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摘要 

 我們去檢視過度自信是如何影響公司採取非最適融資政策，

特別是對於公司的財務彈性。針對公司在到達財務彈性狀態後的投資

支出對發行新債的敏感度，我們提出假說為過度自信能夠解釋，為了

未來投資支出而儲存舉債能量的行為。經過假說的檢驗後，實證結果

指出過度自信經理人確實會藉由儲存舉債能量去採取保留財務彈性

策略，並且將其運用在之後的投資支出上面。另外，我們也發現過度

自信經理人在到達財務彈性狀態後，主要是使用發行新債而不是發行

股票去籌措投資所需的資金。然而過度自信經理人會有這樣行為的原

因，我們推論可能是由於過度自信經理人往往會高估自己在投資案上

的報酬，因此導致有過度投資的現象。所以過度自信經理人會需要更

大筆的資金去運用在未來的投資上面，像是大型投資案或是併購案。 

 

 

關鍵字 : 過度自信、財務彈性、投資支出 
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Abstract 

We examine how managerial overconfidence significantly affects the sub-optimal 

corporate financing decisions, in particular with the presence of financial flexibility. 

Based on the measure of investment sensitivity to new debt issue after reaching the 

financial flexible status, we show that overconfidence can account for the managerial 

behavior of saving debt capacity for future corporate investments. Empirical results 

indicate that overconfident CEOs do employ a financial flexibility strategy by 

preserving debt capacity and then use it on their future investment spending. We also 

find that the overconfident CEOs mainly use debt rather than equity to meet the needs 

of investment after reaching the financial flexible status. We argue that overconfident 

CEOs tend to overestimate the value of investment projects, thus leading to 

overinvestment. Therefore overconfident CEOs will be in need of large funds for future 

investment projects such as larger capital expenditure or M&A. 

 

 

Keywords: Overconfidence, Financial Flexibility, Investment Expenditure 
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1. Introduction  

There is a growing body of research examining of what managerial behavior will 

affect the company decisions and also financial performance of a company. Prior 

studies show evidence that CEO behavior bias would affect the firm policies, that is, 

CEO overconfidence plays an critical role in corporate decision making (Coles, Daniel 

and Naveen, 2006; Malmendier, Tate and Yan, 2007; Hackbarth, 2008; Hirshleifer, Low 

and Teoh, 2012). There are studies showing the preference of overconfident CEOs to 

finance their investment. Some studies show they prefer internal fund (Malmendier and 

Tate, 2005). However, when it comes to the need to raise external funds, overconfident 

CEOs prefer debt over equity because they think the equity of their companies is 

undervalued by the financial market (Malmendier, Tate and Yan, 2007; Hackbarth, 

2008). 

Moreover, overconfident CEOs overestimate the return to their investment 

projects. If they have sufficient internal fund for investment and are not disciplined by 

the capital or corporate governance, they overinvest relative to the first-best. 

(Malmendier and Tate, 2005). As a result, overinvestment of overconfident CEOs can 

lead to more funding needs. The funds needed by overconfident managers to finance 

investment expenditures can not only be collected by issuing debt or equity but also can 

be raised by saving financial flexibility. Financial flexibility includes not merely cash 

holdings (Hardin et al, 2009), but spare debt capacity (Denis and McKeon, 2012) as 

well. 

 A company keeping financially flexible can be inferred for having easier access to 

external financial markets to meet future funding needs arising from unanticipated 

earnings shortfalls and/or new profitable investment opportunities (Marchica and Mura, 

2010). Besides, Malmendier, Tate and Yan (2011) find that overconfident CEOs tend to 
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not fully use their debt capacity with having higher kinks. ‘Kink methodology’ is 

proposed by Graham (2000) that companies with higher kink access debt market more 

conservatively. 

While from the literature above, we can learn that overconfident CEOs will invest 

more with cash holdings as one proxy of financial flexibility (Malmendier and Tate, 

2005). However, financial flexibility incudes not only cash holdings but spare debt 

capacity. Comparatively, little research focuses on whether overconfident CEOs will 

maintain unused debt capacity as another proxy of financial flexibility to equip with 

more funds and use it on their investment expenditure after reaching financial flexible 

status.  

Therefore, we want to examine this concept by looking into two different aspects. 

First, we would like to know if the behavior of maintaining financial flexibility is more 

significant in overconfident CEOs than in non-overconfident CEOs. Second, we want 

to know if overconfident CEOs mostly use the spare debt capacity after reaching 

financially flexible status instead of issuing equity on their capital expenditure. We 

hypothesize that overconfident CEOs will employ financial flexibility policy and use it 

on their investment expenditure in the future by issuing debt.  

In our thesis, to test our hypothesis, we use the data of compensation of CEOs 

from ExecuComp and other accounting data from Compustat database during the period 

from 1992 to 2016 to reach our results. We delete data with missing firm year and 

exclude financial firms and regulated utilities. The final sample of we use to analyze is 

composed of 11,884 observations and 1,947 firms and the sample of overconfident 

CEOs is composed of 9,748 observations and 1,431 firms. The variables used in our 

investment model are winsorized at 1% on both tails. 

Empirically, we test our hypothesis by running the regression of investment on 

financial flexibility dummy and net long term debt issues. We define that financial 
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flexibility (FF) means firms have at least three consecutive years with spare debt 

capacity more than 10% (Marchica and Mura, 2010). We construct our overconfidence 

dummy from Malmendier and Tate (2005, 2007) and Hirshleifer, Low and Teoh (2012) 

by taking a value 1 if a CEO postpones the exercise of vested options that are at least 

67% in the money, and 0 otherwise. We classify this CEO as an overconfident CEO for 

the rest of his/her employment period once he/she is labeled as one. We start by 

comparing the results of regression on investment of overconfident CEOs and non-

overconfident CEOs. Moreover, we add some additional regressions of investment on 

the interaction term of financial flexibility dummy and net equity issues to corroborate 

our hypothesis that overconfident CEOs will use mostly debt instead of another external 

funds such as equity on investment after reaching financial flexibility status. Our results 

are in line with our hypothesis from the results of our regressions of investment on the 

interaction term of financial flexibility dummy and net debt issues. We can find that 

after reaching financially flexible status, overconfident CEOs indeed use the spare debt 

capacity he/she saves before on investment expenditure. The outcome is consistent with 

Malmendier, Tate and Yan (2011) arguing that it is possible that overconfident CEOs 

store debt capacity in anticipation of large investments or acquisitions. As for the 

regression of investment on equity, we find that overconfident CEOs use mostly debt 

funds instead of equity funds as external funding resource on investment expenditure 

after reaching financial flexibility. The reason why overconfident CEOs have this kind 

of behavior might be that they tend to overestimate the return to their investment 

projects which can lead to overinvestment. As a result, overconfident CEOs will be in 

need of large funds for future investment projects such as larger capital expenditure or 

M&A. 

To see if this behavior exists with different proxy of overconfidence, under 

different thresholds of financial flexibility and with different time spans. We then 
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conduct three more robustness check. We start with checking the same behavior by 

replacing the proxy of overconfidence (Longholder from Malmendier and Tate 2005, 

2007 and Huang, Tan and Faff 2015). We use Longholder as a dummy variable to take 

a value of 1 by the premise if a CEO at least once in his/her employment period has 

hold an option which is at least 40% in-the-money entering the last year, and 0 

otherwise. Second, we examine this behavior within different time spans, which are two 

and four consecutive years for financial flexibility. Third, we test this behavior of 

overconfident CEOs by applying different financial flexibility thresholds which are 5% 

and 1.5 standard deviation from the target debt ratio. The results are still in consistent 

with our hypothesis.  

In this thesis, we combine the concept of overconfidence into research of financial 

flexibility. We propose a new model to examine whether overconfident CEOs will adopt 

a policy of maintaining financial flexibility for the future needs of funds for investment. 

Prior research only shows the direct relation between overconfidence and investment 

policy or financing policy. However, no literature shows any way through which 

overconfident CEOs make their decision to the investment policy. That is, no clear 

result indicates how overconfident CEOs adjust their source of funds for their 

investment plans. Therefore, we construct a clear model and five different perspectives 

to examine our hypothesis. 

 The framework of the rest of this article is as follow. Section 2 presents Literature 

Review and Hypothesis. Section 3 presents Data and Methodology. Section 4 describes 

Empirical results and analysis. In Section 5, we provide the conclusion of the findings. 
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2. Literature Review and Hypothesis 

The literature review down below are focused on the topic about which we have 

this study, which is mainly in the area of investment and financing policies made by 

overconfident CEOs. 

2.1 CEO overconfidence 

 There are lines of literature studying about the behavior and the characteristics 

about overconfident CEOs. Especially, prior literature discusses the definition of 

overconfidence and what kind of decisions of investment or financing in a company 

will be led by an overconfident CEO. Malmendier, Tate and Yan (2007) find that 

overconfident CEOs will follow the pecking order theory that they choose the internal 

fund first over the external financing with debt. And the overconfident CEOs tend to 

issue debt than the non-overconfident CEOs. Besides, Ishikawa and Takahashi (2010), 

Heaton (2002), Ben-David, Graham, and Harvey (2007) and Hackbarth (2008) find that 

managers with overly positive outlooks of profitability are less likely to issue public 

equity than they would issue corporate bonds and private equity. Also, in the study of 

Ishikawa and Takahashi (2010), they find overconfident CEOs have an incentive to 

issue private equity because they think the public market investors undervalue their 

equity and issuing private equity has a certification effect to signal information that they 

are undervalued. 

 The above literature is about the financing behavior of overconfident CEOs. As 

for the investment behavior, Malmendier and Tate (2005, 2007) build the proxies of 

measuring overconfidence to identify overconfident CEOs and to observe the corporate 

investment of the company. The definition of overconfidence is that CEOs who 

overestimate the return of their companies and therefore they tend to postpone to 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

6 
 

exercise their vested option of stocks or buy more of stocks to increase their exposure 

under the same company risk. The detailed estimations of overconfidence are in the 

Methodology section.   

2.2 Financial Flexibility 

 Maintaining financial flexibility is very important when it comes to the decisions 

of financing. Which means that to do so can help a company to better cope with the 

situation of the need of funding in future investment opportunities or avoiding financial 

distress. 

DeAngelo and DeAngelo (2007) argue that firms with more unpredictable 

earnings may value financial flexibility more than other firms. Also, they find 

financially flexible firms have easier access to external financial markets to meet future 

funding needs arising from unanticipated earnings shortfalls and/or new profitable 

investment opportunities. And they define flexibility that low leverage combined with 

moderate cash holdings and high dividend payouts constitute an “optimal” policy 

regarding flexibility. 

DeAngelo, DeAngelo and Whited (2011) find that firms have permanent leverage 

targets, yet respond to shocks to investment opportunities by incurring transitory debt 

obligation that represent deliberate, but temporary, deviations from target. And 

Marchica and Mura (2010) following the above literature has the same conclusion that 

firms do save debt capacity to invest more. 

The thought of not fully using the debt capacity is also documented in other 

literature of overconfidence. Malmendier, Tate and Yan (2011) argue that overconfident 

CEOs are significantly more likely to underutilize debt relative tax benefits. Also, they 

demonstrate that in a dynamic setting, an overconfident manager may accumulate spare 

riskless debt capacity in anticipation future investments and maintain lower levels of 
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outstanding debt than a rational CEO. Moreover, this explanation is in line with the 

evidence in Malmendier and Tate (2007) that overconfident CEOs do more acquisitions 

and prefer to finance them with cash and debt. 

2.3 Hypothesis 

 After reviewing some literature about overconfidence and financial flexibility, we 

develop our hypothesis as follow: 

Hypothesis:  

From the literature above, we can learn that overconfident CEOs will invest more 

with internal fund which is cash holdings as a proxy financial flexibility (Malmendier 

and Tate, 2005) or they will finance their investment expenditure with external funds, 

preferably issuing debt. Comparatively, little research focuses on whether 

overconfident CEOs will maintain unused debt capacity as another proxy of financial 

flexibility or as another way to equip with more funds and use it on their investment 

expenditure in the future. Therefore, we hypothesize that overconfident CEOs will 

employ financial flexibility policy and use it on their investment expenditure in the 

future by issuing debt. Our hypothesis cuts into two perspectives. First, the behavior of 

maintaining financial flexibility is more significant in overconfident CEOs than in non-

overconfident CEOs. Second, overconfident CEOs mostly use the spare debt capacity 

after reaching financially flexible status instead of issuing equity on their capital 

expenditure. 
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3. Data and Methodology 

3.1 Data Collection and Sampling 

This study investigates US firms from two databases. The data of CEOs’ option 

compensation is from the WRDS Execucomp database. We use the option data from 

the database to construct the measure to classify the CEOs as overconfident and as non-

overconfident. And the accounting data used in measuring overconfidence, in the 

leverage model and in the investment model is from the WRDS Compustat database. 

The expected inflation variable (3-month Treasury bill rate) used in the leverage model 

is from the FRED ECONOMIC DATA website (https://fred.stlouisfed.org/). Financial 

institutions (SIC 6000-6999) and regulated utilities (SIC 4800-4999) are excluded. We 

delete the data with missing firm-year and the firms with fewer than two consecutive 

years because some of our variables used in the mode are lagged by one year.  

The variables used in the leverage data such as Profitability, Size, MktBk, Book 

Leverage and Tangibility are trimmed at 1% level in both tails of distribution to delete 

the outliers. Also, all the variables used in the investment model are winsorized at 1% 

on both side. In summary, the final sample used in the investment model consists of 

11,884 firm year observations and 1,947 firms during 1992-2016, total in 25 years and 

the sample of overconfident CEOs is composed of 9,748 observations and 1,431 firms. 

Therefore, the sample period covers the R&D boom and the financial crisis. The 

measurement of CEOs overconfidence, target leverage, financial flexibility and the 

associated control variables are discussed down below. 

 

https://fred.stlouisfed.org/
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3.2 Methodology 

3.2.1 Overconfidence Measures 

There are two measures of overconfidence we apply in the thesis:  

Holder 67 and Longholder. 

The option-based measure of overconfidence we use in the study is basically based 

on the concept that risk-averse, undiversified CEOs to exercise their holding stock 

options early if the option is sufficiently in the money (Hall and Murphy, 2002). 

Similarly, risk-averse or undiversified CEOs would avoid their overexposure to 

idiosyncratic risk by minimizing their holdings of company stock. (Lambert, Larcker, 

and Verrecchia, 1991). However, Overconfident CEOs tend to postpone to exercise 

their holding stock options or even buy more of stocks because they overestimate the 

future expected gains of their company and they think they can benefit from it. 

As for our first measure of overconfidence, we follow Malmendier and Tate (2005, 

2007) to build the proxy of measuring overconfidence. Holder 67 is a method of 

overconfident CEOs (we use O.C as a dummy) takes a value 1 if a CEO postpones the 

exercise of vested options that are at least 67% in the money, and 0 otherwise. We 

classify this CEO as an overconfident CEO for the rest of his/her employment period 

once he/she is labeled as one. Due to that ExecuComp database is not as detailed as the 

database Malmendier and Tate (2005, 2007) have. Therefore, we follow Hirsheifier, 

Low, and Teoh al. (2012) and Campbell et al. (2011) to calculate the average moneyness 

of the CEOs’ option portfolios for each year. We compute the average realizable value 

per option as the total realizable value of the exercisable options divided by the number 

of exercisable options held by the CEO. The strike price of the options is computed as 

the fiscal year-end stock price minus the average realizable value. The average 
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moneyness of the options is then computed as stock price divided by the estimated 

strike price minus one. Since we only interest in CEOs’ holding vested exercisable 

options, we include simply the vested options held by CEOs. Although this measure is 

less precise by just focusing on the nonexercise when the moneyness is higher than 

67%, Campbell et al. (2011) prove that the measure of overconfidence can result 

similarly as Malmendier and Tate (2005). 

And our second measure of overconfidence is Longholder (Malmendier and Tate 

(2005, 2007)). We use this measure as the proxy of overconfidence in our robustness 

test. Malmendier et al. (2011) conclude that Longholder in Malmendier and Tate (2005, 

2007) is the best candidate to replicate the option based measure of overconfidence 

(Huang et al., 2015). We use Longholder as a dummy variable to take a value of 1 by 

the premise if a CEO at least once in his/her employment period has hold an option 

which is at least 40% in-the-money entering the last year, and 0 otherwise. We classify 

this CEO as overconfident for the rest of his/her employment period once he/she is 

labeled as one. 

3.2.2 Identification of firms with financial flexibility (FF) 

 The measure we use here in this study to identify the firms with financial flexibility 

(FF firms) by following the method of Marchica and Mura (2010). The financial 

flexibility which we apply in the model means the firms save some unused debt capacity 

maybe in the future to supply the need of investments. We try to match the FF firms 

with overconfident CEOs to see their behavioral patterns of investment on external 

financing, specifically by issuing long term debt. Marchica and Mura (2010) mention 

that there is one single most important determinant of leverage decisions by firms and 

that is the desire to maintain financial flexibility (Ben-David, Graham and Harvey, 2007; 

Bancel and Mitto, 2004). Also, there is an explanation that it is possible that 
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overconfident (Longholder) CEOs store debt capacity in anticipation of large 

investments or acquisitions (thereby inducing high kinks) (Malmendier et al., 2011). 

 The first step of the analysis to identify the FF firms is to classify the firms with 

spare debt capacity by using Frank and Goyal’s (2009) baseline model to determine the 

target debt ratio of which one firm should have. The baseline model incudes variables, 

for example, median industry leverage, market-to book ratio, size, tangibility, 

profitability and expected inflation. As for the variable expected inflation, we use the 

3-month Treasury bill rate as a proxy instead of expected change in consumer price 

index. Frank and Goyal (2009) mention replacing expected inflation with the Treasury 

bill rate is unlikely to matter since they are highly correlated. We also include the lagged 

dependent variable in the leverage model. The model is as following: 

 

Book Leverage it = αBook Leverage it-1 +β1 Industry Leverage Median it + 

β2 Market-to-Book ratio it +β3 Size it +β4 Tangibility it +β5 Profitability it + 

β6 Expected Inflation it + μit 

 

Where Book Leverage is total debt to total assets, Industry Leverage Median is the mean 

of the book leverage in one industry which is classified by the SIC code, Market-to-

Bok ratio is the book value of equity plus the market value of equity to book value of 

total assets, Size is the natural logarithm of total assets, Tangibility is fixed assets to 

total assets and Profitability is earnings before interest, tax, and, and depreciation 

(EBITD) to total assets. 

Before putting the variables into the model, we trim the variables at 1% level on 

both tails of distribution. After calculating the target debt ratio of one firm from this 

model, we compare it with the actual debt ratio of one firm and define as SDC (spare 

debt capacity) for those companies have a negative deviation from the target leverage. 
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To avoid the impact of noise, we set up the threshold of the negative deviation to be 

more than 10%. We also perform the different scenarios by the thresholds as 5% and 

1.5 standard deviation from the target debt ratio. Finally, to identify a firm as FF, we 

require a firm to have spare debt capacity for at least three consecutive years, then we 

classify the firm as FF3. Besides, we construct a different time length as having spare 

debt capacity for at least two consecutive years and define firms as FF2.  

3.2.3 Investment Ability 

 To test if a company with overconfident CEO saves its debt capacity for the future 

need of raising external fund to invest more (Myers, 1984), we use the investment 

model to regress the capital expenditure on the interaction term of FF, Overconfidence 

and Net long term debt issues. It is possible that overconfident (Longholder) CEOs 

store debt capacity in anticipation of large investments or acquisitions (Malmendier et 

al., 2011). Companies sacrifice borrowing today to enhance their ability to seize better 

growth opportunities in the future (Marchica and Mura, 2010). 

 To test our premise, we employ an investment model in which capital expenditure 

are regressed on Tobin’s Q and cash flow with the use of external finance but without 

the lagged dependent variable (Brown and Peterson, 2009). And we augment the model 

by including our overconfidence dummy, financial flexibility dummy and the 

interaction term. The estimated model is as follows:  

Investment it = Cash Flow it-1 + Tobin’s Q it-1 + NEI it + NDI it + FF it 

+ FF it* NDI it + μit 

Where Investment is the capital expenditure to total assets, Cash Flow is earnings before 

interest, tax, and, and depreciation (EBITD) to total assets, Tobin’s Q is market value 

of assets to total assets, NEI is net equity issues minus net equity purchase to total assets, 

NDI is et long term debt issues minus net long term debt redemption to total assets, O.C 
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is a dummy equal to one when CEOs have hold options which are at least 67% in the 

money where we focus on the behavior of overconfident CEOs (O.C=1) and FF is a 

dummy equal to one if a company has a negative deviation from its target larger than 

at least 10% for three consecutive years. 

 The reason we apply the variables NEI and NDI as not lagged is that we want to 

observe whether while or after reaching FF status, overconfident CEO will start to use 

the spare debt capacity he/she saves before on company’s investment. 

 In order to corroborate our hypothesis is correct that overconfident CEO mostly 

use the spare debt capacity he/she saves on investment opportunities rather than using 

equity funding which is not preferred by overconfident CEOs, we run some regressions 

on the interaction term of FF and Net Equity Issue (NEI) whose results are in 

Appendixes. We expect the coefficients to be negative or to be not significantly positive. 

The model is as follow: 

Investment it = Cash Flow it-1 + Tobin’s Q it-1 + NEI it + NDI it + FF it 

+ FF it* NEI it + μit 

 

4. Empirical results and analysis 

4.1 Descriptive Statistics 

4.1.1 Overconfidence  

We build our dummy variable to identify overconfident CEOs from the 

ExecuComp database after deleting some data with missing years and excluding the 

financial and utility firms. The sample period is from 1992 to 2016. The option-measure 
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of CEO overconfidence defines a CEO as overconfident if he/she holds options which 

are at least 67% in the money and then we classify this CEO as overconfident for the 

rest of his/her employment period. In the sample of overconfidence based on the 

previous measure, there are 11,884 firm-year observations and there are 9,748 CEOs 

displaying overconfidence in their personal portfolio decisions and there are 2,136 non-

overconfident CEOs. The total percentage of frequency of overconfidence in our 

sample is 82.03%.  

In Table 1, we show the summary statistics for some characteristics including 

variables used in investment model and leverage model. As a preliminary summary 

statistic result, Table 1 reports the sample means, medians of different variables. We list 

out the comparison of some variables between overconfident CEOs and non-

overconfident CEOs. Summary statistic is only the result for suggestive inference, the 

result from the investment model is more important to see whether overconfident CEOs 

employ the financial flexibility policy. Therefore, after deleting some missing data, we 

have 11,884 firm years which are our final sample years.  

We classify the sample into two groups of overconfidence and non-overconfidence. 

Panel A is for overconfident CEOs and Panel B is for non-overconfident CEOs. We 

have 9,748 overconfident CEOs and 2,136 non-overconfident CEOs. From the 

comparison, we can see that the mean value of investment which is the ratio of capital 

expenditure to total assets in overconfident CEOs is 0.0545 which is higher than the 

one of non-overconfident CEOs. (Malmendier and Tate, 2005, 2007) And 

overconfident CEOs have lower book leverage than non-overconfident CEOs do and 

the difference is statistically significant. (Malmendier, Tate, and Yan, 2011) Moreover, 

the mean of Tobin’s Q of overconfident CEOs is 1.759 which is significantly higher 

than the one of non-overconfidence which is 1.3719. This means that those companies 

have more growth opportunities and they tend to need more funds no matter from the 
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internal fund or from the external fund. Thus, we can find that the net long term debt 

issues with mean as 0.0142 of overconfident CEOs is far higher than 0.0069 of non-

overconfidence, which suggests that overconfident CEOs need to raise external fund to 

support the investment of future growth opportunities.   

4.1.2 Leverage Model 

 We start our analysis of financial flexibility with estimating the leverage model, 

which is instrumental to the identification of firms with SDC (spare debt capacity). We 

present the result for the baseline model of leverage prediction. The coefficient on 

lagged dependent variable is positive and significantly different from zero. There are 

11,884 firm-year observations and 1,947 firms after we download these accounting data 

used to construct variables from Compustat and after we trim variables at 1% level to 

avoid outliers.  

 Our result from the leverage model is mostly in line with the result suggested by 

Frank and Goyal’s (2009). The coefficient of industry median leverage is statistically 

and economically significantly which means firms in industries in which the median 

firm has high leverage tend to have high leverage. The coefficient of tangibility is 

significantly positive which means firms that have more tangible assets tend to have 

higher leverage. The coefficients of profitability is significantly negative which is 

consistent with Frank and Goyal’s (2009). And the coefficient of size is significantly 

positive as the literature also suggests. Besides, the coefficient of expected inflation 

which is proxied by 3-month T-bill rate is significant and positive. However, the 

coefficient of market-to-book ratio is not significantly but still negative as the result in 

the literature we mention above. 
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4.1.3 Characteristics of FF firms 

 From the result of the leverage model, we can classify FF firms based on the 

availability of spare debt capacity calculated by negative deviations from the target 

leverage for at least three consecutive years. Table 3 presents some descriptive statistics 

of companies which we specifically pick out are three groups of AFF (always 

financially flexible), NFF (never financially flexible) and FF (financially flexible). We 

have 177 firms always classified as FF, 978 firms never classified as FF, and 792 firms 

always classified as FF. The standard of FF identification we use here is the threshold 

as 10% for at least three consecutive years.  

 From Table 3, we can find that FF firms borrow less than NFF firms and AFF 

firms also show lower level of book leverage than NFF firms since they are always 

underleveraged. The difference of book or market leverage between FF and NFF firms 

is significant with p-value of zero. FF firms seem to have more tangible assets than the 

NFF and its difference is significant. 

Besides, we have the Pearson Correlation Coefficients of our key variables used 

in our investment model. Table 4 presents the correlation test when overconfidence 

equals to one. Both FF (financial flexibility) and NDI (net long term debt issues) under 

O.C=1 are significantly positively related with investment at 1% level. The above 

results suggest that under overconfidence, applying financial flexibility policy and 

issuing long term debt can lead to more investment. That is the reason why we expect 

overconfident CEOs might decide to employ FF policy in order to make more 

investment in the future. However, we can also find that the NEI (net equity issues) is 

significantly positively related with investment, so we also run some regressions to test 

whether overconfident CEOs only use the spare debt capacity he/she saves before on 

investment instead of using equity funds. 
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4.2 Investment Models of overconfident CEOs 

 We now discuss our investment model results. The FF dummy and O.C dummy 

used in the model are defined in the way we describe before in Methodology section. 

We develop different definitions of FF with spare debt capacity more than 5%, 10% and 

1.5 standard deviation. Besides, we have tested the threshold as 10% separately in two 

consecutive years, three consecutive years and four consecutive years respectively. We 

also include industry fixed effects, year fixed effects in our regressions. The industries 

are defined by 12 Fama-French industry groups. Furthermore, we include our 

investment regression with clustering standard errors by firms and years (Petersen 

(2009)).The variables used in investment model are winsorized at 1% level to avoid 

outliers. There are 11,884 observations and 1,947 firms in the sample. 

4.2.1 Spare Debt Capacity Threshold as 10% and Time Span 

as 3 Consecutive Years 

 In Table 5, we present the result of regression in which FF dummy is defined on 

the basis of spare debt capacity more than 10% for at least three years (Marchica and 

Mura, 2010) and we firstly regress investment on the interaction term of FF dummy, 

overconfidence dummy and net long term debt issues. Also, we separately take 

overconfidence dummy as one and zero here to observe the behavior of overconfident 

CEOs and non-overconfident CEOs. 

Our results are in line with the literature (Marchica and Mura, 2010), there is a 

significantly positive relation between Investment and Tobin’s Q which means growth 

opportunities play a role in investment decisions. Besides, the coefficient of cash flow 

on investment is statistically and economically significant and which suggests 
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companies rely on internal funds to invest.  

The FF dummy shows positive significance indicating that firms invest more after 

a period of conservative leverage. The most important variable in the investment model 

is the interaction term of FF dummy, overconfidence dummy and net long term debt 

issues on the left hand side of Table 5 because we would like to observe that whether 

overconfident CEOs will perform a policy of maintaining financial flexibility to better 

for them to use it on their investment expenditure in the future (Malmendier et al., 2011) 

by using the spare debt capacity (i.e., issue long term debt) they save before. The 

coefficient of the interaction term (approximately 0.1210) is positive and statistically 

and economically significant in regressions. This suggests that overconfident CEOs 

after a period of conservative leverage will use it on their investment expenditure with 

funding from issuing long term debt.  

In order to observe the different behavior of overconfident CEOs and non-

overconfident CEOs, we take the overconfidence dummy as one and zero in our right 

hand side of Table 5. We find that the interaction term of FF dummy and net long term 

debt issue of overconfident CEOs has statistically significant coefficient as 0.1260 at 

1% level against the one of non-overconfident CEOs. This result further supports our 

preliminary hypothesis that overconfident CEOs will employ maintaining financial 

flexibility policy and use it on their investment expenditure afterwards.  

4.2.2 Different Time Spans as 2 Years and 4 Years 

We want to test if overconfident CEOs have the same behavior under different 

time spans. Therefore, we try to run the investment model using two time spans which 

are two consecutive years and four consecutive years. In Table 6, we can find that under 

the threshold as spare debt capacity equal to or more than 10% for at least two 

consecutive years, the coefficient of the interaction term of FF dummy and net long 
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term debt issues is 0.1120 with statistical significance. Besides, under the same 

threshold for at least four consecutive years, the coefficient of the interaction of FF 

dummy and net long term debt issues is 0.1500 which is not only statistically significant 

and even more economically significant than the one under the original condition as for 

three consecutive years. Therefore, we can conclude that overconfident CEOs also 

employ maintaining financial flexibility policy under different time spans. And these 

tests have different meanings that overconfident CEOs might start issuing debt on their 

investment after saving debt capacity for two, three or four consecutive years. 

4.2.3 Spare Debt Capacity Threshold as 1.5SD & 5% 

 In Table 7, we show a different level of threshold of 5% and 1.5 standard deviation 

for spare debt capacity to identify FF firms. We conduct the same regressions as those 

using 10% as threshold. The coefficients of Tobin’s Q and cash flow are significantly 

positive in the regression of investment. FF dummy still has positively significant 

relation with investment. As for the most important variable in the regression model, 

the coefficient of the interaction term of FF, and net long term debt issues is still positive 

and statistically significant. They are 0.0818 under SDC threshold as 5% at 1% level 

and 0.0625 under SDC threshold as 1.5 standard deviation at 5% level. The result is as 

the same as the one from the threshold as 10% of spare debt capacity which we discuss 

above. This reveals that with less strict standard of threshold as 5% and different kind 

of threshold as 1.5 standard deviation, the result is still in line with our first hypothesis. 

Overconfident CEOs after a period of conservative financing, he/she will use the spare 

debt capacity and use it on their investment expenditure in the future. 

4.3 Robustness Test for Overconfidence 

 As in the literature, Malmendier et al. (2011) conclude that Longholder in 
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Malmendier and Tate (2005, 2007) is the best candidate to replicate the option based 

measure of overconfidence (Huang et al., 2015). Therefore, we use Longholder as our 

alternative proxy of overconfidence to perform the robustness test. Longholder is 

defined as a dummy variable to take a value of 1 by the premise if a CEO at least once 

in his/her employment period has hold an option which is at least 40% in-the-money 

entering the last year, and 0 otherwise. We see a CEO as overconfident for the rest of 

his/her term of service once he/she matches our criterion. 

 In Table 8, we document the result of investment model by using the alternative 

proxy of overconfidence to rebuild our data. Likewise, we take overconfidence dummy 

which is Longholder as one to focus on the behavior of overconfident CEOs. There are 

1,265 firm-year observations and 284 firms in this model. We still include industry 

fixed effects, year fixed effects and firm cluster effects. The other processes of 

managing data are as the same as we discuss above. Here in the robustness check, we 

only test for the firms with spare debt capacity more than 10% for at least three years. 

 The coefficients of cash flow and FF are still significantly positive in the 

regression of investment, but the coefficients of Tobin’s Q is not statistically significant. 

However, surprisingly, the coefficient of interaction term of FF and net long term debt 

issues is not only positively and statistically significant but also economically 

significant. The result suggests that our hypothesis is correct in our sample. 

4.4 Regression of Investment on Net Equity Issues 

In order to further check out hypothesis is correct, we run another regression of 

investment on the interaction term of FF and Net equity issues. We would like to know 

that overconfident CEOs will use external funding which means mostly net debt issues 

instead of net equity issues for companies’ investment opportunities. We run the 

regression under three different time spans which are discussed above in Section 4.2. 
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Therefore from the Table 9, we can find that the coefficient of the interaction term of 

FF and NEI is positive but not statistically or economically significant. The 

insignificance of the coefficient is consistent under different time spans from two to 

four consecutive years. The result can support our hypothesis that overconfident CEOs 

use mostly external funding from issuing debt rather than issuing equity for investment. 

Likewise, we need to further check that overconfident CEOs will mostly use debt 

to support companies’ investment opportunities. We run two more regressions to 

observe if our hypothesis is correct under different thresholds of spare debt capacity we 

use to identify FF companies. From Table 10, we can see that the coefficient of the 

interaction term of FF and NEI is positive but not statistically significant under 

threshold as 5% and the coefficient is neither statistically significant under threshold as 

1.5 standard deviation but it is negative which suggest that overconfident CEOs might 

even repurchase stock back instead of issuing equity to gain external funding after 

reaching status of FF. 

Of course, we will observe the effect of the net equity issues after reaching state 

of FF by running another regression of the robustness check by focusing on the 

coefficient of the interaction term of FF and NEI. From Table 11, it shows that the 

coefficient is negative as the same as the result of using 1.5 standard deviation as 

threshold of spare debt capacity. And it is statically significant before clustering firm 

effects into the regression. The result can be inferred as overconfident CEOs where 

overconfidence dummy is replaced with alternative proxy as Longholder will mostly 

support company’s investment opportunities by issuing debt instead of issuing equity 

as external funding after reach status of FF. 
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5. Conclusion 

 The concern in this study is to examine the relation between CEO overconfidence 

and the investment decisions by looking into the financial flexibility policy and net long 

term debt issues. Firstly, we are trying to find out whether overconfident CEOs will 

lower the debt ratio to increase spare debt capacity to better use it on their investment 

expenditure in the future under different SDC thresholds and different time spans. 

Secondly, we want to test if the behavior is robust under different proxy of 

overconfidence dummy. Third, in order to further corroborate our hypothesis, we 

perform more regressions of investment on net equity issues after reaching FF. 

 We then regress capital expenditure on FF and net long term debt issues where we 

take overconfidence dummy as one from the measure of options-base exercise to focus 

on the behavior of overconfident CEOs. The result suggest that within different time 

spans from two to four consecutive years, the interaction of FF dummy and net long 

term debt issues is statistically significantly. Also, we find out that under spare debt 

capacity thresholds as 5%, 10% and 1.5 standard deviation, the interaction term of FF 

and NDI is positively and statistically significant and it is economically significant 

within the regression of threshold as 10%. Overconfident CEOs do use the spare debt 

capacity saved on their investment expenditure after reaching the FF status. They start 

by decreasing book leverage ratio and then after increasing debt issues and investment 

expenditure. 

 To ensure our result has robustness, we run a robustness check by using alternative 

proxy of overconfidence as Longholder. The result of the robustness check is 

surprisingly in line with our previous summary and the coefficient is significant in the 

statistical and economical way. 

At last, we test out hypothesis with regressions of investment on the interaction 
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term of financial flexibility and net equity issues (NEI) under thresholds as 5%, 10% 

and 1.5 standard deviation, under two to four consecutive years and within the 

robustness check. From the results, we find that the coefficient of the interaction term 

of financial flexibility and net equity issues is positive under thresholds as 10% and 5% 

and under different time spans but it is not statistically significant and even negative 

under threshold as 1.5 standard deviation and within the regression of robustness check. 

Therefore, we can infer that overconfident CEOs use mostly debt funds instead of 

equity funds as external funding resource on investment expenditure after reaching 

financial flexibility. 

From our sample and the results of our regression, we can conclude that 

overconfident CEOs will employ maintaining financial flexibility policy and use it on 

their investment expenditure by issuing debt in the future. And the result is consistent 

under different SDC thresholds and different time spans. The reason why overconfident 

CEOs have this kind of behavior to adopt the financial flexibility policy for investment 

in the future might be that they tend to overestimate their outcome of investment 

projects which can lead to overinvestment, therefore in need of large funds for 

profitable investment opportunity in the future. 
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Table 1 

Summary Statistics of Overconfidence 

This table gives the means, medians, standard deviations, maximum values and minimum values of the variables used in this study. 

The sample consists of all nonfinancial and nonutility firms in ExecuComp and accounting data from Compustat for the 1992-2016 

period. The option-measure of CEO overconfidence defines a CEO as overconfident if he/she holds options which are at least 67% 

in the money. Variable definitions are provided in Appendix. Asterisks * show significance at 10% level; ** significance at 5% level; 

*** significance at 1% level.  

 (a) Overconfident CEOs 

(N = 9,748) 

(b) Non-Overconfident CEOs 

(N =2,136) 

Test of Difference  

O.C versus non-O.C (a) - (b) 

Variables Mean Median Mean Median Mean Median 

Invest 0.0545 0.0386 0.0536 0.0377 0.0009 0.0009 

Cash Flow 0.1424 0.1395 0.1189 0.1194 0.0235*** 0.0201*** 

Tobin's Q 1.7590 1.3964 1.3719 1.0794 0.3871*** 0.3170*** 

Net Equity Issues -0.0125 0.0000 -0.0131 0.0000 0.0006 0.0000** 

Net Long Term 

Debt Issues 
0.0142 0.0000 0.0069 0.0000 0.0073*** 0.0000* 

Profitability 0.1414 0.1396 0.1117 0.1160 0.0298*** 0.0236*** 

Tangibility 0.2655 0.1991 0.3073 0.2383 -0.0418*** -0.0393*** 

Book Leverage 0.2122 0.1966 0.2457 0.2308 -0.0335*** -0.0342*** 

MktBk 1.7476 1.3941 1.3050 1.0443 0.4426*** 0.3498*** 

Size 7.0960 6.9463 7.1418 7.1623 -0.0458 -0.2159*** 
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Table 2  

Leverage Model 

This table presents the estimations used to predict target capital structure. Book 

Leverage is the ratio of total debt to total assets. IndustBookLevMedian is the 

median industry book leverage by SIC code and by year. MktBk is the ratio of 

book value of equity plus the market value of equity to book value of total assets. 

Size is the natural logarithm of total assets. Tangibility is the ratio of fixed assets 

to total assets. Profitability is the ratio earnings before interest, tax, and, and 

depreciation (EBITD) to total assets. Expected Inflation is proxied using the 3-

month Treasury bill rate from website FRED ECONOMIC DATA. 

(https://fred.stlouisfed.org/) The p-values are provided in parentheses. 

 

Book Leverage it = αBook Leverage it-1 +β1 Industry Leverage Median it + 

β2 Market-to-Bok ratio it +β3 Size it +β4 Tangibility it +β5 Profitability it + 

β6 Expected Inflation it + μit 

 

 Book Leverage Model 

Book Leverage 
0.528 

(0.000) 

IndustBookLevMedian 
0.387 

(0.000) 

MktBk 
-0.001 

(0.5587) 

Size 
0.022 

(0.000) 

Tangibility 
0.059 

(0.000) 

Profitability 
-0.187 

(0.000) 

Expected Inflation 
0.211 

(0.000) 

  

Observations 11,884 

Number of Firms 1,947 

Firm Fixed effects Yes 

 

 

https://fred.stlouisfed.org/
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Table 3 

Summary Statistics of Financial Flexibility 

This table reports the means and medians of variables used in the leverage model in order to classify the FF (Firms with financial 

flexibility) and the t-tests on the equality of means and medians of the key characteristics of sample firms. FF is a dummy which takes 

the value of one when we observe at least three consecutive years in which the firm is categorized as SDC (Firms with more than 

10% of spare debt capacity). NFF stands for never financially flexible. AFF means always financial flexibility. Book LEV is the ratio of 

total debt to total assets. MktBk is the ratio of book value of equity plus the market value of equity to book value of total assets. Size 

is the natural logarithm of total assets. Tangibility is the ratio of fixed assets to total assets. Profitability is the ratio of earnings before 

interest, tax, and, and depreciation (EBITD) to total assets. Market LEV is the ratio of total debt to book value of total assets minus 

the book value of equity plus the market value of equity. Cash is the ratio of cash and cash equivalents to total assets. OC is the 

number of overconfident CEOs in the categorized groups. (i.e., FF, NFF, AFF)  

 AFF (a) NFF (b) FF Test of Difference FF versus NFF (a) - (b) 

Variables  Mean Median Mean Median Mean Median Mean Median 

Profitability 0.1313 0.1298 0.1397 0.1375 0.1304 0.1333 0.0094*** 0.0042** 

Size 8.2609 8.3790 6.5601 6.4395 7.5006 7.4499 -0.9405*** -1.0104*** 

MktBk 1.3228 1.0684 1.8936 1.5125 1.4991 1.2053 0.3945*** 0.3072*** 

Market LEV 0.1892 0.1433 0.2036 0.1396 0.1718 0.1146 0.0319*** 0.0249*** 

Book LEV 0.1670 0.1530 0.2494 0.2295 0.1653 0.1523 0.0840*** 0.0772*** 

Tangibility 0.3949 0.3394 0.2103 0.1492 0.3275 0.2766 -0.1172*** -0.1274*** 

Cash 0.1313 0.1298 0.1397 0.1375 0.1304 0.1333 0.0094*** 0.0042** 

Total firms 177 978 792   
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Table 4 

Pearson Correlation Coefficients of Investment Model 

The table shows the Pearson Correlation Coefficients between dependent variable and control variables used in our study. To be 

included in the sample, firms are required to have accounting data from Compustat, and managers’ compensation data from 

ExecuComp. My samples consist of nonfinancial and nonutility firms from 1992-2016 period. Excluding firms with missing data and 

winsorizing the data at 1% level on both tails, we have a total of 11,884 observations. Investment is defined as capital expenditure to 

total assets. FF3 is a dummy which means firms have at least three consecutive years with SDC (Spare debt capacity more than 

10%). O.C is a dummy which means CEOs have hold options which are at least 67% in the money where we take O.C=1 here in our 

investment model. Therefore, our final sample has 9,748 observations. Cash Flow is the ratio of earnings before interest, tax, and, 

and depreciation (EBITD) to total assets. Tobin’s Q is the ratio of market value of assets to total assets. NDI is the ratio of net long 

term debt issues minus net long term debt redemption to total assets. NEI is the ratio of net equity issues minus net equity purchase 

to total assets. Asterisks * show significance at 10% level; ** significance at 5% level; *** significance at 1% level.  

 

 N = 9,748 

 Investment  Cash Flow Tobin's Q NEI NDI FF3 

Investment  1      

Cash Flow 0.2459*** 1     

Tobin's Q 0.0851*** 0.3479*** 1    

NEI 0.0628*** -0.2846*** -0.0452*** 1   

NDI 0.0661*** 0.0802*** 0.0931*** -0.1253*** 1  

FF3 0.0834*** -0.0528*** -0.1497*** -0.0073*** -0.1430*** 1 
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Table 5 

Regression of Investment on Financial Flexibility dummy                                            

at SDC (10%), Overconfidence dummy and Net Long Term Debt 

The table presents the results of Investment on financial flexibility status dummies from the estimation of 

book leverage model, overconfidence dummy and net long term debt issues (NDI). The dependent variable 

is Investment, defined as capital expenditure to total assets. FF3 is a dummy which means firms have at 

least three consecutive years with SDC. O.C is a dummy which means CEOs have hold options which are 

at least 67% in the money. Cash Flow is the ratio of earnings before interest, tax, and, and depreciation 

(EBITD) to total assets. Tobin’s Q is the ratio of market value of assets to total assets. NDI is the ratio of net 

long term debt issues minus net long term debt redemption to total assets. NEI is the ratio of net equity issues 

minus net equity purchase to total assets. Cash Flow and Tobin’s Q are lagged by one year. We also reveal 

the regression of investment on FF and NDI of two groups which are overconfident CEOs (O.C = 1) and non-

overconfident CEOs (O.C = 0). All regressions include year and industry fixed effects, which are defined 

according to 12 Fama-French industry groups. All quantitative variables are winsorized at 1% on both tails. 

Missing values are deleted. Asterisks * show significance at 10% level; ** significance at 5% level; *** 

significance at 1% level. Absolute value of t-statistics are given in parentheses. 

 
Standard Errors  

Clustered by Firm & Year 
 

Standard Errors 

Clustered by Firm & 

Year (O.C =1) 

Standard Errors 

Clustered by Firm 

& Year (O.C =0) 

Cash Flow T-1 
0.1290*** 

(12.74) 
Cash Flow T-1 

0.1280*** 

(8.87) 

0.1330*** 

(5.47) 

Tobin's Q T-1 
0.0025*** 

(3.01) 
Tobin's Q T-1 

0.0029*** 

(2.90) 

-0.0004 

(-0.21) 

FF3 T 
0.0077** 

(2.10) 
FF3 T 

0.0084*** 

(4.14) 

0.0082** 

(2.40) 

OC T 
0.0009 

(0.47) 
NEI T 

0.0627*** 

(7.28) 

0.0752*** 

(3.32) 

NEI T 
0.0670*** 

(7.73) 
NDI T 

0.0173 

(1.53) 

0.0437* 

(2.07) 

NDI T 
0.0256*** 

(3.72) 
FF3 T*NDI T 

0.1260*** 

(4.76) 

0.1270 

(1.69) 

OC T*FF3 T 
0.0009 

(0.21) 
   

OC T*FF3 T*NDI T 
0.1210*** 

(4.53) 
   

Observations 11,884 Observations 9,748 2,136 

Number of firms 1,947 Number of firms 1,431 516 

Industry fixed effects yes Industry fixed effects yes yes 

Year fixed effects yes Year fixed effects yes yes 

Firm cluster effects yes Firm cluster effects yes yes 

Year cluster effects yes Year cluster effects yes yes 

Adjusted R2 0.3317 Adjusted R2 0.3332 0.3486 
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Table 6 

Regression of Investment on Financial Flexibility dummy for at least                              

2 and 4 consecutive years at SDC (10%) and Net Long Term Debt (O.C=1)  

The table presents the results of Investment on financial flexibility status dummies from the 

estimation of book leverage model and net long term debt issues (NDI). The dependent 

variable is Investment, defined as capital expenditure to total assets. FF2 and FF4 are a 

dummy which means firms have at least three and four consecutive years with SDC 

respectively. O.C is an overconfidence dummy which means CEOs have hold options which 

are at least 67% in the money. Cash Flow is the ratio of earnings before interest, tax, and, 

and depreciation (EBITD) to total assets. Tobin’s Q is the ratio of market value of assets to 

total assets. NDI is the ratio of net long term debt issues minus net long term debt redemption 

to total assets. NEI is the ratio of net equity issues minus net equity purchase to total assets. 

Cash Flow and Tobin’s Q are lagged by one year. All regressions include year and industry 

fixed effects, which are defined according to 12 Fama-French industry groups. All quantitative 

variables are winsorized at 1% on both tails. Missing values are deleted. Asterisks * show 

significance at 10% level; ** significance at 5% level; *** significance at 1% level. Absolute 

value of t-statistics are given in parentheses. 

 
FF2 with Standard Errors  

Clustered by Firm & Year 

FF4 with Standard Errors  

Clustered by Firm & Year 

Cash Flow T-1 
0.1290*** 

(8.93) 

0.1270*** 

(8.86) 

Tobin's Q T-1 
0.0029*** 

(2.91) 

0.0029*** 

(2.88) 

FFT 
0.0082*** 

(4.66) 

0.0087*** 

(3.83) 

NEIT 
0.0625*** 

(7.24) 

0.0634*** 

(7.31) 

NDIT 
0.0173 

(1.49) 

0.0171 

(1.51) 

FF T*NDIT 
0.1120*** 

(5.15) 

0.1500*** 

(4.61) 

Observations 9,748 9,748 

Number of firms 1,431 1,431 

Industry fixed effects yes yes 

Year fixed effects yes yes 

Firm cluster effects yes yes 

Year cluster effects yes yes 

Adjusted R2 0.3337 0.3331 
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Table 7 

Regression of Investment on Financial Flexibility dummy                                         

at SDC (1.5SD) & SDC (5%) and Net Long Term Debt (O.C=1) 

The table presents the results of Investment on financial flexibility status dummies from the 

estimation of book leverage model, overconfidence dummy and net long term debt issues 

(NDI). The dependent variable is Investment, defined as capital expenditure to total assets. 

FF3 is a dummy which means firms have at least three consecutive years with SDC (spare 

debt capacity). O.C is an overconfidence dummy which means CEOs have hold options 

which are at least 67% in the money. Cash Flow is the ratio of earnings before interest, tax, 

and, and depreciation (EBITD) to total assets. Tobin’s Q is the ratio of market value of assets 

to total assets. NDI is the ratio of net long term debt issues minus net long term debt 

redemption to total assets. NEI is the ratio of net equity issues minus net equity purchase to 

total assets. Cash Flow and Tobin’s Q are lagged by one year. All regressions include year, 

industry fixed effects, which are defined according to 12 Fama-French industry groups, and 

clustered firm effects. All quantitative variables are winsorized at 1% on both tails. Missing 

values are deleted. Asterisks * show significance at 10% level; ** significance at 5% level; *** 

significance at 1% level. Absolute value of t-statistics are given in parentheses. 

 
SDC(>5%) with Standard  

Errors Clustered by Firm & Year 

SDC(>1.5SD) with Standard 

Errors Clustered by Firm & Year 

Cash Flow T-1 
0.1270*** 

(9.03) 

0.1270*** 

(8.83) 

Tobin's Q T-1 
0.0029*** 

(2.92) 

0.0028*** 

(2.82) 

FF3T 
0.0076*** 

(4.79) 

0.0063*** 

(3.47) 

NEIT 
0.0637*** 

(7.36) 

0.0628*** 

(7.20) 

NDIT 
0.0133 

(1.14) 

0.0220* 

(2.06) 

FF3 T*NDIT 
0.0818*** 

(4.41) 

0.0625** 

(2.31) 

Observations 9,748 9,748 

Number of firms 1,431 1,431 

Industry fixed effects yes yes 

Year fixed effects yes yes 

Firm cluster effects yes yes 

Year cluster effects yes yes 

Adjusted R2 0.3332 0.3289 
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Table 8 

Robustness Test for Alternative Overconfidence Proxy as Longholder = 1 

The table presents the robust results of Investment on financial flexibility status dummies 

from the estimation of book leverage model, overconfidence dummy and net long term debt 

issues (NDI). The dependent variable is Investment, defined as capital expenditure to total 

assets. FF3 is a dummy which means firms have at least three consecutive years with SDC 

(>10%). Longholder is a dummy which means CEOs have ever hold an option which is at 

least 40% in the money until the last year of its duration. Cash Flow is the ratio of earnings 

before interest, tax, and, and depreciation (EBITD) to total assets. Tobin’s Q is the ratio of 

market value of assets to total assets. NDI is the ratio of net long term debt issues minus net 

long term debt redemption to total assets. NEI is the ratio of net equity issues minus net 

equity purchase to total assets. All regressions include year, industry fixed effects, which are 

defined according to 12 Fama-French industry groups, and clustered firm effects. All 

quantitative variables are winsorized at 1% on both tails. Missing values are deleted. 

Asterisks * show significance at 10% level; ** significance at 5% level; *** significance at 

1% level. Absolute value of t-statistics are given in parentheses. 

 FF3 with Fixed Effects 
FF3 with Standard Errors  

Clustered by Firm 

Cash Flow T-1 
0.1270*** 

(7.81) 

0.1270*** 

(4.37) 

Tobin's Q T-1 
-0.0017 

(1.17) 

-0.0017 

(0.69) 

NEIT 
0.0454** 

(2.47) 

0.0454* 

(1.86) 

NDIT 
0.0449*** 

(2.59) 

0.0449** 

(2.12) 

FF3T 
0.0059** 

(2.55) 

0.0059* 

(1.78) 

FF3T*NDIT 
0.1080** 

(2.33) 

0.1080* 

(1.85) 

Observations 1,265 1,265 

Number of firms 284 284 

Industry fixed effects yes yes 

Year fixed effects yes yes 

Firm cluster effects no yes 

Adjusted R2 0.4145 0.4145 
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Table 9 

Regression of Investment on Financial flexibility dummy for                                       

at least 2, 3 and 4 consecutive years at SDC (10%) and Net Equity Issues (O.C=1) 

 

The table presents the results of Investment on financial flexibility status dummies from the 

estimation of book leverage model, overconfidence dummy and net long term debt issues (NDI). 

The dependent variable is Investment, defined as capital expenditure to total assets. FF3 is a 

dummy which means firms have at least three consecutive years with SDC. FF2 is a dummy which 

means firms have at least two consecutive years with SDC. And FF4 means dummy for at least four 

consecutive years. OC is a dummy which means CEOs have hold options which are at least 67% 

in the money. Cash Flow is the ratio of earnings before interest, tax, and, and depreciation (EBITD) 

to total assets. Tobin’s Q is the ratio of market value of assets to total assets. NDI is the ratio of net 

long term debt issues minus net long term debt redemption to total assets. NEI is the ratio of net 

equity issues minus net equity purchase to total assets. Cash Flow and Tobin’s Q are lagged by one 

year. All regressions include year and industry fixed effects, which are defined according to 12 

Fama-French industry groups. All quantitative variables are winsorized at 1% on both tails. Missing 

values are deleted. Asterisks * show significance at 10% level; ** significance at 5% level; *** 

significance at 1% level. Absolute value of t-statistics are given in parentheses. 

 

 

FF2 with Standard 

Errors Clustered by 

Firm & Year 

FF3 with Standard 

Errors Clustered by 

Firm & Year 

FF4 with Standard 

Errors Clustered by 

Firm & Year 

Cash Flow T-1 
0.1290*** 

(8.80) 

0.1280*** 

(8.81) 

0.1270*** 

(8.82) 

Tobin's Q T-1 
0.0029*** 

(2.90) 

0.0029*** 

(2.90) 

0.0029*** 

(2.88) 

FFT 
0.0085*** 

(4.62) 

0.0087*** 

(4.09) 

0.0092*** 

(3.80) 

NEIT 
0.0571*** 

(6.81) 

0.0604*** 

(7.08) 

0.0615*** 

(7.25) 

NDIT 
0.0323*** 

(2.95) 

0.0288** 

(2.70) 

0.0267** 

(2.50) 

FF T*NEIT 
0.0220 

(1.19) 

0.0152 

(0.86) 

0.0166 

(0.80) 

Observations 2,136 2,136 2,136 

Number of firms 516 516 516 

Industry fixed effects yes yes yes 

Year fixed effects yes yes yes 

Firm cluster effects yes yes yes 

Year cluster effects yes yes yes 

Adjusted R2 0.3307 0.3303 0.3301 
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Table 10 

Regression of Investment on Financial flexibility dummy                                               

at SDC (1.5SD) & SDC (5%) and Net Equity Issues (O.C=1) 

The table presents the results of Investment on financial flexibility status dummies from the 

estimation of book leverage model, overconfidence dummy and net long term debt issues (NDI). 

The dependent variable is Investment, defined as capital expenditure to total assets. FF3 is a 

dummy which means firms have at least three consecutive years with SDC. O.C is a dummy which 

means CEOs have hold options which are at least 67% in the money. Cash flow is the ratio of 

earnings before interest, tax, and, and depreciation (EBITD) to total assets. Tobin’s Q is the ratio of 

market value of assets to total assets. NDI is the ratio of net long term debt issues minus net long 

term debt redemption to total assets. NEI is the ratio of net equity issues minus net equity purchase 

to total assets. Cash Flow and Tobin’s Q are lagged by one year. All regressions include year, 

industry fixed effects, which are defined according to 12 Fama-French industry groups, and 

clustered firm effects. All quantitative variables are winsorized at 1% on both tails. Missing values 

are deleted. Asterisks * show significance at 10% level; ** significance at 5% level; *** significance 

at 1% level. Absolute value of t-statistics are given in parentheses.  

 

 
SDC(>5%) with Standard  

Errors Clustered by Firm & Year 

SDC(>1.5SD) with Standard 

Errors Clustered by Firm & Year 

Cash Flow T-1 
0.1270*** 

(8.95) 

0.1270*** 

(8.83) 

Tobin's Q T-1 
0.0030*** 

(2.95) 

0.0028*** 

(2.82) 

FF3T 
0.0086*** 

(5.27) 

0.0065*** 

(3.37) 

NEIT 
0.0563*** 

(5.25) 

0.0634*** 

(6.29) 

NDIT 
0.0309*** 

(2.94) 

0.0270** 

(2.54) 

FF3 T*NEIT 
0.0205 

(1.42) 

-0.0028 

(-0.16) 

Observations 9,748 9,748 

Number of firms 1,431 1,431 

Industry fixed effects yes yes 

Year fixed effects yes yes 

Firm cluster effects yes yes 

Year cluster effects yes yes 

Adjusted R2 0.3309 0.3283 
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Table 11 

 Robustness Test for Overconfidence:  

Regression on Net Equity Issues (Longholder=1) 

The table presents the robust results of Investment on financial flexibility status dummies 

from the estimation of book leverage model, overconfidence dummy and net long term debt 

issues (NDI). The dependent variable is Investment, defined as capital expenditure to total 

assets. FF3 is a dummy which means firms have at least three consecutive years with SDC 

(>10%). Longholder is a dummy which means CEOs have ever hold an option which is at 

least 40% in the money until the last year of its duration. Cash Flow is the ratio of earnings 

before interest, tax, and, and depreciation (EBITD) to total assets. Tobin’s Q is the ratio of 

market value of assets to total assets. NDI is the ratio of net long term debt issues minus net 

long term debt redemption to total assets. NEI is the ratio of net equity issues minus net 

equity purchase to total assets. All regressions include year, industry fixed effects, which are 

defined according to 12 Fama-French industry groups, and clustered firm effects. All 

quantitative variables are winsorized at 1% on both tails. Missing values are deleted. 

Asterisks * show significance at 10% level; ** significance at 5% level; *** significance at 1% 

level. Absolute value of t-statistics are given in parentheses. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 FF3 with Fixed Effects 
FF3 with Standard Errors  

Clustered by Firm 

Cash Flow T-1 
0.1260*** 

(7.74) 

0.1260*** 

(4.38) 

Tobin's Q T-1 
-0.0016 

(1.08) 

-0.0016 

(0.63) 

NEIT 
0.0612*** 

(3.05) 

0.0612** 

(2.26) 

NDIT 
0.0605*** 

(3.73) 

0.0605*** 

(3.01) 

FF3T 
0.0048* 

(1.94) 

0.0048 

(1.37) 

FF3T*NEIT 
-0.0795* 

(1.89) 

-0.0795 

(1.43) 

Observations 1,265 1,265 

Number of firms 284 284 

Industry fixed effects yes yes 

Year fixed effects yes yes 

Firm cluster effects no yes 

Adjusted R2 0.4137 0.4137 
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Appendix 

Definitions of all variables used in the thesis 

This appendix defines the variables used in the analysis. Accounting data are from Compustat and 

CEOs’ compensation data from ExecuComp.  

 

Variable  Description 

Dependent Variable of Investment Model  

Investment Ratio of capital expenditure to total assets. 

Independent Variables of Investment Model  

Cash Flow 
Ratio of earnings before interest, tax, and, and 

depreciation (EBITD) to total assets. 

Tobin's Q Ratio of market value of assets to total assets. 

Net Long Term Debt Issues (NDI) 
Ratio of net long term debt issues minus net 

long term debt redemption to total assets. 

Net Equity Issues (NEI) 
Ratio of net equity issues minus net equity 

purchase to total assets. 

Financial Flexibility (FF) 

Dummy equal to one if a company has a 

negative deviation from its target larger than at 

least 10% for three consecutive years, and zero 

otherwise. 

Overconfidence (O.C) 
Dummy which means CEOs have hold options 

which are at least 67% in the money. 

Overconfidence (Longholder) 

Dummy which means CEOs have ever hold an 

option which is at least 40% in the money until 

the last year of its duration. 

Dependent Variable of Leverage Model  

Book Leverage Ratio of total debt to total assets. 

Independent Variables of Leverage Model  

Profitability 
Ratio earnings before interest, tax, and, and 

depreciation (EBITD) to total assets. 

Tangibility Ratio of fixed assets to total assets. 

IndustBookLevMedian 
Median industry book leverage by SIC code and 

by year. 

Expected Inflation 
3-month Treasury bill rate from website FRED 

ECONOMIC DATA. (https://fred.stlouisfed.org/). 

Size Natural logarithm of total assets. 

MktBk 
Ratio of book value of equity plus the market 

value of equity to book value of total assets. 

Cash 
Ratio of cash and cash equivalents to total 

assets. 

 

https://fred.stlouisfed.org/

