
1 
 

 
 
 
 

EFFECTS OF INTEREST RATE POLICIES ON CEO RISK TAKING 
 
 
 

Paula Castroa 
Maria T. Tasconab 

Francisco J. Castañoa 

Borja Amor-Tapiaa 

 
a Facultad de CC. Económicas y Empresariales, Universidad de León 

b Corresponding autor 
 

Área temática: h) Responsabilidad Social Corporativa 

 
Keywords: Executive compensation; Monetary policies; Interest Rates; Managers’ risk 

taking; Institutional Investors 

JEL classification:  E41, E43, E51, M12, M52 

 

Workshop 2: Responsabilidad social corporativa y sector público 

 

  

23w3 



2 
 

Effects of Interest Rate Policies on CEO Risk Taking 
 

Abstract 
 

This paper analyzes how some monetary policies, such as the zero lower bound (ZLB), interest 

rates, and differential volatility between long-term and short-term interest rates impact on the 

CEOs’ incentives, and how the monitoring of institutional ownership influences these relations. 

For a sample of more than 11,000 industrial firms in US between 1994 and 2012, the results 

indicate that some monetary conditions increase the mangers’ risk taking, proxied by the 

sensitivity of stock return volatility. Furthermore, we find that the influence of low interest rates 

over the mangers’ risk taking intensifies when firms have a higher proportion of ‘passive’ 

institutional shareholders.  

 

 

1. Introduction  

Monetary policy transmission has changed in US in the last decades, and furthermore 

after the burst of the housing market bubbles in the US and Europe (Boivin et al., 2010; 

Gambacorta and Marques, 2011). The banking sector has shown a high leverage, 

implying a specific interest rate to incentive the credit, lowering to historically low levels 

of virtually zero and consequently the increase of credit availability due to an expansive 

macroeconomic policy (Maddaloni and Peydró, 2011). The zero lower bound (ZLB) 

policy (short-term nominal interest rate nearly zero) was implemented after the financial 

crisis of 2008 by the U.S. Federal Reserve. Consequently, the credit supply increased 

affecting the relation between creditors and managers. 

On the other hand, managerial compensation has grown dramatically since the 1980s. 

Along these decades, there have been significant changes in the form of compensation 

for executives, being stocks and options essential ways for the CEO incentive. However, 

in spite of the wide literature studying the effects of managerial compensation, the 

influence of macroeconomic policies on the executive risk taking behavior is still 

unknown. 

Previous literature (Cohen et al., 2000; Coles et al., 2006; Dong et al., 2010; Gormley et 

al., 2013; Guay, 1999) finds that managers with high Vega (sensitivity of executive 

compensation to stock return volatility) have been related to higher risk-taking since they 

obtain an outstanding compensation in the presence of a more volatile business.  

Besides, Edmans et al. (2012) show that the sensitivity of the contract is affected by the 
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temporal horizon, therefore we compute a comprehensive Vega for each firm CEO and 

then distinguish vested and unvested Vega to separately analyze short-term and long-

term horizons. Following Brockman et al. (2010), Coles et al. (2006), Fich et al. (2014) 

or Liu and Mauer (2011), among others, we focus on CEOs as the main executives to 

be studied concerning compensation, due to the importance of the executive role in 

managing business strategies of the firm. 

An issue increasingly discussed in the literature on monetary policy is the effect of 

interest rates close to zero or even at the ZLB on different aspects of the economy. The 

ZLB might lead banks’ responses to macroeconomic conditions and their influence in 

managers’ risk. After proven that the monetary policy modifies the risk taking of banks 

as credit suppliers, through different channels (Borio and Zhu, 2012), we hypothesize 

that the ZLB policy could change the firms’ managerial risk-taking implying a difference 

in executive incentives. Thus, we study how the managers’ risk-taking behavior changes 

due to the shift of the monetary policy, analyzing interest rates (ZLB and bank loans 

interest rates) and the uncertainty in the interest rate market, proxied by the difference 

of volatilities between long-term and short-term interest rates. Managers with high Vega 

can get involved in stronger agency conflicts, since these managers might want to 

increase yield by taking higher risk levels than those preferred by their creditors. 

 

Therefore, our work combines three strands of literature, CEO pay incentives, monetary 

policies, and institutional investors, and uses a panel database of 11,297 US listed firms 

over the 1994–2012 period, to analyze how the monetary policies affect the managers’ 

risk taking through the CEO compensation structure (the sensitivity of stock return 

volatility), and how institutional shareholders shape the influence of those monetary 

policies on the CEOs risk taking. These effects have not been studied by previous 

theoretical and empirical literature yet. 

 

The main contribution of this paper is that managers increase risk taking in response to 

low-interest rate policies. We find that ZLB or a policy with very low interest rates, as well 

as interest rate stability, have a positive impact on managerial risk taking. Second, our 

results show that shorter time horizon pay incentives favor business choices with more 

immediate results for CEOs, inducing different effects of macroeconomic policies. 

Finally, we find that the association between CEO incentives and macroeconomic 

policies would depend on the institutional investors’ ability to influence management. 
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The findings have clear implications for the regulatory and supervisory authorities, 

concerning the effect of the monetary policies analyzed, as well as for creditors and 

borrowers concerning the evolution of their credit relation under previously unexamined 

risk taking effects of macroeconomic changes.  

The rest of the paper is organized as follows. Section 2 presents a discussion of the 

arguments that link managerial risk taking to changes in macroeconomics conditions. In 

Section 3 we describe our data, the measurement of the key variables and the baseline 

model. Section 4 shows the empirical results, and finally Section 5 concludes the paper. 

 
2. Theoretical Background and Hypotheses 

2.1. Monetary policy and risk taking 

There are several ways in which monetary policy influences the economy. The strongest 

effect should work on short-term interest rates, whereas the impact on long-term rates 

should be relatively weaker (Bernanke and Gertler, 1995). The credit channel theory 

explains that the effect on interest rates is amplified by the changes in the external 

finance premium (difference in cost between external and internal funds). Through the 

balance sheet channel, the amplifying effect comes from the impact of the monetary 

policy on the borrowers’ financial position1 (Bernanke and Gertler, 1995); whereas 

through the bank lending channel2 the amplifying effects come from the impact of the 

monetary policy on the supply of loans by banks (Bernanke and Gertler, 1995; Kishan 

and Opiela, 2000; Brissimis and Delis, 2009). 

Some authors (Den Haan et al., 2007) find differential “balance-sheet effect” for 

consumers and firms. Either attributed to the larger fraction that higher interests take of 

consumer expenditures or to the decrease effect on property prices of growing interest 

rates, the additional consumer risk detected by banks would explain the reduction of 

consumer loans and real estate loans in parallel to the increase of firms’ loans. 

Through the credit channel, a reduction of interest rates modifies the target rates of 

return, being the effect stronger for larger gaps between market and target rates, and 

                                                      
1 After a rise of interest rates, net worth, cash flow and liquid assets decline. During recessions short-term 

borrowings may grow to fund the accumulation of unsold stocks and the operating expenses now uncovered by the 
reduced income. Both factors contribute to raise the cost of credit intermediation and the requirement of additional 
collateral, even after the interest rates are falling back to baseline levels. (Bernanke and Gertler, 1995). In the opposite 
scenario, lower interest rates boost asset valuations, cash flows and profits, improving collateral values and incomes 
(Borio and Zhu, 2012). 

2 Due to the decrease of bank liabilities during periods of monetary contraction, borrowers are largely affected, 
given that firms have few substitute sources of funds beyond bank borrowing due to financial market imperfections 
(Bernanke and Gertler, 1995; Brissimis and Delis, 2009). 
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hence powerful when nominal rates are close to zero, such as with the ZLB interest rates. 

Finally, in addition to the reduced risk perception and the increased risk tolerance derived 

from the higher value of assets, cash flows, and profits when interest rates go down, we 

highlight the interconnection between liquidity and risk-taking in periods of weaker 

constraints, acting as a multiplier effect in monetary policy transmission to allow the 

counterparts to engage in riskier projects (Borio and Zhu, 2012). 

A further step in the research stream on this bank lending channel concerns the 

monetary policy effects on credit risk-taking, what could be labelled as the “risk-taking 

channel”. It has been empirically detected in the euro-area and US that low short-term 

interest rates are linked to a softening of the standards for household and corporate 

loans. Securitization and weak supervision for bank capital are found to amplify the 

softening factor, contributing to a prolonged effect. By contrast, low long-term interest 

rates do not soften lending standards (Maddaloni and Peydró, 2011). Similar results are 

found by Jiménez et al. (2014) with an exhaustive credit register of Spanish loan 

applications and contracts. 

When interest rates decrease until close-to-zero values, reaching even negative figures, 

and persist for a long time, the liquidity trap would limit the capacity of banks to stimulate 

the economic growth (Goodfriend, 2000). The monetary expansion will be effective for 

fighting the liquidity trap if this is perceived by the markets as permanent and the central 

bank will not revert to its normal practice of stabilizing prices as soon as the recession is 

over (Michaelis and Watzka, 2017). 

Concerning the interest rate risk, previous studies (Creal and Wu, 2014; Baker et al., 

2013) propose different measures for the policy uncertainty highlighting the importance 

of capturing the macroeconomic fluctuations. The term structure of interest rate 

volatilities, adopted in our study, is a recently introduced measure of financial market 

uncertainty that encompasses different aspects of monetary policy. According to Creal 

and Wu (2014), a highly uncertain market could accelerate the ZLB adoption for the 

short-term interest rate contributing to higher unemployment rates, thus showing the links 

between the measures we have used in this study to proxy for the macroeconomic policy: 

ZLB, interest rates, and the difference in the volatility of term structure interest rates.  

 

2.2. Institutional investors and risk taking 

The aggregate institutional ownership (banks, investment companies, insurance 

companies, investment advisors, etc.) has significantly grown during past decades. 

According to previous literature, institutional investors play an important role on the firm 
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management, since they may affect relevant firms’ decisions with potential modifying 

effect on firm performance,  corporate governance, and firm efficiency (Lin and Fu, 

2017), as well as accruals quality (Wang, 2014), managerial compensation (Hartzell and 

Starks, 2003), and risk taking (Chan et al., 2013). 

Concerning the influence of institutional investors on the managers’ risk taking, Chan et 

al. (2013) show a positive relation between the number of relation banks and earnings 

volatility as well as the deviation of monthly equity returns. On the other hand, Grinstein 

and Michaely (2005) suggest that institutional investors are distinctive and they could be 

better monitors since they can obtain an informational advantage. Hartzell and Starks 

(2003) indicate that the agency problem between shareholders and managers could be 

mitigated by the institutional shareholders playing the role of monitors. Besides, the 

global financial crisis implied excessive risk taking, highlighting the importance of 

monitoring managerial risk.  

However, institutional investors do not form a homogeneous group, since they can chase 

different investment objectives (Webb et al., 2003). Thus, pressure-insensitive, foreign 

and large institutional shareholders have a stronger positive relationship with firm 

performance than pressure-sensitive, domestic, and small institutional investors (Lin and 

Fu, 2017). Some studies suggest two different views of institutional investors depending 

on their category. Almazan et al. (2005) classify them into active monitoring and passive 

monitoring. Investment companies and advisors are potentially active monitors, 

meanwhile shareholders, banks, insurance companies, and others would act as 

potentially passive monitors. 

Passive monitors might not intervene in management decisions as they are not 

interested in improving corporate governance and firm performance (Lin and Fu, 2017). 

According to Elyasiani and Jia (2010), these institutional shareholders may be short-term 

investors since they act like traders without participation in corporate governance. 

Therefore, a positive relationship should be expected between passive monitoring and 

CEO risk taking since they have aligned their interest in search of short-term 

performance.  

On the other hand, active monitors will be able to reduce information asymmetries and 

agency problems between managers and shareholders. Besides, they may try to 

maximize shareholder value by improving corporate governance policies. Lin and Fu 

(2017) explain that if institutional investors act as active monitors, they are able to 

influence business decisions. Active monitors could boost the firm performance by 
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applying their knowledge and developed management skills to influence executives to 

enhance firm efficiency and, consequently, corporate governance policy. Therefore, we 

might expect no relationship or a negative relationship between active monitoring and 

CEO risk taking as active institutional shareholders can mitigate some risky managers’ 

decisions decreasing information asymmetry and agency problems.  

 
2.3. Risk taking by managers and executive compensations 

According to previous literature, the sensitivity of the managers’ wealth is one of the main 

effects of equity-based compensation related to CEOs’ risk taking. Specifically, the 

sensitivity to stock-return volatility, or Vega effect, encourages managers to take more 

risks caused by the convex remuneration structure of options. Therefore, a higher 

sensitivity of executive compensation to stock return volatility or higher Vega might 

indicate riskier business choices by managers since they can obtain a higher 

compensation when the business is more volatile such as Cohen et al. (2000), Coles et 

al. (2006) and Guay (1999) indicate.  

In the literature a higher Vega is found to be associated with higher leverage (Coles et 

al., 2006), more R&D expenditures and fewer investments in fixed assets (Coles et al., 

2006), less hedging with derivative securities (Knopf et al., 2002) and less cash reserves 

(Gormley et al., 2013). Therefore, managers’ higher Vega seems to increase the agency 

cost between managers and creditors as well as between managers and shareholders.  

As for the relation between creditors and managers risk taking, a nexus between 

monitoring incentives and executive compensation is found. Liu and Mauer (2011) 

indicate that CEOs with a high Vega are required to hold additional cash balances to 

reduce bondholder risk. Brockman et al. (2010) indicate that an increase in Vega is 

related to shorter maturity of the debt structure. Specifically they and other authors such 

as Barnea et al. (1980) and Leland and Toft (1996) show that short-term debt might 

reduce managerial incentives to increase risk being a powerful monitoring tool by 

creditors.  

However, how CEOs pay contract is designed is even more important than to how much 

the incentive amounts (Jensen and Murphy, 1990). The horizon to exercise the 

incentives would indicate a relevant aspect in the design of executive compensation. 

According to Edmans et al. (2012), CEOs have a preference for shorter horizons in 

incentives since they could get higher future rewards by saving privately than obtaining 

those payments planned in contracts. Prior literature has shown an active debate on the 

optimal duration of executive compensation. For instance, Bebchuk and Fried (2010), 
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among others, indicate that pay contracts are focused excessively on short-term 

performance and it could lead to self-interested and frequently myopic managerial 

behavior. On the other hand, Bolton et al. (2006) show that optimal compensation 

contracts might highlight short-term stock performance in line with the perspective of the 

firm’s existing shareholders.  

Firms may wish to provide their managers with short-term incentives (Gopalan et al., 

2014) since there are some incentives that will make attractive for managers to select 

projects that boost short-term performance such as those enabling early managers 

reputation enhancement (Thakor, 1990). This suggests that CEOs with short-term 

incentives might generate managerial myopic behavior, as they can take decisions with 

short-term effects that might amplify risk. 

2.3. Hypotheses 

As exposed in previous sections the relationship between the monetary policy, acting 

through the varied channels mentioned, and the risk taken by managerial executives is 

an open question, not studied yet, in which this work tries to offer a first approach. 

According to the literature on monetary transmission mechanisms, they work, among 

others, through a risk-taking channel by which changes in policy rates modify risk 

perceptions and risk tolerance by banks, being agency problems in the banking sector 

crucial to explain this channel (Maddaloni and Peydró, 2011).  Specifically, Borio and 

Zhu (2012) point to subsequent changes in the degree of risk in banks’ portfolios, their 

pricing of assets, as well as in the price and non-price terms of the extension of funding. 

According to the agency theory, shareholders and managers, as well as creditors and 

managers have agency conflicts since their goals and requirements are different. 

Managers might act in the best interests of shareholders and themselves, although 

sometimes it implies acting against creditors’ interests. Overall, the opposite interests 

relate to the difference in risk preference between them, influencing the executive pay. 

Management compensation contracts are designed to yield optimal incentives, 

motivating the executives to maximize their wealth. In general, executives are 

encouraged to take higher risks by shareholders; however, they would protect 

themselves by obtaining excess compensation. 

As Jiménez et al. (2014) indicate, a low short-term interest rate, likely induced by ZLB or 

lower bank interest rates, makes riskless assets less attractive for firms, hence managers 

may be encouraged to look for higher yield by investing in riskier projects.  
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In addition, lower interest rates induce banks to soften lending standards (Maddaloni and 

Peydró, 2011; Jiménez et al., 2014) for firms and households, being firms expected to 

obtain more funds for investing in risky projects. Managers might take more risk to 

increase their incentives since low interest rate can lead to low returns on investment. 

Furthermore, a long period of ZLB can induce a decrease in risk aversion by managers. 

From the perspective of the potential agency conflicts between creditors and borrowers, 

the expected monitoring by banks will result from opposite forces. On the one hand, 

lower interest rate could increase the use of bank assets being the debt repayment less 

severe for firms, however, lower interest rates could increase the agency problems 

between managers and creditors since CEOs might look for different choices for 

investing to obtain high yields, increasing moral hazard. 

Therefore, taking into account the role of a lower interest policy (ZLB) as a tool to facilitate 

the credit, and the choice of riskier projects to get higher returns by managers, lead us 

to formulate the following hypotheses: 

H1.1: A ZLB policy increases the sensitivity of a CEO’s compensation to stock return 
volatility. 

Besides, observing the potential agency problems between creditors and managers, as 

well as the seeking of risk by CEOs, we use the loan interest rates as a second proxy for 

the monetary policy and postulate that: 

H1.2: Lower interest rate increases the sensitivity of a CEO’s compensation to stock 
return volatility. 

Our third proxy to measure the effect of changes in interest rates on CEO risk taking is 

the difference of volatility between two interest rates with different time horizon, which is 

a powerful indicator of the monetary market stability. During periods of stability, long-

term interest rates are higher than short-term ones and show higher volatilities, however, 

during unstable periods short-term interest rates increase quickly and show higher levels 

of variability until they go back to pre-crisis values. Overall, a higher difference between 

the 10 year interest rate volatility and the 6 month interest rate volatility indicates a higher 

stability in the monetary market, since the interest rate to short-term maturities does not 

change substantially when low interest rates are maintained. However, a lower difference 

between the two interest rate volatilities evidences a higher instability in the market since 

the short-term interest rates may dramatically increase, resulting in even negative 

differences in volatilities. Therefore, taking into account the preference of risk by 

managers, we pose the following hypothesis: 
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H1.3: A higher difference in the volatility of the term structure of interest rates 

increases the sensitivity of a CEO’s compensation to stock return volatility. 

The literature on institutional ownership suggests that the influence of these investors 

on managerial compensation changes depending on the relevance of informational 

asymmetries and agency costs. Specifically, better information concerning firm-level 

risk-management decisions might allow institutional investors to adapt their portfolios in 

line with their risk preferences (Hutchinson et al., 2015). Therefore, we hypothesize that, 

through their preferences and trading, institutional investors could address the reaction 

of CEOs risk taking in the presence of changes of macroeconomic policies relative to 

interest rates.  

Following Almazan et al. (2005), we distinguish two different types of institutional 

investors depending on their monitoring of executives. Passive monitors have a limited 

intervention in management, since they are interested in earning speculative short-term 

trading profits (Lin and Fu, 2017). On the other hand, active monitors could manage the 

executives trying to maximize the firm value for long-term instead of focusing on short-

term profitability aims. Therefore, our second hypothesis is made up of two different sub-

hypotheses: 

 

H2.1. Passive monitors’ ownership increases the negative effect of lower interest 

rates on CEO risk-taking. 

H2.2. Active monitors’ ownership decreases the negative effect of lower interest rates 

on CEO risk-taking. 

To complete the puzzle of the effects of monetary policies on CEOs risk taking, we have 

considered that the time horizon of pay incentives can influence managerial behavior, as 

some authors have evidenced (Cadman and Sunder, 2014; Edmans et al., 2015). 

Specifically, Gopalan et al. (2014) show that CEOs might seek business choices that 

amplify the risk for the firm when managers have short-term incentives. Therefore, in the 

context of our analysis, risk-taking incentives to short-term horizon could be influenced 

by those macroeconomic policies that reduce the investment returns (low interest rates 

and monetary policy stability). In accordance with the above argument, we formulate our 

third hypothesis, disaggregated into three sub-hypotheses to test the three selected 

proxies for the monetary policy: 

H3.1: Lower interest rate increases the sensitivity of a CEO’s short-term 

compensation to stock return volatility  
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H3.2: A ZLB policy increases the sensitivity of a CEO’s short-term compensation to 

stock return volatility 

H3.3: Higher monetary policy stability increases the sensitivity of a CEO’s short-term 

compensation to stock return volatility 

 

Finally, we take into account all the previous factors to pose our fourth hypothesis. 

Institutional investors would support investments if there is a direct relation with returns, 

to keep their short-term effectiveness instead of taking a long-term vision in their 

investment decisions (Graves, 1988), generating a myopic institutional behavior. From 

the shareholder point of view, we expect that the need of managers to seek riskier 

business when the risk-taking incentives are paid in the short run generates negative 

effects for institutional investors trying to monitor CEOs to enhance the firm value in the 

long run. By contrast, those institutional investors interested in short-term performance 

are expected to take advantage of short-termism in the myopic managerial behavior. 

Therefore, the hypothesized effect of monetary policies on the risk taking of mangers 

with short-term incentives is different for active and passive monitoring behavior of 

institutional shareholders.  

H4.1. Passive monitors’ ownership increases the negative effect of lower interest 

rates on CEO short-term risk-taking. 

H4.2. Active monitors’ ownership decreases the negative effect of lower interest rates 

on CEO short-term risk-taking. 

 

3. Data Overview and Variable Measurement 

3.1 Data Sources and Sample Selection 

We use data from a variety of sources: ExecuComp, Compustat, Thomson Reuters 

and the Federal Reserve. We collect data for the period from 1994 to 2012. Following 

previous studies, we remove financial firms (SIC codes from 6000 to 6999) from the list 

of selected firms. We use ExecuComp to collect executive compensation data, and then 

we merge the resulting database with firm level characteristics extracted from Compustat 

and institutional ownership data from Thomson Reuters. Finally, we use data on 

macroeconomic policies in US from the Federal Reserve and merge them with those 

referred to CEOs, firms and market characteristics. Observations with missing or zero 

values for total assets or total debt, and firm-years with market or book leverage outside 

the unit interval were excluded. The final sample is made up of a panel database from 

up to 1,695 industrial firms in the United States. 
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      -Table 1 here- 

In Panel A of Table 1, we report the sample distribution by year. Our final sample contains 

11,297 firm-year observations for 1,695 unique firms. The number of firms ranges from 

a minimum of 173 in year 1998 to a maximum of 864 in year 2008. In Panel B of the 

same Table we report the sample distribution by industry breakdown based on the Fama 

and French industry classification. Overall, we observe that “Utilities” and “Oil Petroleum 

and Natural Gas” sectors present the highest number of observations.  

3.2 Variables 
3.2.1 Equity based incentives  

We measure the sensitivity of the CEO’s stock and option portfolio to stock return 

volatility or Vega (VegaCEO). It measures the change in the value of the CEO’s option 

portfolio due to a 1% increase in the standard deviation of firm stock returns. In essence, 

Vega should capture the incentives for CEOs/CFOs to undertake investments that 

increase firm risk.  

However, for different executives with the same Vega, it might represent different 

benefits in the short run from an increase in firm volatility depending on when their 

options can be exercised. To take into account the horizon of incentives, we observe the 

vesting periods of the portfolio of options held by each CEO (Cadman and Sunder, 2014).  

Besides, we decompose the Vega measure into both vested and unvested pay 

incentives. Vested Vega is defined as the value sensitivity to stock return volatility of all 

exercisable options which are existing vested options. On the other hand, Unvested 

Vega is the value sensitivity to stock return volatility of all unexercisable options, 

including those of newly granted options and existing unvested options. Consequently, 

a higher vested Vega might show prominent benefits for CEO from stock return volatility 

in the short run. 

The computation of Vega is based on the Black and Scholes (1973) option pricing model 

adjusted for dividends by Merton (1973) and on the methodology proposed by Coles et 

al. (2006) and Core and Guay (2002). Details on the methodology employed to derive 

Vega are explained in the Appendix A. 

3.2.2 Estimation Method and Control Variables 

To estimate how monetary conditions impact on risk-taking incentives in executive 

compensation, we initially employ an econometric approach based on managers with 

high and low risk. We create an unbalanced panel and estimate an OLS regression 

model with fixed effects:  
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VegaCEOit is the measure of equity incentives indicating the risk of managers. 

Macroeconomic_conditionst are the variables under study. Firstly, we use the zero lower 

bound (ZLB), a dummy equal to one if the year is between 2008 and 2012, when the 

short-term nominal interest rate was nearly zero in the US. Besides, to confirm the effect 

of interest rate policies, we use the bank loan interest rate (INT) variable, as well as the 

difference in the monthly volatility of the 10 year and the 6 month interest rates 

(DIFF_SD_10y_6m). 

In addition, an interesting question could be if macroeconomic conditions could alter the 

influence on CEO risk- taking due to the institutional ownership structure. To test for the 

institutional ownership effects, we examine if the reaction of the managers risk taking in 

the presence of changes of the monetary policy varies for different types of institutional 

investors. Therefore, we classify institutional investors into two groups according to their 

interests and monitoring over management. We follow Almazan et al. (2005), who 

classify banks, insurance companies and others, as potentially passive monitors 

(Passive) and investors of other categories such as investment companies and advisors 

as potentially active monitors (Active). 
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Based on previous literature we use the following control variables: Delta (DeltaCEO) 

defined as the change in the value of a CEO’s stock and option portfolio in response to 

a 1% increase in the price of a firm’s common stock, is the measure of equity incentives 

showing the managers’ risk aversion, the logarithm of the total cash compensation 

received by the CEO (BonusCEO), the percentage of a company´s shares owned by 

the CEO (OwnCEO), book leverage (Leverage), size (Size), the book to market ratio 
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(BtoM), the value of R&D expenses divided by total assets (R&D)3, firm profitability 

(Profitability), the degree of asset tangibility (Tangibility), the growth of sales 

(Sales_growth), the logarithm of the number of years since it appears in the 

COMPUSTAT database (Firm_age), abnormal returns (ABNEARN), the Gross 

Domestic Product of the US (GDP) and a dummy equal to one if a firm is from a regulated 

industry (Reg_dum). β0 is the constant term and β are the coefficients of the explanatory 

variables, Sk is the set of industry dummies, Yt   is a set of time dummy variables and ε it 

is the error term. All variables are winsorized at 1% and 99% in order to remove possible 

bias due to the presence of outliers. 

 

Besides, in order to observe the effect of macroeconomic conditions on the optimal 

duration of executive compensation, we split up the dependent variable into incentives 

to short-term maturities (Ves_VegaCEO) and to long-term maturities (Unv_VegaCEO), 
studying the model in both cases (models 4 and 6). Then we include the institutional 

ownership through the interaction between different macroeconomic policies and 

passive/active monitoring of institutional investors (models 5 and 7).   
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The summary statistics for our control variables, reported in Table 2, are in general, 

consistent with those reported in the previous literature (Billett et al., 2007; and Brockman 

et al., 2010, among others). The correlation matrix for all the explanatory variables, 

reported in Table 3, indicates that the selected variables are in general far from being 

highly correlated.  

                                                      
3Following Edmans et al. (2015) and Himmelberg et al. (1999) we replace missing R&D values by zero. 
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- Table 2 – 

- Table 3 - 

In Table 2 we present the summary statistics for the whole model applied in our analysis. 

In order to reduce the skewness of the distribution of the measures of equity pay-

incentives, we follow Kim et al. (2011) and employ the log transformation of Vega 

(VegaCEO), Unvested Vega (Unv_VegaCEO), Vested Vega (Ves_VegaCEO) and 

Delta (DeltaCEO) instead of the raw measures in the empirical tests.  The summary 

statistics of the variables used in our models show similar values to those in previous 

literature. 

 

4. Empirical Results 
4.1 The Impact of Macroeconomics Conditions on CEO Risk-Taking Incentives  

In the first three columns of Table 4 we report the empirical results obtained from the 

ordinary data using fixed effects where the managerial risk-taking modeled by CEO pay 

incentives is the dependent variable. In this table the variables under study are ZLB (the 

macroeconomic policy that indicates minimum interest rates), the bank loan interest 

rates, and the difference in the volatility of long-term and short-term interest rates as a 

proxy for monetary market stability (Columns (1), (2), and (3), respectively).  

In all specifications, the coefficients assigned to our proxies for monetary policy are in 

line with our first hypothesis. Specifically, we find that the presence of low interest rates, 

measured by the years with ZLB and by lower loan interest rates, increases the risk-

taking incentives, showing a higher sensitivity of CEO pay to stock return volatility (higher 

values of Vega). Besides, our results on the effects of monetary market stability on the 

risk taking by managers point out to the same direction. The positive coefficient obtained 

for higher monetary stability indicates again lower levels of short-term interest rates 

inducing the CEO risk taking.  

These results confirm the view that a setting of low interest rates promotes risk taking by 

CEOS in order to get higher returns. Furthermore, the effect is accentuated by the 

softening of standards and monitoring applied by creditors on corporate loans, 

considering the facility of credit repayment by firms. Consequently, in a low interest rates 

scenario, higher risk taking in banks contributes to extend more credit to firms, facilitating 

the managers’ financing of risk taking investments. 

-Table 4 – 
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In terms of control variables, most of our results confirm the evidence provided by 

previous empirical studies. The estimated coefficients on Delta CEO, Leverage, Size and 

Firm_age are positive and statistically significant at customary levels, while increases in 

OwnCEO, Profitability, Tangibility, Sales_growth, Abnearn, and GDP decrease the 

managers risk taking.4  

To recap, the results discussed in this section support our first hypothesis that managers 

perceive ZLB, lower interest rates and credit market stability as incentives to seek higher 

returns or yield investing in riskier projects, with the ease of obtaining credits in softer 

conditions due to the risk-taking effect of this monetary policy in banks. Thus, when the 

potential conflicts between creditors and managers are reduced by the monetary policy, 

the monitoring would be lower, increasing the incentives of managers to take more risks. 

4.2 Macroeconomic Conditions, Institutional Investors  and CEO Risk-Taking 
Incentives 

In this section we analyze whether the effects of interest rate policy on CEO risk-taking 

vary depending on the institutional investors’ category. Estimations in Table 5 include, 

sequentially, interaction terms between different proxies about interest rates policy and 

the variables referred to the role played by institutional investors in the management of 

the firm. 

 

-Table 5- 

 

In columns (1), (3) and (5) we study the interactions between the interest rate policy 

proxies and passive monitors, finding significant coefficients in all cases. In particular, 

we find positive and significant coefficients for ZLB × Passive, as well as Diff_sd_10y_6m 

x Passive, that is when we analyze the interaction of the ZLB policy and the difference 

of standard deviation of 10 year and 6 month interest rates with “passive monitors”. ZLB 

are interest rates close to zero and the difference of volatility is wider during periods of 

monetary stability in which short-term interest rates are smaller. The negative and 

significant coefficient found for INT × Passive, considering the interaction between 

“passive monitors” and bank loan interest rates, supports the same reasoning as in this 

case the negative coefficient indicates that lower interest rates contribute to higher levels 

of risk taking by CEOs. In the three cases, low interest rates are found to be positive 

inductors of the risk taken by managers, being this effect intensified by the presence of 

passive institutional investors due to the weaker executive monitoring by institutional 

                                                      
4 Reg_dum variable referred to regulated industries is omitted by multicollinearity. 



17 
 

investors. This result is consistent with our second hypothesis, suggesting that the lower 

the institutional investors monitoring (Passive monitors) the greater the effect of interest 

rates on CEO risk taking, since these shareholders are attracted to short-term 

performance. Consequently, passive monitors and CEOs with higher Vega have aligned 

interests, encouraging managers to take more risks to improve their performance. 

Supporting our second hypothesis, we find non-significant coefficients for 

Diff_sd_10y_6m x Active and INT × Active in columns (4) and (6), shaping the lack of 

influence of active institutional investors (higher monitoring) on CEO risk taking when 

there are lower interest rates or a higher market stability (volatility in the term structure 

interest rates). The positive coefficient of ZLB × Active suggests that with interest rates 

close to zero there is not a strong difference between active and passive institutional 

investors. In these extreme conditions, both groups seem to relax monitoring against 

CEO risk taking to obtain better levels of profitability.   

4.3 Macroeconomic Conditions, CEO Compensation Horizon and Institutional 
Investors   

In this section we focus on our third hypothesis and explore how the horizon of CEO 

compensation resulting from pay incentives contracts is associated with monetary policy. 

We extend our baseline model by decomposing the dependent variable into vested 

(Ves_Vega) (options executed at short-term maturities) and unvested Vega (Unv_Vega) 

(options executed at long-term maturities) as we have explained in Section 3. 

In table 6 we use fixed effects panel data with Ves_Vega and Unv_Vega as the 

dependent variables and the three macroeconomic policies (ZLB, interest rates, and the 

monetary market volatility). 

-Table 6- 

 

The results reported in columns (1), (3), and (5) refer to regression models where the 

Vested Vega is the dependent variable, meanwhile in columns (2), (4) and (6) the 

dependent variable is Unvested Vega. We find positive and significant coefficients for 

Vested Vega (Ves_vega) on ZLB policy and the proxy of monetary market stability (the 

difference of volatility of 10 year and 6 month interest rates) in columns (1) and (5) 

respectively. Besides, we find a negative and significant coefficient for the influence of 

interest rates on Vested Vega (Ves_vega). In contrast, the results for Unvested Vega 

(Unv_vega) are not significant at customary levels. 
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Overall, we find that lower interest rates and higher monetary market stability exert a 

positive influence on short-term pay incentives related to higher risk, supporting our third 

hypothesis. Therefore, the monetary factors considered produce a significant effect as 

risk taking inductors, but only when the horizon of these pay incentives is short (Vested 

Vega), implying that the significant effects of the monetary policy on VegaCEO reported 

in Table 4 are totally driven by horizons. This is consistent with the fact that the risk-

taking channel of creditors works especially through low short-term interest rates.  

In addition, we analyze in this section how the institutional investors vary the influence 

of monetary policies on short-term risk-taking incentives in executive pay. The results 

are reported in Tables 7 and 8. In the estimations we include, sequentially, the 

interactions between passive and active institutional investors and our proxies for interest 

rates policies (Table 7) and for the monetary market stability (Table 8). The coefficients 

of monetary policies are significant in all the regressions when Vested Vega is the 

dependent variable. 

 

-Table 7- 

-Table 8- 

We obtain a positive (negative) sign for the coefficient of the interaction term of Passive 

× ZLB (INT) when we consider the Vested Vega as the dependent variable (columns (1) 

and (5), respectively). These coefficients suggest that a higher proportion of passive 

monitors as institutional investors increase the risk taken by CEOs when the interest 

rates are lower.  

The coefficient of the interaction term (Passive x INT) is not statistically significant in 

column (6), when the dependent variable is the long-term pay incentives. The significant 

coefficient of the interaction Passive x ZLB in column (2) oblige us to be cautious when 

interpreting the results for ZLB variable, since this interest rate policy has a strong 

positive effect in short and long-term Vega showing only a lower coefficient for longer 

horizons. On the other hand, the coefficients for the interaction between Active monitors 

and interest rate policies are non-significant or very weak in all cases.  The results in 

column (3) in which the interaction with active institutional investors produce a similar 

though weaker and less significant effect on CEO risk taking indicates that, in the close-

to-zero scenario of interest rates, any type of institutional investors relax monitoring 

against risk taking in order to improve their investment profitability.  

Table 8 reports the results by using the difference of volatility between 10 year and 6 

month interest rates as a proxy for monetary market stability. The positive coefficients of 
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Passive × DIFF10_6 suggest that this variable favors CEO risk-taking, therefore the 

higher the proportion of passive monitors if there is high market stability (what implies 

low short-term interest rates), the higher the risk taken by CEOs to increase their 

compensation. Again, the effect is only linked to the short-term risk-taking incentives in 

executive pay since the coefficient is not significant for Unvested Vega.  

 

5. Conclusions 

We have detected a macroeconomic shock that aligns the managers’ and the creditors’ 

interests concerning risk taking: the monetary policy during downturns in which the credit 

offer lowers and requires policy actions to reactivate the economy. The main monetary 

policy action produces lower interest rates. Using three alternative measures of monetary 

policy, ZLB, loan interest rates, and the difference between the volatility of long-term and 

short-term interest rates, to reflect the monetary shock, our results confirm that small 

interest rates and a higher difference in the volatilities (as a proxy of market stability, 

implying lower short-term interest rates) act from both parts of the relationship to increase 

lending to fund riskier projects and obtain higher profitability. From the creditor part, there 

is a risk-taking channel in the monetary policy transmission that softens the standards 

for loans, lending higher volumes to riskier firms. From the managerial part, low interest 

rates induce borrowers to bear additional risks in order to be rewarded with higher 

returns. 

In addition, institutional ownership is a key force in capital markets, having strong 

incentives to impact on management decisions, specifically on corporate risk taking. 

Therefore, this study examines whether different types of institutional investors have an 

effect on the relation between CEO risk taking and different monetary policies. Our 

results indicate that the positive effect of lower interest rate policies or market stability on 

CEO risk taking is more pronounced when the monitoring by institutional shareholders 

is lower. Therefore, we find that “passive” institutional investors monitoring, tend to 

increase the positive effect of lower interest rates and market stability on CEO risk taking, 

whereas the agency problems between “active” institutional shareholders and managers 

seem to maintain, except in case of extreme low interest rates, when the shared search 

for profitability contribute to align their interests to increase risk taking. 

 
Our study shows that during the period from 1994 to 2012, in the US, the sensitivity of 

stock return volatility (Vega effect) increases in respect to the monetary shock, proxied 

by the ZLB, reductions of loan interest rates, and a higher difference in the volatilities of 



20 
 

long-term and short-term interest rates. These findings are consistent with the link 

between high Vega and higher leverage, found by Coles et al. (2006). 

We find that the positive impact of the low interest rates monetary policy on managerial 

risk is specifically driven by executive compensation paid at the short-term maturity. This 

is consistent with the risk-taking effect for creditors only when the monetary policy 

reduces short-term interest rates instead of when long-term interest rates are reduced. 

This way, with lower short-term interest rates, the banking trend to give more loans in 

softer conditions gets in the way with the managers’ incentive to obtain higher profitability 

in the short run. Consequently, both groups’ incentives are aligned to avoid a deeper 

bank monitoring of managers riskier projects, encouraging the myopic managerial 

behavior. 

The results have important implications for macroeconomic policies implementations. 

The empirical results suggest caution when expansive macroeconomic policies are 

adopted because, although they will increase the credit availability for firms, it will also 

increase the risk taken by CEOs and by the rest of actors in the credit and investment 

markets. Besides, the model can be used as a framework for testing these relationships 

in the near future using different macroeconomic policies set in other countries. 
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Tables 

Table 1:  Sample Distribution by Year and by Industry. 

Table 1 shows the sample distribution by year for the period ranging from 1994 to 2012. The final sample contains 11,297 

observations from 49 industry sectors. 

Panel A: Sample Distribution by Year 
Year Observations  
1994 335 2.97 
1995 382 3.38 
1996 401 3.55 
1997 429 3.80 
1998 173 1.53 
1999 431 3.82 
2000 457 4.05 
2001 505 4.47 
2002 566 5.01 
2003 622 5.51 
2004 621 5.50 
2005 617 5.46 
2006 721 6.38 
2007 847 7.50 
2008 864 7.65 
2009 832 7.36 
2010 826 7.31 
2011 826 7.31 
2012 842 7.45 
Total 11,297  

Panel B: Sample Distribution by Industry 

Industries Fama-French 49 
sectors  N % 

Agriculture 1 24 0.21 
Food Products 2 149 1.32 

Candy and Soda 3 37 0.33 
Beer and Liquor 4 34 0.30 

Tobacco Products 5 25 0.22 
Toys Recreation 6 81 0.72 

Fun Entertainment 7 125 1.11 
Books Printing and Publishing 8 104 0.92 

Consumer Goods 9 233 2.06 
Clothes Apparel 10 114 1.01 

Healthcare 11 260 2.30 
Medical Equipment 12 424 3.75 

Drugs Pharmaceutical Products 13 520 4.60 
Chemicals 14 461 4.08 

Rubber and Plastic Products 15 96 0.85 
Textiles 16 67 0.59 

Construction Materials 17 348 3.08 
Construction 18 214 1.89 

Steel Works, etc. 19 290 2.57 
Fabricated Products 20 19 0.17 

Machinery 21 521 4.61 
Electrical Equipment 22 185 1.64 

Automobiles and Trucks 23 190 1.68 
Aircraft 24 156 1.38 

Ships  Shipbuilding, Railroad Equipment 25 25 0.22 
Guns Defence 26 46 0.41 

Precious Metals 27 49 0.43 
Mines  Non-Metallic and Industrial Metal Mining 28 87 0.77 

Coal 29 41 0.36 
Oil  Petroleum and Natural Gas 30 728 6.44 

Utilities 31 917 8.12 
Communication 32 255 2.26 

Personal Service 33 150 1.33 
Business Service 34 685 6.06 

Computer Hardware 35 254 2.25 
Computer Software 36 583 5.16 

Electronic Equipment 37 639 5.66 
Measuring and Control Equipment 38 324 2.87 

Paper  Business Supplies 39 271 2.40 
Shipping Containers 40 96 0.85 

Transportation 41 368 3.26 
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Wholesale 42 446 3.95 
Retail 43 307 2.72 

Meals  Restaurants, Hotels, Motels 44 224 1.98 
Others 49 125 1.11 
Total   11,297   

 
 
 

Table 2: Summary Statistics of Explanatory Variables 
This table presents descriptive statistics for the variables used in the debt concentration model. The sample contains 

11,297 observations and covers the 1994 to 2012 period. 

Variable Mean Std. Dev Min p25 p50 p75 Max 
Vega CEO 3.82 1.71 0.00 2.93 4.00 5.03 7.09 
Ves_Vega 3.00 1.77 0.00 1.80 3.18 4.30 6.62 
Unv_Vega 2.92 1.80 0.00 1.72 3.17 4.28 6.41 
Delta CEO 5.36 1.37 1.70 4.47 5.34 6.26 8.74 
Bonus CEO 6.98 0.67 5.40 6.54 6.94 7.37 8.89 
Own CEO 0.02 0.04 0.00 0.00 0.00 0.01 0.26 
Leverage 0.25 0.16 0.00 0.13 0.25 0.36 0.70 
Size 7.61 1.47 4.67 6.54 7.48 8.57 11.22 
BtoM 1.61 4.58 -21.90 0.60 1.01 1.79 26.57 
R&D 0.03 0.05 0.00 0.00 0.00 0.03 0.24 
Profitability 0.14 0.08 -0.16 0.09 0.13 0.18 0.39 
Tangibility 0.32 0.24 0.01 0.12 0.24 0.48 0.90 
Sales growth 0.09 0.21 -0.59 0.00 0.08 0.17 0.82 
Firm age 3.15 0.70 1.61 2.64 3.18 3.83 4.13 
Reg_dum 0.08 0.27 0.00 0.00 0.00 0.00 1.00 
GDP 13755.10 1536.03 10086.90 12822.30 14375.00 14881.30 15491.90 
Abnern 0.00 0.00 -0.01 0.00 0.00 0.00 0.01 
ZLB 0.29 0.46 0.00 0.00 0.00 1.00 1.00 
INT 5.75 2.16 3.25 3.25 5.09 7.99 9.23 
Diff_sd_10y_6m 0.05 0.34 -0.81 -0.25 0.16 0.27 0.57 
Passive 0.56 0.22 0.07 0.43 0.60 0.72 1.00 
Active 0.19 0.14 0.02 0.08 0.16 0.26 0.65 
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Table 3. Correlation Matrix 

  A B C D E F G H I J K L M N O P Q R S T U  

Vega CEO A 1                     
Ves_Vega B 0.8564* 1                    
Unv_Vega C 0.8340* 0.5593* 1                   
Delta CEO D 0.5339* 0.4623* 0.4694* 1                  
Bonus CEO E 0.4170* 0.3466* 0.3591* 0.4018* 1                 
Own CEO F 

-
0.1903* 

-
0.1624* 

-
0.1642* 0.3579* -

0.1477* 1                

Leverage G -0.01 0.02 -
0.0225* 

-
0.0879* 0.0950* -

0.0575* 1               

Size H 0.4247* 0.3898* 0.3694* 0.3620* 0.6106* -
0.2483* 0.2448* 1              

BtoM I 
-

0.0373* -0.02 -
0.0506* 

-
0.0964* 0.00 -

0.0220* 0.0974* 0.0914* 1             

R&D J 0.0862* 0.0721* 0.0765* 0.0373* -
0.1625* 

-
0.0182* 

-
0.2531* 

-
0.2380* 

-
0.1013* 1            

Profitability K 0.1014* 0.0304* 0.1360* 0.2526* 0.1297* 0.0367* -
0.1025* 0.01 -

0.0813* 
-

0.1445* 1           

Tangibility L 
-

0.1229* 
-

0.1062* 
-

0.0994* 
-

0.1240* -0.01 -0.01 0.2711* 0.1866* 0.1651* -
0.3402* 0.0794* 1          

Sales growth M 
-

0.0236* 
-

0.0566* 0.01 0.1647* -
0.0215* 0.0687* -

0.0626* 
-

0.0872* 
-

0.0563* 0.0396* 0.1887* -
0.0315* 1         

Firm age N 0.1816* 0.1935* 0.1406* 0.01 0.3331* -
0.2059* 0.0905* 0.4885* 0.0870* -

0.1770* 
-

0.0314* 0.1231* -
0.2096* 1        

Reg_dum O 
-

0.1007* 
-

0.0692* 
-

0.0991* 
-

0.1896* -0.02 -
0.0926* 0.1987* 0.2347* 0.1980* -

0.1666* 
-

0.1351* 0.3688* -
0.0635* 0.3046* 1       

GDP P 0.1137* 0.2100* 0.00 0.0891* 0.0868* -
0.0913* -0.01 0.2185* 0.01 -

0.0454* 
-

0.0445* 
-

0.1274* 
-

0.0831* 0.1507* 0.01 1      

Abnern Q -0.01 -0.01 -0.01 -
0.0306* -0.01 0.00 0.0427* -0.02 0.01 0.0371* -

0.1150* -0.01 -
0.0853* 0.01 0.00 0.02 1     

ZLB R 
-

0.0231* 0.0678* -
0.0774* 

-
0.0251* 

-
0.0393* 

-
0.0646* 

-
0.0189* 0.1448* 0.02 -

0.0414* 
-

0.0369* 
-

0.0563* 
-

0.1522* 0.1171* -0.01 0.5507* 0.0373* 1    

INT S 
-

0.0602* 
-

0.1528* 0.02 0.01 -
0.0563* 0.0681* 0.01 -

0.1461* 
-

0.0182* 0.0359* 0.0739* 0.0762* 0.1602* -
0.1198* 0.00 -

0.6194* 
-

0.0744* 
-

0.7486* 1   

Diff_sd_10y_6m T -
0.0573* 

-
0.0211* 

-
0.0544* 

-
0.0454* 

-
0.0617* -0.01 -0.01 0.0308* 0.01 -0.01 -0.01 0.01 -

0.0396* 0.0413* -0.01 0.0625* 0.0240* 0.5895* -
0.3768* 1  

Passive U  0.2155* 0.2426* 0.1355* 0.1344* 0.1450* -
0.1647* -0.01 0.0986* -

0.0333* -0.01 0.0204* -
0.1633* 

-
0.0352* -0.01 -

0.1606* 0.6069* -0.01 0.1642* -
0.3470* 

-
0.0763* 1 

Active V -
0.1116* 

-
0.1228* 

-
0.0856* 

-
0.0793* 

-
0.1317* 

-
0.0406* 

-
0.0456* 

-
0.0993* 

-
0.0260* 0.02 0.0760* -0.01 0.0328* -

0.0783* 
-

0.1139* 
-

0.2817* -0.01 0.0987* 0.1568* 0.1325* -0.3866* 
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Table 4: Executive Compensation, Macroeconomic Conditions and Institutional Investors 
This table reports regression results to examine the relation between the sensitivity of CEOs’ compensation to stock return volatility and the 
macroeconomic policies bank loans interest rates (INT) and the difference between the yearly standard deviation of the 10 years and 6 months interest 
rates (Diff_sd10y_6m), controlling for firm and CEO characteristics, industry dummies (based on Fama-French 49) and year dummies. The dependent 
variable is the sensitivity of compensation to stock return volatility from CEO (VegaCEO). In column (1) and (2) we use the ZLB policy and interest rates 
variables respectively. In column (3) we observe the effect of the difference of standard deviation between 10 years and 6 months interest rates on CEO 
risk taking. In columns (4) and (5) we incorporate the effect of institutional investors. Specifically, we observe the effect of Passive and Active instructional 
shareholders on Vega CEO. The set of controls include DeltaCEO (the sensitivity of CEO/CFO compensation to changes to stock prices), BonusCEO 
(the logarithm of the total cash compensation received by the CEO), OwnCEO (number of shares owned by the CEO scaled by total shares outstanding), 
Leverage (Total debt over total assets), Size (Logarithm of total assets measured in millions US$), BtoM (total assets over market value of equity plus 
total debt plus preferred stock liquidating value minus deferred taxes and investment tax credit), R&D (research and development expenses over total 
assets), Profitability (operating income before depreciation over total assets), Tangibility (net property, plant, and equipment over total assets), 
Sales_growth (the growth of sales), Firm_age (the log transformation of one plus the number of years since the firm was added to the Compustat 
database), Abnearn (Abnormal earnings), GDP (the Gross Domestic Product of US) and Reg_dum (a dummy equal to one for regulated firms defined 
as  firms with a SIC code between 4,900 and 4,939). ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

Vega CEO 
Variables 1 2 3 
ZLB 0.471**   
 [0.223]   
INT  -0.256**  
  [0.121]  
Diff_sd10y_6m   0.263** 
   [0.120] 
DeltaCEO 0.653*** 0.653*** 0.653*** 
 [0.0134] [0.0134] [0.0134] 
BonusCEO -0.00621 -0.00621 -0.00612 
 [0.0250] [0.0250] [0.0250] 
OwnCEO -14.53*** -14.53*** -14.52*** 
 [0.500] [0.500] [0.500] 
Leverage 0.421*** 0.421*** 0.420*** 
 [0.108] [0.108] [0.108] 
Size 0.127*** 0.127*** 0.128*** 
 [0.0302] [0.0302] [0.0302] 
Book to market 0.00220 0.00220 0.00216 
 [0.00211] [0.00211] [0.00209] 
R&D 0.495 0.495 0.512 
 [0.649] [0.649] [0.652] 
Profitability -1.327*** -1.327*** -1.328*** 
 [0.192] [0.192] [0.192] 
Tangibility -0.668*** -0.668*** -0.667*** 
 [0.164] [0.164] [0.164] 
Sales growth -0.251*** -0.251*** -0.251*** 
 [0.0526] [0.0526] [0.0527] 
Firm age 0.506*** 0.506*** 0.506*** 
 [0.0790] [0.0790] [0.0790] 
Abnearn -8.794*** -8.794*** -8.827*** 
 [3.182] [3.182] [3.183] 
GDP -0.000975*** -0.000975*** -0.000443*** 
 [0.000218] [0.000218] [8.09e-05] 
Constant 12.53*** 13.84*** 4.712*** 
 [3.121] [3.730] [1.260] 
Observations 11,297 11,297 11,297 
R-squared 0.332 0.332 0.331 
Number of firms 1,695 1,695 1,695 
Industry dummies YES YES YES 
Time dummies YES YES YES 
Adj. Rsq 0.211 0.211 0.211 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5: Executive Compensation, Interest Rates and Institutional Investors 
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This table reports regression results to examine the relation between the sensitivity of CEOs’ compensation to stock return volatility and the 
interaction between macroeconomic policies and institutional investors. Columns (1) and (2) report the interaction between ZLB policy and 
institutional investors divided into Passive and Active respectively. In columns (3) and (4) we observe the interaction between intuitional 
shareholders and bank loans interest rates (INT) and with the difference between the yearly standard deviation of the 10 years and 6 months 
interest rates (Diff_sd10y_6m) in columns (5) and (6). All regressions are controlled by firm and CEO characteristics, industry dummies (based 
on Fama-French 49) and year dummies. The set of controls include DeltaCEO (the sensitivity of CEO/CFO compensation to changes to stock 
prices), BonusCEO (the logarithm of the total cash compensation received by the CEO), OwnCEO (number of shares owned by the CEO 
scaled by total shares outstanding), Leverage (Total debt over total assets), Size (Logarithm of total assets measured in millions US$), BtoM 
(total assets over market value of equity plus total debt plus preferred stock liquidating value minus deferred taxes and investment tax credit), 
R&D (research and development expenses over total assets), Profitability (operating income before depreciation over total assets), 
Tangibility (net property, plant, and equipment over total assets), Sales_growth (the growth of sales), Firm_age (the log transformation of 
one plus the number of years since the firm was added to the Compustat database), Abnearn (Abnormal earnings), GDP (the Gross Domestic 
Product of US) and Reg_dum (a dummy equal to one for regulated firms defined as  firms with a SIC code between 4,900 and 4,939). ***, **, 
and * denote significance at the 1%, 5%, and 10% levels, respectively. 
  Vega CEO 
Variables (1) (2) (3) (4) (5) (6) 
ZLB 0.440** 0.500**     
 [0.224] [0.224]     
D_Passive -0.554***  -0.404***  -0.404***  
 [0.0993]  [0.0952]  [0.0955]  
ZLB#D_Passive 0.682***      
 [0.151]      

D_Active  0.272*  0.452***  0.390*** 
  [0.147]  [0.140]  [0.133] 
ZLB#D_Active  0.552**     
  [0.269]     
D_INT   -0.271** -0.276**   
   [0.122] [0.122]   
D_INT#D_Passive   -0.0686**    
   [0.0302]    
D_INT#D_Active    -0.0587   
    [0.0537]   
D_Dif_sd_10y_6m     0.264** 0.257** 
     [0.120] [0.120] 
c.D_Dif_sd10y_6m#D_Passive     0.299*  
     [0.172]  
c.D_Diff_sd_10y_6m#D_Active      0.527 
      [0.376] 
DeltaCEO 0.659*** 0.651*** 0.659*** 0.651*** 0.659*** 0.651*** 
 [0.0134] [0.0134] [0.0135] [0.0134] [0.0135] [0.0134] 
BonusCEO -0.00237 -0.00918 -0.00428 -0.00848 -0.00576 -0.00861 
 [0.0250] [0.0250] [0.0250] [0.0250] [0.0250] [0.0250] 
OwnCEO -14.83*** -14.45*** -14.78*** -14.43*** -14.72*** -14.41*** 
 [0.501] [0.501] [0.502] [0.501] [0.501] [0.501] 
Leverage 0.430*** 0.414*** 0.421*** 0.414*** 0.412*** 0.417*** 
 [0.108] [0.108] [0.108] [0.108] [0.108] [0.108] 
Size 0.125*** 0.126*** 0.128*** 0.127*** 0.129*** 0.129*** 
 [0.0302] [0.0302] [0.0302] [0.0302] [0.0302] [0.0302] 
Book to market 0.00243 0.00223 0.00234 0.00219 0.00231 0.00211 
 [0.00210] [0.00211] [0.00211] [0.00211] [0.00208] [0.00209] 
R&D 0.363 0.479 0.371 0.491 0.383 0.525 
 [0.648] [0.649] [0.649] [0.649] [0.652] [0.652] 
Profitability -1.309*** -1.332*** -1.321*** -1.334*** -1.323*** -1.337*** 
 [0.192] [0.192] [0.192] [0.192] [0.192] [0.192] 
Tangibility -0.631*** -0.645*** -0.639*** -0.645*** -0.644*** -0.633*** 
 [0.164] [0.164] [0.164] [0.164] [0.164] [0.165] 
Sales growth -0.257*** -0.256*** -0.258*** -0.256*** -0.254*** -0.256*** 
 [0.0525] [0.0526] [0.0526] [0.0526] [0.0526] [0.0527] 
Firm age 0.507*** 0.499*** 0.537*** 0.506*** 0.537*** 0.512*** 
 [0.0798] [0.0793] [0.0795] [0.0793] [0.0796] [0.0790] 
Abnearn -9.606*** -8.901*** -9.554*** -8.825*** -9.673*** -8.902*** 
 [3.180] [3.180] [3.183] [3.181] [3.184] [3.182] 
GDP -0.000964*** -0.00101*** -0.00101*** -0.000999*** -0.000451*** -0.000458*** 
 [0.000218] [0.000218] [0.000218] [0.000218] [8.08e-05] [8.10e-05] 
Constant 12.34*** 13.02*** 12.67*** 12.69*** 4.720*** 4.940*** 
 [3.122] [3.123] [3.043] [3.043] [1.256] [1.259] 
Observations 11,297 11,297 11,297 11,297 11,297 11,297 
R-squared 0.335 0.333 0.334 0.333 0.333 0.332 
Number of firms 1,695 1,695 1,695 1,695 1,695 1,695 
Industry dummies YES YES YES YES YES YES 
Time dummies YES YES YES YES YES YES 
Adj. Rsq 0.215 0.212 0.213 0.212 0.213 0.212 

Table 6: Horizon Executive Compensation and Interest Bank Loans 
This table reports regression results to examine the relation between the horizon executive compensation and macroeconomic 
policies. From column (1) to (6) we use some macroeconomic variables (ZLB, bank loans interest rates (INT) and with the 
difference between the yearly standard deviation of the 10 years and 6 months interest rates (Diff_sd10y_6m), meanwhile 
columns from (7) to (10) report the effect of institutional investors divided into Passive and Active respectively on vested and 
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unvested Vega CEO. All regressions are controlled by firm and CEO characteristics, industry dummies (based on Fama-French 
49) and year dummies. In columns (1), (3), (5), (7) and (9) we use the vested options to calculate the short term incentives from 
CEO (Ves_Vega) as dependent variable, meanwhile the dependent variable used in columns (2), (4), (6), (8) and (10) is the 
sensitivity of CEOs’ compensation to stock return volatility using unvested options (Unv_Vega). The set of controls include 
DeltaCEO (the sensitivity of CEO compensation to changes to stock prices), BonusCEO (the logarithm of the total cash 
compensation received by the CEO), OwnCEO (number of shares owned by the CEO scaled by total shares outstanding), 
Leverage (Total debt over total assets), Size (Logarithm of total assets measured in millions US$), BtoM (total assets over market 
value of equity plus total debt plus preferred stock liquidating value minus deferred taxes and investment tax credit), R&D 
(research and development expenses over total assets), Profitability (operating income before depreciation over total assets), 
Tangibility (net property, plant, and equipment over total assets), Sales_growth (the growth of sales), Firm_age (the log 
transformation of one plus the number of years since the firm was added to the Compustat database), Abnearn (Abnormal 
earnings), GDP (the Gross Domestic Product of US) and Reg_dum (a dummy equal to one for regulated firms defined as  firms 
with a SIC code between 4,900 and 4,939). ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 

  (1) (2) (3) (4) (5) (6) 
Variables Ves_Vega Unv_Vega  Ves_Vega Unv_Vega  Ves_Vega Unv_Vega  
ZLB 0.881*** 0.0118     
 [0.284] [0.277]     
INT   -0.479*** -0.00642   
   [0.154] [0.150]   
Diff_sd_10y_6m     0.422*** 0.0575 
     [0.152] [0.149] 
DeltaCEO 0.678*** 0.536*** 0.678*** 0.536*** 0.678*** 0.536*** 
 [0.0170] [0.0166] [0.0170] [0.0166] [0.0171] [0.0166] 
BonusCEO -0.0425 -0.135*** -0.0425 -0.135*** -0.0424 -0.135*** 
 [0.0318] [0.0310] [0.0318] [0.0310] [0.0318] [0.0310] 
OwnCEO -13.69*** -12.55*** -13.69*** -12.55*** -13.68*** -12.54*** 
 [0.636] [0.619] [0.636] [0.619] [0.635] [0.619] 
Leverage 0.826*** 0.0921 0.826*** 0.0921 0.825*** 0.0924 
 [0.137] [0.133] [0.137] [0.133] [0.137] [0.133] 
Size 0.0900** 0.234*** 0.0900** 0.234*** 0.0904** 0.234*** 
 [0.0384] [0.0374] [0.0384] [0.0374] [0.0384] [0.0374] 
Book to market 0.00417 -0.000333 0.00417 -0.000333 0.00416 -0.000420 
 [0.00268] [0.00261] [0.00268] [0.00261] [0.00265] [0.00258] 
R&D 0.563 0.101 0.563 0.101 0.581 0.106 
 [0.825] [0.804] [0.825] [0.804] [0.829] [0.807] 
Profitability -2.033*** -0.150 -2.033*** -0.150 -2.037*** -0.149 
 [0.244] [0.238] [0.244] [0.238] [0.244] [0.238] 
Tangibility -0.380* -0.472** -0.380* -0.472** -0.380* -0.471** 
 [0.209] [0.203] [0.209] [0.203] [0.209] [0.203] 
Sales growth -0.349*** -0.139** -0.349*** -0.139** -0.349*** -0.139** 
 [0.0669] [0.0652] [0.0669] [0.0652] [0.0670] [0.0652] 
Firm age 0.527*** 0.247** 0.527*** 0.247** 0.527*** 0.247** 
 [0.100] [0.0978] [0.100] [0.0978] [0.100] [0.0978] 
Abnearn -14.79*** -2.311 -14.79*** -2.311 -14.84*** -2.329 
 [4.047] [3.942] [4.047] [3.942] [4.047] [3.942] 

GDP 
-

0.00122*** 
-

0.000472* 
-

0.00122*** 
-

0.000472* 
-

0.000368*** 
-

0.000357*** 

 [0.000277] 
[0.000270

] [0.000277] 
[0.000270

] [0.000103] [0.000100] 
Constant 15.67*** 5.606 18.11*** 5.639 3.215** 3.810** 
 [3.970] [3.867] [4.744] [4.620] [1.603] [1.561] 
Observations 11,297 11,297 11,297 11,297 11,297 11,297 
R-squared 0.278 0.183 0.278 0.183 0.278 0.183 
Number of firms 1,695 1,695 1,695 1,695 1,695 1,695 
Industry 
dummies YES YES YES YES YES YES 
Time dummies YES YES YES YES YES YES 
Adj. Rsq 0.148 0.0354 0.148 0.0354 0.148 0.0353 
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Table 7: Horizon Executive Compensation and Interest rates 
This table shows regression results to examine the relation between the sensitivity of CEOs’ compensation to stock return volatility 
and the interaction between macroeconomic policies and institutional investors. Columns from (1) and (4) report the interaction 
between ZLB policy and institutional investors divided into Passive and Active respectively. From columns (5) and (8) we observe 
the interaction between intuitional shareholders and bank loans interest rates (INT). All regressions are controlled by firm and 
CEO characteristics, industry dummies (based on Fama-French 49) and year dummies. In columns (1), (3), (5), and (7) we use 
the vested options to calculate the short term incentives from CEO (Ves_Vega) as dependent variable, meanwhile the dependent 
variable used in columns (2), (4), (6), and (8) is the sensitivity of CEOs’ compensation to stock return volatility using unvested 
options (Unv_Vega).The set of controls include DeltaCEO (the sensitivity of CEO compensation to changes to stock prices), 
BonusCEO (the logarithm of the total cash compensation received by the CEO), OwnCEO (number of shares owned by the 
CEO scaled by total shares outstanding), Leverage (Total debt over total assets), Size (Logarithm of total assets measured in 
millions US$), BtoM (total assets over market value of equity plus total debt plus preferred stock liquidating value minus deferred 
taxes and investment tax credit), R&D (research and development expenses over total assets), Profitability (operating income 
before depreciation over total assets), Tangibility (net property, plant, and equipment over total assets), Sales_growth (the 
growth of sales), Firm_age (the log transformation of one plus the number of years since the firm was added to the Compustat 
database), Abnearn (Abnormal earnings), GDP (the Gross Domestic Product of US) and Reg_dum (a dummy equal to one for 
regulated firms defined as  firms with a SIC code between 4,900 and 4,939). ***, **, and * denote significance at the 1%, 5%, and 
10% levels, respectively. 
  1 2 3 4 5 6 7 8 
VARIABLES Ves_Vega Unv_Vega  Ves_Vega Unv_Vega  Ves_Vega Unv_Vega  Ves_Vega Unv_Vega  
ZLB 0.842*** -0.0374 0.914*** 0.0107     
 [0.285] [0.278] [0.284] [0.277]     
ZLB#D_Passive 0.846*** 0.514***       
 [0.192] [0.188]       
ZLB#D_Active   0.610* 0.324     
   [0.342] [0.333]     
D_INT     -0.493*** -0.00363 -0.502*** -0.00626 
     [0.155] [0.151] [0.155] [0.151] 
D_INT#D_Passive     -0.109*** -0.0535   
     [0.0384] [0.0375]   
D_INT#c.D_Active       -0.0901 -0.00263 
       [0.0684] [0.0666] 
DeltaCEO 0.686*** 0.538*** 0.676*** 0.536*** 0.686*** 0.537*** 0.676*** 0.536*** 
 [0.0171] [0.0167] [0.0171] [0.0166] [0.0171] [0.0167] [0.0171] [0.0166] 
D_Passive -0.677*** -0.211*   -0.485*** -0.0970   
 [0.126] [0.123]   [0.121] [0.118]   
D_Active   0.303 -0.0848   0.524*** -0.00566 
   [0.187] [0.183]   [0.178] [0.174] 
BonusCEO -0.0377 -0.132*** -0.0458 -0.135*** -0.0392 -0.133*** -0.0452 -0.135*** 
 [0.0318] [0.0310] [0.0318] [0.0310] [0.0318] [0.0310] [0.0318] [0.0310] 
OwnCEO -14.05*** -12.67*** -13.59*** -12.57*** -14.00*** -12.63*** -13.58*** -12.55*** 
 [0.638] [0.622] [0.638] [0.622] [0.638] [0.622] [0.638] [0.621] 
Leverage 0.838*** 0.105 0.819*** 0.0913 0.831*** 0.0986 0.818*** 0.0921 
 [0.137] [0.133] [0.137] [0.133] [0.137] [0.134] [0.137] [0.133] 
Size 0.0865** 0.231*** 0.0886** 0.233*** 0.0900** 0.233*** 0.0894** 0.234*** 
 [0.0384] [0.0375] [0.0384] [0.0375] [0.0384] [0.0375] [0.0384] [0.0374] 
Book to market 0.00444* -0.000205 0.00420 -0.000302 0.00436 -0.000267 0.00416 -0.000332 
 [0.00268] [0.00261] [0.00268] [0.00261] [0.00268] [0.00261] [0.00268] [0.00261] 
R&D 0.402 0.0622 0.546 0.0819 0.413 0.0687 0.550 0.0996 
 [0.825] [0.804] [0.825] [0.804] [0.825] [0.805] [0.826] [0.804] 
Profitability -2.010*** -0.139 -2.038*** -0.147 -2.025*** -0.148 -2.039*** -0.150 
 [0.244] [0.238] [0.244] [0.238] [0.244] [0.238] [0.244] [0.238] 
Tangibility -0.336 -0.455** -0.355* -0.475** -0.344* -0.461** -0.357* -0.472** 
 [0.209] [0.203] [0.209] [0.204] [0.209] [0.204] [0.209] [0.204] 
Sales growth -0.357*** -0.142** -0.356*** -0.139** -0.359*** -0.142** -0.354*** -0.139** 
 [0.0668] [0.0651] [0.0669] [0.0652] [0.0668] [0.0652] [0.0669] [0.0652] 
Firm age 0.527*** 0.228** 0.518*** 0.237** 0.561*** 0.251** 0.523*** 0.246** 
 [0.101] [0.0990] [0.101] [0.0983] [0.101] [0.0985] [0.101] [0.0983] 
Abnearn -15.78*** -2.554 -14.91*** -2.367 -15.72*** -2.515 -14.84*** -2.312 
 [4.045] [3.946] [4.046] [3.942] [4.048] [3.947] [4.046] [3.942] 
GDP -0.00121*** -0.000439 -0.00126*** -0.000479* -0.00126*** -0.000471* -0.00125*** -0.000472* 
 [0.000277] [0.000270] [0.000277] [0.000270] [0.000277] [0.000270] [0.000277] [0.000270] 
Constant 15.42*** 5.181 16.21*** 5.748 15.64*** 5.557 15.76*** 5.602 
 [3.972] [3.874] [3.973] [3.871] [3.870] [3.774] [3.871] [3.772] 
Observations 11,297 11,297 11,297 11,297 11,297 11,297 11,297 11,297 
R-squared 0.281 0.183 0.279 0.183 0.280 0.183 0.279 0.183 
Number of firms 1,695 1,695 1,695 1,695 1,695 1,695 1,695 1,695 
Industry dummies YES YES YES YES YES YES YES YES 
Time dummies YES YES YES YES YES YES YES YES 
Adj. Rsq 0.151 0.0361 0.149 0.0353 0.150 0.0355 0.148 0.0352 

 
 
 

Table 8: Horizon Executive Compensation and Differences of Term Structure Standard 
Deviation 
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This table shows regression results to examine the relation between the sensitivity of CEOs’ compensation to stock return volatility 
and the interaction between macroeconomic policies and institutional investors. We observe the interaction between the 
difference between the yearly standard deviation of the 10 years and 6 months interest rates (Diff_sd10y_6m) and institutional 
investors divided into Passive and Active respectively. All regressions are controlled by firm and CEO characteristics, industry 
dummies (based on Fama-French 49) and year dummies. In columns (1), and (3) we use the vested options to calculate the 
short term incentives from CEO (Ves_Vega) as dependent variable, meanwhile the dependent variable used in columns (2), and 
(4) is the sensitivity of CEOs’ compensation to stock return volatility using unvested options (Unv_Vega).The set of controls 
include DeltaCEO (the sensitivity of CEO compensation to changes to stock prices), BonusCEO (the logarithm of the total cash 
compensation received by the CEO), OwnCEO (number of shares owned by the CEO scaled by total shares outstanding), 
Leverage (Total debt over total assets), Size (Logarithm of total assets measured in millions US$), BtoM (total assets over 
market value of equity plus total debt plus preferred stock liquidating value minus deferred taxes and investment tax credit), R&D 
(research and development expenses over total assets), Profitability (operating income before depreciation over total assets), 
Tangibility (net property, plant, and equipment over total assets), Sales_growth (the growth of sales), Firm_age (the log 
transformation of one plus the number of years since the firm was added to the Compustat database), Abnearn (Abnormal 
earnings), GDP (the Gross Domestic Product of US) and Reg_dum (a dummy equal to one for regulated firms defined as  firms 
with a SIC code between 4,900 and 4,939). ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. 
  (1) (2) (3) (4) 
Variables Ves_Vega Unv_Vega  Ves_Vega Unv_Vega  
D_Diff_sd_10y_6m 0.415*** 0.0615 0.420*** 0.0562 
 [0.153] [0.149] [0.153] [0.149] 
D_Passive -0.485*** -0.108   
 [0.121] [0.118]   
D_Diff_sd_10y_6m#D_Passive 0.508** 0.0193   
 [0.219] [0.213]   
D_Active   0.440*** -0.00784 
   [0.170] [0.165] 
c.D_DIFF10_6#c.D_Active   0.335 0.0640 
   [0.479] [0.467] 
DeltaCEO 0.685*** 0.538*** 0.676*** 0.536*** 
 [0.0171] [0.0167] [0.0171] [0.0166] 
BonusCEO -0.0415 -0.135*** -0.0449 -0.135*** 
 [0.0318] [0.0310] [0.0318] [0.0310] 
OwnCEO -13.93*** -12.59*** -13.56*** -12.54*** 
 [0.637] [0.621] [0.637] [0.621] 
Leverage 0.817*** 0.0894 0.820*** 0.0926 
 [0.137] [0.133] [0.137] [0.133] 
Size 0.0913** 0.235*** 0.0912** 0.234*** 
 [0.0384] [0.0375] [0.0384] [0.0374] 
Book to market 0.00438* -0.000395 0.00412 -0.000423 
 [0.00265] [0.00259] [0.00265] [0.00258] 
R&D 0.422 0.0736 0.597 0.105 
 [0.829] [0.808] [0.829] [0.808] 
Profitability -2.032*** -0.148 -2.048*** -0.149 
 [0.244] [0.238] [0.244] [0.238] 
Tangibility -0.350* -0.465** -0.346* -0.470** 
 [0.209] [0.204] [0.209] [0.204] 
Sales growth -0.354*** -0.140** -0.355*** -0.139** 
 [0.0669] [0.0652] [0.0670] [0.0653] 
Firm age 0.560*** 0.257*** 0.534*** 0.247** 
 [0.101] [0.0986] [0.100] [0.0979] 
Abnearn -15.92*** -2.530 -14.89*** -2.337 
 [4.049] [3.949] [4.047] [3.943] 
GDP -0.000377*** -0.000359*** -0.000383*** -0.000357*** 
 [0.000103] [0.000100] [0.000103] [0.000100] 
Constant 3.233** 3.811** 3.447** 3.818** 
 [1.597] [1.557] [1.601] [1.560] 
Observations 11,297 11,297 11,297 11,297 
R-squared 0.280 0.183 0.278 0.183 
Number of firms 1,695 1,695 1,695 1,695 
Industry dummies YES YES YES YES 
Time dummies YES YES YES YES 
Adj. Rsq 0.150 0.0352 0.148 0.0351 

 
 
 
 
 

Appendix 
A. Variables 
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The table shows the definition of variables used in the paper and their sources. 
 

Name Definition Source 
VegaCEO Natural log of one plus the change in the value of a 

CEO’s option portfolio due to a 1% change in the 
annualized standard deviation of stock returns plus one. 
Ln (1+Vega) 

Execucomp  

Ves_Vega Natural log of one plus the change in the value of a 
CEO’s option portfolio of Vested stocks and options due 
to a 1% change in the annualized standard deviation of 
stock returns plus one. Ln (1+Vega Vested) 

Execucomp 

Unv_Vega Natural log of one plus the change in the value of a 
CEO’s option portfolio of Unvested stocks and options 
due to a 1% change in the annualized standard deviation 
of stock returns plus one. Ln (1+Vega Unvested) 

Execucomp 

ZLB  Dummy equal one if the year is between 2008 and 2012 
when the short-term nominal interest rate were to nearly 
zero in US 

US Federal 
Reserve System 

INT Bank loan interest rate US Federal 
Reserve System 

DIFF_SD_10y_6m The difference in the monthly volatility of ten years 
interest rate and six months interest rate 

US Federal 
Reserve System 

Passive The proportion of shares owned by: banks, insurance 
companies and others 

Thomson Reuters 

Active The proportion of shares owned by: investment 
companies and advisors 

Thomson Reuters 

DeltaCEO Natural log of one plus the change in the value of a 
CEO’s stock and option portfolio due to a 1% increase in 
the value of the firm’s common stock price plus one. Ln 
(1+Delta) 

Execucomp 

BonusCEO The logarithm of the total cash compensation received 
by the CEO 

Execucomp 

OwnCEO Number of shares owned by the CEO scaled by total 
shares outstanding 

Execucomp 

Leverage Total debt over total assets. Total debt is defined as debt 
in current liabilities plus long-term debt 

Compustat 

Size Logarithm of total assets measured in millions US$ Compustat 
BtoM Total assets over MV of equity plus total debt plus 

preferred stock liquidating value minus deferred taxes 
and investment tax credit over  

Compustat 

R&D Research and development expenses over total assets Compustat 
Profitability Operating income before depreciation over total assets Compustat 
Tangibility Net property, plant, and equipment over total assets Compustat 
Sales_growth The growth of sales over the previous year Compustat 
Firm_age Natural log of one plus the number of years since the firm 

was added to the database Compustat 
Compustat 

Abnearn (Earnings in year t+1  − earnings in year t)/(share price  
× outstanding shares in year t).  

Compustat 

GDP The Gross Domestic Product of US US Federal 
Reserve System 

Reg_dum Equals one if the firm’s SIC code is between 4,900 and 
4,939 (firms from regulated industries) and zero 
otherwise 

Compustat 

 

 


