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Abstract

This study examines how CEO ownership affects the motivation of firms to hold

cash. We document a monotonic and positive relationship between CEO ownership and

cash holdings. The effect is more pronounced for firms with higher firm-specific risk

and larger external financing costs, suggesting that CEO ownership encourages firms

to hold more cash as precautionary savings. However, we find no evidence that CEO

ownership leads to cash hoarding in firms with weak corporate governance. Moreover,

we show that firms with high CEO ownership and excess cash holdings have more cap-

ital expenditures and R&D expenses but do not have higher dividend payments and

share repurchases. Nonetheless, shareholders’ perceived value of cash increases with

CEO ownership, indicating that shareholders place a positive value on high levels of

cash holdings associated with CEO ownership in the context of growing investment

prospects. Overall, our findings support the notion that firm ownership aligns the in-

terests of CEOs and shareholders, rather than encouraging managers to extract private

benefits through hoarding cash.
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1. Introduction

The existing literature has provided various explanations for the incentives of firms to

hold cash. One of the early explanations is based on the transaction-cost motive for cash

holdings (Keynes, 1937; Baumol, 1952; Miller and Orr, 1966), which suggests that firms hold

cash to evade the expenses incurred due to the lack of liquid assets. Building on this strand

of literature, Opler et al. (1999) propose the precautionary motive, which suggests that firms

save cash to hedge the risk of future cash shortfall. Prior studies model the precautionary

demand for cash and find that financially constrained firms (Almeida et al., 2004) and firms

with riskier cash flows (Han and Qiu, 2007) accumulate higher cash reserves. In particular,

when external finance is costly or idiosyncratic risk is high, firms with more investment

opportunities hold more precautionary cash (Riddick and Whited, 2009).1

Another explanation derived from agency theory is that managers tend to accumulate

large cash reserves to pursue their private benefits at the expense of shareholders’ wealth,

such as empire building and perquisite consumption (Jensen, 1986). This argument is further

supported by previous studies on corporate governance, which show that managers tend

to hoard excessive cash balances in countries with poor shareholder protection (Dittmar

et al., 2003), and entrenched managers use excess cash to make value-decreasing acquisition

decisions (Harford, 1999). Consequently, cash is worth less when corporate governance is

weak (Dittmar and Mahrt-Smith, 2007).

Recent research focuses on incorporating the role of managerial characteristics in the

motives for cash holding. For example, studies have shown that CEO traits, such as risk

incentives (Tong, 2010; Liu and Mauer, 2011), inside debt (Liu et al., 2014), and overconfi-

1A recent work by Foley et al. (2007) documents that multinational firms have taxation incentives for
holding higher levels of cash. They find that firms with repatriating foreign earnings are more likely to
accumulate cash. To test whether firms increase their cash holdings by avoiding repatriation taxes on
foreign income, we use our sample firms with non-missing foreign pretax income. Consistent with Bates
et al. (2009), we find no evidence that firms with more foreign pretax income hold more cash in our sample.
Specifically, the average cash ratio is 14.7% for firms with high foreign taxable income and 17.7% for firms
with low foreign taxable income. The difference between the two average cash ratios is statistically significant
at the 1% level (t-statistic 14.93).
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dence and optimism (Huang-Meier et al., 2016; Chen et al., 2020; Deshmukh et al., 2021), are

associated with corporate cash holdings. However, less attention has been paid to examining

how managerial ownership affects cash holdings. Jensen and Meckling (1976) and Jensen

(1986) argue that managerial ownership can align the interests of managers and shareholders

and mitigate managers’ incentives to hold large cash reserves. While the agency theory sug-

gests a negative relationship between managerial ownership and cash holdings, prior studies

provide ambiguous evidence. Ozkan and Ozkan (2004) find that the relationship between

managerial ownership and cash holding is negative when managerial ownership is low, and

it turns positive when managerial ownership is high. Conversely, the effect of managerial

ownership on cash holdings is negative again when managerial ownership reaches the cubic

level.2

On the contrary, Opler et al. (1999) find an inverted U-shaped relationship between

managerial ownership and cash holdings. Harford et al. (2008) show an insignificant relation-

ship between managerial ownership and cash holdings for low levels of managerial ownership,

but a positive association between the two for high levels of managerial ownership. Chen

(2008) and Chen and Chuang (2009) argue that shareholders accept high levels of cash re-

serves for firms with great investment opportunities when low levels of CEO ownership serve

as efficient corporate governance.

Given the conflicting evidence documented in the previous empirical studies, it is diffi-

cult to draw a conclusion on how managerial ownership affects corporate cash holdings. The

existing literature does not offer a clear proposition regarding the role of CEO ownership in

firms’ motives for holding cash. To fill the gap in the literature, we examine how managerial

ownership affects corporate cash management and whether there exists a non-monotonic

relationship between managerial ownership and cash holdings. Specifically, we investigate

how the precautionary motive and the private benefit motive drive the relationship between

CEO ownership and cash holdings.3

2In Ozkan and Ozkan’s (2004) empirical analyses, managerial ownership is the total percentage of equity
ownership held by company directors.

3In this study, we only compare the precautionary motive to the private benefit motive. However,
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On the one hand, external financing costs increase with information asymmetry be-

tween firms and outside investors, leading to an underinvestment problem. Cash holdings

as precautionary savings can mitigate the underinvestment problem and enhance firm value,

especially when future cash flows are volatile. Firm ownership provides CEOs incentives to

take actions that benefit both shareholders and themselves. Therefore, we expect a posi-

tive relationship between CEO ownership and corporate cash holdings. On the other hand,

agency theory argues that managerial ownership can mitigate entrenched managerial behav-

iors, such as squandering cash on perquisite consumption and empire building. As such, we

expect the impact of CEO ownership on cash holdings should be negative. However, previous

studies also argue that the impact of CEO ownership on cash holdings could be non-linear.

As the level of managerial ownership rises, external shareholders may have reduced capacity

to oversee managers, potentially leading to a higher degree of managerial control and en-

trenchment (Morck et al., 1988; Opler et al., 1999; Ozkan and Ozkan, 2004). Consequently,

at higher levels of managerial ownership, managers may choose to accumulate more cash to

pursue their private interests, resulting in a positive relationship.

To test whether CEO ownership has a precautionary incentive alignment effect or a

non-linear effect driven by private benefit motive on cash holdings, we analyze a sample

of Standard & Poor’s (S&P) 1500 firms from 1992 to 2018. Our findings suggest that on

average, CEO ownership is associated with a 3.7% to 4.2% increase in cash holdings. We

find no evidence of a non-monotonic relationship between ownership and cash holdings in

our sample. Additionally, we find that CEOs play a dominant role in corporate cash policy

within a top management team.

Our results are robust to a variety of identification methods, additional controls, and

alternative measures. We also investigate the mechanisms through which CEO ownership

affects cash holdings and find that CEO ownership has a stronger positive impact on cash

previous studies suggest that firms may hold cash for various reasons. As discussed in Bates et al. (2009),
we anticipate that the relationship between CEO ownership and cash holdings is less susceptible to other
motives for holding cash, such as the transaction cost motive. Foley et al. (2007) also find that firms with
repatriating foreign earnings are more likely to accumulate cash. However, we find no evidence to support
this taxation motive in our sample.
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holdings when firms have higher firm-specific risk and larger external financing costs. This

finding indicates that in the presence of higher firm risks and external financing costs, CEO

ownership acts as an incentive for firms to maintain a higher cash reserve to meet precau-

tionary demands.

Moreover, we find no evidence that the positive relationship between CEO ownership

and cash holdings is stronger among firms with weaker corporate governance, which supports

the baseline outcomes. If CEO ownership results in the entrenchment of managerial behav-

iors, then CEOs are more likely to hoard cash reserves in the absence of effective corporate

governance. In addition, we show that firms with high CEO ownership and excess cash hold-

ings have more capital expenditures and R&D expenses, but do not have higher dividend

payments and share repurchases. Meanwhile, shareholders’ perceived value of cash increases

with CEO ownership. Taken together, these findings imply that CEO ownership acts as

a precautionary incentive alignment effect by saving cash for investment opportunities and

increasing firm value.

We contribute to the growing literature on cash holdings by resolving the ambiguity

in how CEO ownership affects the incentives of firms to hold cash and examining how

shareholders evaluate CEOs’ motives for holding cash. The precautionary motive proposes

that CEO ownership functions as a precautionary incentive alignment effect, aligning the

interests of managers and shareholders by meeting the precautionary cash needs of firms. The

private benefit motive suggests that the agency problem of cash accumulation is reduced at

low levels of CEO ownership, whereas at high levels, it encourages managerial entrenchment

in cash management, resulting in a non-linear effect of CEO ownership on cash holdings.

Our study provides strong evidence to support the precautionary motive in which CEO

ownership has an incentive alignment effect. Our findings show that shareholders place a

positive value on high levels of cash holdings associated with CEO ownership, highlighting

that CEO ownership aligns CEOs’ interests with shareholders’ benefits regarding corporate

cash policy.

Our study also contributes to the existing literature on corporate governance by shed-
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ding light on the issue of managerial entrenchment. Previous studies have shown mixed ev-

idence regarding the relationship between managerial ownership and corporate governance.

For example, Morck et al. (1988) and Perrini et al. (2008) argue that when managerial

ownership is low, external governance mechanisms can help mitigate agency conflicts. In

contrast, Nikolov and Whited (2014) propose that low levels of managerial ownership can

lead to misaligned incentives and increase managerial entrenchment. However, our findings

consistently demonstrate that CEO ownership has a positive impact on cash holdings and

increases the marginal value of cash. One possible explanation for this is that most CEOs in

U.S. companies own only a small portion of their firms’ common stocks, which nonetheless

constitute a significant portion of their personal wealth. As a result, these “owner-CEOs”

have strong incentives to maximize shareholder value (Elsilä et al., 2013; Lilienfeld-Toal and

Ruenzi, 2014). Additionally, the effectiveness of corporate governance may be influenced by

the economic and business environment. Prior studies suggest that idiosyncratic risk has

been increasing over time, leading to higher levels of cash flow volatility which is difficult

to be hedged (Campbell et al., 2001; Irvine and Pontiff, 2009). Thus, “owner-CEOs” are

incentivized to increase precautionary cash reserves against potential cash flow shortages

and firm risks.

The remainder of the paper is organized as follows. Section 3 describes the data

sources, variable definitions, and summary statistics. Section 4 presents empirical results

and addresses potential endogeneity concerns. Section 5 investigates the channels through

which CEO ownership affects cash holdings. Section 6 examines how CEO ownership affects

the use of cash and the value of cash. Section 7 concludes.

2. Literature review

The economics and finance literature have identified several theoretical motives of cash

holdings: precautionary motive (Opler et al., 1999; Ferreira and Vilela, 2004; Bates et al.,

2009), agency conflict (Jensen, 1986; Dittmar et al., 2003; Pinkowitz et al., 2006; Harford

6
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et al., 2008), transaction costs (Keynes, 1937; Baumol, 1952; Miller and Orr, 1966; Mulligan,

1997), and taxes associated with foreign earnings (Foley et al., 2007). In this literature

review, we focus on two key theoretical perspectives on corporate cash holdings which are

directly related to our empirical analysis: the precautionary motive and the agency private

benefit motive.

Empirical research on corporate cash policies has generally found support for the pre-

cautionary motive, which suggests that firms with valuable investment opportunities and

volatile cash flow should accumulate precautionary cash reserves to protect themselves from

adverse cash flow shocks. For example, Bates et al. (2009) study the rising trend in cash

holdings by U.S. public firms and find that firms with riskier cash flows and higher R&D

expenditures tend to hold more cash. Duchin (2010) and Derrien and Kecskés (2013) show

that firms with higher cash holdings are less affected by exogenous increases in the cost of

capital. Harford et al. (2014) investigate whether cash reserves enable firms to mitigate the

underinvestment problem due to refinancing risk and find that firms mitigate refinancing risk

by increasing their cash holdings and saving cash from cash flows. A recent study by Cunha

and Pollet (2020) also document that firms hold more cash in response to the increases in de-

mographic demand growth, and the relation is more pronounced for financially constrained

firms. Based on the precautionary motive, cash is saved for the value creation purpose.

Therefore, the value of additional cash is higher, especially for financially constrained firms

and those with more investment opportunities (Faulkender, 2005; Denis and Sibilkov, 2010).

The role of agency conflicts in shaping firms’ incentives to accumulate cash has also

been highlighted in literature. Agency theory suggests that self-interested managers tend

to accumulate large cash reserves to pursue their private benefits at the expense of share-

holders’ wealth, such as empire building and perquisite consumption (Jensen, 1986). In this

vein, excess cash reserves aggregate agency problem by providing a pool of accumulated free

cash flow, therefore, decreasing firm value (Harford, 1999; Dittmar et al., 2003; Pinkowitz

et al., 2006; Dittmar and Mahrt-Smith, 2007). Further support for the agency motive of cash

holdings is provided by Gao et al. (2013), who find that public firms hold more cash than
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private firms because public firms have lower precautionary motives but much higher agency

conflicts than private firms. Moreover, Jiang and Lie (2016) study how managerial entrench-

ment affects firms’ cash holding adjustment speed and find that self-interested managers are

reluctant to distribute excess cash.

Prior work on corporate governance points out that managerial ownership plays a crit-

ical role in determining corporate cash holdings. Jensen and Meckling (1976) and Jensen

(1986) posit that managerial ownership can align the interests of managers and sharehold-

ers, therefore mitigating managers’ incentives to hold large cash reserves. Previous studies

(Morck et al., 1988; Himmelberg et al., 1999; McConnell et al., 2008) also suggest that a

higher level of managerial ownership may lead to a higher degree of managerial entrench-

ment, and managers may choose to hold more cash to pursue their private benefits. Taken

together, managerial ownership may lead to a non-monotonic influence on corporate cash

holdings. Ozkan and Ozkan (2004) provide empirical evidence on this conjecture by using a

sample of U.K. public firms from 1995 to 1999 and document a non-monotonic relationship

between managerial ownership and cash holdings.

However, Chen (2008) and Chen and Chuang (2009) investigate whether the effect of

CEO ownership on corporate cash policy differ between listed new economy firms and old

economy firms. They find no non-monotonic relationship between CEO ownership and cash

holdings but observe that corporate governance derived from CEO ownership is subjective

to firms’ product life cycle and investment opportunities. Compared to old economy firms,

new economy firms face a more dynamic investment environment and higher level of business

risks. To increase firm value, shareholders in listed new economy firms are willing to accept a

high level of cash holdings when a low level of CEO ownership serves as an effective investor

protection mechanism.

Recent studies also emphasise the impact of CEO attributes and demographics on cor-

porate cash holdings. For instance, Tong (2010) finds that CEOs’ risk-taking incentives have

a positive association with cash holdings and a negative association with the value of cash.

Meanwhile, Liu and Mauer (2011) show the opposite evidence on the implications of CEOs’
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risk-taking incentives on corporate cash holdings. Orens and Reheul (2013) investigate the

impact of CEO demographics on cash holdings and document that older CEOs and CEOs

without multi-industry experience are more concerned with the precautionary motive of cash

and less concerned with the opportunity cost of cash. Moreover, Mun et al. (2020) highlight

the effect of CEOs’ education background on cash policy and value of excess cash in Korean

firms.

Recently, a growing literature show that optimistic and overconfident CEOs hoard

cash for future growth opportunities and spend relatively more cash for capital expenditure

and acquisitions, leading to a positive effect of CEO overconfidence on the value of cash,

especially for firms that are more likely to suffer from the underinvestment problem (Huang-

Meier et al., 2016; Aktas et al., 2019; Chen et al., 2020). However, Deshmukh et al. (2021)

find that optimistic CEOs hold lower cash to fund their firms’ growth opportunities and

save less cash out of incremental cash flows. They argue that optimistic CEOs view external

financing as excessively costly but expect the costs to decrease in the future. Therefore,

optimistic CEOs delay external financing while fund current investments with existing cash

and maintain a lower cash balance than rational CEOs.

3. Data and variable construction

3.1. Sample selection and data sources

Our sample covers all firms in the S&P ExecuComp database from 1992 to 2018. We

require that the firm–year observations in our sample have available data on managerial

stock and option holdings, as well as accounting data available in Compustat. We obtain

managerial entrenchment data from the Institutional Shareholder Service (ISS, formerly

RiskMetrics) database and institutional ownership data from the Thomson Reuters s34 files.

As cash holdings in financial firms (SIC codes 6000–6999) may be influenced by capital

requirements and utility firms (SIC codes 4900–4999) are heavily regulated, we follow the

9
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literature on cash holdings and exclude firms from these two industries (e.g., Opler et al.,

1999; Bates et al., 2009). Our main sample comprises of 26, 409 firm–year observations that

meet the criteria for our main empirical analyses.

3.2. Independent variables of interest: CEO ownership

We use two measures to proxy for CEO ownership. The first measure, CEO OWN, cap-

tures a CEO’s annual stock ownership. Following previous research on CEO ownership (Cui

and Mak, 2002; Schiehll and Bellavance, 2009; Lilienfeld-Toal and Ruenzi, 2014), CEO OWN

is defined as the percentage of the common share outstandings held by a CEO. This measure

provides a proxy for a CEO’s voting right on corporate policy. The percentage of voting

rights owned by CEOs reflects their level of informational advantage (Leland and Pyle, 1977;

Fahlenbrach and Stulz, 2009) and countervailing interest alignment (Jensen and Meckling,

1976; Kim and Lu, 2011). Therefore, we use CEO OWN to examine CEOs’ decisions on

corporate cash policy and how these decisions impact shareholder value.

We use CEO OWN SO as our second measure of CEO ownership. This measure is

defined as the delta of a CEO’s stock and options divided by the delta of a firm’s stock

and options (Kim and Lu, 2011). In contrast to CEO OWN, CEO OWN SO captures

CEOs’ incentives from both stocks and options. Since stock options have no voting rights,

CEO OWN SO is the fraction of the total delta of all outstanding stock and options held

by a CEO. To calculate this measure, we follow the methodology of Core and Guay (2002)

and Edmans et al. (2009) and calculate the delta of a CEO’s stock options and the delta of

all outstanding stock options of the firm. For detailed calculations of CEO OWN SO, please

refer to Appendix A.
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3.3. Dependent variable and control variables

Following Bates et al. (2009), we measure corporate cash holdings as the ratio of cash

and marketable securities to total assets.4 We also employ three alternative measures of

cash ratio in our robustness tests: cash to net assets (Opler et al., 1999), industry-adjusted

cash holdings (Haushalter et al., 2007), and excess cash holdings (Dittmar and Mahrt-Smith,

2007).

Following previous studies (e.g., Opler et al., 1999; Acharya et al., 2007; Bates et al.,

2009), we control the following variables: Size is the natural logarithm of total assets, cap-

turing the economies of scale of holding cash; CF is cash flows normalized by total assets,

capturing the source of cash holdings; MTB is the market-to-book ratio, which is a proxy

for future investment opportunities; NWC is net working capital, which is a proxy for the

substitutes of liquid assets; CAPEX and Acquisitions are expenses associated with capital

expenditures and acquisitions; R&D/Sales is research and development expenses normalized

by total sales; Dividends is an indicator variable, equal to one if a firm pays common divi-

dends and zero otherwise; Sigma is the average of the cash flow volatilities of firms within the

same 2-digit SIC industry; Leverage is the ratio of total debt to total assets; and Firm Age

is the natural logarithm of the number of years since the firm was reported in Compustat.

The detailed definitions of these variables are provided in Appendix B.

3.4. Summary statistics

Table 1 presents the summary statistics of the variables used in our main empirical

analyses. Our sample contains 26, 409 firm–year observations from 1992 to 2018. All vari-

ables in dollar values are inflation-adjusted to 2018 dollars using the Consumer Price Index

from the Federal Reserve Bank of St. Louis. We winsorize the accounting variables and

ownership variables at the 1% and 99% levels. We first replicate Kim and Lu’s (2011) sam-

ple period of 1992–2006 and find that the means (standard deviations) of CEO OWN and

4Our results are robust to the ratio of cash to net assets and the natural logarithm of cash to total assets.
These results are available upon request.
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CEO OWN SO are 2.7% (6.5%) and 3.0% (6.5%), which are comparable to 2.8% (6.6%)

and 3.2% (6.5%) reported in in their study. We then extend our sample period to 2018.

Consistent with prior studies (Core et al., 1999; Fahlenbrach and Stulz, 2009; Kim and Lu,

2011), we find that the distribution of CEO stock ownership is right-skewed. The mean and

median of CEO OWN are 2.4% and 0.4%, and the mean and median of CEO OWN SO

are 2.6% and 0.6%. On average, the cash holdings of our sample firms account for 14.7%

of total assets. Figures 1 and 2 show that for both CEO ownership measures, cash hold-

ings monotonically increase with CEO ownership from 0% to 40%. Moreover, our sample

firms on average generate positive operating cash flows of 8.3% and have leverage of 21.7%.

The average net financing is 8.3% and the average R&D is 4.8%. The distributions of our

variables are broadly consistent with those reported in earlier studies.

4. Main empirical results

4.1. Baseline regression models

To examine the empirical relationship between CEO ownership and corporate cash

holdings, we adopt the following baseline regression:

Cash holdingsi,t = α + β1CEO ownershipi,t +BControl variablesi,t + µt + θj + ϵi,t (1)

where i is firm index, t is year index and j is industry index. To control for the variations of

corporate cash holdings across different industries and over time, we include year (µt) and

Fama and French (1997) 48 industry (θj) fixed effects.

Table 2 presents the results of the baseline regressions. In columns (1) and (2), the

coefficients of CEO ownership proxy variables are positive and statistically significant at

the 1% level, indicating a positive association between CEO ownership and corporate cash

holdings. Column (1) shows that a one-standard-deviation increase in CEO OWN t is as-

sociated with a 0.55% (= 0.098 × 0.056) increase in Cash holdings, which is equivalent to
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3.7% of an average firm’s cash holdings (= 0.55%/0.147). Column (2) suggests that a one-

standard-deviation increase in CEO OWN SO t is associated with a 0.62% (= 0.111× 0.056)

increase in Cash holdings, which is equivalent to 4.2% of an average firm’s cash holdings

(= 0.62%/0.147).5

The coefficients of our control variables are consistent with those documented in Bates

et al. (2009), who study the relationship between corporate cash holdings and firm character-

istics. Table 2 shows that cash holdings are positively associated with the market-to-book

ratio, research and development expenses, and industry cash flow risk. Conversely, cash

holdings are negatively associated with firm size, net working capital, capital expenditures,

acquisition expenditures, leverage, dividend payments, and firm age. These results align

with earlier research that indicates the precautionary demand for holding cash increases for

firms with smaller size, younger firm age, better investment opportunities, higher external

financing costs, and higher firm-specific risk (Opler et al., 1999; Acharya et al., 2007; Bates

et al., 2009).

To explore the potential non-linear relationship between cash holdings and CEO own-

ership in our sample, we define three piecewise-linear terms of CEO ownership using cutoff

points of 5% and 25%, as employed in prior studies (Morck et al., 1988; Opler et al., 1999; Kim

and Lu, 2011). Specifically, CEO OWN 05 equals CEO OWN if 0 < CEO OWN < 5%, and

5% otherwise. Similarly, CEO OWN 0525 equals 0 if CEO OWN ≤ 5%, CEO OWN minus

5% if 5% < CEO OWN < 25%, and 20% otherwise. CEO OWN 25 equals 0 if CEO OWN

≤ 25%, and CEO OWN minus 25% otherwise. We also define corresponding piecewise-

linear terms for CEO OWN SO, denoted as CEO OWN SO 05, CEO OWN SO 0525, and

CEO OWN SO 25. These piecewise-linear terms enable the slope coefficient to vary at the

5% and 25% cutoff points. We then substitute CEO OWN or CEO OWN SO with the cor-

responding piecewise-linear terms in the baseline regressions. Results in columns (3)–(4) of

Table 2 show that the coefficients of the piecewise-linear terms are all positive and statisti-

cally significant, suggesting that the positive and linear relationship between cash holdings

5We also run regressions with one-year-lagged independent variables, and the results are statiscally similar.
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and CEO ownership holds between 5% and 25% cutoff points. Nevertheless, the coefficients

decrease as CEO ownership increases, indicating that the marginal effect of CEO ownership

on cash holdings diminishes with increasing CEO ownership.6

According to Harford et al. (2008), the equity ownership of the top five executives is

positively related to cash holdings. In our study, we use Top5 OWN and Top5 OWN SO as

proxies for the ownership of the five executives with the highest compensation in the firm.

As shown in columns (5)–(6) of Table 2, the coefficients of Top5 OWN and Top5 OWN SO

are positive and statistically significant, indicating a positive relationship between insider

ownership and cash holdings. To investigate the importance of CEO ownership compared

to other top executives, we subtract CEO ownership from Top5 OWN and Top5 OWN SO

and define Top4 OWN and Top4 OWN SO as the non-CEO insider ownership. However,

as shown in columns (7) and (8), the coefficients of Top4 OWN and Top4 OWN SO are

statistically insignificant. These results suggest that CEO ownership plays a more critical

role in determining corporate cash policy than the ownership of other top executives.

4.2. Identification methods

The baseline regression results indicate a positive effect of CEO ownership on corporate

cash holdings. However, it is important to note that CEOs and firms do not randomly select

each other in the labor market, raising potential endogeneity concerns. For instance, a CEO

may choose to join a firm with better investment prospects and higher financing flexibility.

Additionally, unobservable characteristics such as corporate reputation and managerial traits

could impact both CEO ownership and corporate cash policy. To address these potential

endogeneity concerns, we use two identification strategies: a Propensity Score Matching

(PSM) method, a Two-Stage least squares (2SLS) model, and alternative models with the

6We conduct a U test (Lind and Mehlum, 2010) to examine whether there is a U-shaped or inverse U-
shaped relation between cash holdings and CEO ownership. The results indicate that we cannot reject the
null hypothesis that there is only a monotonic relation exists. We also add the square of our CEO ownership
measures in our baseline regressions and find that the estimated coefficients of the square terms are not
statistically significant, suggesting that there is not a non-linear relation between cash holding and CEO
ownership.
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Generalized Method of Moments (GMM) estimation and the high-dimensional fixed effects

(HDFE).

4.2.1. Propensity score matching

A firm may appoint a CEO with specific managerial styles according to the firm’s spe-

cific strategies, including cash policy. CEO ownership and cash holdings may also be jointly

determined by firm characteristics, such as firm size. Smaller firms may have more cash

holdings and higher CEO ownership. To address the concern about non-random matching

between CEOs and firms, we employ a PSM approach to compare the cash holdings of two

groups of firms that are similar in terms of observable firm characteristics except CEO own-

ership. Firms with high CEO ownership are assigned into a treatment group and those with

low CEO ownership are assigned into a control group.

Following the setting in Lilienfeld-Toal and Ruenzi (2014) and Liu and Mauer (2011),

we classify firms into two sub-samples based on the annual median of CEO ownership.

Specifically, we define dummy variables OWN High and OWN SO High which are equal to

one if CEO OWN and CEO OWN SO are above their annual sample median, and zero

otherwise. In the first stage of our PSM procedure, we employ a probit model to estimate

the probabilities (propensity scores) that firms have a CEO with high ownership. In the

probit regressions, the dependent variables are OWN High and OWN SO High, and the

independent variables are the control variables in Equation (1). Columns (1) and (3) of

Panel A of Table 3 report the results of pre-matching probit regressions. We observe that

CEOs ownership are associated with smaller firm size, younger age, lower cash flows, less

R&D, higher net working capital, more capital expenditures, more acquisition expenses, and

higher leverage.

In the second stage of PSM procedure, we conduct a one-to-one nearest neighbor

matching using the estimated propensity scores from the first stage. We require that the

differences in the propensity scores between treatment firms and matched control firms do

not exceed 0.5% in absolute value. Based on this criterion, we obtain 8,297 paired firms
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with 16,594 firm–year observations using CEO OWN, and 8,218 paired firms with 16,436

firm–year observations using CEO OWN SO.

To ensure the treatment and control groups are comparable, we further conduct two

diagnostic tests. The first is the post-match diagnostic regression based on the PSM matched

sample. The results are reported in columns (2) and (4) of Panel A of Table 3. All the

estimated coefficients are statistically insignificant, and the F-statistics of the Hotelling test

show that we do not reject the null hypothesis that the vector of means are equal between the

treatment and control groups. These results indicate that the characteristics of treatment

and control firms are not significantly different. In addition, the coefficients in columns (2)

and (4) have much smaller absolute value than the corresponding coefficients in columns (1)

and (3), suggesting that the decrease in the statistical significance is not only due to the

drop in the sample size.

The second diagnostic test is the univariate comparisons of firm characteristics between

treatment and control groups. Panel B of Table 3 reports the result. Columns (1)–(2) and

(4)–(5) display the means of firm characteristics. The t-statistics in columns (3) and (6)

show that all the differences in the mean values of firm characteristics between treatment

and control groups are not statistically significant, except for Firm aget in column (3). These

results indicate that firms in the treatment and control groups are comparable in terms of

observable firm characteristics.

Finally, we re-estimate Equation (1) using the PSM matched samples. The coefficients

of CEO OWN t and CEO OWN SO t reported in Panel C of Table 3, remain positive and

statistically significant at the 1% level. On average, a one-standard-deviation increase in

CEO OWN t is associated with a 0.55% (= 0.105 × 0.052) increase in Cash holdings t, and

a one-standard-deviation increase in CEO OWN SO t is associated with a 0.69% (= 0.140×

0.049) increase in Cash holdings t.
7 These results are consistent with those documented in

our baseline regressions.

7The mean values of CEO OWN and CEO OWN SO are 0.052 and 0.049 in the PSM matched sample.
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4.2.2. Two-stage least squares

Our PSM identification method helps to mitigate the endogeneity concern due to ob-

servable firm heterogeneity. However, it can not address the endogeneity due to unobservable

heterogeneity across CEOs and firms, such as CEOs’ early-life experiences and firm culture.

For instance, Bernile et al. (2017) find that CEOs with some fatal disaster experiences are

associated with risker corporate policies, such as higher leverage and lower cash holdings.

To further address the potential endogeneity concerns due to time-variant omitted variables

and reverse causality, our second identification strategy is to employ a 2SLS model with IVs.

Following Kim and Lu (2011), we adopt CEO tenure and CEO tax burden as our IVs for

CEO ownership. Gibbons and Murphy (1992) and Palia (2001) show that executives’ equity

ownership increases with their tenure in the firms. CEO tenure is commonly employed as

the IV for managerial equity ownership in previous studies (e.g., Brockman et al., 2010; Liu

and Mauer, 2011). We define CEO tenure as the number of years a CEO has served in her

position. Previous studies also document a positive relationship between CEOs’ capital gain

tax liabilities (tax burdens) and the amount of unrestricted equity ownership, suggesting

that greater personal tax burdens significantly discourage CEOs from selling their stocks

(Jin and Kothari, 2008; Armstrong et al., 2015). In this vein, CEOs with a high capital

gain tax rate may choose to hold more unconstrained shares than CEOs with a low capital

gain tax rate. Following Jin and Kothari (2008) and Yost (2018), we use the sum of the

maximum marginal federal and state individual capital gains tax rates to construct the CEO

tax burden.8 Specifically, CEO tax burden is defined as the tax liability arising from selling

a CEO’s vested stock holdings, scaled by the CEO’s total equity holdings (including vested

and unvested stock and options):

CEO tax burdent =

∑t
k=1(Pt − Pk)×Nk × tcg
Total equity holdingst

(2)

8The data on the federal and state individual maximum marginal capital gains tax rates are collected
from the National Bureau of Economic Research.
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where Pt is the stock price at the end of year t, Pk is the stock price at the end of year k, Nk

is the number of unrestricted shares held by the CEO in year t which were obtained in year

k, tcg is the sum of a CEO’s maximum marginal federal and state capital gains tax rates in

year t, and Total equity holdings t is the total value of the CEO’s stock and options holdings

in year t.

Table 4 presents the results of our 2SLS regressions. Columns (1) and (2) report

the results of the first-stage regressions in which the dependent variables are CEO OWN

and CEO OWN SO, respectively. CEO tenure and CEO tax burden are used as IVs, and

the control variables are the same as those in Equation (1). The coefficients of CEO tax

burden are positive and statistically significant at the 5% and 1% levels, suggesting that

CEO ownership is positively associated with tax burden. The coefficients of CEO tenure are

positive and statistically significant at the 1% level, indicating that CEO ownership increases

with CEO tenure. The sign of our IVs is consistent with the evidence documented in previous

studies. The Shea’s partial R2 values are above the hurdle of 10% and the Kleibergen-Paap

(KP) F-statistics are higher than 10, which supports the relevance condition that our IVs

explain the variation of the potential endogenous CEO ownership variables.

Columns (3) and (4) report the results of the second-stage regressions, in which the

dependent variable is Cash holdings and the independent variables of interest are predicted

CEO ownership proxy variables obtained from the first-stage regressions. The control vari-

ables in the second-stage regressions are the same as those in Equation (1). The coefficients

of ̂CEO OWN and ̂CEO OWN SO are positive and statistically significant at the 1% level,

suggesting that the positive impact of CEO ownership on cash holdings remains robust to

the 2SLS identification method. Our untabulated results also remain robust if we conduct

2SLS regressions with only one instrumental variable, either CEO tenure or CEO tax burden.

These findings further mitigate the weak instrumentation concern and over-identification is-

sues.
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4.2.3. Dynamic panel and fixed effects models

To further address the endogeneity, we employ a GMM estimation method (e.g., Ozkan

and Ozkan, 2004; Chen, 2008). The GMM method provides consistent parameter estimates

by utilizing instruments that can be obtained from the orthogonality conditions existing

between the lagged values of the variables and disturbances (Arellano and Bover, 1995). In

addition, since unobservable variables that are correlated with both CEO ownership and

corporate cash holdings may lead to estimation biases and preclude the causal inference

in our study, we adopt varies fixed effects models to address the endogeneity concern due

to omitted variables. Apart from the model with firm and year fixed effects, we follow

Gormley and Matsa’s (2014) advice and adopt a high-dimensional fixed effects (HDFE)

model. Specifically, we control unobservable heterogeneity across firms and time-varying

heterogeneity across industries in our baseline regressions.

Table 5 reports the GMM estimates of the dynamic cash model and the results of alter-

native fixed effects models. Columns (1) and (2) present the GMM estimates of the dynamic

cash model, where the dependent and explanatory variables are assumed to be endogenous,

and the lagged values of dependent and explanatory variables are used as instruments (Ozkan

and Ozkan, 2004). The coefficients of GMM estimations show that the positive relation be-

tween CEO ownership and corporate cash holdings is statistically significant in dynamic

panel models.9 Columns (3) and (4) report the results of the regressions controlling for the

firm and year fixed effects. The coefficients of CEO ownership proxy variables are all positive

and statistically significant at the 10% level. Columns (5) and (6) show similar results of the

HDFE regressions with the firm fixed effects and the Fama–French 48 industry × year fixed

effects. The positive relation between CEO ownership and corporate cash holdings remains

robust after controlling for unobserved heterogeneity.

9We also employ the impulse response functions (IRFs) of the dynamic model to check if the posi-
tive relation maintains over time. The unreported IRFs graphs show that a positive shock to CEO OWN
(CEO OWN SO) increases corporate cash holdings, and the positive effect dies out after period ten (thir-
teen), where the lower bound confidence interval is zero. Therefore, we conclude that CEO ownership has a
positive and persistent impact on corporate cash holdings.
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4.3. Alternative measures of cash holdings

So far, we focus on the total amount of corporate cash holdings, which is the sum

of cash and marketable securities. In this section, we examine whether our main results

are robust to two alternative measures of cash holdings. First, we examine the excess cash

holdings that are non-essential for corporate operations and investment. We define excess

cash holdings (Xcash) as the amount of cash holdings above a predicted optimal level of

cash reserves. Specifically, Xcash is the residual estimated from a regression in which the

dependent variable is the ratio of cash and marketable securities to total assets, and the

independent variables are firm net assets, industry average cash flow volatility, free cash

flow, net working capital, market value of equity, and R&D expenses.10 Following Dittmar

and Mahrt-Smith (2007) and Bates et al. (2009), we focus on the firm–year observations

with positive excess cash holdings. Second, we adopt industry-adjusted cash holdings as our

second alternative measure of cash holdings. Since corporate cash policy may be subject to

industry-specific shocks, we follow Haushalter et al. (2007) and define Industry-adjusted cash

holdings as the cash to total assets ratio minus the median of the cash to total assets ratios of

all sample firms with the same 4-digit SIC codes. Table 6 shows that the positive relationship

holds when we consider excess cash holdings, which are non-essential for corporate operations

and investment, and when we adjust for industry-specific shocks in cash policy.

4.4. Additional controls for corporate governance and CEO char-

acteristics

The previous literature documents that managerial entrenchment is related to corpo-

rate cash policy. For instance, Harford et al. (2008) show that firms with weaker shareholder

rights have lower cash reserves. Nikolov and Whited (2014) also find that agency problems

affect corporate cash policy, while institutional investors may mitigate these agency prob-

10Please refer to the Appendix of Dittmar and Mahrt-Smith (2007) for the details of the regression speci-
fication.
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lems. To control for the effect of corporate governance on cash holdings, we include two

governance proxy variables as additional control variables. The first one is the E-index,

, which measures the accumulated number of the six important anti-takeover provisions

developed by Bebchuk et al. (2009). Firms with more anti-takeover provisions have more

entrenched managers and poorer corporate governance. The second one is the TMI, which

measures the ownership of motivated monitoring institutional investors whose holding value

in a firm ranks among the top 10% of the stocks in their portfolios (Fich et al., 2015; Ward

et al., 2018). Firms with a larger motivated monitoring institutional ownership have bet-

ter corporate governance. The results in columns (1) and (2) of Table 7 show that after

controlling for corporate governance, firms with higher CEO ownership tend to hold more

cash. Consistent with the evidence documented in Harford et al. (2008) and Nikolov and

Whited (2014), we find that firms’ cash holdings increase when they have lower managerial

entrenchment and higher institutional monitoring ownership.

Apart from controlling for corporate governance, we also control for the heterogeneity

of CEO-level characteristics: CEO age, CEO gender, the sensitivity of a CEO’s stock op-

tions to stock price volatility (Vega/TC ), a CEO’s managerial power within the firm (CEO

duality), CEO education background (CEO education), and CEO overconfidence (CEO over-

confidence). Columns (3)–(6) of Table 7 report that the positive relationship between CEO

ownership and corporate cash holdings remains significant even after controlling for CEO-

level characteristics.

5. Mechanisms

Our analysis has shown that firms with higher CEO ownership hold more cash. In this

section, we examine the plausible mechanisms through which CEO ownership affects cash

holdings.
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5.1. Firm-specific risk

The precautionary motive for holding cash suggests that firms with risker cash flows,

higher external financing costs, and better investment opportunities tend to hold more cash

to hedge future cash flow uncertainty and reduce financial distress costs (Opler et al., 1999;

Acharya et al., 2007; Bates et al., 2009). A survey study conducted by Graham and Harvey

(2001) finds that corporate financial decisions are related to the evaluation of new invest-

ments, and firms are more likely to use firm-specific risk rather than individual project risk

to evaluate new projects. The theoretical model of Riddick and Whited (2009) also shows

a positive relationship between a firm’s idiosyncratic risks and cash holdings. If firm owner-

ship helps to align the interests between shareholders and CEOs by incentivizing CEOs to

improve firm performance and mitigate firm-specific risk, CEOs with high firm ownership

may choose to adopt a cash policy based on precautionary reasons. Following this vein, we

expect that the impact of CEO ownership on cash holdings is more pronounced among firms

with higher firm-specific risk.

Our first proxy for firm-specific risk is stock return volatility, Return Vol, which cap-

tures a firm’s idiosyncratic risk in the financial market. Return Vol is defined as a firm’s

average monthly standard deviations of stock returns over a year, where the monthly stan-

dard deviation of stock returns is the sample standard deviation of daily stock returns within

a month, multiplied by the number of trading days in the month (Rajgopal and Venkatacha-

lam, 2011).11 Our second proxy for firm-specific risk is cash flow volatility, CF Vol, which

captures a firm’s operating uncertainty. CF Vol is calculated as the standard deviation of

the operating margin ratio, which is equal to operating cash flow divided by total sales, using

annual data over three years (Bartram et al., 2011).12 Similar to Bustamante and Frésard

(2020), we define an indicator variable D high which is equal to one if Return Vol or CF Vol

11Our results remain robust to the volatility of stock returns adjusted by the Fama and French (1993)
three-factor model.

12Alternatively, we use five years of annual operating margins to calculate cash flow volatility; the results
are the same. We also calculate cash flow volatility using the ratio of annual operating cash flows to total
assets; the results remain robust.
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is greater than its annual sample median, and zero otherwise, and an indicator variable D low

which is equal to one if Return Vol or CF Vol is less than its annual sample median, and zero

otherwise. We then modify our baseline regression by replacing the CEO ownership proxy

with the interaction terms between the CEO ownership proxy and two indicator variables:

Cash holdingsi,t = α + β1CEO ownershipi,t ∗ D hight + β1CEO ownershipi,t ∗ D lowt

+BControl variablesi,t + µt + θj + ϵi,t
(3)

Panel A of Table 8 reports the regression results. Columns (1)–(4) show that the esti-

mated coefficients of interaction terms with D high are positive and statistically significant,

while the estimated coefficients of interaction terms with D low are statistically insignificant.

Our findings suggest that CEO ownership has a stronger impact on cash holdings when firms

have higher firm-specific risk, supporting the precautionary motive for holding cash.

5.2. External financing costs

According to the pecking order theory (Myers and Majluf, 1984; Myers, 1984), outside

investors have less information about a firm’s assets and investment opportunities compared

to the firm’s managers.The asymmetry of information between managers and outside in-

vestors results in a higher cost of external financing, and firms prefer to use internal cash

rather than costly external financing. Firms may also forgo projects with positive net present

value (NPV) if they do not have enough internal funds. To address the underinvestment

problem in the future, firms may accumulate cash from operating revenue (Harford et al.,

2008). If the precautionary motive drives the positive relationship between CEO ownership

and cash holdings, we expect to find a stronger relationship when external financing costs

are higher.

We use two proxies to measure a firm’s external financing costs. The first proxy is

the S&P credit rating of a firm, Issuer Rating, which indicates a forward-looking opinion

about the credit quality of a firm’s debt issue. Firms with a higher Issuer Rating have

a lower debt financing cost. The second proxy is Whited and Wu’s (2006) index, WW-
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Index, which measures a firm’s external finance constraints. Firms with a higher WW-

Index are expected to have a higher external financing cost. Similar to Equation (3), we

interact CEO ownership variables with D high and D low, which indicate whether Issuer

Rating is above or below a BBB credit rating, or whether WW-Index is above or below its

annual sample median. Results in columns (1) and (2) in Panel B of Table 8 show that the

positive relationship between CEO ownership and cash holdings is stronger when firms have

higher external financing costs. CEOs with higher firm ownership have higher incentives to

improve shareholders’ value, therefore they prefer to hold more precautionary cash reserves

for financing positive NPV projects and preventing the underinvestment problem.

5.3. Corporate governance

Jensen (1986) argues that entrenched managers have greater preference for increasing

firms’ cash holdings so that they may pursue empire building and perquisite consumption

at the expense of shareholders. Consistent with agency theory, Dittmar et al. (2003) show

that firms hold more cash in countries with weaker corporate governance. Kalcheva and

Lins (2007) also find that internationally firms with weaker shareholder protection hold

more cash; however, they find no evidence that managerial agency costs outweigh the costs

of underinvestment when country-level shareholder protection is weak. In Section 4.4, we

have controlled for corporate governance using the E-index and the monitoring ownership

of institutional investors, and the results show that the positive relationship between CEO

ownership and cash holdings remains robust. In this section, we conduct a cross-sectional

analysis and examine whether the positive relationship between CEO ownership and cash

holdings is driven by the motive for managerial expropriation of cash holdings.

Previous studies suggest that firms with a higher E-index and lower institutional moni-

toring ownership are associated with weaker corporate governance and more agency problems

(Gompers et al., 2003; Bebchuk et al., 2009). Similar to Equation (3), we interact CEO own-

ership variables with D high and D low, which indicate whether E-Index and TMI are above
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or below their annual sample medians.13 The results in Panel C of Table 8 show that the

positive relationship between CEO ownership and cash holdings only exits in firms with

strong corporate governance measured by E-Index. In addition, the positive relationship is

stronger among firms with higher institutional monitoring ownership. Consistent with Bates

et al. (2009), we find no evidence that high levels of CEO ownship cause entrenchment of

managerial behaviors, in which CEOs are more likely to hoard cash reserves in the absence

of effective corporate governance.

Overall, our three cross-sectional analyses suggest that the positive relationship be-

tween CEO ownership and cash holdings is more likely driven by the precautionary motive,

rather than the private benefit motive for expropriating cash holdings.

6. Additional analyses

6.1. CEO ownership, firm investment, and payout decisions

To help us further distinguish the role of CEO ownership in corporate cash policy, we

examine how CEO ownership affects the use of cash, specifically firm investment and payout

decisions. Following Dittmar and Mahrt-Smith (2007), we use excess cash holdings (Xcash)

as the amount of cash holdings above a predicted optimal level of cash reserves and focus

on firms with positive excess cash holdings that are not essential for corporate operations

and investment. Similar to Harford et al. (2008), we measure a firm’s investment decisions

using the changes in capital expenditures (∆Capex ) and R&D expenses (∆R&D/Sales), and

measure a firm’s payout policy using the changes in cash dividends per share of common

stocks (∆Div) and open market repurchases of common stock (∆Repurchases). We regress

the changes in investment or payout variables on CEO ownership, excess cash holdings, their

interactions, and control variables. The control variables are the same as those in Equation

13To be consistent with our tests in Table 7, we use E-Index and TMI as corporate governance proxies.
We also use G-Index, blockholder ownership, and institutional ownership (Harford et al., 2008; Nikolov and
Whited, 2014) as alternative corporate governance proxies. Untabulated tests show that our results remain
robust.
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(1).14

Panel A of Table 9 shows that the interactions of CEO ownership and excess cash

holdings are positively related to ∆Capex and ∆R&D/Sales, indicating that firms with high

CEO ownership tend to invest more on capital expenditures and R&D when firms have more

excess cash holdings. Our findings support the view that CEOs are incentivized to invest

more cash in future growth opportunities. Our result is consistent with Hobdari (2008),

who finds that investment of employee-owned firms is positively associated with internal

funds. Panel B of Table 9 shows that the coefficients of the interaction terms between CEO

ownership and excess cash holdings are all statistically insignificant, suggesting that firms

with high CEO ownership do not have a higher payout ratio when excess cash holding is

high. These findings indicate that CEO ownership aligns CEOs interests to shareholders’

interests and encourages CEOs to retain large cash reserves as precautionary savings, rather

than distributing cash to shareholders (Chen and Chuang, 2009).

6.2. CEO ownership and the value of cash

Our cross-sectional analyses in Section 5 suggest that CEOs with higher firm ownership

hold more cash as a precautionary strategy to hedge against potential firm risks and mitigate

the underinvestment problem. However, firms also incur costs of holding cash, such as a

low rate of return on these liquid assets (Opler et al., 1999) and high capital gain tax on

the interest of cash reserves (Faulkender and Wang, 2006). To understand the impact of

CEO ownership on the cost-benefit trade-offs, we further investigate how CEO ownership

affects the market perceived value of cash holdings. When CEO ownership enhances the

alignment of CEOs’ and shareholders’ interests, a firm’s cash hoarding behavior driven by

the precautionary motive should improve the efficiency of the firm’s cash policy and create

value for shareholders. As such, the marginal value of cash should be positively associated

with CEO ownership.

14We drop CAPEX, R&D/Sales, or Dividends from the control variables if it is the dependent variable in
the regressions.
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To estimate the value of one additional dollar of cash holdings associated with CEO

ownership, we extend Faulkender and Wang’s (2006) valuation model by adding the inter-

actions between CEO ownership proxies and the change in cash holdings:

ri,t−RB
i,t = α + β1CEO ownershipi,t ×∆Ci,t + β2CEO ownerhsipi,t

+ β3∆Ci,t + β4∆Ei,t + β5∆NAi,t + β6∆R&Di,t + β7∆Ii,t + β8∆Di,t + β9NFi,t

+ β10Ci,t−1 + β11Ci,t−1 ×∆Ci,t + β12Li,t + β13Li,t ×∆Ci,t + µt + θj + ϵi,t

(4)

where i is firm index, t is year index, j is industry index; ri,t is firm i’s stock return during

fiscal year t; RB
i,t is firm i’s benchmark portfolio return at year t and the benchmark portfolio

is one of the 25 Fama and French (1993) value-weighted portfolios formed on size and book-to-

market ratio; CEO ownershipi,t is either CEO OWN or CEO OWN SO ; ∆ indicates a change

in the corresponding variables over fiscal year t; and C i,t is cash and marketable securities.

Our control variables include earnings before interest and extraordinary items (E i,t ), total

assets net of cash (NAi,t), research and development expenses (R&D i,t), interest expenses

(I i,t ), common dividends (D i,t), net financing proceeds (NF i,t), and market leverage (Li,t).

We normalize all the accounting variables in Equation (4) by the one-year lagged market

value of equity, apart from Li,t. µt is the year fixed effect and θj is the Fama–French 48

industry fixed effect.

The independent variable of interest is the interaction term: CEO ownershipi,t×∆Ci,t.

Since both the dependent and independent variables are normalized by the one-year lagged

market value of equity, the estimated coefficient β3 can be interpreted as the marginal value

of cash, that is, the dollar change in shareholder wealth for a one-dollar increase in corporate

cash holdings associated with CEO ownership. The estimated coefficient β1 represents the

direct effect of CEO ownership on the value of corporate cash holdings.

Columns (1) and (2) of Table 10 show that the coefficients of the interaction terms

are positive and statistically significant at the 10% and 5% levels. β3 is equal to 1.241

in column (1) and 1.655 in column (2). The results report that a one-standard-deviation

increase in CEO OWN is associated with a $0.07 (= 0.056 ∗ 1.241) increase in the marginal
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value of cash, and a one-standard-deviation increase in CEO OWN SO is associated with

a $0.09 (=0.056*1.655) increase in the marginal value of cash. These results suggest that

CEO ownership has a positive impact on the value of corporate cash holdings.

Finally, we examine the impact of CEO ownership on the value of cash across firms

within different cash regimes. We follow Halford et al. (2017) and classify firms into three

ex-post cash regimes. Firms are classified into the raising cash regime if they issue equity

and do not pay dividends in fiscal year t. Conversely, firms are classified into the distributing

cash regime if they distribute cash to shareholders and do not issue equity in fiscal year t.

Additionally, firms are classified into the servicing debt regime if their market leverage ratios

are in the top decile distribution of firms at the beginning of fiscal year t and do not have cash

raising or distributing activities in fiscal year t. Columns (3)–(8) of Table 10 show that the

impact of CEO ownership on the value of cash remains positive and statistically significant

for firms in the raising cash regime only. In the raising cash regime, CEOs with high

firm ownership are motivated to increase shareholder value by increasing cash reserves for

maintaining the ability to finance positive NPV projects and avoiding the underinvestment

problem due to the costly external financing. As shown in Section 6.1, CEOs with high

ownership choose to hold cash for the precautionary motive rather than distributing cash

as dividends, share repurchases, or debt payments. Consequently, CEO ownership is not

positively related to the value of cash in the distributing cash and serving debt regimes. Our

findings are consistent with the view that firms with high CEO ownership accumulate cash

for the precautionary demand of future investment.

7. Conclusions

In this study, we investigate the relationship between CEO equity ownership and cor-

porate cash policy using a sample of S&P 1500 firms from 1992 to 2018. Our analysis reveals

a monotonically positive relationship between CEO ownership and corporate cash holdings,

which remains robust after controlling for endogeneity using PSM, 2SLS, GMM, and HDFE
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identification methods. We further examine the potential mechanisms underlying the pos-

itive relationship and show that the positive relationship is more prominent for firms with

higher firm-specific risk and larger external financing costs, suggesting that CEOs hoard cash

due to the precautionary saving motive. We do not find evidence that agency issues are a

significant factor driving the relationship between CEO ownership and cash holdings.

We also find that firms with higher CEO ownership tend to accumulate cash for the

precautionary demand of future investment, rather than distributing cash as dividends, share

repurchases, or debt payments. Furthermore, shareholders’ perceived value of cash increases

with CEO ownership, which further supports the view that shareholders place a positive

value on high levels of cash holdings in the context of growing investment prospects. In

addition, we find that the positive impact of CEO ownership on the value of cash is significant

only for firms in the raising cash regime, indicating that CEOs with high firm ownership

are motivated to increase shareholder value by increasing cash reserves for maintaining the

ability to finance positive NPV projects and avoiding underinvestment problems due to costly

external financing.

Our study contributes to the expanding body of literature on cash holdings and corpo-

rate governance by clarifying how CEO ownership affects the incentives of firms to hold cash.

Our results provide compelling evidence and support the notion of the precautionary motive,

where CEO ownership aligns with incentives to hoard cash as a safety net. Additionally,

our findings emphasize the dominant role played by the CEO in determining corporate cash

policy among top executives. Overall, our study provides valuable insights for understanding

the determinants of corporate cash policies and the role of CEO ownership in shaping these

policies.
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Appendix A. Measure of CEO ownership

CEO OWN SO is the fraction of stock and options deltas held by a CEO to the firm’s

total delta associated with all outstanding common stocks and stock options. Since the delta

of one share of stocks is equal to one:

CEO OWN SO =
CEO Shares+ CEO Option Delta

Total Outstanding Shares+ Total Option Delta

where CEO Shares is the number of common stocks held by a CEO; CEO Option Delta is the

delta of all stock options held by a CEO, estimated by the procedure outlined in Appendix

B of Edmans et al. (2009); Total Outstanding Shares is the number of outstanding common

shares issued by a firm; and Total Option Delta is the delta of a firm’s outstanding stock

options, calculated by the following equation:

Totat Option Delta = deltaEX avg × optex+ deltaUnex abe× optosey

where deltaEX avg is the annual average delta of exercisable stock options across all execu-

tives (including the CEO) covered by ExecuComp, estimated by the method in Appendix B

of Edmans et al. (2009); optex is the number of exercisable stock options at the year end, and

zero if missing; deltaUnex avg is the annual average delta of non-exercisable stock options

across all executives (including the CEO) covered by ExecuComp, estimated by the method

in Appendix B of Edmans et al. (2009); and optosey is the number of stock options granted

to date that has not been exercised or cancelled, and are non-exercisable at the year end,

and zero if missing. Following Kim and Lu (2011) and Edmans et al. (2009), Total Option

Delta is equal to max{Total Option Delta, F irm Exercisable Option Delta}.
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Appendix B. Variable definition

to X[2.6,l] X[7.3,l] X[2.1,l]

Variable Definition Source
Table B0 - continued from previous page

Variable Definition Source

Continued on next page
Cash holdings Cash plus marketable securities, normalized by total assets (Bates et al., 2009). Compustat

CEO OWN The ratio of outstanding common stocks held by a CEO to the firm’s total outstanding
common stocks (Kim and Lu, 2011). ExecuComp

CEO OWN SO The ratio of delta of common stocks and stock options held by a CEO to the firm’s total
delta associated with all outstanding common stocks and stock options (Kim and Lu, 2011). ExecuComp
CEO OWN 05 Equals CEO OWN if 0 < CEO OWN < 5%, and equals 5% if CEO OWN ≥ 5% (Opler

et al., 1999; Kim and Lu, 2011). ExecuComp
CEO OWN 0525 Equals 0 if CEO OWN ≤ 5%, equals CEO OWN minus 5% if 5% < CEO OWN <

25%, and equals 20% if CEO OWN ≥ 25% (Opler et al., 1999; Kim and Lu, 2011). ExecuComp
CEO OWN 25 Equals 0 if CEO OWN ≤ 25%, and equals CEO OWN minus 25% if CEO OWN > 25%

(Opler et al., 1999; Kim and Lu, 2011). ExecuComp
CEO OWN SO 05 Equals CEO OWN SO if 0 < CEO OWN SO < 5%, and equals 5% if CEO OWN SO

≥ 5% (Opler et al., 1999; Kim and Lu, 2011). ExecuComp
CEO OWN SO 0525 Equals 0 if CEO OWN SO ≤ 5%, equals CEO OWN SO minus 5% if 5% <

CEO OWN SO < 25%, and equals 20% if CEO OWN SO ≥ 25% (Opler et al., 1999; Kim and Lu, 2011).
ExecuComp

CEO OWN SO 25 Equals 0 if CEO OWN SO ≤ 25%, and equals CEO OWN SO minus 25% if
CEO OWN SO > 25% (Opler et al., 1999; Kim and Lu, 2011). ExecuComp

Top5 OWN The common stock ownership of the five executives with the highest compensation.
ExecuComp

Top5 OWN SO The ownership of the five executives with the highest compensation, where the ownership
is defined the same as CEO OWN SO. ExecuComp

Top4 OWN The common stock ownership of the four executives (excluding CEOs) with the highest
compensation. ExecuComp

Top4 OWN SO The ownership of the four executives (excluding CEOs) with the highest compensation,
where the ownership is defined the same as CEO OWN SO. ExecuComp

Size The natural logarithm of total assets (Bates et al., 2009). Compustat
CF Earnings before interest, tax, depreciation and amortization minus interests, tax, and common

dividends, normalized by total assets (Bates et al., 2009). Compustat
MTB A ratio of the book value of total assets minus the book value of equity plus the market value of

equity to the book value of total assets (Bates et al., 2009). Compustat
NWC Net working capital minus cash and marketable securities, normalized by total assets (Bates et al.,

2009). Compustat
CAPEX Capital expenditures, normalized by total assets (Bates et al., 2009). Compustat

R&D/Sales A ratio of research and development expenses to total sales. R&D/Sales is equal to zero if
research and development expenses are missing (Bates et al., 2009). Compustat

Acquisitions Acquisition expenditures, normalized by total assets (Bates et al., 2009). Compustat
Dividends An indicator variable, equals to one if a firm pays a positive common dividend, and zero

otherwise (Bates et al., 2009). Compustat
Sigma The average of the standard deviations of CF over ten years for firms with the same 2-digit SIC

codes (Bates et al., 2009). Compustat
Leverage Total debt, normalized by total assets (Bates et al., 2009). Compustat

Firm age The natural logarithm of the number of years since a firm’s IPO as reported in CRSP (Kim and
Lu, 2011). CRSP

Vega/TC The ratio of vega of shares and stock options held by a CEO to total compensation, where total
compensation includes salary, bonus, restricted stock and option grants, long-term incentive payouts, and

any other compensation (Liu and Mauer, 2011). ExecuComp
CEO age The age of a CEO as reported in the ExecuComp database (Liu and Mauer, 2011). ExecuComp
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CEO female An indicator variable, equals to one if a CEO is female, and zero otherwise. ExecuComp
CEO duality An indicator variable, equals to one if a CEO is the chairman of the board, and zero

otherwise (Jenter and Lewellen, 2015). BoardEx
CEO educationt An index of a CEO’s education level, equals to one if the CEO has a high-school or

diploma certificate, two if the CEO has a bachelor degree, three if the CEO has a master degress, and four
if the CEO has a PhD degree (Custódio and Metzger, 2014). BoardEx

CEO overconfidencet An indicator variable, equals to one if a CEO at least once during our sample period
holds an option until the year of expiration, even though the stock option is at least 67% in-the-money

during its final year; and zero otherwise (Malmendier and Tate, 2005). ExecuComp
CEO tenure The number of years that a CEO has served in the position as reported in the ExecuComp

database (Liu and Mauer, 2011). ExecuComp
CEO tax burden A CEO’s tax liability arising from the sale of the vested stock holdings, scaled by the
stock equivalent value from the CEO’s holdings of stocks and stock options (Yost, 2018). ExecuComp
E-Index A corporate governance index, composed of the six most important provisions in G-index

(Bebchuk et al., 2009). ISS
TMI The ownership of institutional investors whose holding value in a firm ranked as the top 10% of the

stocks in their portfolios (Fich et al., 2015). s34 files
Xcash The amount of cash held above a predicted optimal level of cash reserves, which is not needed for a

firm’s investment or operations (Dittmar and Mahrt-Smith, 2007). Compustat
Industry-adjusted cash holdings Cash to total assets ratio minus the median of the ratios across the firms

with the same 4-digit SIC codes (Haushalter et al., 2007). Compustat
Return Vol The average monthly standard deviation of a firm’s stock returns over one year, where the
monthly standard deviation of the stock returns refers to the sample standard deviation of daily stock

returns within a month, multiplied by the number of trading days in the month (Rajgopal and
Venkatachalam, 2011). CRSP

CF Vol Operating cash flow volatility, defined as the standard deviation of operating margins (operating
cash flow divided by total assets) using 3 years of annual data (Bartram et al., 2011). Compustat

Issuer Rating The Standard and Poor’s credit rating of a firm. Compustat
WW-Index WW-Index = −0.091 ∗ CF − 0.062 ∗Dividends +0.021*(Lont-term debt/total assets)
−0.044*Size+0.102*(3-digit industry sales growth) − 0.035*(sales growth) (Whited and Wu, 2006).

Compustat
D high An indicator variable, equals to one if Return Vol, CF Vol, WW-Index, E-Index, or TMI is higher
than the corresponding annual sample median, and zero otherwise. D high is also equal to one if Issuer

Rating is BBB or higher (investment grade), and zero otherwise (Saretto and Tookes, 2013).
D low An indicator variable, equals to one when Return Vol, CF Vol, WW-Index, E-Index, or TMI is
lower than the corresponding annual sample median, and zero otherwise. D low is also equal to one if

Issuer Rating is lower than BBB, and zero otherwise (Saretto and Tookes, 2013).
∆Capex t Change in CAPEX from fiscal year t− 1 to year t (Harford et al., 2008). Compustat

∆R&D/Salest Change in R&D/Sales from fiscal year t− 1 to year t (Harford et al., 2008). Compustat
∆Div t Change in the ratio of cash dividend payment to total assets from fiscal year t− 1 to year t

(Harford et al., 2008). CRSP
∆Repurchasest Change in the ratio of stock repurchases to total assets from fiscal year t− 1 to year t

(Harford et al., 2008). CRSP
rt −RB

t Excess stock returns with the benchmark portfolios defined as Fama–French 25 portfolios formed
on size and book-to-market (Faulkender and Wang, 2006). CRSP, Compustat, and FF

MV t Market value of equity, defined as the number of shares outstanding multiplied by stock price
(Faulkender and Wang, 2006). Compustat

C t Cash plus marketable securities, normalized by MV at the start of fiscal year t (Faulkender and Wang,
2006). Compustat

∆C t Change in cash plus marketable securities from fiscal year t-1 to year t, normalized by MV at the
start of fiscal year t (Faulkender and Wang, 2006). Compustat

∆E t Change in earnings from fiscal year t-1 to year t, normalized by MV at the start of fiscal year t.
Earnings are calculated as earnings before extraordinary items plus interest, deferred tax credits, and

investment tax credits (Faulkender and Wang, 2006). Compustat
∆NAt Change in net assets from fiscal year t-1 to year t, normalized by MV at the start of fiscal year t.

32

Electronic copy available at: https://ssrn.com/abstract=4203479



Net assets are calculated as total assets minus cash holdings (Faulkender and Wang, 2006). Compustat
∆R&D t Change in R&D expenditure from fiscal year t-1 to year t, normalized by MV at the start of

fiscal year t (Faulkender and Wang, 2006). Compustat
∆I t Change in interest expenses from fiscal year t-1 to year t, normalized by MV at the start of fiscal

year t (Faulkender and Wang, 2006). Compustat
∆D t Change in total common share dividends from fiscal year t-1 to year t, normalized by MV at the

start of fiscal year t (Faulkender and Wang, 2006). Compustat
NF t Net financing proceeds, defined as equity issuance minus repurchases, plus debt issuance minus debt
redemption, normalized by MV at the start of fiscal year t (Faulkender and Wang, 2006). Compustat
Lt Total debt divided by the sum of total debt and MV (Faulkender and Wang, 2006). Compustat
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Figure 1. Cash holdings and CEO ownership, measured by CEO OWN.

This figure displays the average cash holdings grouped by CEO OWN categories. Our
analysis is based on a sample of 26, 409 firm-year observations spanning the fiscal years 1992
to 2018. As the maximum value of CEO OWN in our sample is 32.5%, we categorize the
CEO OWN into four percentage groups: 0-10%, 11-20%, 21-30%, and 31-40%. The figure
shows that there is a steady rise in cash holdings as CEO OWN increases from 0% to 40%.
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Figure 2. Cash holdings and CEO ownership, measured by CEO OWN SO.

This figure displays the average cash holdings grouped by CEO OWN SO categories. Our
analysis is based on a sample of 26, 409 firm-year observations spanning the fiscal years 1992
to 2018. As the maximum value of CEO OWN SO in our sample is 32.9%, we categorize
the CEO OWN SO into four percentage groups: 0-10%, 11-20%, 21-30%, and 31-40%. The
figure shows that there is a monotonically increase in cash holdings as CEO OWN SO in-
creases from 0% to 40%.
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Table 1. Summary statistics

This table presents the summary statistics of our main variables. Our sample consists of
26, 409 firm–year observations over the fiscal years 1992–2018, with required data for our
main empirical analyses. We report the number of observations, mean, standard deviation,
1st percentile, 25th percentile, median, 75th percentile, and 99th percentile. Variable defi-
nitions are in Appendix B. All accounting variables in dollars are inflation-adjusted to 2018
dollars. All inflation-adjusted accounting variables and stock return variables are winsorized
at the 1% and 99% levels.

Variable Obs. Mean S.D. p1 p25 Median p75 p99

Dependent variables
Cash holdings t 26,409 0.147 0.166 0.001 0.026 0.082 0.209 0.743

Independent variables of interest
CEO OWN t 26,409 0.024 0.056 0.000 0.001 0.004 0.015 0.325
CEO OWN SO t 26,409 0.026 0.056 0.000 0.002 0.006 0.018 0.329

Control variables
Sizet 26,409 7.518 1.509 4.333 6.447 7.376 8.481 11.451
CF t 26,409 0.083 0.078 -0.269 0.055 0.086 0.121 0.265
MTB t 26,409 1.993 1.244 0.731 1.232 1.612 2.274 7.491
NWC t 26,409 0.083 0.144 -0.272 -0.011 0.071 0.170 0.463
CAPEX t 26,409 0.057 0.053 0.004 0.022 0.040 0.072 0.298
R&D/Sales t 26,409 0.048 0.112 0.000 0.000 0.002 0.047 0.724
Acquisitions t 26,409 0.031 0.065 -0.002 0.000 0.001 0.028 0.345
Dividends t 26,409 0.509 0.500 0 0 1 1 1
Sigmat 26,409 0.053 0.022 0.018 0.034 0.052 0.069 0.111
Leveraget 26,409 0.217 0.169 0.000 0.067 0.208 0.328 0.665
Firm aget 26,409 3.132 0.649 1.792 2.639 3.178 3.689 4.205
Vega/TC t 25,725 0.025 0.031 0.000 0.006 0.016 0.032 0.195
CEO aget 25,769 55.807 7.491 39 51 56 60 76
CEO femalet 26,409 0.026 0.159 0 0 0 0 1
CEO duality t 26,409 0.466 0.499 0 0 0 1 1
CEO educationt 16,911 2.659 0.737 1 2 3 3 4
CEO overconfidencet 20,353 0.675 0.468 0 0 1 1 1
CEO tenuret 24,833 8.458 7.408 1 3 6 11 35
CEO tax burdent 22,614 0.040 0.163 -0.833 0.000 0.051 0.129 0.269

Governance variables
E-Index t 15,850 3.324 1.370 0 2 3 4 6
TMI t 26,203 0.187 0.181 0.000 0.036 0.133 0.291 0.674
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Table 3. Propensity score matching

Panel A. Pre-match propensity score regressions and post-match diagnostic re-
gressions. This panel reports the parameters estimated from the probit model, which are
used to calculate the propensity scores. The dependent variable is OWN Hight in columns
(1) and (2), and OWN SO Hight in columns (3) and (4). OWN Hight (OWN SO Hight) is
equal to one if CEO OWN t (CEO OWN SO t) is above its annual sample median, and zero
otherwise. The independent variables are all the firm characteristics included in Equation
(1). Columns (1) and (3) report the pre-match propensity score regressions. Columns (2)
and (4) report the post-match diagnostic regressions. Hotelling test (F-statistics) examines
whether the vector of means are equal for the treatment and control groups, with a null
hypothesis that the means are equal between the two groups. All variables are defined in
Appendix B. The coefficients of the year and Fama–French 48 industry fixed effects are sup-
pressed for brevity in the respective columns. t-statistics based on standard errors clustered
at the firm level are reported in brackets. ∗, ∗∗, and ∗ ∗ ∗ denote statistical significance at
the 10%, 5%, and 1% levels, respectively.

OWN High OWN SO High

Pre-match Post-match Pre-match Post-match
Variables (1) (2) (3) (4)

Sizet -0.114*** 0.003 -0.111*** 0.003
[-20.11] [0.33] [-20.94] [0.37]

CF t -0.170** -0.112 -0.072 -0.076
[-2.19] [-1.22] [-0.98] [-0.86]

MTB t 0.001 0.002 0.013** 0.003
[0.23] [0.25] [2.49] [0.45]

NWC t 0.278*** -0.010 0.312*** -0.006
[5.05] [-0.15] [5.86] [-0.09]

CAPEX t 0.326** 0.068 0.349*** 0.195
[2.44] [0.42] [2.67] [1.20]

R&D/Sales t -0.352*** -0.042 -0.371*** -0.037
[-4.55] [-0.46] [-4.90] [-0.40]

Acquisitions t 0.127** -0.026 0.232*** -0.016
[2.38] [-0.37] [4.34] [-0.22]

Dividends t 0.004 0.001 -0.014 -0.002
[0.27] [0.06] [-0.95] [-0.10]

Sigmat -0.372 0.001 -0.642 0.011
[-0.88] [0.00] [-1.62] [0.02]

Leveraget 0.110*** -0.038 0.081** -0.005
[2.71] [-0.78] [2.06] [-0.10]

Firm aget -0.060*** 0.013 -0.073*** 0.012
[-4.86] [0.88] [-6.18] [0.85]

Constant 1.444*** 0.509*** 1.465*** 0.527***
[13.40] [3.71] [14.00] [3.78]

Hotelling F-stat 0.748 0.902
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 26,409 16,594 26,409 16,436
Adjusted-R2 0.166 0.001 0.177 0.003

44

Electronic copy available at: https://ssrn.com/abstract=4203479



Panel B. Differences in firm characteristics between CEOs with high and low
ownership. This panel reports the univariate comparisons of firm characteristics between
firms with high CEO ownership and propensity-score-matched firms with low CEO owner-
ship. We employ a probit model to estimate the propensity scores, in which the dependent
variables are OWN Hight and OWN SO Hight, and the independent variables are the control
variables in Equation (1). OWN Hight is equal to one if CEO OWN t is above its annual sam-
ple median, and zero otherwise. OWN SO Hight is equal to one if CEO OWN SO t is above
its annual sample median, and zero otherwise. We conduct a one-to-one nearest neighbor
match. The differences in the propensity scores between firms with high CEO ownership and
matched firms with low CEO ownership do not exceed 0.5% in absolute value. In columns
(1)–(2) and (4)–(5), we report the mean of firm characteristics. In columns (3) and (6), we
report the t-statistics of the univariate comparisons between the high and low sub-samples.
All variables are defined in Appendix B. ∗∗∗, ∗∗, and ∗ denote statistical significance at the
1%, 5%, and 10% level, respectively.

OWN matched sample OWN SO matched sample
(16,594 Obs.) (16,436 Obs.)

High Low t-stat. High Low t-stat.
Variables (1) (2) (3) (4) (5) (6)

Sizet 7.379 7.364 0.78 7.372 7.360 0.60
CF t 0.081 0.083 -1.14 0.080 0.082 -1.37
MTB t 1.981 1.977 0.22 1.969 1.973 -0.21
NWC t 0.086 0.087 -0.47 0.086 0.086 0.04
CAPEX t 0.056 0.056 0.54 0.056 0.056 0.04
R&D/Sales t 0.051 0.052 -0.74 0.051 0.051 0.06
Acquisitions t 0.032 0.032 -0.23 0.031 0.032 -0.57
Dividends t 0.483 0.475 1.06 0.486 0.484 0.30
Sigmat 0.053 0.052 0.79 0.053 0.053 0.02
Leveraget 0.218 0.218 -0.10 0.219 0.219 -0.11
Firm aget 3.103 3.086 1.67* 3.106 3.092 1.41
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Panel C. CEO ownership and corporate cash holdings using the PSM samples.
This panel reports the results of re-estimating Equation (1) using the propensity-score-
matched samples. The dependent variable is Cash holdings t and the independent variables
of interest are CEO OWN t and CEO OWN SO t. The control variables are the same as those
in Equation (1). All variables are defined in Appendix B. The coefficients of the year and
Fama–French 48 industry fixed effects are suppressed for brevity in the respective columns.
t-statistics based on standard errors clustered at the firm level are reported in brackets. ∗,
∗∗, and ∗ ∗ ∗ denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Variables (1) (2)

CEO OWN t 0.105***
[2.66]

CEO OWN SO t 0.140***
[3.19]

Sizet -0.019*** -0.019***
[-9.89] [-9.73]

CF t -0.010 -0.012
[-0.40] [-0.47]

MTB t 0.023*** 0.023***
[12.93] [12.65]

NWC t -0.283*** -0.275***
[-16.93] [-16.42]

CAPEX t -0.580*** -0.550***
[-15.82] [-16.21]

R&D/Sales t 0.449*** 0.434***
[15.56] [14.97]

Acquisitions t -0.320*** -0.315***
[-20.84] [-20.04]

Dividends t -0.021*** -0.021***
[-5.08] [-5.08]

Sigmat 0.635*** 0.721***
[6.34] [7.27]

Leveraget -0.202*** -0.203***
[-16.22] [-16.06]

Firm aget -0.007** -0.006*
[-2.09] [-1.84]

Constant 0.334*** 0.338***
[13.18] [14.12]

Industry fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 16,594 16,436
Adjusted-R2 0.605 0.595
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Table 4. Two-stage least squares

This table reports the two-stage least squares (2SLS) regression results of corporate cash
holdings on predicted CEO ownership proxy variables and control variables. Columns (1) and
(2) present the results of the first-stage of 2SLS regressions, in which the dependent variables
are CEO OWN t and CEO OWN SO t. Following Kim and Lu (2011) and Yost (2018), the
instrumental variables (IVs) in the first-stage regressions are CEO tax burdent and CEO
tenuret. Shea’s partial R2 is a measure of the IV relevance (Shea, 1997). Kleibergen-Paap
(KP) F-test is a test of the IV’s exclusive condition. The KP LM test is a test of the
underidentifying restriction. Columns (3) and (4) present the results of the second-stage
of 2SLS regressions, in which the dependent variable is Cash holdings t. The independent
variables of interest are the predicted CEO ownership proxy variables obtained from the first-
stage regressions. The control variables are the same as those in Equation (1). All variables
are defined in Appendix B. The coefficients of the control variables, year fixed effects, and
Fama–French 48 industry fixed effects are suppressed for brevity in the respective columns.
t-statistics based on standard errors clustered at the firm level are reported in brackets. ∗,
∗∗, and ∗ ∗ ∗ denote statistical significance at the 10%, 5%, and 1% levels, respectively.

2SLS 1st-stage 2SLS 2nd-stage

CEO OWN t CEO OWN SO t Cash holdings t

Variables (1) (2) (3) (4)

̂CEO OWN t 0.236***
[3.13]

̂CEO OWN SOt 0.274***
[3.15]

CEO tax burdent 0.010** 0.011***
[2.49] [2.99]

CEO tenuret 0.003*** 0.002***
[14.44] [14.13]

Constant 0.089*** 0.085*** 0.327*** 0.325***
[3.90] [3.69] [12.86] [12.73]

Control variables Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Shea partial R2 0.171 0.155
KP F-stat.(IVs)-weakid 111.923*** 106.523***
KP LM-underid 114.568*** 111.439***
Observations 21,824 21,824 21,824 21,824
Adjusted-R2 0.262 0.262 0.589 0.589
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Table 6. Alternative measures of cash holdings

This table presents the OLS regressions of alternative cash holdings on CEO ownership proxy
variables and control variables. The sample consists of the S&P1500 firm–year observations
over the sample period 1992–2018 with required data for the regressions. In columns (1)–(2),
the dependent variable is Excess cash holdings t, which is measured as the amount of cash
above the predicted optimal level of cash reserves (Dittmar and Mahrt-Smith, 2007). We
only focus on the firm–year observations with positive excess cash holdings. In columns (3)–
(4), the dependent variable is Industry-adjusted cash holdings t, which is measured as a firm’s
cash to total assets ratio minus the median of the cash to total assets ratios of all firms with
the same 4-digit SIC industry codes (Haushalter et al., 2007). The independent variables of
interest are CEO OWN t and CEO OWN SO t. The control variables are the same as those
reported in Equation (1). All variables are defined in Appendix B. The coefficients of the
control variables, year and Fama–French 48 industry fixed effects are suppressed for brevity
in the respective columns. t-statistics based on standard errors clustered at the firm level
are reported in brackets. ∗, ∗∗, and ∗ ∗ ∗ denote statistical significance at the 10%, 5%, and
1% levels, respectively.

Excess cash holdingst Industry-adjusted cash holdingst

Variables (1) (2) (3) (4)

CEO OWN t 0.087** 0.116***
[2.46] [3.47]

CEO OWN SO t 0.098** 0.127***
[2.52] [3.61]

Constant 0.268*** 0.267*** 0.218*** 0.217***
[6.31] [6.30] [7.74] [7.69]

Control variables Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 11,271 11,271 25,408 25,408
Adjusted-R2 0.238 0.238 0.239 0.239
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Table 7. Additional controls for corporate governance and CEO characteristics

This tablepresents the OLS regressions of corporate cash holdings on CEO ownership proxy
variables and additional control variables. The dependent variable is Cash holdings t and
the independent variables of interest are OWN SO t and OWN t. We add two corporate
governance control variables: E-Index t and TMI t and six control variables related to CEO:
Vega/TC t, CEO aget, CEO femalet, CEO duality t, CEO educationt, and CEO overconfi-
dencet. The other control variables are the same as those reported in Equation (1). All
variables are defined in Appendix B. The coefficients of the control variables, year fixed ef-
fects, and Fama–French 48 industry fixed effects are suppressed for brevity in the respective
columns. t-statistics based on standard errors clustered at the firm level are reported in
brackets. ∗, ∗∗, and ∗ ∗ ∗ denote statistical significance at the 10%, 5%, and 1% levels,
respectively.

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

CEO OWN t 0.109** 0.136** 0.125*
[2.32] [2.51] [1.74]

CEO OWN SO t 0.129*** 0.148** 0.136*
[2.61] [2.52] [1.67]

E-Index t -0.004** -0.004** -0.004** -0.004** -0.001 -0.001
[-2.55] [-2.53] [-2.44] [-2.44] [-0.72] [-0.73]

TMI t 0.042*** 0.042*** 0.046*** 0.046*** 0.042*** 0.042***
[2.94] [2.94] [3.30] [3.26] [2.62] [2.59]

Vega/TC t -0.015 -0.010 -0.040 -0.035
[-0.26] [-0.17] [-0.63] [-0.55]

CEO aget 0.004 0.006 0.000 0.000
[0.26] [0.34] [0.18] [0.29]

CEO femalet 0.015 0.015 0.016 0.016
[1.46] [1.43] [1.26] [1.25]

CEO duality t -0.004 -0.004 -0.002 -0.002
[-1.13] [-1.10] [-0.51] [-0.45]

CEO educationt 0.001 0.001
[0.36] [0.31]

CEO overconfidencet 0.000 0.000
[0.03] [0.06]

Constant 0.368*** 0.366*** 0.330*** 0.324*** 0.287*** 0.284***
[10.38] [10.44] [4.64] [4.54] [5.68] [5.59]

Control variables Yes Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
Observations 15,726 15,726 15,042 15,042 9,411 9,411
Adjusted-R2 0.568 0.568 0.569 0.569 0.576 0.575
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Table 8. Differential impact of CEO ownership on cash holdings

This table presents the OLS regressions of cash holdings on the interactions between CEO
ownership proxy variables and two indicator variables, D high and D low. D high (D low)
is equal to one if the corresponding variable is greater than (less than) its annual sample
median and zero otherwise. In Panel A, we employ stock return volatility (Return Vol) and
operating cash flow volatility (CF Vol) as the proxies for firm-specific risk. In Panel B,
we use a firm’s credit rating, Issuer Rating t, and Whited and Wu’s (2006) external finance
constraint index, WW-Index t, as proxies for external financing costs. In Panel C, we adopt
E-Index t and TMI t as proxies for corporate governance. We only report the coefficients
on the interaction terms, and the F-statistic corresponding to a test of equality between
interacted coefficients. The control variables are the same as those reported in Equation
(1). All variables are defined in Appendix B. The coefficients of the control variables, year
fixed effects, and Fama–French 48 industry fixed effects are suppressed for brevity in the
respective columns. t-statistics based on standard errors clustered at the firm level are
reported in brackets. ∗, ∗∗, and ∗ ∗ ∗ denote statistical significance at the 10%, 5%, and 1%
levels, respectively.

Panel A. Firm-specific risk.

Return Vol t CF Vol t

Variables (1) (2) (3) (4)

CEO OWN t × D high 0.133*** 0.202***
[3.05] [4.42]

CEO OWN t × D low 0.044 0.011
[1.05] [0.32]

CEO OWN SO t × D high 0.165*** 0.229***
[3.42] [4.64]

CEO OWN SO t × D low 0.042 0.013
[0.94] [0.34]

Control variables Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Test coefficient F-stat. 3.41* 4.24** 16.12*** 18.80***
Observations 21,754 21,754 26,387 26,387
Adjusted-R2 0.599 0.599 0.587 0.587

Panel B. External financing costs.

Issuer Rating t WW-Index t

Variables (1) (2) (3) (4)

CEO OWN t × D high 0.134 0.088**
[1.31] [2.50]

Continued on next page
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Table 8 - continued from previous page

CEO OWN t × D low 0.094** 0.078
[1.99] [1.61]

CEO OWN SO t × D high 0.104 0.112***
[1.19] [2.70]

CEO OWN SO t × D low 0.105** 0.096
[2.08] [1.62]

Control variables Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Test coefficient F-stat. 16.12*** 13.94*** 42.98*** 48.28***
Observations 5,459 5,459 26,226 26,226
Adjusted-R2 0.429 0.429 0.577 0.587

Panel C. Agency costs of managerial entrenchment.

E-Index t TMI t

Variables (1) (2) (3) (4)

CEO OWN t × D high 0.040 0.138**
[0.62] [2.51]

CEO OWN t × D low 0.132** 0.084**
[2.11] [2.37]

CEO OWN SO t × D high 0.026 0.153**
[0.36] [2.56]

CEO OWN SO t × D low 0.166*** 0.099***
[2.60] [2.61]

Control variables Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Test coefficient F-stat. 19.61*** 25.31*** 50.95*** 55.48***
Observations 10,400 10,400 26,203 26,203
Adjusted-R2 0.581 0.581 0.587 0.587
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Table 9. CEO ownership, investment decisions, and payout policy

This table presents the OLS regressions of the changes in firm investment or payout variables
on CEO ownership, excess cash holdings, the interactions of the two variables, and control
variables. We only report the coefficients on the interaction terms. The control variables in
Panel A are the same as those reported in Equation (1) without CAPEX t in columns (1)
and (2) and without R&D/Sales t in columns (3) and (4). The control variables in Panel B
are the same as those reported in Equation (1) without Dividends t. All variables are defined
in Appendix B. The coefficients of the control variables, year fixed effects, and Fama–French
48 industry fixed effects are suppressed for brevity in the respective columns. t-statistics
based on standard errors clustered at the firm level are reported in brackets. ∗, ∗∗, and ∗ ∗ ∗
denote statistical significance at the 10%, 5%, and 1% levels, respectively.

Panel A. Investment decisions.

∆ Capex t ∆ R&D/Salest

Variables (1) (2) (3) (4)

CEO OWN t×Xcasht 0.079** 0.167***
[2.03] [3.53]

CEO OWN t -0.012 -0.003
[-1.14] [-0.54]

CEO OWN SO t×Xcasht 0.096** 0.154***
[2.36] [3.12]

CEO OWN SO t -0.013 0.000
[-1.16] [0.08]

Xcasht 0.012*** 0.012*** -0.018** -0.018**
[3.65] [3.53] [-2.53] [-2.43]

Control variables Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 10,558 10,558 10,569 10,569
Adjusted-R2 0.146 0.147 0.065 0.064

Panel B. Payout decisions.

∆ Dividendst ∆ Repurchasest

Variables (1) (2) (3) (4)

CEO OWN t×Xcasht -0.057 0.015
[-1.44] [0.19]

CEO OWN t 0.011 -0.012
[1.45] [-0.97]

CEO OWN SO t×Xcasht -0.063 -0.004
[-1.52] [-0.05]

CEO OWN SO t 0.012 -0.014
[1.41] [-1.10]

Xcasht 0.001 0.001 -0.014 -0.013
[0.27] [0.31] [-1.53] [-1.45]

Control variables Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 10,563 10,563 9,707 9,707
Adjusted-R2 0.032 0.032 0.025 0.025
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