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Abstract  

Given the adverse effect on their welfare, managers are reluctant to disclose bad news in a timely 

fashion. We examine the effect of managers’ pay duration on firms’ voluntary disclosures of bad news. 

Pay duration refers to the average period that it takes for managers’ annual compensation to vest. We 

hypothesize and find that pay durations can incentivize managers to provide more bad news earnings 

forecasts. This result holds after controlling for the endogeneity of pay duration. In addition, we find 

that the effect of pay duration is more pronounced for firms with weaker governance and with poorer 

information environments, where the marginal benefits of additional disclosures are higher. We also 

find that these effects are stronger for firms facing lower litigation risk and for firms operating in more 

homogenous industries, where managers’ ex-ante incentives to disclose bad news are particularly 

weak. Overall, we contribute to the literature by providing evidence that lengthening the vesting 

period of managers’ compensation can induce managers to be more forthcoming with bad news.  

KEYWORDS  

executive compensation, management forecasts, pay duration, voluntary disclosure  

JEL CLASSIFICATION G39, J33, M41 

 

INTRODUCTION 

We examine the effect of managers’ pay duration on firms’ voluntary disclosures. Pay duration refers 

to the average period that it takes for managers’ annual compensation to vest. Using management 

earnings forecasts to capture voluntary disclosures, we investigate whether managers with long pay 

durations are more likely to issue bad-news earnings forecasts than those with short pay durations. 

We focus on bad news forecasts because managers generally disclose good news in a timely fashion 

but are reluctant to disclose bad news (e.g., Kothari et al., 2009). It is thus important to understand 

how managers can be incentivized to disclose bad news. 

Our analyses are motivated by the observation that stock-based compensation may not align 

managers’ interests with those of shareholders if the vesting period is short. In particular, Goldman 
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and Slezak (2006) find that stock-based compensation is a double-edged sword; it can induce 

managers to exert more effort to increase firm value, but it can also induce managers to engage in 

earnings management. In addition, while Armstrong et al. (2010) and Erickson et al. (2006) do not find 

a significant relation between equity incentives and earnings management, other studies find that 

stock-based compensation can motivate managers to pursue short-term gains at the expense of long-

term firm value (e.g., Bergstresser & Philippon, 2006; Bolton et al., 2006; Cheng & Warfield, 2005; 

Efendi et al., 2007). In the disclosure setting, although Nagar et al. (2003) find that managers’ equity 

incentives can mitigate disclosure-related agency conflicts and increase voluntary disclosures, Kothari 

et al. (2009) find that stock-based compensation can motivate managers to withhold bad news due to 

their concerns about short-term stock price drops. 

Some researchers argue that to address managerial short-termism, executive compensation should be 

linked to firms’ long-term performance. For example, Bebchuk and Fried (2010) argue that short-term 

pay arrangements are likely to have influenced the excessive risk-taking behavior of bank executives 

before the financial crisis and suggest a long horizon of executive compensation as one of the ways to 

address managerial myopia. A number of executives and government officials share the same view. 

For example, former Treasury Secretary Timothy Geithner (2009) argued, “Companies should seek to 

pay top executives in ways that are tightly aligned with the long-term value and soundness of the 

firm.”1 

Although lengthening pay duration can increase the long-term value of the firm by motivating 

managers to undertake long-term yet risky projects, it is costly. Because the risk that executives have 

to bear increases with the duration over which their compensation vests, risk-averse managers likely 

demand higher risk premiums when pay duration is longer. Thus, considering this trade-off, firms 

should determine pay duration based on various firm characteristics. Consistent with this notion, 

Gopalan et al. (2014) find that pay duration tends to be longer for firms with higher growth 

opportunities, greater long-term assets, higher R&D intensity, lower operating risk, and better past 

stock performance. Examining the determinants of the vesting terms of option grants, Cadman et al. 

(2013) arrive at similar conclusions. 

However, despite widespread recognition of the importance of linking executives’ pay to long-term 

firm performance, there is little research on the effect of pay horizon on corporate decisions. We thus 

focus on the voluntary disclosure of bad news. Long pay durations can motivate managers to disclose 

bad news for several reasons. First, they can improve the interest alignment between shareholders 

and managers (Gopalan et al., 2014). To the extent that a lack of disclosure of bad news is a 

manifestation of disclosure-related agency problems (Kothari et al., 2009; Nagar et al., 2003), longer 

pay durations can induce managers to be more forthcoming with bad news. Second, prior research 

finds that managers tend to sell the shares of their firms to diversify the risk of their portfolio when 

they receive additional options/shares (Ofek & Yermack, 2000). However, when the vesting period is 

longer, they are less likely to sell their shares given the same amount of option grants.2 Accordingly, 

for managers with longer pay durations (compared to those with shorter pay durations), a decrease in 

stock price would lead to unrealized losses rather than realized losses in their portfolio, thus reducing 

 
1 Former Federal Reserve Chairman Ben Bernanke (2009) made a similar remark: “Management compensation 
policies should be aligned with the long-term prudential interests of the institutions . . . and [should] avoid short-
term payments for transactions with long-term horizons.” In addition, Goldman Sachs’s Chief Executive Officer 
(CEO) Lloyd Blankfein (2009) urged, “An individual’s performance should be evaluated over time so as to avoid 
excessive risk-taking. To ensure this, all equity awards need to be subject to future delivery and/or deferred 
exercise.” 
2 Consistent with our argument, in an untabulated analysis, we find that managers’ stock and option grants are 
significantly positively correlated with the net sales of the shares in the next year when the pay duration is short 
but not when the pay duration is long. 
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their tendency to withhold bad news. Third, Kumar et al. (2012) find that bad news disclosures can 

improve investment efficiency and, ultimately, the firm value in the long run. Since the welfare of 

managers with longer pay durations is more linked to the long-term value of their firms, they have 

stronger incentives to disclose bad news. Based on these discussions, we expect managers with longer 

pay durations to be more likely to disclose bad news than those with shorter pay durations. 

Following Gopalan et al. (2014), we measure pay duration as the weighted average of the vesting 

periods of the four components of Chief Executive Officer (CEO) compensation, namely, salary, 

bonuses, restricted stock grants, and stock option grants, with the weight being the relative size of 

each component (with the vesting period of salaries and cash bonuses being naturally zero). The 

stock-based compensation measure used in prior studies implicitly assumes that restricted stock and 

option grants have the same vesting periods (e.g., Kothari et al., 2009; Nagar et al., 2003). In contrast, 

the pay duration measure explicitly incorporates the vesting schedules of different stock or option 

grants. 

As discussed previously, pay duration is endogenously determined (e.g., Cadman et al., 2013; Gopalan 

et al., 2014). Some firm characteristics may affect both the pay duration and the likelihood of bad 

news forecasts. We address this omitted correlated variable issue in several ways. First, we control for 

all of the important determinants of bad news disclosure identified in the prior research. Second, we 

use pay duration to explain one-year-ahead bad news forecast issuance. Third, we adopt an 

instrumental variable approach by using the state average and the industry average of pay duration as 

the instruments for a firm's pay duration based on the results in Kedia and Rajgopal (2009) and 

Hochberg and Lindsey (2010). 

Using a sample of 7536 firm-year observations from Russell 3000 firms between 2006 and 2010, we 

examine whether managers with longer pay durations are more likely to provide bad news earnings 

forecasts. We find that after controlling for the level of stock-based compensation and other 

determinants of pay duration and voluntary disclosure, pay duration is positively correlated with the 

likelihood of bad news earnings forecasts.3 Consistent with our expectation, this result indicates that 

managers with longer pay durations are more forthcoming with bad news. This result holds whether 

we use an annual measure or a cumulative measure of pay duration and is robust to an alternative 

measure of pay duration (i.e., a measure based on options and stocks only, excluding cash and 

bonuses). We also obtain consistent results from a change analysis. The change in pay duration is 

positively correlated with the change in the likelihood of issuing bad news earnings forecasts. 

Furthermore, we find that pay duration is positively correlated with the accuracy of bad news earnings 

forecasts, suggesting that pay duration improves not only the quantity but also the quality of 

voluntary disclosures. 

We then explore the circumstances under which pay duration can be more effective in motivating 

managers to disclose bad news. Since long pay durations motivate managers to disclose information, 

their marginal benefits are likely smaller when there are other mechanisms to induce managers to 

disclose information or when the quality of the information environment is already high. First, 

because prior research finds that firms with strong monitoring tend to make more disclosures (e.g., 

Ajinkya et al., 2005), the effect of pay duration should be stronger when the monitoring is weaker. 

Using board independence and institutional ownership to capture the effectiveness of shareholder 

monitoring, we find that pay duration has a stronger effect on firms with lower board independence 

and institutional ownership. Second, using analyst coverage and share turnover to capture the quality 

 
3 We find consistent results when we examine the frequency of bad news forecasts instead of the likelihood of 
forecast issuance (results untabulated). 
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of the information environment, we find that pay duration has a stronger effect on firms with lower 

analyst coverage and share turnover. 

Third, prior research finds that firms facing higher litigation risk are more likely to disclose bad news 

(e.g., Skinner, 1994, 1997). Thus, the incremental effect of pay duration would be greater for firms 

facing lower litigation risk. Using an industry-based measure of litigation risk, we find that the effect of 

pay duration is more pronounced among firms operating in less litigious industries. Finally, prior 

studies suggest that the managers of firms operating in more homogenous industries have greater job 

security concerns (Parrino, 1997). Therefore, these managers likely have stronger incentives to 

withhold bad news. The effect of pay duration on bad news disclosure would then be stronger for 

managers in more homogenous industries. Using a measure of industry homogeneity adopted from 

Parrino (1997), we find consistent results. 

We also conduct additional tests to provide further insights. First, since bad news disclosure is 

conditional upon bad news incidence, we repeat our main regression separately for the firms that are 

more likely to have experienced bad news and those that are less likely. We find that the positive 

effect of pay duration on bad news disclosures is observed only for the subsample of firms with a 

higher likelihood of bad news incidence. Second, to reconcile our results with those of Nagar et al. 

(2003), we examine the effect of pay duration on all management forecasts, including both good news 

and bad news forecasts. We find a positive effect of pay duration on the issuance of management 

forecasts in general; this result is not surprising given our main results based on bad news forecasts. In 

addition, consistent with Nagar et al. (2003), we find that the level of stock-based compensation has a 

significantly positive effect on management forecasts when we exclude pay duration, but its 

incremental effect is insignificant when pay duration is included in the analyses. 

We make the following contributions to the literature. First, we add to the voluntary disclosure 

literature that links executive compensation to management forecasts. While Baginski et al. (2018) use 

CEOs’ ex-ante severance pay agreements as a proxy for manager horizon and career concern, we focus 

on the managerial short-termism arising from stock-based compensation. Prior research has found 

that the level of stock-based compensation influences the incentive alignment between managers and 

shareholders in the voluntary disclosure setting (e.g., Nagar et al., 2003). We extend this line of 

research by examining another important and distinct feature of stock-based compensation, that is, 

the vesting period. Given the recent evidence that stock-based compensation can induce managers to 

be myopic, we shed light on this issue by providing evidence that longer pay durations can induce 

managers to be more forthcoming with bad news. 

Second, we contribute to the literature on executive compensation by focusing on the time horizon of 

executive compensation, which has received little attention. Cadman et al. (2013) study the 

determinants of option grant vesting terms, and Gopalan et al. (2014) examine the determinants of 

pay duration. Our study complements these studies by examining how pay duration affects voluntary 

disclosure. Our evidence should be of interest to shareholders and boards of directors, given the 

importance of disclosures for corporate governance (e.g., Beyer et al., 2010). Note that although we 

find an important benefit of lengthening pay duration (i.e., incentivizing managers to disclose bad 

news in a timely fashion), we do not consider the corresponding costs, and thus our analyses do not 

imply that longer pay durations should be adopted by all firms. 

 

2 BACKGROUND AND HYPOTHESIS DEVELOPMENT 

2.1 Research on stock-based compensation and voluntary disclosure 
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Through involvement in their firms’ operations, managers enjoy an information advantage over 

shareholders with respect to firm profitability. Disclosures can reduce the information asymmetry 

between managers and shareholders, thereby increasing stock liquidity, decreasing the cost of capital, 

and enhancing firm value. Disclosures also enable shareholders to better monitor managers, again 

leading to an increase in firm value.4 Moreover, timely disclosures of bad news can reduce litigation 

risk (Field et al., 2005; Skinner, 1994, 1997). In a typical class-action lawsuit, plaintiffs sue managers 

when they believe that managers’ failure to promptly disclose adverse information causes large losses 

due to significant equity price drops. 

While disclosures can benefit shareholders, they are costly to managers. Disclosures decrease 

managers’ information advantage and can potentially reduce insider trading profits (Baiman & 

Verrecchia, 1996). As disclosures can enhance investors’ monitoring, they can also reduce managers’ 

consumption of perks and firm control. As a result, managers prefer to make fewer disclosures, 

particularly those of bad news, because shareholders may act on this type of information (Shleifer & 

Vishny, 1989). In addition, as disclosures can help the labor market better assess the talent and 

capabilities of managers, managers are reluctant to disclose if they are uncertain how the market will 

respond to their disclosures (Nagar, 1999). The reluctance to reveal information is referred to as 

disclosure-related agency problems, which are known to arise when managers’ interests are not 

aligned with those of the shareholders (Nagar et al., 2003). 

Prior research suggests that stock-based compensation can improve the interest alignment between 

shareholders and managers, thus reducing agency problems in general (Jensen & Meckling, 1976; 

Morck et al., 1988) and disclosure-related agency problems in particular (Nagar et al., 2003). However, 

Goldman and Slezak (2006) find that stock-based compensation is a double-edged sword; it can induce 

managers to exert more effort to increase firm value, but it can also induce managers to engage in 

earnings management. In addition, while some studies, such as those of Armstrong et al. (2010) and 

Erickson et al. (2006), do not find a significant relation between equity incentives and accounting fraud 

or accounting irregularities, other studies provide evidence suggesting that stock-based compensation 

can motivate managers to pursue short-term gains at the expense of long-term firm value (e.g., 

Bergstresser & Philippon, 2006; Bolton et al., 2006; Cheng & Warfield, 2005; Efendi et al., 2007).5,6 

Moreover, while stock-based compensation can increase the propensity that good news is disclosed, 

its effect on the disclosure of bad news is less clear. Stock-based compensation may elicit the 

disclosure of bad news if the stock market interprets nondisclosure as a worse signal (Milgrom, 1981; 

Nagar et al., 2003; Verrecchia, 1983). However, Kothari et al. (2009) find that managers tend to 

withhold bad news, especially when the managers’ personal wealth is more closely tied to their firms’ 

stock price. Their evidence suggests that stock-based compensation may actually dampen the issuance 

of bad news disclosures. Moreover, the results of Kothari et al. (2009) are consistent with recent 

 
4 For example, see Diamond and Verrecchia (1991) and Glosten and Milgrom (1985) for the effects of corporate 
disclosure on the information asymmetry between managers and shareholders and Bushman and Smith (2001) 
and Shleifer and Vishny (1989) for the effects on agency costs. 
5 For example, Cheng and Warfield (2005) and Bergstresser and Philippon (2006) find that managers with higher 
equity incentives are more likely to manage earnings. Burns and Kedia (2006) and Efendi et al. (2007) find that 
the likelihood of accounting restatements is positively related to managers’ in-the-money option holdings. These 
studies overall suggest that because managers who receive stock/option grants tend to sell their shares and thus 
benefit from higher stock prices, stock-based compensation can induce managers to inflate short-term earnings 
and stock prices. 
6 While the prior studies discussed so far were conducted mainly in a US setting, we acknowledge that there are 
country-specific differences in pay practices. For example, compared to US firms, Japanese firms likely demand a 
higher extent of accounting conservatism because executives’ incentive-based compensation is predominantly 
based on earnings rather than stock returns in Japanese firms (Iwasaki et al., 2018). 
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evidence suggesting that managers with stock-based compensation tend to focus more on the current 

stock prices rather than the long-term value of the firm, and these managers may engage in value-

decreasing activities in the pursuit of short-term gains.7 In sum, previous studies provide inconclusive 

evidence of the effect of equity-based compensation on managers’ voluntary disclosures of bad news. 

As discussed previously, both researchers and practitioners suggest that the excessive focus on short-

term stock prices induced by stock-based compensation can be mitigated by lengthening the vesting 

period of stock-based compensation. When the vesting period is longer, managers care more about 

the long-term firm value and less about short-term stock prices. Consistent with this notion, Gopalan 

et al. (2014) find a negative relation between managers’ pay durations and abnormal accruals (their 

proxy for managers’ myopic behavior). This result suggests that longer pay durations improve the 

incentive alignment between shareholders and managers. It thus follows that given the same level of 

stock-based compensation, the effect of stock-based compensation may vary with its duration. We, 

therefore, examine whether long pay durations can mitigate disclosure-related agency problems and 

improve the voluntary disclosure of bad news. 

 

2.2 Hypothesis development 

We develop our hypotheses by discussing how the costs and benefits of voluntary disclosure vary with 

pay duration. While some costs and benefits, such as increased liquidity, lower cost of capital, and 

managers’ better career outcomes (e.g., reputation and employment opportunities), may affect both 

short-term and long-term focused managers, others may vary with the managers’ horizon. In 

particular, if managers with long pay durations enjoy greater benefits from enhanced disclosures 

and/or if disclosures are less costly for them, they would be more forthcoming than managers with 

short pay durations. In the following, we discuss why managers with long pay durations are more 

likely to disclose bad news than those with short pay durations. 

First, as discussed previously, Gopalan et al. (2014) argue that longer pay durations can reduce agency 

problems, as managers with longer pay durations focus on long-term performance and firm value, 

leading to a better interest alignment between managers and shareholders. It thus follows that longer 

pay durations can reduce disclosure-related agency problems and managers with long pay durations 

are more likely to disclose bad news than those with short pay durations. 

Second, due to the longer vesting period of option/stock grants, managers with long pay durations are 

less likely to exercise their options and sell their shares in the short term. Prior studies find that to 

diversify the risk of their portfolio, managers tend to sell the shares of their firms when they receive 

additional stock-based compensation (Cheng & Warfield, 2005; Ofek & Yermack, 2000). However, 

when the vesting period is longer, they are less likely to sell their shares given the same amount of 

option grants (Ofek & Yermack, 2000). Accordingly, for managers with longer pay durations (compared 

to managers with shorter pay durations), a decrease in stock price would lead to unrealized losses 

rather than realized losses in their portfolio, thus reducing their tendency to withhold bad news.8 As a 

 
7 Prior studies find that equity-based compensation may lead to opportunistic disclosures in certain 
circumstances. For example, Aboody and Kasznik (2000) find that managers delay good news disclosures and 
accelerate bad news disclosures before the award date of stock options. They interpret this disclosure behavior 
as opportunistic since it can decrease the stock price on the option grant date and the exercise price for stock 
options, thus increasing the value of the options awards. In addition, Cheng and Lo (2006) find that managers 
strategically increase the number of bad news forecasts to reduce the stock price before they purchase shares of 
their own companies. 
8 In an untabulated analysis, we corroborate that managers’ stock and option grants are positively correlated 
with the net sales of the shares in the next year when the pay duration is short but not when the pay duration is 
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result, managers with long pay durations have weaker incentives to withhold bad news than those 

with short pay durations. 

Finally, Kumar et al. (2012) find that bad news disclosures can improve investment efficiency and, 

ultimately, firm value in the long run. In their model, managers’ disclosures, in general, can reduce the 

divergence between investors’ beliefs and managers’ private information on firm prospects, helping 

investors make better capital allocation decisions. In particular, they argue that managers’ disclosures 

of bad news can improve investment efficiency via more efficient resource allocation, although they 

may trigger a short-term decrease in stock price. Kumar et al. (2012) also find that relative to 

managers with short horizons, those with long-term stakes in their firms have a greater propensity to 

disclose bad news to improve investment efficiency because they are able to enjoy the long-term 

benefits arising from the enhanced efficiency.9 As a result, we expect managers with long pay 

durations to have greater incentives to provide more timely disclosures of bad news.10 

Note that we use pay duration as a proxy for manager horizon because we want to capture manager 

horizon arising from compensation contracts. Our focus on pay duration is particularly important given 

the conflicting viewpoints on the effect of stock-based compensation on agency problems related to 

financial reporting and disclosure. On the one hand, stock-based compensation is instrumental in 

mitigating agency problems by improving the incentive alignments between shareholders and 

managers (e.g., Nagar et al., 2003). On the other hand, some researchers suggest that stock-based 

compensation can lead to financial misreporting (e.g., Bergstresser & Philippon, 2006; Cheng & 

Warfield, 2005; Efendi et al., 2007). By using pay duration as an empirical proxy for manager horizon, 

we aim to contribute to this debate. 

We use management earnings forecasts to capture bad news disclosures. Prior studies have found 

that earnings forecasts are important channels through which managers distribute their private 

information (e.g., Healy & Palepu, 2001). For example, Beyer et al. (2010) report that approximately 

16% of the variance in quarterly returns is explained by earnings guidance, whereas only 4% is 

explained by Securities and Exchange Commission (SEC) filings and press releases combined. In 

addition, management forecasts are important voluntary disclosures and the effect of pay duration on 

voluntary disclosure is probably bigger than its effect on mandatory disclosure, increasing the power 

of the tests. Thus, our first hypothesis (in the alternative form) is as follows: 

H1: Ceteris paribus, managers with long pay durations are more likely to issue bad news forecasts than 

managers with short pay durations. 

However, we may not find results consistent with H1. One may argue that managers wait for the 

economic situation to recover instead of releasing bad news promptly as suggested by the survey 

evidence in Graham et al. (2005). Moreover, they may withhold bad news to save their reputation if 

 
long. However, we acknowledge that withholding bad news before insider sales is subject to litigation risk 
(Cheng & Lo, 2006). Nonetheless, we reason that managers are more likely to engage in this type of behavior 
when the potential benefits of this strategy are higher. To the extent that these benefits are higher for managers 
with short pay durations, as they are more likely to sell shares in the near future than those with long pay 
durations, we expect them to be more likely to withhold bad news than those with long pay durations. 
9 Kumar et al. (2012) argue that although disclosures of bad news entail short-term stock price drops, for 
managers with long-term stakes in their firms, the long-term gains from the enhanced firm value (as a result of 
improved efficiency in investment) outweigh the costs of the short-term stock price drops. However, it is not the 
case for managers with short-term stakes, as the effect of short-term price drops is likely to dominate. 
10 If managers with short pay durations were more likely to engage in myopic investments (Gopalan et al. 2014), 
they would disclose less so that they could limit shareholders’ ability to monitor them (e.g., Edlin & Stigliz, 1995). 
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they believe that they can fix the problem later. If this were the case, pay duration would not be 

positively associated with managers’ disclosures of bad news. 

Our hypotheses on the cross-sectional variation relate to the circumstances under which pay duration 

is likely to be more effective in motivating managers to disclose bad news. First, prior research finds 

that firms with better governance are more effective in addressing agency problems, as they demand 

more information from their managers. Specifically, prior research finds that firms with more 

independent boards and firms with higher institutional ownership are more likely to disclose (e.g., 

Ajinkya et al., 2005). Therefore, the marginal effect of pay duration is likely to be smaller for firms with 

better governance. In contrast, for firms with poor governance, the effect of pay duration is expected 

to be more pronounced. 

Second, when the information environment of a firm is already rich, further enhancing disclosure 

arguably has a smaller marginal effect (e.g., Verrecchia, 1990).11 In contrast, for firms with poor 

information environments, the benefits of enhancing disclosure are greater, and therefore, pay 

duration would have a stronger effect on bad news disclosures. 

Third, as withholding bad news can increase litigation risk, prior studies find that firms are more likely 

to provide bad news when they face higher litigation risk (e.g., Skinner, 1994, 1997). Since these firms 

are motivated to disclose bad news in a timely fashion, the incremental effect of pay duration is 

expected to be weaker. In contrast, for firms facing lower litigation risk, the effect of pay duration is 

expected to be stronger in inducing bad news disclosures.12 

Finally, Parrino (1997) suggests that because it is easier for firms in more homogeneous industries to 

find CEO candidates (i.e., executives working in the same industry and having similar experience and 

skills), they are more likely to replace CEOs. As a result, CEOs in more homogenous industries have 

greater job security concerns than their counterparts in other industries. Since disclosing bad news 

can exacerbate career concerns, managers in more homogeneous industries are less likely to disclose 

bad news. As a result, the effect of pay duration in motivating firms to disclose bad news would be 

stronger for managers in more homogeneous industries. 

These discussions lead to the following hypotheses (stated in the alternative form): 

The effect of pay duration on bad news disclosures, as hypothesized in H1, is stronger for 

H2: Firms with weaker governance, 

H3: Firms with poorer information environments, 

H4: Firms facing lower litigation risk, and 

H5: Firms operating in more homogenous industries. 

 

  

 
11 As in many prior studies, we take the quality of the existing information environment as a given and consider 
the incremental effect of additional disclosures. 
12 However, if firms facing lower litigation risk tend to have weaker incentives to disclose bad news, an increase 
in pay duration may not have any meaningful effect on these firms’ disclosure behavior. Then, we may not find 
results consistent with our expectation. 
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3 RESEARCH DESIGN 

3.1 Data and sample selection 

We obtain the required data from various sources. We obtain executive compensation data from 

Equilar, which provides detailed information on executive compensation from 2006 onward for firms 

included in the Russell 3000 index. The data coverage in Equilar is comprehensive and includes the 

vesting schedule of individual stock and option grants, which is not available from ExecuComp.13 We 

collect the data on management forecasts from First Call's Company Issued Guidance file. For the 

control variables, we obtain financial information data from Compustat, stock price/return data from 

the Center for Research in Security Prices (CRSP), analyst forecast data from the Institutional Broker 

Estimate System (I/B/E/S), institutional ownership data from the Thomson Reuters Institutional 

Holdings (13f), equity offerings data from the Security Data Corporation's Global New Issues database, 

and boards of directors data from the corporate library. 

Table 1 describes our sample selection process. As we analyze how the duration of managers’ 

compensation awarded in year t influences the disclosure of earnings forecasts in year t+1, we require 

the CEO in year t+1 to have compensation data in year t.14 This procedure results in 10,920 firm-year 

observations in Equilar for the five-year period from 2006 to 2010. Our sample period ends with 2010 

because our management forecast data obtained from First Call stopped in November 2011.15 As our 

research design requires a one-year lag for pay duration, our analyses focus on management earnings 

forecasts issued during the period beginning with 2007. Of these observations, 150 firm-years are 

excluded because we are unable to find information on actual earnings or earnings announcement 

dates from First Call. In addition, 3234 firm-years are excluded due to missing values for the control 

variables. This procedure leaves us with a sample of 7536 firm-year observations. 

  

 
13 To illustrate the advantage of using Equilar, consider a CEO receiving stock awards of $100 each in March, 
June, and September with vesting periods of one, two, and three years, respectively. Assume also that these 
awards are the only equity-based compensation awarded to the CEO along with $500 of cash compensation in 
2019. Then the CEO’s annual pay duration in 2019 is calculated as ($100×1 + $100×2 + $100×3)/($300 + $500) = 
0.75. Although ExecuComp provides data on the grant-date fair value of option and stock awards at the 
individual grant level in the Plan-based Awards table, it does not provide data on the vesting schedules of 
individual grants. However, Equilar provides all the information necessary to calculate pay duration – grant-date 
fair value and vesting period at the individual grant level. 
14 We include the observations in which the CEO in year t+1 is not the CEO in year t in the analyses as long as the 
executive works in the same firm (e.g., as Chief Financial Officer (CFO)). 
15 We include observations from the 2010 fiscal year and the corresponding management forecast data in 2011 
to increase the sample size and the power of the test. However, including these observations introduces two 
complications. First, for 2011, we cannot obtain actual Earnings Per Share (EPS) or analyst consensus forecasts 
from the First Call database. As a result, we obtain these data from the I/B/E/S. Second, the management 
forecast coverage for 2011 is incomplete. Although these complications are likely to introduce noise into the 
analyses, they should not bias our results. Our inference remains the same when we restrict our sample period 
from 2006 to 2009 (results untabulated). 
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TABLE 1. Sample selection 

Criteria Number of 
observations 

Number of firm-years in Equilar in the 2006 to 2010 period 
 

10,920 

Minus 
  

 Number of firm-years without earnings data on the actual files from First Call 
 

(150) 

 Number of firm-years without data from the Compustat, CRSP, I/B/E/S, Thomson Reuters 
institutional holdings (13f), corporate library, or Security Data Corporation databases 

 
(3234) 

Final sample 
 

7536 

This table reports the sample selection process. 

 

3.2 Measurement of pay duration 

Pay duration captures the time horizon of managers’ incentives arising from a mix of short-term and 

long-term CEO compensation. Following Gopalan et al. (2014), we measure pay duration 

(P_DURATION) as the weighted average of the vesting periods of the four CEO compensation 

components in a given year, namely, salary, bonuses, restricted stock grants, and stock option grants, 

with the weight being the relative size of each compensation component. Specifically, pay duration is 

calculated as follows: 

 

where Salary is the dollar value of annual salary, Bonus is the dollar value of annual bonuses, 

Restricted Stocki is the grantdate fair value of restricted stock grant i with a vesting period of ti 

(measured in the number of years), Optionj is the grant date fair value of stock option grant j with a 

vesting period of tj (measured in the number of years), and n1 (n2) is the total number of stock 

(option) grants in a given year.16 See Appendix A for an example of the calculation of pay duration. 

Note that although the vesting period is zero for salary and bonuses, it is important to include them in 

the denominator. Pay duration is constructed to capture managers’ horizons induced by their annual 

compensation. If managers’ compensation is primarily in the form of salary and bonuses, granting 

them a small number of options and stocks with a very long vesting period would not induce them to 

act in the interests of long-term shareholders.17 

 
16 When the grants of restricted stock and stock option have a graded vesting schedule, the vesting period t is 
modified to (t+1)/2. 
17 One complication with the calculation of P_DURATION is that the number of securities and their vesting 
schedules are sometimes contingent on future performance. For these securities, we follow Gopalan et al. 
(2014) and make the following assumptions. First, when the vesting of a grant is contingent upon future 
performance but the number of securities is fixed, we assume that this grant will vest all at once at the end of 
the period over which performance is measured. Second, when a grant has a performance-based vesting 
schedule, we assume that this grant will vest according to the initially specified vesting schedule. Third, when a 
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This annual-based measure, however, has two limitations. First, it assumes that managers exercise all 

of the grants once they vest. However, some managers may hold the options and stocks for an 

extended period after they vest. Thus, the actual horizon of CEO compensation is longer than what is 

indicated by the pay duration measure. However, there is no compelling reason to believe that this 

issue would introduce a systematic bias. Second, the measure does not incorporate the effects of 

existing stock and option holdings or deferred compensation, such as postretirement benefits, for 

which the vesting schedules are usually unavailable. Our measure therefore only reflects the 

incentives arising from the current year's compensation. As a sensitivity test, we calculate a 

cumulative measure of pay duration by including the stocks and options awarded in previous years. 

While the inferences based on this alternative measure remain the same, this measurement also has 

its own limitations; its calculation requires many additional assumptions (due to a lack of vesting data 

before 2006) that are likely to lead to measurement errors. Nonetheless, obtaining similar results from 

both measures increases our confidence in the results. Section 4.2 provides a detailed discussion.18 

 

3.3 Management earnings forecasts 

Figure 1 depicts the timeline of the variable measurement. We focus on managers’ forecasts of the 

current period's earnings, either annual or quarterly, issued after the earnings announcement for 

fiscal year t but before the end of fiscal year t+1. We exclude the earnings forecasts issued between 

the fiscal period-end and the earnings announcement dates (i.e., pre-announcements) because 

managers have less discretion in these forecasts.19 

Figure 1: Timeline of compensation awards and earnings forecasts 

 

 
grant is part of a long-term incentive plan in which the exact number of securities offered is contingent on future 
performance, we assume that the number of securities offered is the target number of securities and that the 
vesting begins after the end of the performance period. For example, if a manager’s contract specifies that he or 
she will receive an option with a vesting period of three years conditional on his or her performance over the 
next two years, the manager is assumed to receive an option with a vesting period of five years (i.e., the 
performance period plus the contractual vesting period). 
18 While the fair value of stock option on its grant date is used to calculate the annual measure of pay duration, 
the option values are recalculated using the Black–Scholes option pricing formula at the end of each year to 
calculate the cumulative measure of pay duration. Thus, underwater options can cause measurement errors for 
both measures of pay duration if firms experience a substantial decline in stock price below the strike price 
during the year. However, option expiration does not lead to measurement errors since expired options are not 
considered in constructing the annual and cumulative measures of pay duration. 
19 We follow previous studies (e.g., Ajinkya et al., 2005; Houston et al., 2010) and exclude pre-announcements as 
they are motivated by upcoming earnings announcements. Our inferences remain the same if we include pre-
announcements in the measurement of forecast issuance (results untabulated). 
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Prior studies classify a forecast as bad news if the forecast is lower than the most recent consensus 

analyst forecast (e.g., Anilowski et al., 2007; Cheng et al., 2013). However, when managers’ forecasts 

are released contemporaneously with earnings announcements, analysts’ prevailing consensus is no 

longer a good proxy for the market's up-to-date expectation of future earnings. We thus adopt Rogers 

and Van Buskirk's (2013) procedure to calculate the conditional analyst expectations, which reflect the 

hypothetical estimates that analysts would have issued immediately following the earnings 

announcement but without the effect of management forecasts. We then classify a forecast as bad 

news if the forecast is lower than the conditional analyst expectation. We define an indicator variable, 

D_MF, which equals 1 for the firms that issue bad news earnings forecasts at least once in a given year 

and 0 otherwise.20 

 

3.4 Control variables 

We control for a series of variables known to affect voluntary disclosures as suggested by prior 

research. First, we include managers’ stock-based compensation (EQ_COMP) and share ownership 

(SHAREH_OWN). Nagar et al. (2003) find that the former (latter) is positively (negatively) associated 

with managers’ forecast issuance. Second, we control for the frequency of option grants in each year 

(OPTION_GRANT). Aboody and Kasznik (2000) find that managers tend to accelerate bad news just 

before option grant dates to lower the exercise price of the options. Third, we include corporate 

governance variables, such as institutional ownership (INST) and board independence (BIND). Ajinkya 

et al. (2005) and Karamanou and Vefeas (2005) find that corporate governance is positively related to 

the issuance of management forecasts. Fourth, following prior studies (e.g., Ajinkya & Gift, 1984; 

Frankel et al., 1995; Hutton, 2005; Lang & Lundholm, 1993), we control for analyst following (AC), 

analyst forecast dispersion (DISP), return volatility (RVOL), litigation (LIT), firm size (SIZE), market-to-

book (MTB), equity issuance (EQ_ISS), stock performance (RET), and change in operating performance 

(CHG_ROA).21 Note that we control for both RET and CHG_ROA, the proxies for firm news; firms must 

have bad news to issue bad news forecasts. Finally, we include industry- and year-fixed effects to 

control for the potential variation in disclosure activities over time and across industries. The 

measurement of these variables is explained in more detail in Appendix B. 

 

3.5 Descriptive statistics 

Panel A of Table 2 reports the descriptive statistics of the variables used in our analyses. The mean of 

D_MF is 0.3511, suggesting that 35% of the firm-years in our sample provide bad news earnings 

forecasts at least once per year. The mean of P_DURATION is 1.4700, suggesting that managers’ total 

compensation in our sample vests in approximately 1.5 years on average. This number may seem 

small, but note that we include both salary and bonus, which vest immediately, in the denominator. 

More importantly, we observe a large variation in pay duration: the average pay duration is 0.2093 for 

the bottom 25% of the sample and 2.5412 for the top 25% of the sample (not tabulated). The mean of 

EQ_COMP is 0.3912, implying that 39% of annual compensation is in the form of options and stocks. 

The mean of SHARE_OWN is 0.0362, indicating that a CEO in our sample owns 3.62% of the firm's 

shares on average. The mean of OPTION_GRANT is 0.6405, indicating that an average CEO is granted 

options approximately every other year. In addition, our sample firms have institutional ownership of 

 
20 Our results are similar when we do not make adjustments for bundled forecasts (results untabulated). 
21 In the main analyses, LIT is measured as an indicator variable for highly litigious industries. In an untabulated 
analysis, we use an alternative measure developed by Kim and Skinner (2012) and our inferences remain the 
same. 
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75% and nine analysts following, and 75% of the firms have board independence of 60% or higher on 

average. The distributions of these and other firm characteristics in our sample are similar to those in 

recent studies on management forecasts (e.g., Chen et al., 2008; Feng et al., 2009). 

Panel B reports the Pearson correlation coefficients among the variables. Consistent with H1, 

P_DURATION is positively correlated with D_MF. Not surprisingly, P_DURATION is highly correlated 

with EQ_COMP (correlation coefficient = 0.71), implying that when both P_DURATION and EQ_COMP 

are included in the regressions, the coefficient on P_DURATION only captures the incremental effect 

of pay duration over the level of stock-based compensation.22 The correlation coefficients among the 

control variables are relatively small, except that for analyst coverage and firm size (0.47). 

TABLE 2. Descriptive statistics 

 

 

Notes: This table reports the descriptive statistics of the variables used in our analyses. Appendix B provides the variable 

definitions. All of the continuous variables are winsorized at the 1% and 99% levels. The correlation coefficients significant at 

the 5% level or lower are in boldface. 

*We use the natural logarithm of this variable in the correlation table and regression analyses. 

 
22 The high correlation between P_DURATION and EQ_COMP may cause a multicollinearity problem. In an 
untabulated analysis, we find that our inferences remain the same when we exclude EQ_COMP from the 
regression model. 



14 

 

4 EMPIRICAL RESULTS 

4.1 Determinants of pay duration 

To the extent that some unobservable firm characteristics affect both pay duration and bad news 

disclosure, our analysis can be subject to an omitted correlated variable bias. To mitigate this concern, 

we conduct a two-stage instrumental variable analysis. In the first stage, we examine the 

determinants of pay duration, with the right-hand-side variables including a set of determinants of pay 

duration introduced in the prior research along with control variables used in the second-stage 

regression.23 In the second-stage analysis, we use the predicted value of pay duration estimated from 

the first stage to explain bad news disclosure. 

Cadman et al. (2013) and Gopalan et al. (2014) find that pay duration and option grant vesting terms 

are endogenously determined. For example, both studies argue that firms with high growth potential 

tend to invest in long-term projects. Thus, they are more likely to offer CEOs longer-duration pay 

contracts, aligning their investment horizon with CEOs’ incentive horizon. Using the market-to-book 

ratio (MTB) as the proxy for growth and long-term investment opportunities, the two studies find 

consistent evidence. On the cost side, the two studies argue that managers tend to demand a higher 

risk premium for longer pay duration, and this cost likely increases with the risk of the firm. Thus, 

riskier firms tend to offer shorter pay duration. Using return volatility (RVOL) as a proxy for firm risk, 

they find consistent results. 

In addition, Cadman et al. (2013) and Gopalan et al. (2014) find a positive association between pay 

duration and stock performance (RET), suggesting that firms are likely to offer longer-duration pay 

contracts to retain executives with a strong performance. Longer durations can increase the cost of 

voluntary departure to executives, as they typically lose unvested stock and option grants upon 

leaving the firm. Furthermore, Gopalan et al. (2014) find that pay duration is negatively associated 

with nonexecutive director ownership and the extent of takeover threat but positively associated with 

board independence (BIND). That is, the evidence of the association between pay duration and other 

governance mechanisms is mixed.24 Finally, Cadman et al. (2013) find that the vesting period of option 

grants is negatively correlated with CEO ownership (SHARE_OWN). 

Our instruments for pay duration are state average pay duration (STATE_P_DURATION) and industry 

average pay duration (IND_P_DURATION). Previous studies suggest that a firm's compensation design 

can be affected by industry practices and/or by geographical areas in which the firm's headquarter is 

located. In particular, a corporate practice in the same geographical area affects an individual firm 

through the competition in the local labor market or the influence of fixed-agent peers (Hochberg & 

Lindsey, 2010). Kedia and Rajgopal (2009) find empirical evidence corroborating this idea with respect 

to option grants. Therefore, we expect contemporaneous STATE_P_DURATION and IND_P_DURATION 

to be significantly correlated with a firm's pay duration in year t, but there is no good reason to believe 

that they have a direct effect on a specific firm's future disclosure (i.e., the disclosure of bad news in 

year t+1).25 

 
23 The primary objective of the analysis is to control for the endogeneity of pay duration and not to replicate 
prior research. The results are qualitatively similar when we replicate the analyses in Gopalan et al. (2014). Note 
that our sample differs from that of Gopalan et al. (2014) in terms of the sample period and coverage. 
24 The negative (positive) association implies that pay duration is a substitute (complement) of corporate 
governance under the implicit assumption that ceteris paribus, longer pay durations are preferable for 
shareholders. 
25 We obtain the same inferences if we exclude firms in the same industry when calculating the state average 
pay duration or exclude firms from the same state when calculating the industry average pay duration. 
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Based on these discussions, we use the following model for the first-stage regression: 

 

Table 3 reports the regression results.26 All of the p-values are based on standard errors adjusted for 

firm- and year-clustering to address the potential correlation across observations (within the same 

firm and within the same year).27 In column 1, when the instrumental variables are not included, we 

find that the coefficients on BIND, SIZE, and MTB are significantly positive, consistent with Cadman et 

al. (2013) and Gopalan et al. (2014). Moreover, we observe that pay duration is positively correlated 

with EQ_COMP and is negatively correlated with SHARE_OWN. 

When we add instrumental variables in column 2, we find that both of our instruments are 

significantly correlated with pay duration as expected: The coefficients on STATE_P_DURATION and 

IND_P_DURATION are significantly positive (p < 0.001 in both cases). We conduct the diagnostic tests 

as suggested by Larcker and Rusticus (2010) and find that these instruments are powerful. The F-test 

for the joint explanatory power of the instruments is 435.42, which is above the suggested value of 

11.59 for two instruments. 

 

  

 
26 Unlike Cadman et al. (2013) and Gopalan et al. (2014), we measure OPTION_GRANT, RVOL, RET, and CHG_ROA 
in the year of management forecast (i.e., one year ahead of pay duration measurement, year t+1), as they are 
used as control variables in the second stage, where the dependent variable is management forecast. Our 
inferences remain the same when we use the values of those variables measured in year t in Equation (1). 
27 We use year-robust standard errors together with year-fixed effects because using cluster-specific fixed effects 
does not completely control for the within cluster correlation of the error terms (Cameron & Miller, 2015). In 
addition, following Cameron and Miller (2015), we make further adjustment in calculating year-robust standard 
errors. 
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TABLE 3. Determinants of pay duration 

 

Notes: This table reports the results of the ordinary least squares (OLS) regression of P_DURATION. Columns 1 and 2 present 

the results without and with the two instrumental variables, respectively. The two instrumental variables are the state 

average pay duration (STATE_P_DURATION) and the industry average pay duration (IND_P_DURATION). Appendix B provides 

the variable definitions. All of the continuous variables are winsorized at the 1% and 99% levels. All of the p-values are two-

sided and are calculated based on standard errors adjusted for firm- and year-clustering. Since the regression includes year-

fixed effects, year-clustering standard errors are further adjusted following Cameron and Miller (2015). 

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 

4.2 Pay duration and management forecasts: Test of H1 

We use the following regression to test H1: 

 

Since D_MF is a binary variable, we use the probit model to estimate this equation.28 

 
28 Our inferences remain the same when we estimate this equation using a linear probability model. Again, all of 
the p-values are based on standard errors adjusted for firm- and year-clustering. Since the regression includes 
year-fixed effects, we make further adjustment for year-clustering (Cameron & Miller, 2015). We make this 
adjustment in all our subsequent analyses that include year-fixed effects. 
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Table 4 presents the regression results. The p-values are one-sided for the coefficient on P_DURATION 

and two-sided otherwise. In column 1, P_DURATION is the predicted value of pay duration obtained 

from the first-stage regression as reported in Table 3. We find that the coefficient on P_DURATION is 

significantly positive (one-sided p = 0.001), suggesting that CEOs with longer pay durations are more 

likely to issue bad news earnings forecasts. The marginal effect is 9.7% when pay duration increases 

from the first to the third quartile of the sample distribution while holding other variables at their 

respective means. This effect is economically significant since only 35% of the firm-years have bad 

news forecasts. None of the other variables have a marginal effect greater in magnitude than that of 

P_DURATION.29 

 

TABLE 4. Pay duration and bad news management forecasts 

 

Notes: This table reports the results of the probit regression of the likelihood of the issuance of bad news forecasts. In 

column 1, P_DURATION is the annual measure of pay duration, and in column 2, P_DURATION is the cumulative measure of 

pay duration, which incorporates the stock and option grants awarded in the current and previous years. In both columns, 

the pay duration variable is a predicted value estimated from the first-stage regression as reported in Table 3 (the predicted 

value of cumulative P_DURATION is based on a similar model). Appendix B provides the variable definitions. All of the 

continuous variables are winsorized at the 1% and 99% levels. The p-values are one-sided for the coefficient on P_DURATION 

and two-sided otherwise. The p-values are calculated based on standard errors adjusted for firm- and year-clustering. Since 

the regression includes year-fixed effects, year-clustering standard errors are further adjusted following Cameron and Miller 

(2015). The marginal effect is calculated as the change in the probability of issuing a bad news forecast when P_DURATION 

changes from the 1st to the 3rd quartile (or from 0 to 1 for indicator variables) and the other variables are held at the 

corresponding means. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 
29 Alternatively, we calculate the marginal effect for continuous variables as the change in the probability of 
issuing a bad news forecast when the variable of interest changes by one standard deviation while holding the 
other variables at their means (results untabulated). We find that P_DURATION is still one of the variables with 
the largest marginal effect. 
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As discussed in Section 3.2, the annual pay duration measure overlooks the stock and option grants 

awarded in the previous years. Thus, we construct a cumulative measure of pay duration that 

incorporates the stock and option grants awarded in the current year and those awarded in previous 

years. Although the cumulative measure better captures managers’ incentives conceptually, it has its 

limitations. As Equilar provides detailed information about individual stock and option grants starting 

from 2006, when the new regulations on executive compensation became effective, we can only 

incorporate stock and option grants awarded from 2006 onwards.30 For example, the cumulative 

measure for a CEO in 2008 includes options and stocks granted in 2006, 2007, and 2008 that are still 

held by the CEO. Note that this cumulative measure is based on more years’ option and stock grants in 

the latter part of the sample period (i.e., 2009 and 2010) than in the earlier part of the sample period 

(i.e., 2007 and 2008).31 

We re-estimate Equation (2) using the predicted value of the cumulative measure of P_DURATION and 

report the results in column 2. As in column 1, the predicted value is obtained by estimating Equation 

(1) with P_DURATION, STATE_P_DURATION and IND_P_DURATION being replaced with corresponding 

cumulative measures. The inferences based on the results reported in column 2 are the same. The 

coefficient on P_DURATION is significantly positive (one-sided p = 0.031). 

The results for the control variables are largely consistent with those in previous studies (e.g., Ajinkya 

et al., 2005; Feng et al., 2009). We find that the likelihood of bad news forecasts is positively 

correlated with the frequency of option grants (OPTION_GRANTS), institutional ownership (INST), 

analyst coverage (AC), board independence (BIND), and firm size (SIZE) and is negatively correlated 

with manager ownership (SHARE_OWN), forecast dispersion (DISP), return volatility (RVOL), market-

to-book ratio (MTB), equity issuance (EQ_ISS), and change in firm performance (CHG_ROA). The 

coefficient on litigation risk (LIT) is insignificant because it is largely embedded in the industry 

indicators.32 We find that the coefficient on EQ_COMP is significantly negative in column 1 but 

insignificant in column 2. While this result may appear to be inconsistent with Nagar et al. (2003), 

Nagar et al. (2003) do not separately examine bad news forecasts and do not control for pay 

duration.33 We reconcile our results with those of Nagar et al. (2003) when we examine the likelihood 

of all management forecasts, including both good news and bad news forecasts, in Section 5.2. 

In sum, the reported results are consistent with H1, suggesting that managers with long pay durations 

are more likely to issue bad news forecasts.34 These results hold for both the annual and the 

 
30 When constructing the cumulative measure, the values of previously awarded unvested stock and option 
grants are re-estimated at the end of each year. The stock values are calculated as the closing price×the number 
of shares and the option values are calculated using the Black–Scholes option pricing formula, which was 
developed by Black and Scholes (1973) and modified to account for dividend payouts by Merton (1973). For the 
options that are awarded as part of long-term incentive plans, Equilar does not provide the exercise price and 
expiration date. Therefore, for these options, we assume that their values stay the same as their grant-date 
present value, as provided in Equilar, throughout the vesting period. Excluding these options does not affect our 
inferences. 
31 In an untabulated analysis, we find that the main measure of pay duration and the cumulative measure of pay 
duration are highly correlated in the later years of our sample period (correlation coefficient = 0.87 in 2009 and 
0.85 in 2010), suggesting that our main measure based on annual compensation is a valid proxy for the 
cumulative pay duration. The mean of the cumulative measure is 1.4237, which is close to 1.4700, the mean of 
our main measure. 
32 While the litigation variable is based on four-digit Standard Industry Classification (SIC) codes, industry 
indicators are based on two-digit SIC codes. 
33 The significantly negative coefficient on EQ_COMP in column 1 is consistent with Kothari et al. (2009), which is 
evidence that managers with higher equity based compensation are less likely to disclose bad news. 
34 Our inferences remain the same when we use the raw value instead of the predicted value of pay duration in 
all analyses related to H1 through H5. 



19 

 

cumulative measure of pay duration. To ensure that the results are robust, we present the results 

based on both measures of pay duration for the following tests.35 

4.3 Robustness tests for H1 

Table 5 reports the probit regression result when we alternatively measure pay duration as the 

weighted average of the vesting periods of equity-based compensation (i.e., excluding salary and 

bonus in the measure's denominator).36 The coefficient on P_DURATION is significantly positive in 

both columns 1 and 2 (one-sided p = 0.002 and 0.011, respectively), suggesting that our inference is 

robust to the alternative measures of pay duration. 

TABLE 5. Pay duration and bad news management forecasts: Alternative measures of pay duration 

 

Notes: This table reports the results of the probit regressions of the likelihood of the issuance of bad news forecasts using an alternative 

measure of pay duration, which is the weighted average of the vesting periods of the restricted stock and stock option. For firms with no CEO 

equity-based compensation, this variable takes a value of 0. In column 1, P_DURATION is the annual measure of pay duration, and in column 

2, P_DURATION is the cumulative measure of pay duration, which incorporates the stock and option grants awarded in the current and 

previous years. In both columns, the pay duration variable is a predicted value estimated from the first-stage regression as reported in Table 

3, except that the corresponding alternative pay duration measure is used. Appendix B provides the variable definitions. All of the 

continuous variables are winsorized at the 1% and 99% levels. The p-values are one-sided for the coefficient on P_DURATION and two-sided 

otherwise. The p-values are calculated based on standard errors adjusted for firm- and year-clustering. Since the regression includes year-

fixed effects, year-clustering standard errors are further adjusted following Cameron and Miller (2015). ***, **, and * denote significance at 

the 1%, 5%, and 10% levels, respectively. 

 
35 In untabulated analyses, we separately examine the effect of pay duration on annual and quarterly forecasts. 
We find that P_DURATION is significantly positively associated with bad news disclosure based on annual 
forecasts but not based on quarterly forecasts. This result is worth noting because relative to short-run 
forecasts, long-run forecasts are motivated by the incentive alignment to a larger extent and thus are more 
important in reducing information asymmetry (Barth, 2003; Chen et al., 2008). In contrast, short-run forecasts 
are generally motivated by period-specific performance (Miller, 2002; Skinner, 1994) or litigation concerns 
(Kasznik & Lev, 1995; Skinner, 1994). 
36 The measure is set to 0 for observations without equity-based compensation. The predicted value of pay 
duration is obtained by estimating Equation (1) with P_DURATION, STATE_P_DURATION, and IND_P_DURATION 
being replaced by the corresponding alternative measures of pay duration. 
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Table 6 reports the results of the ordinary least squares (OLS) regression, where we conduct a change 

analysis as an alternative way of alleviating the endogeneity concern. Specifically, we examine 

whether the change in pay duration is associated with the change in the likelihood of issuing bad news 

earnings forecasts.37 In this analysis, the dependent variable takes values of −1, 0, and 1 for a 

decrease, no change, and an increase in the likelihood of bad news issuance, respectively. The results 

in columns 1 and 2 indicate that the coefficient on ∆P_DURATION is significantly positive (one-sided p 

= 0.037 and 0.021, respectively), suggesting that our inference is robust to controlling for time-

invariant unobservable firm characteristics.38 

 

TABLE 6. Pay duration and bad news management forecasts: A change analysis 

 

Notes: This table reports the results of the ordinary least squares (OLS) regression of the changes in the likelihood of issuing 

bad news earnings forecasts on the changes in pay duration. The dependent variable ∆D_MF refers to the change in the 

indicator variable for the issuance of bad news earnings forecast from year t to t+1. ∆P_DURATION is the change in pay 

duration from year t–1 to t. In column 1, P_DURATION is the annual measure of pay duration, and in column 2, P_DURATION 

is the cumulative measure of pay duration, which incorporates the stock and option grants awarded in the current and 

previous years. The other explanatory variables are also measured as the changes from year t–1 to year t (or from year t to 

t+1). Appendix B provides the variable definitions. All of the continuous variables are winsorized at the 1% and 99% levels. 

The p-values are one-sided for the coefficient on ∆P_DURATION and two-sided otherwise. The p-values are calculated based 

on standard errors adjusted for firm and year clustering. 

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 

 
37 We calculate the change in pay duration using the raw value, not the predicted value, of pay duration. 
38 The results are relatively weak, which is not very surprising because a firm’s forecasting behavior is not 
expected to change by a large extent over two years. 
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4.4 Effect of pay duration on forecast accuracy 

Pay duration can affect the quality of management forecasts if longer pay durations motivate 

managers to exert more effort in discovering high-quality information and/or to spend more time 

analyzing and interpreting the newly acquired information.39 We thus examine the effect of pay 

duration on the accuracy of management forecasts. We define MF_ACCURACY as (−1) times the 

average forecast error of bad news earnings forecasts issued in a given year. Forecast error is 

calculated as the absolute value of the difference between forecasted earnings and actual earnings, 

scaled by the stock price at the beginning of the fiscal year.40 For range forecasts, we use the midpoint 

of the range as managers’ forecasts. We then regress MF_ACCURACY on pay duration and the control 

variables using the following specification: 

 

To address the potential selection bias, we include the inverse Mills ratio (IMR) calculated from 

Equation (2) to control for the likelihood of bad news forecasts. In addition to the control variables 

included in Equation (2), we follow prior studies and control for the existence of performance loss 

(LOSS), forecast horizon (MF_HORIZON), and forecast surprise (MF_SURPRISE). Appendix B provides 

the definitions of these variables. 

Table 7 reports the regression results. The coefficient on P_DURATION is significantly positive in both 

columns 1 and 2 (two-sided p < 0.001), suggesting that managers with longer pay durations provide 

more accurate bad news earnings forecasts. These results indicate that longer pay durations improve 

not only the quantity but also the quality of bad news forecasts. 

 

  

 
39 Relatedly, Brockman et al. (2019) find that CEOs with longer internal experience are more likely to issue 
earnings forecasts and that their forecasts are more accurate because they have a much better understanding of 
their firms’ operating environments. 
40 To avoid a small deflator problem, firm-years with stock prices smaller than $1 are excluded from the analysis. 
As a result, the analysis is based on 2633 firm-year observations. 
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TABLE 7. Pay duration and management forecast accuracy 

 

Notes: This table reports the results of the ordinary least squares (OLS) regression of forecast accuracy (MF_ACCURACY) on 

pay duration and the control variables. In column 1, P_DURATION is the annual measure of pay duration, and in column 2, 

P_DURATION is the cumulative measure of pay duration, which incorporates the stock and option grants awarded in the 

current and previous years. In both columns, the pay duration variable is a predicted value estimated from the first-stage 

regression, as reported in Table 3 (the predicted value of cumulative P_DURATION is based on a similar model). Appendix B 

provides the variable definitions. All of the continuous variables are winsorized at the 1% and 99% levels. All of the p-values 

are two-sided and are based on standard errors adjusted for firm- and year-clustering. Since the regression includes year-

fixed effects, year-clustering standard errors are further adjusted following Cameron and Miller (2015). 

***, **, and * denote two-tailed significance at the 1%, 5%, and 10% levels, respectively. 

 

4.5 Cross-sectional variation in the effect of pay duration: Tests of H2–H5 

To test each of the cross-sectional hypotheses, we construct an indicator variable for each situation 

under which we expect the effect of pay duration to be stronger and then add the indicator variable 

and its interaction with pay duration to Equation (2). In Table 8, we report the results when we test 

each hypothesis separately, but our inferences are the same when we test all of the hypotheses at the 

same time by including all of the cross-sectional variables in one regression (results untabulated). 

 

  



23 

 

TABLE 8. Cross-sectional analyses of the effect of pay duration 
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Notes: This table reports the results of the probit regression of the likelihood of the issuance of bad news forecasts to test the cross-sectional 

variation in the effect of pay duration with corporate monitoring (columns 1 and 2), information environment quality (columns 3 and 4), 

litigation risk (column 5), and industry homogeneity (column 6). In Panel A, P_DURATION is the annual measure of pay duration and, in Panel 

B, P_DURATION is the cumulative measure of pay duration, which incorporates the stock and option grants awarded in the current and 

previous years. In both panels, the pay duration variable is a predicted value estimated from the first-stage regression as reported in Table 3 

(the predicted value of cumulative P_DURATION is based on a similar model). In both Panels A and B, XS_VAR represents the cross-sectional 

variable and P_DURATION × XS_VAR represents the product of P_DURATION and XS_VAR. In columns 1 through 6, the cross-sectional 

variable (i.e., XS_VAR) is LOW_BIND, LOW_INST, LOW_AC, LOW_TO, LOW_LIT, and IND_HOMOGENEITY, respectively. Appendix B provides 

the variable definitions. All of the continuous variables are winsorized at the 1% and 99% levels. The p-values are one-sided for the 

coefficients on the interaction terms and two-sided otherwise. The p-values are calculated based on standard errors adjusted for firm- and 

year-clustering. Since the regression includes year-fixed effects, year-clustering standard errors are further adjusted following Cameron and 

Miller (2015). ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 

To test H2, we use two proxies to capture the effectiveness of corporate monitoring: Board 

independence and institutional ownership (e.g., Ajinkya et al., 2005). Specifically, we follow Chen et al. 

(2008) and construct an indicator variable, LOW_BIND, for firms with less independent boards, which 

equals 1 if less than 60% of the firm's directors are independent and 0 otherwise. Similarly, we 

construct another indicator variable, LOW_INST, for firms with lower institutional ownership, which 

equals 1 if the firm's institutional ownership is below the sample median and 0 otherwise.41 

Panel A of Table 8 reports the regression results when the annual measure of pay duration is used. In 

columns 1 and 2, where XS_VAR (i.e., the cross-sectional variable) represents LOW_BIND and 

LOW_INST, respectively, the coefficient on the interaction of P_DURATION with XS_VAR is significantly 

positive in both columns (one-sided p = 0.001 and 0.000, respectively). Similarly, in Panel B, where the 

cumulative measure of pay duration is used, the coefficient on the interaction of P_DURATION with 

XS_VAR is also significantly positive in both columns (one-sided p = 0.001 in both columns). Note that 

in Panel B, the coefficient on P_DURATION is not significant in columns 1 and 2, suggesting that longer 

pay durations do not have incremental effects on bad news disclosures for firms with strong 

monitoring. However, as indicated by the F-test (reported at the bottom of the table), the total effect 

of P_DURATION and P_DURATION × XS_VAR is significantly positive in columns 1 and 2 (one-sided p = 

0.004 in both columns). Overall, these results are consistent with H2 that the effect of pay duration on 

bad news disclosure is greater for firms with weaker corporate monitoring. 

 

 
41 As we include the indicator variable for lower levels of board independence (LOW_BIND) in the cross-sectional 
analysis, we remove the original control variable (BIND) from the regression model. We do the same for 
institutional ownership (INST), analyst coverage (AC), and litigation risk (LIT) in the respective cross-sectional 
tests. 
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To test H3, we use two proxies to capture the quality of the information environment: Analyst 

coverage and share turnover. Prior research has found that analyst coverage is positively correlated 

with the quality of the information environment, as financial analysts tend to follow firms with rich 

information environments and help increase the amount of information available to investors (e.g., 

Healy & Palepu, 2001). Similarly, a large number of studies find that trading volume increases when 

information asymmetry decreases as a result of public disclosures (e.g., Leuz & Verrecchia, 2000; Lo et 

al., 2004). Specifically, we construct an indicator variable, LOW_AC, which equals 1 if a firm's analyst 

coverage (AC) is below the sample median and 0 otherwise. Similarly, we construct another indicator 

variable, LOW_TO, which equals 1 if the firm's share turnover (calculated as the median daily trading 

volume scaled by the total number of shares outstanding) is below the sample median and 0 

otherwise. 

Table 8 reports the regression results, with column 3 standing for analyst coverage and column 4 for 

share turnover. In columns 3 and 4, XS_VAR represents LOW_AC and LOW_TO, respectively. In Panel 

A, when the annual measure of pay duration is used, the coefficient on the interaction of 

P_DURATION with XS_VAR is significantly positive in both columns (one-sided p = 0.038 and 0.002, 

respectively). In Panel B, when the cumulative measure of pay duration is used, the coefficient on the 

interaction variable continues to be significantly positive in both columns (one-sided p = 0.064 and 

0.001, respectively). Note that the coefficient on P_DURATION is not significant in columns 3 and 4 of 

Panel B, suggesting that longer pay durations do not have incremental effects on bad news disclosures 

for firms with richer information environments. However, as indicated by the F-test, the total effect of 

P_DURATION and P_DURATION × XS_VAR is significantly positive in columns 3 and 4 (one-sided p = 

0.029 and 0.041, respectively). Overall, these results are consistent with H3 that the effect of pay 

duration on bad news disclosure is stronger for firms with poorer information environments. 

To test H4, we construct an indicator variable for firms facing lower litigation risk, LOW_LIT, which 

equals 1 for firms not operating in litigious industries (i.e., Standard Industry Classification (SIC) code 

not within 2844–2836, 3570–3577, 7370–7374, 3600–3674, 5200–5961, or 8731–8734) and 0 

otherwise. Column 5 of Table 8 reports the regression results with XS_VAR representing LOW_LIT.42 In 

both Panels A and B, we find that the coefficient on P_DURATION × XS_VAR is significantly positive 

(one-sided p < 0.001 in both panels). That is, consistent with H4, pay duration elicits bad news 

disclosures more effectively for firms facing lower litigation risk (i.e., those with lower ex-ante 

incentives to disclose bad news). 

To test H5, we construct an indicator variable for firms operating in more homogenous industries, 

IND_HOMOGENEITY, which equals 1 for firms operating in an industry whose degree of industry 

homogeneity is above the sample median and 0 otherwise.43 Column 6 of Table 8 reports the 

regression results with XS_VAR representing IND_HOMOGENEITY. In both Panels A and B, we find that 

the coefficient on P_DURATION × XS_VAR is significantly positive (one-sided p = 0.006 and 0.001, 

respectively). That is, consistent with H5, pay duration elicits bad news disclosures more effectively 

when firms operate in more homogeneous industries, in which managers have lower incentives to 

disclose bad news due to more severe career concerns. 

 

 
42 As LOW_LIT is defined based on industry membership, we do not include industry-fixed effects in column 5 of 
Table 8. We do the same for the test of H5 (industry homogeneity) in column 6 of Table 8. 
43 Following Parrino (1997), we first calculate, for each firm in an industry (based on two-digit SIC industry), the 
percentage of the variation in monthly stock returns that is explained by an equal-weighted industry index over 
the previous 10 years, and we then measure the industry homogeneity as the median across all firms in the 
industry. 
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5 ADDITIONAL ANALYSES 

5.1 Conditioning on bad news incidence 

Bad news issuance is conditional upon the incidence of bad news. In other words, firms must have bad 

news to disclose. Although we include RET and CHG_ROA as control variables, we take a more refined 

approach to address this issue. More specifically, in Table 9, we perform the regression separately for 

the firms that are likely to have experienced bad news and firms that are not. We regard a firm as 

being more likely to have bad news if its annual stock return or annual change in return on assets is 

negative.44 In Panel A, when the annual measure is used, the coefficient on P_DURATION is 

significantly positive in columns 1 and 2, which are based on a subset of firms that have experienced 

bad news (i.e., RET < 0 and CHG_ROA < 0, respectively). However, the coefficient is not significant in 

columns 3 and 4, which are based on a subset of firms that have not experienced bad news (i.e., RET ≥ 

0 and CHG_ROA ≥ 0, respectively). These results suggest that long pay durations encourage managers 

to disclose bad news, conditional on having bad news. In Panel B, where the cumulative measure is 

used, the results are overall similar although their significance is somewhat weaker.45 

 

TABLE 9. Pay duration and bad news management forecasts conditional on bad news incidence 

 

 
44 We define bad news as managers’ forecasts relative to analyst expectations. A firm is regarded as disclosing 
bad news if its own forecast is lower than analyst expectations. As a result, it is practically impossible to observe 
whether a firm has bad news if the firm does not issue an earnings forecast. We use negative returns and 
changes in ROA as a noisy proxy for bad news, as firms are more likely to have bad news if their performance is 
poorer. 
45 Relatedly, an untabulated analysis indicates that our sample firms have significantly poorer stock and 
accounting performance during our sample period than in the period before or after it (i.e., 2001 to 2005 or 
2011 to 2014, respectively). As a result, managerial discretion in disclosing bad news (conditional on having bad 
news) is probably greater during our sample period, which provides us with a more powerful setting to detect 
the effect of pay duration on bad news disclosure. 
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Notes: This table reports the results of the probit regression of the likelihood of the issuance of bad news forecasts. We 

estimate the regression separately for the firms that are more likely to have experienced bad news (columns 1 and 2) and the 

firms that are less likely (columns 3 and 4). In Panel A, P_DURATION is the annual measure of pay duration, and in Panel B, 

P_DURATION is the cumulative measure of pay duration, which incorporates the stock and option grants awarded in the 

current and previous years. In both panels, the pay duration variable is a predicted value estimated from the first-stage 

regression as reported in Table 3 (the predicted value of cumulative P_DURATION is based on a similar model). Appendix B 

provides the variable definitions. All of the continuous variables are winsorized at the 1% and 99% levels. The p-values are 

one-sided for the coefficient on P_DURATION and two-sided otherwise. The p-values are calculated based on standard errors 

adjusted for firm- and year-clustering. Since the regression includes year-fixed effects, year-clustering standard errors are 

further adjusted following Cameron and Miller (2015). 

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 

5.2 Effect of pay duration on all management forecasts 

As noted in Section 4.2, EQ_COMP is not positively correlated with bad news forecasts when pay 

duration is included in the analyses. This result is not necessarily inconsistent with that of Nagar et al. 

(2003), because they examine the issuance of all management forecasts, including both good and bad 

news forecasts. To reconcile our result with that of Nagar et al. (2003), we re-estimate Equation (2) 

after replacing the dependent variable with a new indicator for management forecasts, which equals 1 

for firms that issue at least one earnings forecast (regardless of the nature of news) in a given year and 

0 otherwise. Table 10 reports the results. In both columns 1 and 2, the coefficient on P_DURATION is 

significantly positive, while the coefficient on EQ_COMP is significantly negative. However, because 

P_DURATION is highly correlated with EQ_COMP, the common effect is not captured by either 

variable when both are included in the regression. In column 3, when we remove P_DURATION from 
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the regression, we find that the coefficient on EQ_COMP is significantly positive, consistent with Nagar 

et al. (2003). Therefore, while the incremental effect of EQ_COMP over pay duration is negative, its 

total effect on management forecasts is positive when pay duration is not included.46 

 

TABLE 10. Pay duration and management forecasts (Including both good news and bad news) 

 

Notes: This table reports the results of the probit regression of the likelihood of issuance of all management forecasts, including both good 
news and bad news forecasts. In column 1, P_DURATION is the annual measure of pay duration, and in column 2, P_DURATION is the 
cumulative measure of pay duration, which incorporates the stock and option grants awarded in the current and previous years. In both 
columns, the pay duration variable is a predicted value estimated from the first-stage regression as reported in Table 3 (the predicted value 
of cumulative P_DURATION is based on a similar model). Appendix B provides the variable definitions. All of the continuous variables are 
winsorized at the 1% and 99% levels. All of the p-values are two-sided and are calculated based on standard errors adjusted for firm- and 
year-clustering. Since the regression includes year-fixed effects, year-clustering standard errors are further adjusted following Cameron and 
Miller (2015). ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

 

6 CONCLUSION 

We investigate the effect of managers’ pay duration on voluntary disclosures. We find that managers 

with long pay durations are more likely to issue bad news earnings forecasts than those with short pay 

durations. This result holds after we control for the endogeneity of pay duration using an instrumental 

variable approach. We obtain the same inference whether we use an annual or a cumulative measure 

 
46 We also examine the effect of pay duration on the likelihood of good news forecasts for completeness. The 
untabulated results indicate that the coefficient on pay duration is significantly positive for good news forecasts. 
Taken along with Table 10, these results suggest that managers with longer pay durations generally make more 
transparent disclosures than those with shorter pay durations. One explanation is that longer pay durations 
reduce the overall agency problems (Gopalan et al., 2014), including those related to financial reporting and 
disclosure. 

https://onlinelibrary-wiley-com.libproxy.smu.edu.sg/doi/10.1111/jbfa.12516#jbfa12516-tbl-0003
https://onlinelibrary-wiley-com.libproxy.smu.edu.sg/doi/10.1111/jbfa.12516#jbfa12516-app-0002
https://onlinelibrary-wiley-com.libproxy.smu.edu.sg/doi/10.1111/jbfa.12516#jbfa12516-bib-0021
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of pay duration. Our results are robust to an alternative measure of pay duration and a change 

specification. We also find that bad news earnings forecasts issued by managers with longer pay 

durations are more accurate. Moreover, we find that the effect of pay duration is more pronounced 

for firms with weaker monitoring and with poorer information environments. The effect is also greater 

for firms facing lower litigation risk and operating in more homogenous industries. 

We acknowledge several limitations of our study. First, our results may still be affected by 

endogeneity, although we address the issue in multiple ways and endogeneity cannot explain all the 

cross-sectional results. Second, although we obtain the same inferences using alternative measures of 

pay duration, they do not perfectly capture managers’ horizons. Third, management forecasts are only 

a part of the overall disclosure activities of a firm. They are unlikely to capture the other aspects of 

voluntary disclosure and the particular type of managers’ private information that some studies of 

disclosure theory consider (e.g., Kumar et al., 2012). As a result, readers should interpret our results 

with some caution. Despite these limitations, our results indicate that increasing pay duration can 

effectively mitigate disclosure-related agency problems and motivate managers to convey bad news 

more promptly. 

While we examine the relation between pay duration and voluntary disclosure in a US setting, it would 

be interesting to assess whether and how our results can be generalized in an international setting. 

Although, a lack of data prohibits us from investigating the effect of pay duration across different 

countries, Fernandes et al. (2013) find that US and non-US firms have similar practices in the use of 

equity-based compensation. Furthermore, Bryan et al. (2010) suggest that the agency theory-based 

effects of equity-based compensation are reasonably consistent across countries. Similar to the 

evidence obtained from a US setting, Lang et al. (2012) find lower transaction costs and greater 

liquidity for firms with greater transparency in an international setting, and Cao et al. (2017) report 

international evidence that management forecasts reduce the cost of capital. Therefore, it would be 

interesting to explore the relation between pay duration and voluntary disclosure in an international 

setting and to identify the conditions upon which the relation would be more or less pronounced by 

considering country-specific characteristics, such as pay practices or investor protection. 
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APPENDIX A: EXAMPLE OF THE PAY DURATION CALCULATION 

To illustrate the calculation of the pay duration variable, we suppose that in a year, two CEOs are 

awarded compensation packages with identical dollar amounts but different vesting requirements as 

described in the following table. It is further assumed that there is no other type of compensation. 

Note that these numbers are used for illustrative purposes only. We assume that the total amount of 

compensation is the same for the two CEOs so that we control for the level of compensation in the 

regression analyses. 

 

The two compensation packages have the same dollar value of total pay at $4,000,000. The level of 

stock-based compensation (i.e., restricted stock and stock option) scaled by total compensation is also 

the same for both packages (74%) as calculated here: 

 

However, the two compensation packages have different vesting schedules. Specifically, CEO B's 

restricted stock and stock option grants have longer vesting periods than those of CEO A. As shown 

below, CEO A's pay duration is 0.90 years and CEO B's pay duration is 3.01 years. 

(i) CEO A's pay duration is 

 

(ii) CEO B's pay duration is 
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APPENDIX B: VARIABLE DEFINITIONS 

Variable 
 

Definition 

Variables used in the probit regression of the likelihood of the issuance of bad news forecasts 

D_MF = Indicator variable that equals 1 if the firm issues bad news earnings forecasts at least once 
in the year and 0 otherwise. 

P_DURATION = Pay duration, measured as the weighted average of the vesting periods of the four 
components of executive compensation (i.e., salary, bonus, restricted stock grants, and 
stock option grants), with the weight being the relative size of each compensation 
component. The vesting periods of salary and bonus are set to 0. 

EQ_COMP = The sum of the value of stock option grants and the value of restricted stock grants 
divided by total compensation, where the value of option grants and restricted stock 
grants is the grant date fair value. 

SHARE_OWN = The share ownership of a CEO, measured as the number of shares held by the CEO divided 
by the total number of shares outstanding for a firm. 

OPTION_GRANT = The number of separate dates on which an option grant is awarded. 

INST = Institutional ownership, measured as the fraction of the total outstanding shares held by 
institutional investors. 

AC = Analyst coverage, defined as the number of analysts who issue annual earnings forecasts 
for the firm. 

DISP = Analyst forecast dispersion, defined as the standard deviation of analyst earnings 
forecasts divided by the absolute value of the mean analyst forecast (using the summary 
statistics calculated last before the fiscal year-end in the I/B/E/S). 

RVOL = Return volatility, measured as the standard deviation of the firm's daily stock returns 
measured over the fiscal year. 

BIND = Board independence, which equals 1 if more than 60% of the firm's directors are 
independent and 0 otherwise. 

LIT = Indicator variable for high litigation industries, which equals 1 if the SIC code is within 
2844–2836, 3570–3577, 7370–7374, 3600–3674, 5200–5961, and 8731–8734 and 0 
otherwise. 

SIZE = Firm size, measured as the natural logarithm of total assets. 

MTB = Market-to-book ratio, measured as the firm's market value of common equity divided by 
the book value of common equity. 

EQ_ISS = Indicator variable that equals 1 if the firm issues any equity offerings during the year and 0 
otherwise. 

RET = Market-adjusted annual stock returns, measured as the annual stock returns minus the 
value-weighted annual market returns 

CHG_ROA = Change in the return on assets (ROA) from the previous year to the current year, where 
ROA is measured as the income before extraordinary items divided by the lagged total 
assets. 
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Variable 
 

Definition 

Instrumental variables 

STATE_ 
P_DURATION 

= The state average pay duration, measured as the average pay duration of all firms in the 
same state in which the firm's headquarter is located. 

IND_P_DURATION = The industry average pay duration, measured as the average pay duration of all firms in 
the same industry (two-digit SIC industry). 

Additional variables used in the regression of management forecast accuracy 

MF_ACCURACY = Average management forecast accuracy, which is measured as −1 times the absolute 
value of the difference between bad news earnings forecast and actual earnings divided 
by the stock price at the beginning of the year. 

LOSS = Indicator variable that equals 1 if the firm reports negative income before extraordinary 
items and 0 otherwise. 

MF_HORIZON = The natural logarithm of 1 plus the number of days between the management forecast 
date and the earnings announcement date. 

MF_SURPRISE = Management earnings forecast minus conditional analyst expectation divided by the stock 
price at the beginning of the year. Conditional analyst expectation is calculated following 
Rogers and Buskirk (2013). 

IMR = Inverse Mills ratio calculated from Equation (2). 

Additional Variables used in the Cross-Sectional Tests 

LOW_BIND = Indicator variable that equals 1 if less than 60% of directors are independent and 0 
otherwise. 

LOW_INST = Indicator variable that equals 1 if the firm's institutional ownership (INST) is below the 
sample median and 0 otherwise. 

LOW_AC = Indicator variable that equals 1 if the firm's analyst coverage (AC) is below the sample 
median and 0 otherwise. 

LOW_TO = Indicator variable that equals 1 if the firm's share turnover (measured as the median daily 
trading volume scaled by the total number of shares outstanding) is below the sample 
median and 0 otherwise. 

LOW_LIT = Indicator variable that equals 1 for firms operating in less litigious industries (i.e., SIC 
codes not within 2844–2836, 3570–3577, 7370–7374, 3600–3674, 5200–5961, and 8731–
8734) and 0 otherwise. 

IND_HOMOGENEITY = Indicator that equals 1 if the firm operates in an industry whose measure of industry 
homogeneity is above the sample median and 0 otherwise. To measure industry 
homogeneity, we follow Parrino (1997) and first calculate, for each firm in a particular 
industry (based on its two-digit SIC code), the percentage of the variation in monthly stock 
returns that is explained by an equal-weighted industry index over the previous 10 years. 
We then measure industry homogeneity as the median across all firms in the industry. 

 

https://onlinelibrary-wiley-com.libproxy.smu.edu.sg/doi/10.1111/jbfa.12516#jbfa12516-bib-0065

	Managers' pay duration and voluntary disclosures
	Citation

	tmp.1625549581.pdf.XyGQE

