences map into the speed of convergence between 

target and actual incentives. We provide evidence that equity grants are sensitive to incentive gaps, 

where the sensitivity of grants to incentive gaps is stronger for below target relative to above target 

incentives. In a novel analysis, we examine implications of multi-period equity grant strategies in 

which firms pre-commit to future grants of a fixed number or fixed value of units. We find that 

fixed plan strategies significantly reduce the sensitivity of grants to incentive gaps. We also find 

that the sensitivity of grants to incentive gaps is increasing in monitoring intensity and product 

market competition. Building on these results, we provide evidence that lower grant-incentive gap 

sensitivity is associated with slower speed of adjustment to target incentives. Finally, we explore 

the nature of the target itself. Consistent with more persistent incentive gaps degrading 

performance more, we provide evidence that slower adjustment to target incentives is associated 

with more severe performance degradation.  
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1. Introduction 

A large body of research examines incentives emanating from a CEO’s firm-specific equity 

portfolio. Much of this literature adopts an optimal contracting perspective and presumes that 

observed equity portfolio incentives reflect optimal incentive levels chosen to maximize 

shareholder value.1 However, it is not clear that boards target overall equity portfolio incentives. 

While compensation discussions in annual proxy statements generally do not explicitly discuss 

target levels for equity portfolio incentives, boards may nonetheless target incentive levels through 

a combination of CEO ownership guidelines, implicit contractual relations, equity grant strategies 

and vesting schedules (Core and Larcker, 2002; Armstrong et al., 2018).2 The extent to which 

equity grant choices are consistent with a process designed to achieve and maintain target levels 

of equity portfolio incentives is thus an empirical question. Further, even if a board attains target 

incentive levels, circumstances can change and drive a wedge between actual and target 

incentives.3  For example, if firm value declines, options may fall out of the money and become 

insensitive to the stock price. While boards may wish to restore incentives to target levels, 

adjustment frictions may impede this and result in incentives deviating from target levels for a 

period of time (e.g., Core et al., 2003; Bushman et al., 2016; Edmans et al., 2021).   

In this paper, we investigate the extent to which boards dynamically manage CEO equity 

portfolio incentives around target levels and examine the nature of this process. To this end, we 

conceptualize equity grant strategies as a dynamic adjustment process in which a board’s ability 

                                                           
1 Extensive literature reviews of executive compensation research include Bushman and Smith (2001), Core et al. 

(2003), Edmans and Gabiax, (2016), and Edmans et al. (2017).   
2 Armstrong et al. (2018) look at equity held by CEOs in excess of ownership guidelines and unvested equity.  They 

provide evidence that boards compensate some of these equity holdings with a risk premium, which is consistent with 

these being a part of implicit contracting arrangements to hold target equity levels.   
3 Core and Guay (1999) and Edmans et al. (2011), among others, note that CEOs' equity incentives can become 

misaligned due to changes in firm and manager characteristics, learning about talent, executives’ equity portfolios 

decisions, and changes in stock price, price volatility and time to maturity, etc. 
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to achieve target incentive levels is constrained by contracting frictions. Edmans et al. (2021) 

provide survey evidence that boards face a range of significant, unobservable constraints in setting 

CEO pay, beyond participation and incentive compatibility constraints posited by agency theory 

(e.g., Holmstrom, 1979). For example, they document that 67% of directors admit that they would 

sacrifice shareholder value to avoid controversy on CEO pay from parties such as investors, proxy 

advisors, employees, and customers. Acknowledging the difficulty in measuring adjustment 

frictions directly, we take an indirect approach to assess the existence and magnitude of frictions. 

We exploit the idea that more severe frictions will more severely constrain equity grant decisions 

and thereby slow the speed with which firms close the incentive gap between target and actual 

incentives. Thus, we expect more severe contracting frictions to dampen the sensitivity of equity 

grants to incentive gaps, as well as to reduce the resulting speed with which incentives converge 

to target levels. Our main objective is to explore the extent to which cross-sectional differences in 

the severity of contracting frictions shape the dynamic equity granting process and result in 

sustained deviations between target and actual incentive levels.  

Our analysis consists of two distinct, but interrelated analyses designed to consider the role 

played by target incentives separately from any consideration of whether such target incentives are 

“optimal” from the shareholders’ perspective.4 Specifically, we first examine whether observed 

equity grants are consistent with a dynamic adjustment process in which the severity of contracting 

frictions restricts a boards’ equity grant choices and impedes the speed of convergence to target 

incentive levels. That is, the focus here is on the role of target incentives and contracting frictions 

in equity grant strategies without regard to whether the target represents an optimal level or some 

                                                           
4 It is certainly possible that firms target incentive levels that are not optimal from the shareholders’ perspective. For 

example, Bebchuk and Fried (2004) argue that executives determine compensation themselves to maximize their own 

wealth rather than shareholder value. Edmans and Gabiax, (2016) offer important counterarguments.  
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other target chosen by the board. The second set of analyses then separately explores the nature of 

the target itself by examining whether the magnitude and persistence of differences between actual 

and target incentives negatively influence firm’s future operating performance.   

Our empirical design proceeds in four steps. First, we estimate differences between target 

and actual equity portfolio incentives (i.e., the incentive gap). Second, we examine whether the 

sensitivity of equity grants to the incentive gap is consistent with boards seeking to achieve target 

incentives.5 In this regard, we provide evidence that equity grants at least partially counteract 

deviations from target incentives (Core and Guay, 1999). Consistent with the presence of 

contracting frictions, we document significant cross-sectional differences in grant-incentive 

sensitivity. Further supporting this contracting friction interpretation, we next show that firm 

characteristics associated with lower equity grant-incentive gap sensitivity are also associated with 

slower speed of adjustment to target incentives. Finally, we provide evidence consistent with more 

persistent incentive gaps degrading firm performance more severely, finding that firm 

characteristics associated with slower adjustment to target are also associated with more severe 

performance degradation.  

To proxy for target incentive levels, we use predicted values from an estimated model of 

CEO equity portfolio incentives.6 We then construct an incentive gap measure defined as the 

difference between target and actual incentives. It is important to acknowledge the significant 

challenges involved in measuring equity incentives (delta). While it is common in the literature to 

apply the Core and Guay (2002) algorithm to Execucomp data, this algorithm presumes that all 

                                                           
5 We define equity incentives as the delta of given portfolio of stock and options, where delta is the estimated change 

in the value of a CEO’s firm-specific equity holdings for a 1% change in firm value. In this paper, we will consider 

the delta of a CEO’s accumulated portfolio of stock and options (equity portfolio incentives), as well as the delta of 

grants of stock and options issued to a CEO in a given year (equity grant incentives). 
6 Papers taking related approaches for estimating target incentives include Core and Guay (1999), Core et al. (1999), 

Burns and Kedia (2006), Tong (2008), Bushman et al. (2016) and Peng et al. (2016).  
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equity grants use time-based vesting. However, Bettis et al. (2018) document the pervasiveness of 

performance-based vesting (PV) grants and show that PV provisions significantly affect estimates 

of equity incentives relative to time-based vesting.7  Further, Execucomp contains insufficient PV 

grant data to directly model PV grants. We adopt several approaches to address these estimation 

challenges using both Execucomp and Incentive Lab data. Whenever possible, we estimate 

incentives by applying the Bettis et al. (2018) simulation methodology to the rich PV data from 

Incentive Lab. When this is not feasible, our empirical specifications control for whether or not a 

firm grants PV stock and options to its CEO.  

For our equity grant analyses, we regress the incentives implied by annual equity grants on 

the prior year’s incentive gap. Similar to Core and Guay (1999), our baseline evidence is consistent 

with boards actively managing equity grants to reduce incentive gaps. We refer to the coefficient 

on the incentive gap as grant-incentive gap sensitivity. With this result as our point of departure, 

we turn to our cross-sectional design. Our first hypothesis is that grant-incentive gap sensitivity 

will be larger for deficient incentives relative to excess incentives.8 The idea is that boards can 

directly use new grants to remedy deficient incentives, such as after large stock price drops result 

in underwater options with reduced incentives (e.g., Hall and Knox, 2004). On the other hand, 

excess incentives may be sticky due to contracting frictions, as grants are constrained to be 

positive. While boards can reduce grants towards zero, they are constrained in doing so by labor 

market and CEO retention issues (Edmans et al., 2021). Further contributing to the stickiness of 

excess incentives, Armstrong et al. (2018) provide evidence that some CEOs voluntarily hold 

                                                           
7 In contrast to time-based vesting, performance-based vesting (PV) triggers the number of units vested or accelerated 

based on the future realization of accounting, stock-price, or other metrics, such as market share, sales growth, or 

customer satisfaction measures. Bettis et al. (2018) exploit textured PV data from Incentive Lab to estimate PV equity 

grant deltas.  However, Incentive Lab does not contain sufficient data to value a CEO’s entire equity portfolio. 
8 Incentive gapt-1 = Targett-1-Actualt-1. Incentive gap > 0 then implies that actual incentives are below target incentives 

at t-1 (deficient incentives), where incentive gaps < 0 implies excess incentives. 
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equity in excess of amounts explicitly or implicitly required by the firm.9  We find evidence 

consistent with this hypothesis. 

In a novel analysis, we examine how multi-period grant plans influence grant-incentive 

gap sensitivity. Hall (1999) and Shue and Townsend (2017a, b) observe that some firms award 

options according to two types of multiyear plans: fixed-number and fixed-value. With fixed-

number (value) plans, executives receive the same number (value) of options each year within a 

cycle.10  Shue and Townsend (2017b) find suggestive evidence that boards grant fixed-number 

options due to contracting frictions and a lack of board sophistication. In this spirit, we hypothesize 

that multi-year plans will be associated with lower grant-incentive gap sensitivity as pre-

commitment to future grants will delay boards’ responses to incentive gap shocks until a multiyear 

plan cycle ends. We find that firms using multiyear grant plans exhibit significantly lower grant-

incentive gap sensitivity, especially for fixed-number plans.  

Building on these results, we hypothesize that when grants are less sensitive to incentive 

gaps, actual incentives will converge more slowly to target incentives. Slower adjustment speeds 

imply that deviations from target are more persistent. We implement a speed of adjustment (SOA) 

technique that estimates SOA as the proportion of the incentive gap closed by the actual change in 

portfolio incentives over the subsequent year.11 We find evidence that changes in actual incentives 

only partially close incentive gaps and, consistent with grant strategies mapping into adjustment 

                                                           
9 Armstrong et al. (2018) provide evidence that a portion of CEO holdings in excess of ownership requirements are 

not fully compensated for risk and appear to represent voluntary holdings of excess equity. They find that risk 

tolerance, overconfidence, tax motives, signaling considerations, and informed trading influence excess equity 

holdings. 
10 Shue and Townsend (2017a) document that plan cycles typically run 2-3 years in length. Shue and Townsend 

(2017b) provide evidence that firms may also issue stock using fixed number plans, but to a significantly lesser extent 

than for options. 
11 Speed of adjustment analysis has been widely used to examine capital structure adjustment to target (e.g., Lemmon, 

et al., 2008; Flannery and Rangan, 2006). In our setting, the speed of adjustment will depend on both boards’ equity 

granting decisions and CEOs’ portfolio rebalancing decisions (Li, 2002; Cheung and Wei, 2006). We are concerned 

with boards’ active management of incentive levels as manifested in equity grant strategies. 
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speed, we find that SOA is significantly faster for deficient incentives (high grant-incentive gap 

sensitivity) and slower for firms with multiyear grant plans (low grant-incentive gap sensitivity).   

Extending our cross-sectional analysis, we hypothesize that grant-incentive gap sensitivity 

and SOA will both increase with greater outside investor pressure (institutional ownership; analyst 

following), more board independence and greater product market competition. While these 

characteristics may not be directly associated with the level of adjustment costs, greater external 

and internal disciplinary pressure imposed on firms can shift the cost-benefit trade-off in favor of 

more quickly removing slack from misaligned CEO incentives and driving faster convergence 

back to target incentive levels. We find that both grant-incentive gap sensitivity and SOA increase 

significantly for firms with higher institutional ownership, equity analyst following, board 

independence and product market competition.  

While the above evidence suggests that boards constrained by frictions actively manage 

incentives towards a target level, our final analysis explores the nature of the target itself. The 

question of whether observed CEO incentives are optimal or not for shareholders (e.g., Bebchuk 

and Fried; 2004; Edmans and Gabiax, 2016), or represent an in-equilibrium or out-of-equilibrium 

phenomenon (e.g., Hermalin and Weisbach, 2003; Core et al., 2003) remains unresolved. While 

we cannot claim to resolve this issue, we offer suggestive evidence by examining whether 

determinants of cross-sectional differences in SOA also influence negative performance 

implications of incentive gaps. Our basic hypothesis is that more persistent incentive gaps (i.e., 

slower SOA) will more heavily degrade future performance if the target is set to maximize 

shareholder value. Measuring future operating performance using two accounting measures, 

Return on Assets and Free Cash Flow, we provide evidence consistent with this hypothesis.  
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We contribute to the literature by developing a novel perspective on boards’ dynamic 

equity grant strategies and providing new insights into forces that shape grant decisions. Our main 

contribution lies in our integrated cross-sectional analysis that links lower (higher) grant-incentive 

gap sensitivity to slower (faster) speed of adjustment to target levels, and slower (faster) SOA to 

more (less) negative performance outcomes. We significantly extend Core and Guay (1999) by 

providing new evidence on the existence of contracting frictions which prevent the fully 

adjustment of incentives to the target. This is achieved through our extensive cross-sectional 

analyses integrating grant-incentive gap sensitivity, speed of adjustment (or persistence) and future 

firm performance. We also extend Hall (1999) and Shue and Townsend (2017a, b) by documenting 

that multiyear grant plans, viewed through the lens of contracting frictions, are associated with 

lower grant-incentive gap sensitivity, slower SOA and lower future performance. Finally, by 

connecting equity grant strategies to SOA and SOA to performance, we complement and extend 

prior literature that uses a speed of adjustment approach to examine relations between 

compensation and firm performance (e.g., Cheung and Wei, 2006; Tong 2008; Elsas and Florysiak, 

2011; Bushman et al., 2016).  

We organize the rest of the paper as follows. Section 2 presents an overview of our 

empirical strategy. Section 3 presents our empirical analysis of the influence of incentive gaps on 

equity grant strategies and speed of adjustment to target, while section 4 analyzes the implications 

of speed of adjustment for firm’s future performance. Section 5 concludes.  

2. Conceptual framework and related literature 

In this section, we develop the conceptual framework underlying our empirical strategy 

and discuss how it fits into the prior literature.  Section 2.1 discusses equity grant strategies and 
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target incentives, section 2.2 discusses our analysis of the speed of adjustment to target incentives, 

and section 2.3 discusses relations between speed of adjustment and firm’s future performance. 

2.1 Equity grant strategies and target incentives 

CEO incentive pay packages generally include two pay for performance components: cash-

based bonus plans, and restricted stock and stock options with potentially complex vesting 

provisions. Over the last two decades, executive compensation research has focused primarily on 

equity-based pay and incentives emanating from executives’ firm-specific equity portfolios, while 

generally ignoring cash compensation. In this paper, we focus on incentives produced by CEOs’ 

firm-specific equity portfolios and the equity grant policies chosen by boards of directors to 

manage equity portfolio incentives. We emphasize equity incentives for several reasons. 

First, there is evidence that equity portfolio incentives dominate the incentives provided by 

cash-based pay (e.g., Hall and Liebman, 1998; Core et al., 2003a). More recently, Guay et al. (2019) 

show that while cash bonus incentives are larger than previously estimated in the literature, 

incentives from equity are still orders of magnitude larger.12 Second, and most pertinent to our 

decision, Guay et al. (2019, Table 5) find that bonus incentive levels chosen by boards are largely 

independent of equity portfolio incentive levels. Specifically, they document that bonus incentive 

levels (i.e., bonus payout-stock price sensitivity) remain largely unchanged over a CEO’s tenure, 

while equity portfolio incentives change significantly. This suggests that boards do not consider 

the evolution of equity portfolio incentives when determining executives’ cash-based incentives. 

In this regard, a growing literature investigates the independent role played by cash-based bonus 

plans as a strategic communication, coordination and commitment mechanism.13 Thus, we believe 

                                                           
12 For example, Guay et al. (2019) document that equity portfolio incentives are six to ten times larger than bonus 

incentives, where Hall and Liebman (1998) conclude that equity incentives are approximately 50 times larger. 
13 For example. this literature posits that bonus plans play a role in providing team incentives (Guay et al., 2019), 

signaling strategic commitment (Bloomfield, 2021), mitigating underinvestment and insulating new managers from 
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it makes sense to focus our attention on ties between equity grants and the evolution of equity 

portfolio incentives.14    

CEO compensation is a controversial topic that has generated considerable debate. Edmans 

et al. (2017) note that this debate has spawned two fundamental perspectives. The first, the 

shareholder value perspective, posits that CEO contracts are the outcome of shareholder value 

maximizing firms competing with each other in an efficient market for managerial talent. This 

perspective encompasses a large agency-theory literature emphasizing the design of optimal 

contracts in bilateral relations.  The second is a rent extraction perspective, which argues that 

powerful executives choose their own compensation to maximize their own wealth rather than 

shareholder value (e.g., Bertrand and Mullainathan, 2001; Bebchuk and Fried, 2004). For our 

purposes, both perspectives suggest a target level of incentives that is appropriate to satisfy a given 

firm’s objective, either shareholder value or CEO wealth maximization.  

One key objective of our paper is to examine the extent to which boards’ equity grant 

strategies are consistent with a dynamic adjustment process by which boards actively seek 

convergence to a target incentive level, regardless of the objective underlying a firm’s chosen 

target.  The heart of our empirical strategy is a cross-sectional analysis designed to provide a deeper 

understanding into the forces that shape firms’ equity grant strategies. Ultimately, the power of 

this design derives from our focus on linking this cross-sectional component of the equity grant 

analysis to firms’ speed of adjustment (SOA) to target incentives and to the implications of SOA 

for firm’s future performance. 

                                                           
the costs of prior executives’ decisions (Bloomfield et al., 2021). The idea is that bonus plans allow for textured 

performance measure choices. See Bushman (2021) for a synthesis and discussion of this literature.  
14 In untabulated analysis, we verify that our results are robust if we jointly consider bonus and equity incentives. 
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Our analysis of equity grant choices follows the approach pioneered by Core and Guay 

(1999).  We use the following specification to estimate target incentives. 

  1_ _ / .t t tPortfolio Incentives Time Varying Aspects Firm Time Fixed Effects               (1) 

We then use predicted values from (1) to represent target incentives at t-1, and construct a measure 

of the deviation between target and actual incentives defined as: 

                             1 .t t-1 t-1IncentiveGap = Target Incentives - Portfolio Incentives                                   (2) 

Incentive gap is our proxy for how far actual incentives deviate from target incentives at time t-1. 

Incentive gap > 0 reflects actual incentives that are below target (i.e., deficient), and above target 

if incentive gap < 0 (excess incentives). Due to data limitations of both the Execucomp and 

Incentive Lab databases, it is not possible to incorporate performance-based vesting (PV) 

provisions into the estimation of CEO portfolio incentive levels.15 As a result, we estimate CEO 

portfolio incentives by applying the Core and Guay (2002) algorithm to Execucomp data. Because 

this algorithm presumes that all equity grants use time-based vesting, equation (1) includes 

controls for the presence of PV-based stock and option grants in an effort to reduce measurement 

error in our estimate of target incentives. We discuss this issue further in section 3.1 below. 

We then investigate the extent to which boards use subsequent equity grants to narrow 

incentive gaps by adjusting incentives towards target levels. This requires an estimate of the 

incentives embedded in CEO’s annual equity grants. Using both Execucomp and Incentive Lab 

data to span time-based vesting and performance-based vesting provisions, we operationalize grant 

                                                           
15 Incentive Lab contains data on PV provisions for annual grants of stock and options that includes the specific 

performance metrics used in the provision, the performance targets for each metric and the vesting terms for achieving 

stated targets.  Thus, we are able to estimate the delta of annual stock and option grants by applying the Bettis et al. 

(2018) simulation algorithm to the Incentive Lab data.  However, Incentive Lab does not provide this data for the 

CEO’s pre-existing portfolio of stock and options. Further, Execucomp does not contain sufficient PV grant data to 

apply the Bettis et al. (2018) methodology or otherwise directly model PV grants or portfolio incentives.  
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incentives by estimating the delta of the stock and options granted to a CEO in a year.  Our baseline 

estimation takes the general form 

            
1 , 1 , 1 .t i t i t tGrant Incentives IncentiveGap Controls                                          (3) 

We refer to the coefficient 𝛾1as grant-incentive gap sensitivity. A finding of 𝛾1 > 0 would be 

consistent with boards managing incentive gaps towards the target. That is, incentive gaps > 0 

(deficient incentives) lead to increased grant incentives, and excess incentives to lower incentives. 

Equation (3) is essentially a replication of Core and Guay (1999) using more recent and more 

extensive data, and represents the point of departure for our main investigation into cross-sectional 

determinants of grant-incentive gap sensitivity and the role of contracting frictions.  

As discussed in the introduction, we examine a number of hypotheses in our cross-sectional 

analyses. Specifically, we hypothesize that grant-incentive gap sensitivity will be higher when 

actual incentives are below target relative to being above target, and when institutional ownership, 

analyst following, proportion of outside directors and product market competition are higher.  In 

contrast, we hypothesize that grant-incentive gap sensitivity will be lower when firms award 

options according to two types of multiyear plans: fixed-number and fixed-value. We will discuss 

these hypotheses in more detail when we present the empirical analysis in section 3 below. The 

cross-sectional analysis uses the following basic specification: 

1 1 2 3 1 1* .t t t t tGrant Incentives IncentiveGap CV IncentiveGap CV Controls               (4) 

CV is any one of our cross-sectional variables of interest, where the focus of this analysis is 3 .  

2.2 Speed of adjustment to target incentives 

Changing circumstances can drive an incentive gap between actual and target incentives 

even after a board attains a target level of incentives at a point in time (Edmans et al., 2011). While 

firms may want to reestablish target incentives quickly, adjustment frictions may prevent 
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immediate attainment of target incentive levels and cause sustained deviations from target (Core 

and Guay, 1999; Core et al., 2003).  Our next objective is to examine whether lower grant-incentive 

gap sensitivity is associated with a slower speed of adjustment. 

To explore this, we analyze speed of adjustment (SOA) in a partial adjustment model by 

estimating the proportion of the incentive gap closed by changes in actual incentives over the 

subsequent year. While SOA has been widely used to examine firms’ capital structure adjustments 

in the corporate finance literature (e.g., Lemmon et al., 2008; Flannery and Rangan 2006), it has 

received less attention in an executive compensation context (Cheung and Wei, 2006; Tong, 2008; 

Elsas and Florysiak, 2011; Bushman et al., 2016).  Our baseline SOA specification is 

                       1 1*t t tPortfolio Incentives Portfolio Incentives IncentiveGap     .        (5) 

The left hand side of (5) is the actual change in equity portfolio incentives from time t-1 to t, and 

the incentive gap on the right represents the difference between target and actual incentives at t-

1.16 The coefficient captures SOA, where 1  implies that 100% of the incentive gap at t-1 is 

closed by the choice of actual CEO incentives at t. Consistent with frictions impeding full 

adjustment, 1   implies that only a fraction  of the incentive gap is closed. We note that (1-λ) 

can be interpreted as a measure of the persistence of an incentive gap in the sense that lower SOA 

implies that the deviation between actual and target takes a longer time to close.  

To examine whether determinants of cross-sectional differences in equity grant-incentive 

gap sensitivities map into SOA we run the following specification. 

                                                           
16   Recall, the incentive gap at t-1 = Target Incentivest-1 – Actual Incentivest-1. Incentive gap > 0 implies that actual 

incentives are below target incentives at t-1 (deficient incentives), where incentive gaps < 0 implies excess incentives. 

Note that the change of incentives as measured in equations (5) and (6) capture not only newly granted incentives 

from annual compensation, but also changes due to a CEO’s portfolio rebalancing decisions and changes in market 

conditions.  
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, 1 1 1 2 3 1* * *t t t tPortfolio Incentives IncentiveGap CV IncentiveGap CV                 (6)  

Again, CV represents any one of the cross-sectional variables we used in the earlier grant-

incentive gap sensitivity analysis. To the extent that cross-sectional differences in equity grant-

incentive gap sensitivity reflect differences in adjustment frictions, we expect that lower equity 

grant-incentive gap sensitivity will be associated with slower speed of convergence to target 

incentive levels. If 𝜆3in equation (6) is significant and has the same sign as 𝛾3 in equation (4), 

then the same determinants that increase (decrease) grant-incentive gap sensitivity also increase 

(decrease) SOA. 

2.3 Speed of Adjustment and Firm Performance 

If a firm’s incentive target is indeed set from shareholders’ perspective to maximize firm 

value, then we expect firm performance to decrease in the magnitude of the estimated incentive 

gap. Our final set of analyses explores whether firm characteristics associated with slower speed 

of adjustment also magnify the negative consequences of incentive gaps for future firm 

performance. We approach this analysis cautiously in light of well-known endogeneity issues that 

make it empirically challenging to establish causal relations between corporate governance 

mechanisms and firm performance.17 As such, we view the results from our performance analyses 

as suggestive rather than definitive. The basic premise of our analysis is that adjustment speed 

reflects the persistence of deviations from the target, and that any negative influence of deviations 

on firm performance should increase with persistence of the deviation. To examine this, we extend 

the analysis described in equation (6) to examine how the influence of incentive gaps on firm’s 

                                                           
17 On this issue, see for example Core et al. (2003); Hermalin and Weisbach (2003); Demsetz and Villalonga, (2001); 

Himmelberg et al. (1999); Demsetz and Lehn (1985); and Demsetz, (1983). 
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future performance varies in the cross-section. Specifically, we run specifications of the general 

form: 

        1 1 2 3t t tFirm Performance IncentiveGap CV IncentiveGap* CV .                      (7)      

In (7), firm performance is either ROA or FCF (free cash flow). As before, CV is any one of the 

cross-sectional variables used in our SOA analysis. If 3 in equation (7) is significant and has the 

same sign as 3 in equation (6), then the same determinants that increase (decrease) SOA also 

increase (decrease) performance. 

3. Equity grant-incentive gap sensitivity and speed of adjustment to target incentives 

In section 3.1, we develop our approach for estimating target CEO incentives and 

constructing the incentive gap. In section 3.2, we present our results on the sensitivity of annual 

equity grants to incentive gaps and the determinants of cross-sectional differences in equity grant-

incentive gap sensitivities. Section 3.3 discusses results on the mapping between the determinants 

of cross-sectional differences in equity grant-incentive gap sensitivities and the speed with which 

firms close the gap between target and actual incentives. The idea is to see whether firm 

characteristics associated with lower grant-incentive gap sensitivity are also associated with slower 

speed of adjustment to targets. Finally, in Section 3.4 we extend our cross-sectional analysis of 

grant-incentive sensitivity and speed of adjustment to consider the influence of disciplinary 

pressure from external and internal monitoring, and product market competition. 

3.1 Estimating target CEO incentives and the incentive gap 

In this section, we estimate a model of CEO incentives. We extract CEO compensation 

data from two sources: Compustat Execucomp (EC) and ISS Incentive Lab (IL). The population 

covered in the Compustat Execucomp are S&P 1,500, and the largest 750 firms for Incentive Lab. 

As discussed earlier, the widespread use of performance-based vesting provisions creates 
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significant challenges for measuring CEO portfolio and grant incentives. While Execucomp 

contains insufficient PV grant data to directly model PV grants, Incentive Lab contains textured 

data on PV provisions for annual grants of stock and options that includes the specific performance 

metrics used in the provision, the performance targets for each metric and the vesting terms for 

achieving stated targets. However, Incentive Lab does not contain sufficient data to incorporate 

PV provisions fully into calculations of a CEO’s equity portfolio incentives. 18  Thus, while 

Incentive Lab has sufficient data to incorporate PV provisions into the calculation of annual grant 

incentives, data limitations of both the Execucomp and Incentive Lab preclude our ability to 

incorporate PV provisions directly into the estimation of CEO portfolio incentive levels. Given 

these properties of the data, we exploit both databases and create two separate samples to 

complement each other. We will always make clear which sample we are using in a given analysis. 

Our sample periods for both samples run from 2006 to 2018. All accounting data is from 

Compustat and stock price from CRSP.  

We measure equity portfolio incentives by applying the Core and Guay (2002) algorithm 

to a CEO’s entire portfolio holdings of stock and stock options (exercisable and unexercisable) as 

reported in Execucomp. We represent equity portfolio incentives with the delta of an executive’s 

equity portfolio, defined as the change in value of the portfolio for a 1% change in the price of the 

underlying stock. Specifically, 

Portfolio Delta = (# of Shares + # of Options  Option Delta) (pricex.01)                 (8)   

                                                           
18 In an effort to approximate PV awards in a CEO’s equity portfolio, Bettis et al. (2018) accumulate outstanding PV 

awards granted in the current year and in the prior two years. Likewise, they include time-based awards stock options 

in the current year and any unvested time-based stock option awards granted in the prior two years. 
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Price refers to the firm’s year-end stock price. Since Portfolio Delta is positive and right skewed, 

we follow the literature and take the natural log of Portfolio Delta and use it in all of our 

specifications.  

On the other hand, when it comes to flow incentives (annual grants), we create two different 

grant delta measures: one using Execucomp and the other Incentive Lab. For the Execucomp 

sample, we apply the Core and Guay (2002) algorithm to the annual grant reported in Execucomp. 

For the Incentive Lab sample, we compute grant delta using the simulation algorithm developed 

in Bettis, et al. (2018) for all grants containing a PV provision.19  We follow Bettis et al. (2018) 

and focus on PV equity grants that employ either an accounting or a stock price metric or both. 

For accounting metrics, we consider only those that are either earnings based or sales based; 

specifically, we search for the following metrics: “Sales,” “EBIT,” “EBITDA,” “EBT,” “EPS,” 

“Earnings,” and “Operating Income.”20 Appendix A provides an overview of the Bettis, et al. 

(2018) methodology. We use the Core and Guay (2002) algorithm for remaining time-based grants. 

See more details in Section 3.2.  

To estimate target incentives, we specify the following model of a CEO’s equity portfolio 

incentives:   
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19 We are grateful to Swaminathan Kalpathy for generously sharing his code and patiently answering our questions.  
20 According to Bettis et al. (2018), these metrics are the most common accounting performance criteria used as vesting 

conditions in equity grants. 
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Most of the right hand side variables are standard in the literature (Core and Guay, 1999; 

Armstrong and Vashishtha, 2012; Armstrong et al., 2018). These include firm size, book-to-

market ratio, idiosyncratic return volatility, CEO tenure, stock returns, ROA, leverage, property, 

plant and equipment scaled by total assets (or Capital), free cash flow problem, cash balance, 

cumulative stock returns, institutional ownership and analyst following, which are all lagged by 

one year.21 See Appendix B for a detailed description of all variables used in the paper. 

As discussed earlier, neither Execucomp nor the Incentive Lab provides the data necessary 

to incorporate complex PV provisions directly into our calculation of CEOs’ equity portfolio delta 

(the dependent variable in (9)). This problem is endemic in executive compensation research, and 

is not unique to our study. We acknowledge potential measurement error in the dependent 

variable. To mitigate this problem, we include a PV indicator set equal to one if firm has 

performance based equity grant for the year, and zero otherwise.22 We have no prediction on the 

sign of the PV indicator, as measurement error is not necessarily unidirectional. Based on evidence 

that boards often benchmark CEO compensation against CEOs at peer firms (e.g., Grinstein et al., 

2021), we also include a control for the median CEO portfolio delta across all other firms in the 

same two digit SIC industry. These two variables are measured at year t. Finally, firm fixed effects 

and year (industry*year) fixed effects are also included.  

We report the estimation of equation (9) in Table 2, Panel A, while Table 1 presents 

summary statistics for all variables used in this analysis. In Panel A of Table 2, specification (1), 

we run an OLS regression that includes only firm and year fixed effects. This specification 

                                                           
21 We do not control for shareholder say-on-pay voting support for proposed equity compensation plans.  In this regard, 

Armstrong et al. (2013) document that voting support for a proposed plan is not associated with CEOs’ equity portfolio 

incentives, contemporaneously or in the subsequent two years. 
22 We rely on Plan-based Awards data in Execucomp to determine if the firm has PV grant for a given year. If variable 

EQ-Max (EQ-Targ or EQ-Thres) has any non-zero value, then PV=1, and PV=0 otherwise.    
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produces an adjusted R2 of almost 78.7%, suggesting that CEO incentives have a significant time 

invariant component. In specification (2), we drop the firm fixed effect and instead include only 

the control variables and year fixed effect. This produces an adjusted R2 of 54.5%. In specification 

(3), we include a firm fixed effect along with all the control variables, producing an R2 of 82.3%. 

Comparing specification (3) to (1), we see that adding time varying control variables increases R2 

marginally (4%), relative to a specification with fixed effects alone. Thus, while there is evidence 

that incentive targets vary over time, time invariant characteristics are dominant. In specification 

(4), we replace year fixed effects with industry*year fixed effects and see that R2 increases to 

83.8%.23   

Finally, in Table 2, Panel B, we also run a specification restricted to firms that are in both 

Execucomp and Incentive Lab, dropping our sample size from 13,349 to 7,363 (our IL sample). 

This sample is basically composed of the largest 750 firms as reflected by the statistics reported in 

Table 1. We take advantage of the rich information available only in Incentive Lab. In particular, 

we consider the following two variables. First, we include a Compensation Consultant fixed effect 

which consists of an indicator for each individual consultant which is set equal to one if a firm 

employs a given consultant in a given year and zero otherwise. Second, we include the median 

CEO delta of the selected peer group reported in the firm’s proxy statement to replace the median 

industry CEO incentives used in the Execucomp sample and this variable is measured at year t.  

For all subsequent analyses that utilize the Execucomp sample, we use predicted incentives 

from the specification in column (4) of Table 2, Panel A to proxy for CEO target incentives based 

on information available at time t-1. For all subsequent analyses that utilize the Incentive Lab 

sample, we use predicted incentives from the specification in Table 2, Panel B to proxy for CEO 

                                                           
23 To verify that our results are not dependent on this firm fixed effect specification, we find in untabulated results that 

all results are robust to substituting industry fixed effects for firm fixed effects. 



19 
 

target incentives. Using these estimates of Targett-1, we compute the gap at year t-1 between target 

and actual as 1 1 1t t tIncentive Gap =Target Actual Delta   . 

3.2 Empirical analysis of equity grant-incentive gap sensitivity 

If a CEO’s incentives drift away from target incentive levels, one avenue for firms to pursue 

realignment is to adjust CEO’s incentives through annual equity grants to CEOs. To examine this, 

we run the following specification: 

        
1 , 1 , 1)1 .( it t i t itiLog Grant Incentive Gap Controls Fixed Effectlta sDe                     (10) 

In (10), we compute Grant Delta as the delta of new grants of stock and options given to the CEO 

in period t. As noted earlier, we refer to the coefficient 𝛾1as grant-incentive gap sensitivity. A 

finding of 𝛾1 > 0 is consistent with boards managing incentive gaps towards target. Equation (10) 

essentially replicates Core and Guay (1999) using more recent, extensive data and the Bettis et al. 

(2018) simulation to incorporate PV grants.  Our control variables mirror those in Core and Guay 

(1999) and are described in the Appendix B, withdescriptive statistics reported in Table 1.  To 

compute Grant Delta IL for the Incentive Lab sample, we compute the delta of new grants with 

PV provisions by applying the simulation algorithm of Bettis et al. (2018) to the PV data from 

Incentive Lab, and the delta of time-based grants using the Core and Guay (2002) algorithm. So 

Grant Delta IL is then the sum of these two estimates. For the Execucomp sample, the Grant Delta 

EC of all new grants, PV or time-based, are computed using the Core and Guay (2002) algorithm. 

In Table 1, Panel A we provide descriptive statistics on the Execucomp and Incentive Lab 

estimates. The mean value of Grant Delta EC is 61.4, which is larger than Grant Delta IL with a 

mean of 52.14.  Both delta measures show substantial variation. That Grant Delta IL is smaller 

than Grant Delta EC reflects the fact that performance-based vesting reduces the value of grants 

when their vesting is conditional on the outcome of underlying performance measures. This is also 
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consistent with Bettis et al. (2018) who show that grant date fair values that incorporate 

performance vesting are significantly smaller than the grant date fair values reported by firms in 

their proxy statements. 

We report the results from estimating equation (10) in Table 3, Panel A.  Because our 

estimate of the incentive gap is a generated regressor from a first stage regression (Table 2), our 

tables report bootstrapped standard errors for this regression and in all other analyses in the paper 

(e.g., Pagan, 1984; Chen et al., 2020). We also double cluster standard errors by firm and year in 

all analyses.  Specification (1) uses the Execucomp sample and specification (3) the Incentive Lab 

sample.  We document that grant-incentive gap sensitivity (𝛾1 in (10)) is positive and significant 

for both Execucomp and Incentive Lab samples. These results replicate Core and Guay (1999), 

and serve as the point of departure for our subsequent cross-sectional analyses, as well as our speed 

of adjustment and performance analyses. 

In our first extension of Core and Guay (1999), we examine whether grant-incentive gap 

sensitivity is larger when incentive gap > 0 (deficient incentives) relative to excess incentives 

(incentive gap <0).24 As discussed earlier, boards can increase new grants to remedy deficient 

incentives, while excess incentives may be sticky as grants are constrained to be positive. While 

boards can reduce grants towards zero, they are constrained by labor market and CEO retention 

concerns. Further, Armstrong et al. (2018) provide evidence some CEOs voluntarily hold equity 

in excess of amounts explicitly or implicitly required by the firm, contributing to the stickiness of 

excess incentives.  We create an indicator variable, Deficiency, which is set equal to one when the 

incentive gap > 0, and zero otherwise.  In Table 3, Panel A, specification (2), Execucomp, and (4), 

Incentive Lab, we add the interaction term Incentive Gap*Deficiency.  For both Execucomp and 

                                                           
24 Recall, the incentive gapt-1 = Target Incentivest-1 – Actual Incentivest-1.  



21 
 

Incentive Lab samples, the interaction term is positive and significant, indicating that grant-

incentive gap sensitivity is significantly higher when incentives are below target than when they 

are above target.   

We next examine how multi-period grant plans influence grant-incentive gap sensitivity. 

As noted earlier, some firms adopt multiyear plans. With fixed-number (fixed-value) plans, 

executives receive the same number (value) of options each year within a cycle. Our objective is 

to examine whether multi-year plans are associated with lower grant-incentive sensitivity as pre-

commitment to future grants may delay boards’ responses to incentive gaps until a multiyear plan 

cycle ends. Following the procedure developed in Shue and Townsend (2017), we infer a CEO to 

be on a fixed-number cycle in two consecutive years if she receives the exact same number of 

options in both years, and consider a CEO to be on a fixed-value cycle in two consecutive years if 

the value of the options she receives this year is within 3% of the previous year.   

We create a separate indicator for fixed number, fixed value or either, set equal to one if 

the firm uses a given multi-year plan, and zero otherwise. We then introduce an interaction term, 

Incentive Gap*Multi-yearindicator. We predict that the coefficient on the interaction term will be 

negative, consistent with lower grant-incentive gap sensitivity in the presence of multi-year grant 

plans. This prediction builds on Shue and Townsend (2017b), who find suggestive evidence that 

boards grant fixed-number option grants due to contracting frictions and a lack of board 

sophistication. We report the results in Table 3, Panel B, using both Execucomp and Incentive Lab 

samples.  Overall, we find that firms using multiyear grant plans exhibit significantly lower grant-

incentive gap sensitivity, where the results are slightly stronger for fixed-number plans than for 

fixed-value plans.  

3.3 Empirical analysis of speed of adjustment to target incentives 
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In the previous section, we provided evidence consistent with boards using equity grants 

to narrow incentive gaps between target and actual incentives. We also provided evidence that 

grant-incentive gap sensitivity is relatively higher when incentives are below target, and lower 

when firms use multi-year grant plans. In this section, we extend these results by examining the 

extent to which cross-sectional variation in grant-incentive gap sensitivity is a reflection of 

differences in contracting frictions. If cross-sectional differences in grant-incentive gap sensitivity 

reflect differences in adjustment frictions, then we expect lower equity grant-incentive gap 

sensitivity will be associated with slower speed of convergence to target levels. We investigate 

whether the same firm characteristics that decrease (increase) grant-incentive gap sensitivity also 

decrease (increase) the speed of convergence to target incentives. 

To explore this, we estimate how much of incentive gap at time t-1 is closed over the 

subsequent year t.  Specifically, we use the following specification:  

                         
, 1 1log(1 ) ( ) .t t t tPortfolio Delta IncentiveGap               (11) 

The dependent variable, log (1+Portfolio Delta), is the change in actual equity portfolio 

incentives from t-1 to t. The coefficient  in (11) represents the speed of adjustment (SOA), and 

reflects the proportion of the gap between target and actual CEO incentives at time t-1 closed by 

the actual change in CEO incentives from year t-1 to t (e.g., Lemmon et al., 2008). As noted earlier, 

we report bootstrapped standard errors and double-cluster by firm and year.  

Results of our SOA analysis are in Table 4. As shown in Table 4, Panel A, columns (1) and 

(3), we document estimated SOA of .56 (.63) for the Execucomp (Incentive Lab) sample.  This 

suggests that over the subsequent year, approximately 60% of the incentive gap closes in a year. 

We next consider the extent to which firm characteristics that influence grant-incentive gap 

sensitivity also influence SOA. We first include the interaction term Incentive Gap*Deficiency, 
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where Deficiency is an indicator variable set equal to one for incentive gap > 0, and zero otherwise. 

Table 4, Panel A, columns (2) and (4) document coefficients on the interaction term that are 

positive and significant for both Execucomp and Incentive Lab samples, implying relatively faster 

SOA for deficient incentives (0.72 and 0.82 for EC and IL samples respectively). Recall that grant-

incentive sensitivity is also relatively higher for deficient incentives.  

In Table 4, Panel B, we report the results from exploring the influence of multi-year grant 

plans on SOA. In Section 3.2, we documented that multi-year grant plans are associated with lower 

grant-incentive gap sensitivity. In the current analysis, we examine whether multi-year plans are 

also associated with slower SOA. Here, we add an interaction term, Gap*Multi-yearindicator, to the 

specification in equation (11). Table 4, Panel B, reports that the interaction term is negative and 

significant for fixed number grant plans, but negative and insignificant for fixed value plans.  These 

results are consistent with SOA being slower for multi-year plans that pre-commit to fixed number 

grants.  Consistent with the presence of adjustment frictions, fixed number grant plans are 

associated with both lower grant-incentive gap sensitivity and slower SOA.  

3.4 Grant-incentive gap sensitivity and SOA: additional cross-sectional analysis  

In this section, we extend our cross-sectional analyses to explore whether grant-incentive 

gap sensitivity and SOA increase with disciplinary pressure from greater monitoring intensity and 

product market competition. If the incentive adjustment process is constrained by adjustment 

frictions, greater external and internal disciplinary pressure imposed on firms may shift the cost-

benefit trade-off in favor of more quickly removing slack from misaligned CEO incentives, driving 

faster convergence to target levels.  

With respect to external monitoring pressure, prior research posits an important monitoring 

role for institutional investors (e.g., Hartzell and Starks, 2003; Chen et al., 2007; Bushee, 1998), 
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and for security analysts (e.g., Bradley et al., 2017; Chen et al., 2015; Yu, 2008).  As internal 

monitors, there is evidence that independent directors serve an important monitoring role 

(Chhaochharia and Grinstein, 2009; Armstrong et al., 2014; Knyazeva et al., 2013). Finally, 

economists posit that competitive forces discipline firms, exerting pressure on firms to reduce 

slack and improve efficiency in order to survive (e.g., Scherer, 1980; Fama, 1980). Giroud and 

Mueller (2011) and Jagannathan and Srinivasan (1999) provide evidence that competition 

mitigates managerial slack.  We expect both grant-incentive gap sensitivity and SOA to be higher 

for firms with higher institutional ownership, greater analyst following, a higher proportion of 

independent directors, and for firms facing more intense product market competition.  

Analyst following is from IBES, institutional ownership is from Reuters 13f, and board 

independence from ISS Directors database.  We proxy for product market competition using the 

total similarity measure from Hoberg and Phillips (2016), which is based on textual analysis of 

firms’10-K product descriptions. Total similarity is the sum of the pairwise cosine similarities 

between a given firm’s product description and those of all other firms in a given year, where 

higher values indicate more intense product market competition.25   

We report the results in Table 5, where Panels A and B consider grant-incentive gap 

sensitivity and Panels C and D consider SOA.  In Panels A and B, we see that the coefficients on 

the interaction terms are positive and significant for analyst following, board independence and 

product market competition, consistent with greater disciplinary pressure increasing grant-

incentive gap sensitivity.  The coefficients on the interaction term are not significant for 

institutional ownership.  In Panels C and D, we see that the coefficients on all the interaction terms 

                                                           
25  We retrieve the total similarity data from the Hoberg-Phillips Data Library (Hoberg and Phillips, 2016) at 

http://hobergphillips.tuck.dartmouth.edu/ . 

http://hobergphillips.tuck.dartmouth.edu/
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are positive and significant: analyst following, institutional ownership, board independence and 

product market competition, consistent with greater disciplinary pressure increasing SOA.   

An important takeaway from this analysis is that the same disciplinary forces that increase 

grant-incentive gap sensitivity also increase the speed of adjustment to target incentive levels. This 

suggests that greater disciplinary pressure is associated with lower contracting frictions, in which 

adjustment costs are lower or the benefits of closing incentive gaps more quickly are higher. The 

idea is that the more severe the frictions, the more equity grant decisions will be constrained and 

the slower the speed with which firms close the incentive gap between target and actual incentives. 

Given that adjustment speed reflects the duration that deviations from target persist, if the incentive 

target is set to maximize shareholder value we would expect that the negative influence of 

deviations on firm performance should increase with persistence of the deviation. We examine this 

in the next section. 

4.   Persistence of incentive gaps and firm performance 

In the previous section, we focused on the role of target incentives and contracting frictions 

in equity grant strategies without regard to the nature of the target itself. In this section, we explore 

the extent to which target incentives are consistent with shareholder value maximizing incentive 

levels.  If this is indeed the case and adjustment speed reflects the persistence of deviations from 

target, then the negative influence of deviations on firm performance should increase as adjustment 

speed decreases. Specifically, we examine whether firm characteristics associated with slower 

speed of adjustment also magnify the negative consequences of incentive gaps for firm 

performance. We urge caution in interpreting our results given that well-known endogeneity issues 

make it empirically challenging to establish causal relations between corporate governance 

mechanisms and firm performance.  We consider the implications of incentive gaps for ROA in 
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Section 4.1, and for FCF in Section 4.2. 26 In both analyses, we use a regression framework 

analogous to the ones used in Section 3.  The regressions take the form: 

1 , 1 , 1 ,| | / .it i t i t i tPerformance IncentiveGap Controls Industry Year Fixed Effects         (12) 

We use the absolute value of the incentive gap as we expect both deficient and excessive incentives 

to influence performance negatively. For brevity, we report the results based on EC sample and 

the results are similar for IL sample.  

4.1 Analysis of ROA and incentive gaps 

We report the results of our ROA analyses in Table 6. The control variables included are 

comparable to those used in Kale, Reis, and Venkateswaran (2009).  Appendix B defines all 

variables, with descriptive statistics reported in Table 1. In Table 6, Panel A, speciation (1), we 

consider the main effect from incentive gaps and see that the coefficient on |Incentive Gapt-1| is 

negative and significant. In specification (2), we include the interaction term |Incentive 

Gap|*Deficiency, where Deficiency is an indicator variable set equal to one for incentive gap > 0, 

and zero otherwise. We document that the negative effect of the incentive gap is significantly lower 

when target incentive are greater than actual (deficient incentives).  As we documented in Section 

3.3, deficient incentives are associated with significantly faster SOA.  Thus, we see that the same 

characteristic associated with faster SOA also mitigates the negative consequences of an incentive 

gap for future ROA. In Table 6, Panel B we extend the window for future ROA and consider 

ROAt+1, ROAt+2 and ROA[t,t+2]. We see that in all three specifications, the coefficient on |Incentive 

Gapt-1| is negative and significant, suggesting that the incentive gap has multi-year implications.  

                                                           
26 We do not examine market based performance, i.e., stock returns. In order for future returns to be impacted by a 

current incentive gap, it would have to be the case that the market doesn’t impound the implications of the incentive 

gap into stock prices in a timely fashion.  This confounds the performance implications of incentive gaps with issues 

of market efficiency. 
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In Table 7, Panel A, we report the results from exploring the influence of multi-year grant 

plans on ROA. In Section 3.3, we documented that multi-year grant plans are associated with 

slower SOA. We now examine whether multi-year plans exacerbate the negative influence of 

incentives gaps on future performance, by adding |Incentive Gapt-1|*Multi-yearindicator to the 

specification in equation (12). Table 7, Panel A, reports that the interaction term is negative and 

significant for fixed number grant plans, but negative and insignificant for fixed value plans.   

  In Section 3, we documented that coverage by analysts, institutional ownership, board 

independence and product market competition are all associated with faster SOA.  In Table 7, 

Panel B, we extend this analysis and examine whether these firm characteristics also mitigate the 

negative influence of incentive gaps on ROA. We document evidence consistent with this, finding 

that the coefficient on the interaction term is positive and significant for analysts following, 

institutional ownership, board independence and product market competition. 

4.2 Analysis of FCF and incentive gaps 

Our final analysis explores implications of incentives gaps for free cash flow. As a well-

known construct used in firm valuation analysis, free cash flow has gained importance in 

accounting disclosure as more and more firms choose to disclose the number in their annual 

earnings announcements (Adame et al., 2020). Further, Adame et al. (2019) document an upward 

trend in investor responsiveness to free cash flow surprises over time and more importantly, they 

show similar magnitude of market responsiveness to earnings surprises and to free cash flow 

surprises, suggesting that these two constructs are equally important.    

We report results of our FCF analysis in Table 8. In Panel A, specification (1), we find that 

future FCF is decreasing in incentive gap.  In Panel A, specification (2), we include the interaction 

term |Incentive Gap|*Deficiency, where Deficiency is an indicator variable set equal to one for 
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incentive gap > 0, and zero otherwise. We find that coefficient on the interaction term is positive 

and significant, implying that the negative association between FCF and incentive gap is mitigated 

for deficient incentives. Recall SOA is also relatively higher for deficient incentives. In Panel B, 

we add an interaction term, |Incentive Gap|*Multi-yearindicator and find that the interaction term is 

negative and significant for fixed number grant plans but negative and insignificant for fixed value 

grant plans. This suggests that fixed number plans exacerbate the negative effect from incentive 

gaps on FCF, consistent with pre-committed fixed number grants slowing a board’s ability to 

address shocks to incentive gaps. 

Finally, we examine whether analysts’ coverage, institutional ownership, board 

independence and product market competition mitigates the influence of incentive gaps on FCF.  

In table 8, Panel C, we see that the coefficients on analysts’ coverage, institutional ownership and 

board independence interaction terms are positive and significant. The coefficient of product 

market competition is positive, but not significant. Overall, these results are consistent with our 

results for ROA, where together these analyses suggest that slower (faster) SOA to target is 

associated with a more (less) negative influence of incentive gaps on a firm’s future operating 

performance.  

5. Summary 

A large body of research focuses on incentives emanating from a CEO’s firm-specific 

equity portfolio and presumes that observed equity portfolio incentives reflect optimal 

performance-based incentive levels chosen to maximize shareholder value. However, firms may 

not in general target overall equity portfolio incentives, and if they do, such targeted incentives 

may not be optimal from the shareholders’ perspective (e.g., CEO power theory). In this paper, we 

develop a novel perspective on boards’ dynamic equity grant strategies and provide new insights 
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into forces that shape equity grant decisions. Our main objective is to investigate the extent to 

which boards dynamically manage CEO equity portfolio incentives around target levels and 

examine the nature of this process. To this end, we conceptualize equity grant strategies as a 

dynamic adjustment process in which a board’s ability to achieve target levels is constrained by 

contracting frictions. Our empirical design first estimates the gap between target and actual 

incentives, and then explores cross-sectional differences in the sensitivity of equity grants to 

incentive gaps and how these differences map into the speed of convergence between target and 

actual incentives, and ultimately a firm’s future performance.   

Our main contribution lies in our integrated cross-sectional analysis that links lower (higher) 

grant-incentive gap sensitivity to slower (faster) speed of adjustment to target levels, and slower 

(faster) SOA to larger (smaller) negative performance outcomes. We provide evidence that equity 

grants are sensitive to incentive gaps, where the sensitivity of grants to incentive gaps is stronger 

for below target relative to above target incentives. In a novel analysis, we examine implications 

of multi-period equity grant strategies in which firms pre-commit to future grants of a fixed number 

or fixed value of units. We find that fixed plan grant strategies significantly reduce the sensitivity 

of grants to incentive gaps. We also find that the sensitivity of grants to incentive gaps is increasing 

in monitoring intensity and product market competition. Building on these results, we provide 

evidence that lower grant-incentive gap sensitivity is associated with slower speed of adjustment 

to target incentives. Finally, we explore the nature of the target itself. Consistent with more 

persistent incentive gaps degrading performance more, we provide evidence that slower 

adjustment to target incentives is associated with more severe performance degradation. 

We extend Core and Guay (1999) by documenting extensive cross-sectional evidence 

consistent with differences in grant-incentive gap sensitivity reflecting differences in contracting 
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frictions, with greater frictions increasing the persistence of incentive gaps and with more 

persistent incentive gaps more negatively influencing future firm performance. We also extend 

Hall (1999) and Shue and Townsend (2017a, b) by documenting that multiyear grant plans are 

associated with lower grant-incentive gap sensitivity, slower SOA and lower future performance. 

Finally, by connecting equity grant strategies to SOA and SOA to performance, we complement 

and extend prior literature that uses a speed of adjustment approach to examine relations between 

compensation and firm performance (e.g., Cheung and Wei, 2006; Tong 2008; Elsas and Florysiak, 

2011; Bushman et al., 2016).
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Appendix A: measuring the value of performance vesting grants using simulation  

Relative to time based vesting grants (TV), the value of performance based vesting grants 

(PV) depends crucially on the uncertain future outcomes of performance measures over the 

performance period. To incorporate such performance vesting provisions, Bettis et al. (2018) 

develop a method which simulates future performance in order to compute its effect on vesting. 

We rely heavily on Bettis et al. (2018) in the following description of their methodology.27 

Following Bettis et al. (2018), we only consider the grants where the performance metric is 

accounting (A) or stock price (P) or both accounting and stock price. So the discussion will be 

based on bivariate case when both accounting and stock price performance metrics are considered. 

Of course, it also works when both performance metrics are accounting measures. It is 

straightforward to reduce it to univariate case when the contract specifies only one metric.     

Estimating economic value of a grant requires a probabilistic model of how the 

performance (state) variables At and Pt evolve from initial values A0 and P0 over the performance 

period, t = 0 to t = τ. We assume that the rate of change in (At, Pt), has a stationary multivariate 

cumulative distribution, 𝑟 = (rA, rP) ∼ F→(�⃗� , Σ), with vector of drift rates given by �⃗� and the 

covariance (among drift rates) matrix by Σ. Both At and Pt can enter directly into ex post value of 

the grant and thus will affect discounted, expected economic value through the variation of each 

and covariation with each other. 

When the grant schedule employs a performance metric based only on stock price, we use 

three years of weekly data up to the week just prior to the grant date (t = 0), or the valuation date 

0 < t ≤ τ if it is after the grant date, to estimate the parameters (�⃗�, Σ). Thus, for example, to estimate 

volatility, we use up to 156 (+ 1) weeks of data to calculate returns on P. When the grant schedule 

                                                           
27 See Bettis et al. (2018) for further details.  
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employs one or more accounting metrics, however, for some parameter estimates, we employ five 

years of quarterly data up to the most recent quarter prior to the valuation date. Because the data 

are noisy and the observations are few, for the granting firm, we estimate (�⃗�, Σ) as the average 

across all firms, including the granting firm, in the same two-digit SIC. Thus, for example, 

estimates of σAP = cov(rA, rP) rely on 20 (+ 1) quarters of data to calculate returns on A and P for 

all firms in the same two-digit industry. All stock return measures include dividends.  

Under the risk-neutral approach, the state variables (A, P) evolve according to the joint 

normal-lognormal cumulative distribution associated with annual return rates distributed joint 

normal 𝑟 = (rA, rP) ∼ F→(�⃗�, Σ), where drift is the risk-free rate for each metric, �⃗� = 1⃗⃗rf . For a 

given grant, we simulate one million paths from initial values of the vector of state variables to the 

end of the performance period. We calculate (Aτ, Pτ) and then N(Aτ,Pτ)V(Pτ) for each realization, 

where N(Aτ, Pτ) is the number of shares or options that vest at the end of the performance period t 

= τ and V(Pτ) is the value of the back-end financial instrument at the end of the performance 

period.28 We discount the average of those values back to the grant date using a risk-free rate, rf, 

specifically the rate on the newest ten-year Treasury note.  

To calculate the delta of a stock or option grant, we perturb initial P0 (or Pt with 0 < t < τ 

when valuation date is after the grant date) by 1%, simulate ex ante value based on the different 

initial condition (A0, (1.01) P0). We then take the difference between the simulated values based 

on different initial starting points ((A0, (1.01) P0) versus (A0, P0)). This difference indicates the 

effect on the ex-ante expected discounted value of the p-v grant of changing the stock price by 1%. 

We call this the marginal stock delta and denote it as δP. Similarly, we perturb initial A0 by 1%, 

simulate ex ante value based on the different initial condition ((1.01)*A0, P0), and take the 

                                                           
28 For both options and stock awards, V(Aτ, Pτ) depends directly on Pτ only, so V(Aτ, Pτ) = V(Pτ). 
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difference between the simulated values based on the different initial starting points. The 

difference indicates a direct effect of changing accounting performance by 1% on the ex-ante 

expected discounted value of the p-v grant. We call this the marginal accounting delta, denoted as 

δA. Since stock performance and other performance metrics often are related, we need to 

incorporate the correlation between the two. For each 1% change in stock price, on average there 

will have been some antecedent or associated change in accounting performance which can be 

estimated as the (statistical) elasticity of A in P, βAP = cov(rA, rP)/cov(rP, rP). We perturb initial P0 

by 1%, A0 by βAP%, simulate ex ante value based on the different initial condition ((1 + 

0.01*βAP)*A0, (1.01)*P0), and take the difference between the simulated values based on the 

different starting points, ((1+0.01 βAP)A0, (1.01)P0) versus (A0, P0)). The difference indicates the 

effect of changing stock performance by 1%, while also including the normal associated change 

in the other performance metric, to measure the full effect of the 1% change in stock price on the 

ex-ante expected discounted value of the p-v grant. We call this the aggregate delta, δAgg. For 

intuition, δAgg to a first order can be approximated by δAgg ≈ δP+βAPδA. 
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Appendix B: Variable Definition and Measurement 

 
Dependent Variables:   

FCF (free cash flow) (Cash flow from operation – Capital Expenditure)/lagged assets 

(see Adame et al., 2020). 

Grant Delta The dollar change in the value of the CEO’s annual grant of stocks 

and options given a 0.01 increase in the underlying stock price, 

estimated following Core and Guay (1999) model or the simulation 

methodology from Bettis et al. (2018) for grants including 

performance vesting provisions.  

Portfolio Delta The dollar change in the value of the executive’s equity portfolio 

given a 0.01 increase in the underlying stock price, estimated 

following Core and Guay (1999) model. 

ROA (return on asset) Return on asset, income before extraordinary items scaled by 

lagged total asset. 

  

Independent Variables:  

Advertising to Capital Advertising expense divided by Net of PP&E. 

Analyst Following Number of analysts who follow a firm. 

BM  Book-to-market ratio of equity.  

Board Independence The percentage of independent board directors are above median in 

the sample at the beginning of the year, and zero otherwise. 

Capital Net of PP&E scaled by total asset.  

Capital to Sales Net of PP&E scaled by sales. 

Cash Cash holding scaled by total asset. 

Cash Flow Shortfall Three-year average of [(common and preferred dividends + cash 

flow from investing - cash flow from operations) / total assets]. 

CEO Tenure CEO's tenure in a firm. 

CFO (cash flow from operation) Cash flow from operation, scaled by lagged total asset. 

Cumulative Return Annual buy-and-hold returns excess over equal-weighed market 

return starting from the month after CEO takes the position, and 

ending in fiscal year t. 

Incentive Gap Target delta at t-1 (from column (4) of Table 2, Panel A for EC 

and Panel B of Table 2 for IL sample), minus Actual Delta. That 

is: TargetDelta𝑡−1 − 𝐴𝑐𝑡𝑢𝑎𝑙𝐷𝑒𝑙𝑡𝑎𝑡−1 
Deficiency A dummy variable that equals one if Delta Gap > 0, and zero 

otherwise. 

Dividend Constraint A dummy variable that equals one if the firm is dividend 

constrained in any of the three years prior to the year the new 

equity grant is awarded, and zero otherwise. Following Core and 

Guay (1999), we categorize a firm as dividend constrained if 

[(retained earnings at year-end cash dividends and stock 

repurchases during the year)/the prior year's cash dividends and 

stock repurchases], is less than two. If the denominator is zero for 

all three years, we also categorize the firm as dividend constrained. 

Dividend Yield The dividends per share ex-date divided by close price for the 

fiscal year. 
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Firm Size  Natural logarithm of market capitalization.  

Fix Plan A dummy variable which equals to one if a CEO receives the same 

number of options in two consecutive years and zero otherwise or 

equals to one when the value is within 3% of the previous year, zero 

otherwise. (see Shue and Townsend, 2017).  
Free-cash-flow Problem  Three-year average of [(cash flow from operations minus common 

and preferred stock dividends)/total assets], if the firm’s book-to-

market assets ratio is greater than or equal to one; otherwise, it is 

zero (see Core and Guay, 1999). 

High Analyst Following A dummy variable which equals to one if Analyst Following is 

above median of the sample, and zero otherwise. 

High Institution Ownership A dummy variable which equals to one if Institutional Ownership 

is above median of the sample, and zero otherwise. 

Idiosyncratic Risk Standard deviation of the residual from a market model regression 

estimated over the fiscal year with daily returns. 

Industry Homogeneity Mean partial correlation between firm’s returns and an equally 

weighted industry index, for all firms in the same two-digit SIC 

industry code, holding market return constant (see Parrino, 1997), 

estimated based on 60 monthly returns prior to sample year. 

Industry Median Delta Median CEO delta in the same 2-digit industry.  

Institution Ownership Percentage of outstanding shares held by the institutional investors.  

Leverage Financial leverage, measured as total liability divided by total 

asset.  

Log (Sales)  Natural logarithm of sales 

NOL Net operating loss, a dummy variable which equals one if 

operating income after depreciation is negative for any of the 

previous three years, and zero otherwise. 

Peer Firm Delta Median CEO delta among CEOs whose firms are named as peers 

in the proxy statement. 

Product Market Competition Total similarity measure is from Hoberg and Phillips (2016) based 

on text-based analysis of firms’10-K product descriptions, 

computed as the sum of the pairwise cosine similarities between 

the given firm’s product description and those of all other firms in 

the given year. Higher values of total similarity indicate that a firm 

faces more intense product market competition in a given year. 

PV Indicator A dummy variable which equals to one if the firm has performance 

based vesting plan in a given year, and zero otherwise.  

R&D to Capital Research & development expenditure divided by net of PP&E. 

Return Annual buy-and-hold return.  

Return Volatility Variance of 60 monthly returns preceding sample year. 

Tobin’s Q Measured as ((Total asset – Book value of equity + Market value 

of equity)/ Total asset). 
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Table 1 Summary Statistics 

This table reports the summary statistics for all variables used in this study. Panel A reports summary statistics for all 

CEO compensation/incentive related variables; Panel B reports summary statistics for ExecuComp database on all 

firm characteristic related variables; Panel C reports summary statistics for Incentive Lab database on all firm 

characteristic related variables. The sample period covers 2006 to 2018 except for product market competition which 

ends in 2015. All continuous variables are winsorized at 1% and 99%. See Appendix B for variable definition and 

measurement. 

Panel A: Incentive Variables 

  Mean STD Median Q1 Q3 

Portfolio Delta (EC Sample) 989.25 10512.89 217.03 98.07 539.93 

Log(1+Portfolio Delta) (EC Sample) 5.459 1.357 5.385 4.596 6.293 

Incentive Gap (EC Sample) 0.044 0.613 0.074 -0.221 0.327 

Deficiency (EC Sample) 0.482 0.500 0.000 0.000 1.000 

ΔLog(1+Portfolio Delta) (EC Sample) -0.002 0.511 -0.014 -0.281 0.246 

Grant Delta (EC Sample) 61.431 302.655 32.224 12.277 67.115 

Log(1+Grant Delta) (EC Sample) 3.280 1.371 3.503 2.586 4.221 

Portfolio Delta (IL Sample) 1652.13 17831.31 356.23 168.99 787.54 

Log(1+Portfolio Delta) (IL Sample) 5.951 1.249 5.878 5.136 6.670 

Incentive Gap (IL Sample) -0.001 0.506 -0.003 -0.262 0.243 

Deficiency (IL Sample) 0.497 0.500 0.000 0.000 1.000 

ΔLog(1+Portfolio Delta) (IL Sample) -0.015 0.713 0.067 -0.254 0.317 

Grant Delta (IL Sample) 52.14 97.02 35.28 17.81 66.35 

Log(1+Grant Delta) (IL Sample) 3.472 1.079 3.591 2.935 4.210 

Multi-year Plan_Fixed Number 0.085 0.279 0.000 0.000 0.000 

Multi-year Plan_Fixed Value 0.056 0.230 0.000 0.000 0.000 

Multi-year Plan_Fixed Number/Value 0.131 0.337 0.000 0.000 0.000 
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Panel B: Firm Characteristics - EC sample 

  Mean STD Median Q1 Q3 

ROAt 0.041 0.083 0.044 0.012 0.079 

FCFt 0.056 0.083 0.052 0.014 0.098 

PV Indicatort 0.546 0.498 1.000 0.000 1.000 

Industry Median Deltat 6.412 0.896 6.227 5.857 6.712 

Sizet-1 7.865 1.592 7.732 6.763 8.908 

BMt-1 0.568 0.468 0.475 0.296 0.720 

Log(idiosyncratic risk)t-1 -4.086 0.476 -4.112 -4.439 -3.773 

Log (CEO Tenure)t-1 1.946 0.638 1.946 1.386 2.398 

Casht-1 0.138 0.150 0.083 0.030 0.196 

Returnt-1 0.147 0.494 0.105 -0.095 0.314 

ROAt-1 0.044 0.094 0.044 0.013 0.082 

Leveraget-1 0.553 0.216 0.558 0.404 0.707 

Capitalt-1 0.224 0.233 0.140 0.042 0.332 

Free-cash-flow Problemt-1 0.076 0.080 0.071 0.032 0.115 

Cumulative_returnt-1 -0.004 0.106 0.000 0.000 0.000 

Analyst Followingt-1 2.181 0.771 2.251 1.696 2.784 

Institutional Ownershipt-1 0.805 0.211 0.843 0.711 0.936 

Log (Sales)t-1 7.603 1.559 7.513 6.484 8.648 

NOLt-1 0.122 0.328 0.000 0.000 0.000 

Cash Flow Shortfallt-1 -0.145 0.106 -0.136 -0.204 -0.079 

Dividend Constraintt-1 0.417 0.493 0.000 0.000 1.000 

R&D to Capitalt-1 0.443 2.932 0.000 0.000 0.186 

Industry Homogeneityt-1 0.230 0.115 0.193 0.138 0.316 

Board Independence 0.794 0.108 0.818 0.727 0.889 

Product Market Competition 5.203 9.429 2.065 1.306 4.148 

Return Volatilityt-1 0.014 0.016 0.009 0.005 0.016 

Capital to Salest-1 0.447 0.819 0.173 0.094 0.365 

Advertising to Capitalt-1 0.122 0.751 0.000 0.000 0.062 

Dividend Yieldt-1 0.016 0.032 0.011 0.000 0.024 

Tobin's Qt-1 1.778 1.016 1.474 1.127 2.062 

CFOt-1 0.103 0.078 0.095 0.053 0.146 
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Panel C: Firm Characteristics - IL sample 

  Mean STD Median Q1 Q3 

PV Indicatort 0.541 0.498 1.000 0.000 1.000 

Peer Firms Deltat 6.731 1.092 6.614 6.008 7.258 

Sizet-1 8.767 1.337 8.608 7.840 9.634 

BMt-1 0.515 0.436 0.418 0.261 0.654 

Log(idiosyncratic risk)t-1 -4.204 0.460 -4.250 -4.538 -3.917 

Log (CEO Tenure)t-1 1.924 0.630 1.946 1.386 2.398 

Casht-1 0.132 0.139 0.082 0.031 0.188 

Returnt-1 0.146 0.448 0.114 -0.066 0.306 

ROAt-1 0.051 0.086 0.049 0.018 0.090 

Leveraget-1 0.588 0.202 0.595 0.459 0.732 

Capitalt-1 0.234 0.241 0.141 0.044 0.354 

Free-cash-flow Problemt-1 0.081 0.071 0.075 0.037 0.118 

Cumulative_returnt-1 -0.003 0.101 0.000 0.000 0.000 

Analyst Followingt-1 2.526 0.661 2.652 2.166 3.001 

Institutional Ownershipt-1 0.811 0.198 0.843 0.725 0.930 

Log (Sales)t-1 8.317 1.334 8.237 7.431 9.229 

NOLt-1 0.096 0.295 0.000 0.000 0.000 

Cash Flow Shortfallt-1 -0.150 0.103 -0.141 -0.208 -0.083 

Dividend Constraintt-1 0.358 0.480 0.000 0.000 1.000 

Board Independence 0.809 0.105 0.833 0.750 0.900 

Product Market Competition 5.121 8.557 2.269 1.409 4.448 
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Table 2 Estimating CEO Target Incentive Levels 

In this table we estimate CEOs’ target incentives by regressing CEO Delta on lagged determinants of CEO equity incentives. Panel A is based on EC sample and 

Panel B is based on IL sample. For both samples, the sample period covers 2006 to 2018.  Standard errors are clustered by firm. See Appendix B for variable 

definition and measurement.  

Panel A: ExecuComp Database 

Dependent Variable =  Log(1+Portfolio Delta)t 

 (1) (2) (3) (4) 
 Estimate t-value Estimate t-value Estimate t-value Estimate t-value 

PV Indicatort 
  -0.138  -4.14  0.058  2.23  0.062  2.41  

Industry Median Deltat 
  0.158  7.41  0.192  7.07  0.818  4.30  

Firm Sizet-1 
  0.547  28.23  0.323  11.11  0.339  11.22  

BMt-1   -0.099  -2.52  0.015  0.46  0.030  0.90  

Log(idiosyncratic risk)t-1 
  0.173  3.68  -0.026  -0.91  -0.021  -0.64  

Log (CEO Tenure)t-1 
  0.739  28.51  0.598  25.89  0.605  25.54  

Casht-1   -0.056  -0.42  0.218  1.62  0.178  1.27  

Returnt-1   0.083  3.71  0.090  4.71  0.086  4.75  

ROAt-1   -0.206  -1.49  0.082  0.82  0.093  0.88  

Leveraget-1 
  -0.147  -1.58  0.182  1.65  0.154  1.39  

Capitalt-1 
  -0.317  -3.72  0.224  1.19  0.228  1.13  

Free-cash-flow Problemt-1 
  1.453  6.68  0.797  4.96  0.790  4.74  

Cumulative_returnt-1 
  -0.092  -1.01  0.051  0.70  0.022  0.29  

Analyst Followingt-1 
  0.018  0.55  -0.027  -1.04  -0.018  -0.65  

Institutional Ownershipt-1 
  0.040  0.54  0.073  0.85  0.143  1.53  

         

Firm Fixed Effects Included Not Included Included Included 

Year Fixed Effects Included Included Included Not Included 

2-digit SIC Fixed Effects Not Included Not Included Not Included Not Included 

Year*2-digit SIC Fixed Effects Not Included Not Included Not Included Included 

R2 0.7873  0.5463  0.8226  0.8377  

N 13,349 13,349 13,349 13,349 

 



44 
 

Panel B: Incentive Lab Database 

Dependent Variable =  Log(1+Portfolio Delta)t 

 Estimate t-value 

PV Indicatort 0.025  0.76  

Peer Firms Deltat -0.014  -0.66  

Firm Sizet-1 0.340  7.73  

BMt-1 0.051  1.30  

Log(idiosyncratic risk)t-1 0.033  0.67  

Log (CEO Tenure)t-1 0.671  23.93  

Casht-1 0.206  0.89  

Returnt-1 0.095  3.52  

ROAt-1 0.239  1.50  

Leveraget-1 0.013  0.08  

Capitalt-1 0.059  0.21  

Free-cash-flow Problemt-1 0.726  3.13  

Cumulative_returnt-1 -0.044  -0.44  

Analyst Followingt-1 -0.022  -0.52  

Institutional Ownershipt-1 0.165  1.16  
   

Compensation Consultant Fixed Effects Included 

Firm Fixed Effects Included 

Year*2-digit SIC Fixed Effects Included 

R2 0.8263 

N 7,363 
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Table 3 Equity Grant-Incentive Gap Sensitivity  

In this table we examine relations between future equity grants to CEOs by boards of directors and incentive gap. Grant Delta = the delta of the annual grant of 

stock and options to CEO. Incentive Gapt-1=Targett-1 –Actualt-1 portfolio incentives. Deficiencyt-1 is an indicator variable set equal to one when the incentive gap > 

0, and zero otherwise. Panel A includes both main results (columns (1) and (3)) and the interaction with Deficiency (columns (2) and (4)). Panel B considers multi-

year grant plans, where controls are omitted for brevity and they are the same as those used in Panel A. The sample period covers 2006-2018. See Appendix B for 

variable definition and measurement. We report bootstrapped standard errors to account for the generated regressor issue, and double cluster by firm and year. 

Panel A: Main Test 

Dependent Variable =  Log (1+ Grant Delta) t 

 EC Sample  IL Sample 

 (1) (2) (3) (4) 
 estimate t-value estimate t-value estimate t-value estimate t-value 

Intercept -1.817 -6.53 -0.481 -3.13 -0.872 -1.05 -0.876 -1.05 

Incentive Gapt-1 0.072 2.23 0.045 7.87 0.073 2.12 -0.006 -0.12 

Incentive Gap t-1*Deficiencyt-1   0.076 2.94   0.219 3.08 

Deficiencyt-1   -0.148 -5.01   0.073 1.66 

Log (Sales)t-1 0.528 50.33 0.511 54.29 0.368 39.12 0.356 24.57 

BMt-1 -0.313 -10.75 -0.322 -9.19 -0.251 -6.07 -0.249 -6.46 

NOLt-1 0.069 1.51 0.042 1.01 0.087 1.76 0.058 1.07 

Cash Flow shortfallt-1 -0.438 -3.03 -0.423 -2.78 -0.835 -8.18 -0.822 -8.10 

Dividend constraintt-1 0.033 1.55 0.034 1.68 0.054 1.79 0.059 1.85 

Returnt-1 0.268 8.33 0.304 8.47 0.051 0.55 0.069 2.57 
          

Year Fixed Effects Included Included Included Included 

2-digit SIC Fixed Effects Included Included Included Included 

R2 0.3678 0.3871 0.2575 0.2645 

N 12,045 12,045 5,431 5,431 
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Panel B: Interaction with Multi-Year Plan 

Dependent Variable =  Log (1+Grant Delta) t 
 EC Sample IL Sample 
 (1) (2) (3) (4) (5) (6) 
 estimate t-value estimate t-value estimate t-value estimate t-value estimate t-value estimate t-value 

Incentive Gapt-1 0.078 2.36 0.076 2.25 0.081 2.35 0.093 3.25 0.084 2.51 0.103 3.14 

Incentive Gap t-1*Indicatort-1 -0.183 -3.03 -0.092 -1.63 -0.144 -3.01 -0.362 -2.65 -0.203 -2.53 -0.308 -2.12 

Indicatort-1 0.334 10.55 0.439 15.48 0.394 16.80 0.071 1.01 0.257 11.27 0.154 4.64 
              

Control Variables Included Included Included Included Included Included 

Indicator Fixed Number Fixed Value Fixed Number or 

Fixed Value 
Fixed Number Fixed Value Fixed Number or 

Fixed Value 

R2 0.3712 0.3722 0.3750 0.2591 0.2609 0.2611 

N 12,045 12,045 12,045 5,431 5,431 5,431 
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Table 4 Speed of Adjustment to Target Incentives 

In this table, we examine the dynamic adjustment of the CEO delta by examining speed of adjustment (SOA). Panel A includes both main results (columns (1) and 

(3)) and interaction with Deficiency (columns (2) and (4)). Panel B considers the impact multi-year plan has on main results. Δlog(1+Portfolio Delta)t is the change 

in actual portfolio incentives from t-1 to t. Incentive Gapt-1=Targett-1 –Actualt-1 portfolio incentives. Deficiencyt-1 is an indicator variable set equal to one when the 

incentive gap > 0, and zero otherwise. Estimated SOA is given by the coefficient on incentive gap.  The sample period covers 2006-2018. See Appendix B for 

variable definition and measurement. We report bootstrapped standard errors to account for the generated regressor issue, and double cluster by firm and year. 

Panel A: Main Test 

Dependent Variable =  ΔLog (1+Portfolio Delta)t 
 EC Sample  IL Sample 
 (1) (2) (3) (4) 

 estimate t-value estimate t-value estimate t-value estimate t-value 

Intercept 0.044 9.09 0.007 0.54 -0.015 -1.68 0.033 1.91 

Incentive Gapt-1 0.555 25.76 0.406 10.61 0.629 16.72 0.663 12.87 

Incentive Gapt-1*Deficiencyt-1  
  

0.312 5.33   0.160 2.06 

Deficiencyt-1 
  

-0.038 -1.83   -0.081 -2.74 

         

R2 0.2143 0.2237 0.1987 0.2517 

N 11,164 11,164 6,401 6,401 
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Panel B: Interaction with Multi-Year Plan 

Dependent Variable =  ΔLog (1+Portfolio Delta)t 

 EC Sample IL Sample 

 (1) (2) (3) (4) (5) (6) 

 estimate t-value estimate t-value estimate t-value estimate t-value estimate t-value estimate t-value 

Intercept 0.087 17.97 0.084 18.21 0.086 17.64 0.070 10.43 0.066 9.66 0.068 9.55 

Incentive Gapt-1 0.440 26.15 0.435 24.99 0.441 25.00 0.456 17.85 0.446 18.36 0.457 17.56 

Incentive Gapt-1*Indicatort -0.088 -2.07 -0.052 -0.82 -0.073 -1.86 -0.129 -2.16 -0.010 -0.08 -0.093 -1.32 

Indicatort -0.022 -1.37 0.017 0.88 -0.003 -0.23 -0.008 -0.34 0.046 1.82 0.012 0.66 

             

Indicator Fixed Number Fixed Value 
Fixed Number or 

Fixed Value 
Fixed Number Fixed Value 

Fixed Number or 

Fixed Value 

R2 0.1583 0.1578 0.1581 0.1300 0.1295 0.1298 

N 10,516 10,516 10,516 5,895 5,895 5,895 
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Table 5 Cross-Sectional Analyses: Grant-Incentives Gap Sensitivity and Speed of Adjustment 

In this table, we examine how cross sectional variation in monitoring intensity and competition influence grant-incentive gap sensitivity and the speed of adjustment 

(SOA).  Panels A and B are for grant-incentive gap sensitivity and Panels C and D are for SOA. Grant Delta = the delta of the annual grant of stock and options 

to CEO. Incentive Gapt-1=Targett-1 –Actualt-1 portfolio incentives. For Panels A and B, controls are omitted for brevity (same as those used in Panel A of Table 3). 

The sample period covers 2006-2018 (but 2006-2015 for competition variable). All CVs are dummy variables based on sample median. See Appendix B for 

variable definition and measurement. We report bootstrapped standard errors to account for the generated regressor issue, and double cluster by firm and year. 

Panel A: Grant-Incentives Gap Sensitivity (EC sample) 

Dependent Variable =  Log (1+Grant Delta) t 
 (1) (2) (3) (4) 
 estimate t-value estimate t-value estimate t-value estimate t-value 

Incentive Gap t-1 0.057 2.06 0.098 1.99 0.099 2.45 0.137 3.46 

Incentive Gap t-1*CVt-1 0.168 2.87 -0.051 -0.84 0.177 3.30 0.135 2.43 

CVt-1 0.510 23.67 0.278 12.01 0.307 12.26 0.284 8.47 
         

Control Variables Included Included Included Included 

Cross sectional variable (CV) High Analyst Following High Institution Ownership High Board Independence High Competition 

R2 0.3704 0.3745 0.3821 0.3720 

N 12,045 12,045 9,916 9,379 

 

Panel B: Grant-Incentives Gap Sensitivity (IL sample) 

Dependent Variable =  Log (1+Grant Delta) t 
 (1) (2) (3) (4) 
 estimate t-value estimate t-value estimate t-value estimate t-value 

Incentive Gap t-1 0.087 3.51 0.100 2.79 0.084 3.44 0.115 2.68 

Incentive Gap t-1*CVt-1 0.138 2.72 -0.029 -0.60 0.119 2.90 0.149 2.33 

CVt-1 0.163 3.77 0.097 3.64 0.093 3.18 0.018 0.46 
         

Control Variables Included Included Included Included 

Cross sectional variable (CV) High Analyst Following High Institution Ownership High Board Independence High Competition 

R2 0.2312 0.2610 0.2704 0.2614 

N 5,431 5,431 4,801 3,930 



50 
 

Panel C: Speed of Adjustment (EC sample) 

Dependent Variable =  ΔLog (1+Portfolio Delta)t 

 (1) (2) (3) (4) 

 estimate t-value estimate t-value estimate t-value estimate t-value 

Incentive Gap t-1 0.508 20.11 0.499 14.32 0.468 15.18 0.540 19.80 

Incentive Gap t-1*CVt-1 0.098 2.35 0.114 2.48 0.112 2.16 0.098 2.26 

CVt-1 -0.026 -2.39 0.005 0.53 0.002 0.20 0.033 3.18 

         

Cross sectional variable (CV) High Analyst Following High Institution Ownership High Board Independence High Competition 

R2 0.2164 0.2165 0.2110 0.2629 

N 11,164 11,164 9,420 8,624 

 

Panel D: Speed of Adjustment (IL sample) 

Dependent Variable =  ΔLog (1+Portfolio Delta)t 

 (1) (2) (3) (4) 

 estimate t-value estimate t-value estimate t-value estimate t-value 

Incentive Gap t-1 0.473 11.82 0.459 5.93 0.461 7.97 0.472 9.01 

Incentive Gap t-1*CVt-1 0.221 3.05 0.189 2.26 0.201 2.37 0.232 2.83 

CVt-1 -0.033 -2.25 -0.005 -0.35 0.005 0.34 0.014 0.89 

         

Cross sectional variable (CV) High Analyst Following High Institution Ownership High Board Independence High Competition 

R2 0.2140 0.2037 0.2022 0.2622 

N 6,401 6,401 5,675 4,853 
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Table 6 Incentive Gaps and Future ROA 

In this table we examine the impact incentive gaps have on future operating performance: ROA. Incentive Gapt-1=Targett-1 –Actualt-1 portfolio incentives. 

Deficiencyt-1 is an indicator variable set equal to one when the incentive gap > 0, and zero otherwise. For this analysis, we consider the absolute value of Incentive 

Gap. In panel A, we consider main effect as well as interaction effect from Deficiency and in Panel B, we extend the future ROA from year t to year t+1, year t+2 

and cumulative future years [t, t+2] . The sample period covers 2006-2018. See Appendix B for variable definition and measurement. We report bootstrapped 

standard errors to account for the generated regressor issue, and double cluster by firm and year. 

Panel A: One-Year Ahead ROA 

Dependent = ROAt 
 (1) (2) 

 estimate t-value estimate t-value 

Intercept -0.1635 -2.36 -0.2072 -3.78 

│ Incentive Gap│t-1 -0.0057 -3.43 -0.0075 -4.41 

│ Incentive Gap│t-1*Deficiencyt-1    0.0063 2.49 

 Deficiencyt-1   -0.0057 -3.78 

 ROAt-1 0.3558 19.25 0.3479 14.22 

 R&D to Capitalt-1 -0.0021 -2.46 -0.0025 -1.50 

 Industry Homogeneityt-1 0.0095 0.82 0.0207 1.64 

 Firm Sizet-1 0.0264 4.05 0.0296 6.39 

 Firm Size2
t-1 -0.0014 -3.53 -0.0016 -5.62 

 Return Volatilityt-1 -0.1383 -2.03 -0.1122 -1.69 

 Capital to Salest-1 -0.0014 -1.12 -0.0027 -1.33 

 Leveraget-1 -0.0105 -2.06 -0.0075 -1.41 

 Advertising to Capitalt-1 0.0019 2.55 0.0020 2.53 

 Dividend Yieldt-1 0.0083 0.43 0.0136 0.74 

 Tobin's Qt-1 0.0194 12.90 0.0200 12.56 

 Cash Flowt-1 0.1369 7.75 0.1538 7.58 

     

Year Fixed Effects Included Included 

2-digit SIC Fixed Effects Included Included 

R2 0.4143 0.4083 

N 11,898 11,898 
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Panel B: Multi-Year Ahead ROA 

Dependent = ROAt+1 ROAt+2 ROA[t, t+2] 

 (1) (2) (3) 

 estimate t-value estimate t-value estimate t-value 

Intercept -0.0953 -4.71 -0.1385 -5.79 -0.3187 -6.23 

│ Incentive Gap│t-1 -0.0052 -2.03 -0.0051 -2.14 -0.0173 -2.99 

 ROAt-1 0.0214 7.33 0.0185 7.51 0.0784 11.02 

 R&D to Capitalt-1 0.1556 7.27 0.1406 6.22 0.6041 11.11 

 Industry Homogeneityt-1 -0.0049 -4.57 -0.0049 -2.54 -0.0129 -4.29 

 Firm Sizet-1 0.0217 1.59 0.0129 0.80 0.0414 1.09 

 Firm Size2
t-1 0.0173 3.53 0.0276 4.38 0.0545 4.25 

 Return Volatilityt-1 -0.0008 -2.93 -0.0014 -3.81 -0.0027 -3.52 

 Capital to Salest-1 -0.2267 -2.93 -0.1676 -2.32 -0.5042 -2.54 

 Leveraget-1 -0.0036 -2.00 -0.0021 -1.19 -0.0114 -2.55 

 Advertising to Capitalt-1 -0.0039 -0.55 -0.0089 -1.09 -0.0236 -1.24 

 Dividend Yieldt-1 0.0009 2.00 0.0017 2.46 0.0038 2.85 

 Tobin's Qt-1 0.0109 0.53 0.0221 1.10 0.0456 0.88 

 CFOt-1 0.1053 4.37 0.1160 5.28 0.3325 5.53 

       

Year Fixed Effects Included Included Included 

2-digit SIC Fixed Effects Included Included Included 

R2 0.2972 0.2602 0.4852 

N 8,033 8,033 8,033 
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Table 7: Cross-Sectional Analysis-Incentive Gaps and Future ROA 

In this table we further examine how cross sectional variations affect the relation between Incentive Gap and ROA. Incentive Gapt-1=Targett-1 –Actualt-1 portfolio 

incentives. For this analysis, we consider the absolute value of Incentive Gap. In panel A, we consider the moderating effect from the multi-year plan and in Panel 

B, we consider the moderating effect from monitoring as well as market competition. Controls are omitted for brevity and they are the same as those included in 

Table 6. The sample period covers 2006-2018 (but 2006-2015 for competition variable). All CVs are dummy variables based on sample median. See Appendix B 

for variable definition and measurement. We report bootstrapped standard errors to account for the generated regressor issue, and double cluster by firm and year. 

Panel A: Interaction with Multi-Year Plan 

Dependent Variable =  ROAt 
 (1) (2) (3) 
 estimate t-value estimate t-value estimate t-value 

│ Incentive Gap│t-1 -0.0056 -3.19 -0.0061 -3.54 -0.0053 -3.07 

│ Incentive Gap│t-1*Indicatort -0.0185 -2.11 -0.0073 -1.12 -0.0136 -2.51 

 Indicatort 0.0152 4.22 0.0052 1.97 0.0114 4.77 
       

Control Variables Included Included Included 

Indicator Fixed Number Fixed Value 
Fixed Number or Fixed 

Value 

R2 0.4196 0.4188 0.4195 

N 11,632 11,632 11,632 
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Panel B: Interaction with Monitoring/Competition Variables 

Dependent Variable =  ROAt 
 (1) (2) (3) (4) 
 estimate t-value estimate t-value estimate t-value estimate t-value 

│ Incentive Gap│t-1 -0.0087 -4.25 -0.0070 -3.55 -0.0091 -3.72 -0.0091 -3.82 

│ Incentive Gap│t-1*CVt-1 0.0079 3.52 0.0087 2.45 0.0068 2.49 0.0072 2.28 

 CVt-1 -0.0117 -5.82 -0.0025 -1.59 0.0002 0.18 -0.0044 -2.45 

         

Control Variables Included Included Included Included 

Cross sectional variable (CV) High Analyst Following High Institution Ownership High Board Independence High Competition 

R2 0.4083 0.4263 0.4434 0.4446 

N 11,898 11,898 10,096 8,598 
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Table 8 Incentive Gaps and Future FCF 

In this table we examine how incentive gaps affect a firm future operating performance: FCF. Incentive Gapt-1=Targett-1 –Actualt-1 portfolio incentives. For this 

analysis, we consider the absolute value of Incentive Gap.  Deficiencyt-1 is an indicator variable set equal to one when the incentive gap > 0, and zero otherwise. In 

panel A, we consider main effect and the interaction effect from Deficiency; in Panels B (C), we consider the moderating effect from the multi-year plan (monitoring 

and market competition). Controls are omitted for brevity in Panels B and C and they are the same as those included in Panel A. The sample period covers 2006-

2018 (but 2006-2015 for competition variable). All CVs are dummy variables based on sample median. See Appendix B for variable definition and measurement. 

We report bootstrapped standard errors to account for the generated regressor issue, and double cluster by firm and year. 

Panel: Main Test 

Dependent = FCFt 
 (1) (2) 
 estimate t-value estimate t-value 

Intercept -0.1046 -2.58 -0.1151 -2.92 

│ Incentive Gap│t-1 -0.0046 -2.75 -0.0094 -3.66 

│ Incentive Gap│t-1*Deficiencyt-1    0.0097 2.69 

 Deficiencyt-1   -0.0004 -0.25 

 ROAt-1 0.1470 8.15 0.1522 8.71 

 R&D to Capitalt-1 -0.0007 -1.41 -0.0009 -1.42 

 Industry Homogeneityt-1 -0.0080 -1.03 -0.0040 -0.43 

 Firm Sizet-1 0.0168 3.68 0.0163 3.61 

 Firm Size2
t-1 -0.0009 -3.21 -0.0008 -3.20 

 Return Volatilityt-1 -0.1166 -2.18 -0.0759 -1.06 

 Capital to Salest-1 -0.0142 -9.52 -0.0141 -9.25 

 Leveraget-1 0.0064 1.37 0.0086 1.91 

 Advertising to Capitalt-1 0.0023 2.04 0.0025 2.75 

 Dividend Yieldt-1 0.0510 2.15 0.0502 3.00 

 Tobin's Qt-1 0.0206 14.95 0.0214 11.41 

 CFOt-1 0.2509 12.07 0.2620 12.35 

      

Year Fixed Effects Included Included 

2-digit SIC Fixed Effects Included Included 

R2 0.4383 0.452 

N 11,898 11,898 
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Panel B: Interaction with Multi-Year Plan  

Dependent Variable =  FCFt 

 (1) (2) (3) 

 estimate t-value estimate t-value estimate t-value 

│ Incentive Gap│t-1 -0.0045 -2.56 -0.0047 -2.79 -0.0041 -2.36 

│ Incentive Gap│t-1*Indicatort -0.0228 -2.84 -0.0109 -0.91 -0.0162 -2.10 

 Indicatort 0.0070 1.64 0.0017 0.44 0.0043 1.40 

       

Control Variables Included Included Included 

Indicator Fixed Number Fixed Value Fixed Number or Fixed Value 

R2 0.4310 0.4308 0.4310 

N 11,632 11,632 11,632 

 

 

 

Panel C: Interaction with Monitoring/Competition Variables 

Dependent Variable =  FCFt 

 (1) (2) (3) (4) 

 estimate t-value estimate t-value estimate t-value estimate t-value 

│ Incentive Gap│t-1 -0.0120 -5.98 -0.0084 -3.59 -0.0075 -3.32 -0.0063 -2.42 

│ Incentive Gap│t-1*CVt-1 0.0092 2.86 0.0076 2.14 0.0070 2.21 0.0028 0.90 

 CVt-1 0.0015 0.78 0.0045 3.25 -0.0005 -0.38 0.0052 2.81 

         

Control Variables Included Included Included Included 

Cross sectional variable (CV) High Analyst Following High Institution Ownership High Board Independence High Competition 

R2 0.4409 0.4503 0.4711 0.4191 

N 11,898 11,898 10,096 8,598 

 




