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ABSTRACT 

A current outgrowth of the nearly four decades of research in capital structure is 

the investigation of linkages between the firm's decisions and factors outside of strictly 

financial determinants. The three essays that comprise this dissertation offer 

contributions to this area of research. 

The first essay explores the connection between the product market and the firm's 

financial decisions. I hypothesize that market power acts as a buffer against strategic 

action on the part of a competitor and the existence of market power allows the firm to 

hold more debt in its capital structure. Using a binary choice model, I find that firms with 

market power have a higher propensity to issue public debt rather than public equity. In 

addition, no evidence is found suggesting agency costs have a significant impact on the 

security issue decision. 

The second essay is an extension of an analytical model of the fi-ee-cash-fiow 

hypothesis developed by Stulz (1990). Debt can increase the value of a firm by reducing 

the amount of cash the manager can misappropriate or invest in personal projects. The 

extension is developed under the assumption that the stockholders do not know with 

certainty the mean of the cash flow distribution. The extension drives two main results; 

one, the amount of debt in the capital structure of a firm is dependent upon the precision 

of the shareholders' a priori estimate of future cash flows; and, two, the maturity of the 

firm's debt is dependent upon the shareholders' estimate of the mean of future cash flow. 

The third essay empirically explores the relationship between the firm's maturity 

structure of debt and the firm's maturity structure of assets. New variables are 
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constructed to specifically test the maturity-matching hypothesis. The dependent variable 

is the change in average maturity of debt caused by a new issue. An independent variable 

measures the difference between the average maturity of debt and the average maturity of 

assets. I find statistically significant evidence supporting the maturity-matching 

hypothesis and inconsistent support for the agency hypothesis. 
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1. Introduction 

Since Miller and Modiglioni's (1958) seminal work, there has been an ongoing 

debate over the existence of an optimal capital structure and its relationship with firm 

characteristics. Agency costs, tax advantages of debt, signaling of quality of investment 

opportunities, and imperfections of the capital market have been cited and explored as 

characteristics related to the firm's capital structure. Some evidence has been found 

supporting each of the relationship, but no consensus exists. A current outgrowth of the 

nearly four decades of research in capital structure is the investigation of linkages 

between the firm's decisions and non-financial determinants. The three essays that 

comprise this dissertation offer contributions to this area of research. 

The first essay explores the connection between the product market and the firm's 

financial decisions. I hypothesize that market power acts as a buffer against strategic 

action on the part of a competitor; thus, the existence of market power allows the firm to 

hold more debt in its capital structure. I empirically test this hypothesis as well as other 

capital structure hypotheses using newly available financial issue data. 

The second essay is an extension of an analytical model of the free-cash-flow 

hypothesis developed by Stulz (1990). Debt can increase the value of a firm by reducing 

the amount of cash the manager can misappropriate or invest in personal projects. The 

extension is developed under the assumption that the stockholders do not know with 

certainty the mean of the cash flow distribution. The motivation for this assumption is 

that the characteristics of the firm's cash flow are specific to the product market in which 

the firm competes. 
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The third essay empirically explores the relationship between the firm's maturity 

structure of debt and the firm's maturity structure of assets. The motivation for this study 

is to discuss the relationships between the firm's financial decisions and the production 

process. The maturity-matching hypothesis connects the maturity of a firm's debt to the 

maturity of the firm's physical assets. Furthermore, if the production process determines 

the maturity of the firm's physical assets, the production process determines the maturity 

of the firm's debt. Other hypotheses explaining the maturity of new issues of debt are 

also included. 

In addition, the evidence presented in this dissertation raises questions about the 

ability of agency hypotheses to explain the choice between debt and equity financing. 

Principal-agent problems between the manager and the stockholders as well as between 

the stockholders and the bondholders have been heavily researched. Most of the 

hypotheses developed in this vein of research link the financial decisions of the firm to 

the growth opportunities of the firm. Empirically, firms with large investment 

opportunity sets are argued to have higher potential agency costs and thus should have 

lower amounts of debt in their capital structure. In the first essay little evidence is found 

to support agency hypotheses. In the second essay, the advantage of debt as a means of 

controlling agency problems is reduced when the mean of the cash flow distribution is 

not known with certainty. Finally, the third essay finds inconsistent evidence of a 

relationship between potential agency problems and the maturity of debt. 

The following section offers an overview of each essay. The connection between 

the market power of a firm and its security issue decision is explored empirically in 
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Section 2. The extension of Stulz's analytical model of free-cash-flow hypothesis under 

additional uncertainty is developed in Section 3. The issuance of corporate debt by a firm 

and the maturity structure of the firm's existing is explored in Section 4. Common 

threads of the three essays and conclusions are discussed in Section 5. 

1.1. Market Power and the Security Issue Decision 

The first essay explores the interconnection between the product market and the 

capital structure of a firm. I develop and empirically test a hypothesis that links the 

market power of a firm to the firm's decision to finance projects through equity or debt. 

Market power is a buffer against short-term volatility in earnings caused by aggressive or 

predatory behavior of a competitor. Leverage limits the strategic ability of a firm to 

counter a rival's price changes, but market power reduces the immediate effect of a 

competitor's price change. Thus, market power allows firms to carry more debt in their 

capital structure. Empirically, firms with more market power should be observed to have 

a higher propensity to issue debt rather than equity. 

There are numerous theories explaining the security issue choice, including recent 

work connecting the product market with the optimal capital structure choice. Brander 

and Lewis (1986) develop an oligopolistic competition model under the assumption that 

the manager has limited liability. The internal agency problem arising from limited 

liability affects the competitiveness of the market as a whole. Maksimovic (1986) 

constructs a collusion model where the total debt level of the firm undermines the 

collusion. Titman (1984) argues that the financial strength of the firm affects the demand 

for the firm's products, especially, if the product is durable. However, none of these 
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papers discusses the effects of market power on a firm's security issue choice. 

Empirically, there are two studies focusing on the actual securities issue choice (MacKie-

Mason, 1990; Jung, Kim and Stulz, 1996). Neither paper tests the linkages with the 

product market or with market power. 

A new data set of corporate financial instrument issues is constructed from the 

Securities Data Company. All public debt and public equity issues during the period from 

1981 to 1992 are matched with financial data from Compustat. In addition, the 

Herfindahl index as reported by the Federal Trade Commission is included as a proxy for 

market power following early industrial organization research. Using a binary choice 

model, I find that firms with market power have a higher propensity to issue public debt 

rather than public equity. 

In addition, I find conflicting evidence about the impact of agency costs from 

conflicts between the stockholders and bondholders. Using a more precise measure of 

potential firm growth, I find no evidence consistent with the agency hypothesis. 

However, the conventional proxy for the investment opportunity, market-to-book, is 

found to be statistically significant and supporting the agency hypothesis. Yet it is hard 

to tell if this second effect supports the agency hypothesis or the market power hypothesis 

because market-to-book has also been historically u.sed as a measure of market power. 

1.2. The Discipline of Debt? 

The focus of the second essay is the fi-ee-cash-flow hypothesis. Debt can reduce 

the amount of free cash flow in the manager's hands; with less free cash flow, the 

manager has less opportunity to pursue value-decreasing investments (Jensen, 1986; 
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Stuiz, (1990). Free cash flow is defined as the cash flow net of all positive present value 

projects. I extend Stulz's model to explore the implications of the free-cash-flow 

hypothesis in the context of long-term debt. 

In Stulz's analytical model, the manager is assumed to receive utility from all 

investments. Under this assumption, the manager will finance all value-enhancing 

projects then finance projects that reduce the value of the firm, e.g. personal projects. 

To mitigate this agency cost, the shareholders, facing a stochastic cash flow, choose the 

optimal debt level to balance the costs of over-investment and the cost of under

investment. This optimal debt payment limits the value-decreasing investments the 

manager can finance and, thus, increases the value of the firm. 

With long-term debt, the manager has an opportunity to observe cash flow 

realizations prior to the debt payment during the period when the manager decides how to 

cover the debt payment that is looming in the future. Thus, an asymmetrical information 

problem exists in the context of long-term debt. In order to capture this asymmetric 

information problem, I extend Stulz's model to include an opportunity for the manager to 

observe a cash flow result prior to his investment decision. 

This additional complexity of the model drives two main results; one, the amount 

of debt in the capital structure of a firm is dependent upon the precision of the 

shareholders' estimate of the mean of future cash flows; and, two, the maturity of the 

firm's debt is dependent upon the shareholders' estimate of the mean of future cash 

flows. The extension generalizes the free-cash-flow hypothesis to include long-term 

debt. Empirically, firms with more precise predictions of their future cash flow should be 
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observed to have more debt in their capital structure as well as observed to issue longer-

term debt. 

1.3. The Issuance of Corporate Debt and Maturity Structure. 

Conventional wisdom taught in our MBA classes is that maturity of debt should 

be matched with the life-span of the assets the debt finances. Recent contracting models 

conclude that the maturity of debt should be shorter than the life of the assets the debt 

finances (Hart and Moore, 1989; Fluck, 1996). In the third essay, 1 construct an 

empirical test of the maturity-matching hypothesis. In addition, I explore the agency 

hypothesis, the signaling hypothesis, and the tax hypothesis. 

With the notable exception of Kim, Mauer and Stohs (1995) and Stohs and Mauer 

(1996), the asset-matching hypothesis has been largely ignored by recent empirical 

research on the maturity structure of debt. In Kim, Mauer, and Stohs (1995) and Stohs 

and Mauer (1996), statistically significant evidence consistent with the maturity-matching 

hypothesis is found. 

In this essay, I construct the dependent variable to capture the change in maturity 

structure of a firm caused by a new issue of non-convertible debt. In addition, I construct 

an independent variable to measure the difference between the average maturity of the 

firm's debt and the average maturity of the firm's assets. 1 then test the asset-matching 

hypothesis directly. 

The maturity-matching hypothesis is consistent with observed behavior of firms. 1 

find statistically significant evidence that the maturity of a firm's new issue is dependent 

on the maturity of the firm's assets. This evidence supports both the conventional 
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wisdom taught to MBAs as weii as recent contracting models. Firms use new issues of 

debt to align the maturity of their assets with the maturity of their debt. A 1% increase in 

the difference between a firm's maturity of debt and its maturity of assets causes a 0.12% 

change in the dependent variable. 

Support for the agency hypothesis is inconsistent. Both the coefficients of 

market-to-book and EPS growth are statistically significant, but the coefficients have 

opposite signs. No support for the tax hypothesis is found, while limited support for the 

signaling hypothesis is found. Good firms issue shorter term debt, but low quality firms 

are not observed to be attempting to signal quality by also issuing shorter term debt as 

predicted by the pooling equilibrium models. 
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2. Market Power and the Security Issue Decision 

2.1. Introduction 

Why do firms issue equity rather than debt? Considering the deductibility of 

interest payments, we observe that U.S. firms have surprisingly low debt levels. The 

typical firm on Compustat has a ratio of long-term debt to market value of total capital of 

24% (See Parrino and Weisbach, 1997). There are numerous theories explaining the 

security issue choice, including recent work connecting the product market with the 

optimal capital structure choice (Brander and Lewis, 1986; Maksimovic, 1986; and, 

Titman, 1984; also see Harris and Raviv, 1991). However, none of these papers discuss 

the effects of market power on a firm's security issue choice. Empirically, there are only 

two studies focusing on the actual securities issue choice (MacKie-Mason, 1990; Jung, 

Kim, and Stulz, 1996). Neither paper tests linkages with the product market or with 

market power. 

In this paper, I conjecture that market power acts as a buffer against short-term 

revenue fluctuations caused by aggressive or predatory behavior by a competitor. Thus, 

firms with more market power should be observed to have a higher propensity to issue 

debt. In addition, I test how taxation, financial distress, and agency costs also influence 

the choice of debt or equity. The availability of a new data source also provides the 

opportunity to replicate the security issue choice question. This avenue of research is 

important to the field, since investment decisions and financial decisions are 

interdependent if a connection exists between the financial structure of a firm and the 

product market (Ravid, 1988). 
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There are two main results of this study. First, the results presented below are the 

first to document that market power has a substantial impact on the types of securities a 

firm issues. Second, because I have access to a more recent and complete sample of 

issues provided by the Securities Data Company (SDC), I improve upon the previously 

best available estimates of the magnitudes of the tax and agency explanations. 

I find that firms with market power have a higher propensity to issue public debt 

rather than public equity. In addition, no evidence is found suggesting that agency costs 

from conflicts between the stockholders and bondholders have a significant impact on the 

security issue choice. Using the new and more recent data set, I replicate both previous 

empirical models and the findings from the replications are not consistent with the earlier 

results. 

In the following section the market power hypothesis is developed, followed by a 

description of the empirical method, and sample in Section 2.3. The findings from the 

initial regressions are reported in Section 2.4, while the findings from the replication 

regressions are reported in Section 2.5. A general discussion and conclusion follows in 

Section 2.6. 

2.2. Security Issue Choice 

Strategic action by firms in the product market affects the optimal capital 

structure decision. In simple terms, the unavoidable and hard constraints of debt 

payments, especially in the case of public debt, affect the ability of a firm to compete. 

Thus, a firm's capital structure decisions and its competitors' capital structure decisions 

are affected by the structure of the product market in which these firms compete. 
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Consider predation, which is the strategic action of an incumbent in an 

oligopolistic market to drive an entrant (attempting to enter the incumbent's market) to an 

early exit (See Telser, 1966). If the entrant is debt ridden, predation is more creditable. 

The incumbent increases production, thus, driving down the price and the margins in the 

product market. If the entrant does not have the resources of the incumbent, the entrant 

can be forced to exit the market or enter bankruptcy. A debt-ridden entrant is more 

vulnerable to predation because the required debt payments reduces its flexibility to 

absorb short term-cash flow reductions. 

To extend the intuition behind this argument, consider a market where the firms 

compete using price-cutting for market share. If one firm reduces its price, its competitor 

must reduce its price as well to maintain its current market share. Alternatively, the latter 

firm could chose not to follow the price reduction and, therefore, lose market share, but 

perhaps still be maximizing revenue in the short-term. In this context, if a firm is debt 

ridden, it may not have the ability to follow the price reduction of a competitor. Thus, 

debt reduces a firm's ability to react to aggressive behavior on the part of a competitor. 

This includes the scenario where firms are competing for market share as well as the 

predation scenario. 

Recent research in corporate finance takes a different route and focuses on agency 

problems with the firm structure and their effect on the product market. For example, if 

an agency problem (i.e. limited liability) exists between the stockholder and bondholders 

of a firm competing in a Coumot oligopoly model, equilibrium output levels increase and 

the value of the firm decreases with respect to Coumot levels of output (Brander and 
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Lewis, 1986). There are two criticisms of this model: 1) This model does not predict the 

effect that an increase in market power would have on the debt level of a firm, and 2) the 

model assumes that the causation runs from the capital structure of the firms competing 

in the product market to the product market. Usually as economists, we assume that it is 

the characteristics of the product market and the production technology available that 

define the market structure observed. 

Maksimovic (1988) has shown that firms engaged in collusion have a leverage 

threshold. In this model the manager/owner will defect from the collusion if the present 

value of defecting is greater than the present value of continuing to collude. Debt reduces 

the attractiveness of collusion to the manager/owner since debt payments reduce the 

manager's payoff If debt is extended beyond the debt threshold, the manager prefers the 

single payoff of defecting to the present value of the collusive revenue less the debt 

payments. The application of this model is limited, since it depends on the existence of 

collusion and an agency problem between the manager/owner and the debt-holders. 

An important contribution from the corporate finance literature is work by Bolton 

and Scharfstein (1990). In their model, optimal debt contracts constructed under the 

presence of asymmetric information between lenders and managers increase the 

effectiveness of predation. Their model is consistent with the "stage capital commitment" 

argument, where investors put up funds for stages of the firm's business plan. If results 

or signals from the initial stages are poor, the investors do not finance further stages. 

Therefore, predation by the incumbent during an entrant's initial stages is more effective 

if the entrant is debt financed. Simply, the terms of the debt service in die optimal 
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contract are shown to reduce the ability of a firm to compete in price. This increases the 

creditability of the Telser argument. Not only does debt increase the effectiveness of 

predation, but the terms of the optimal debt contract compound this increase in 

effectiveness. Although this attribute of an optimal debt contract has not been formally 

extended to a scenario where firms are competing for market share, the effectiveness of 

predatory behavior should be increased with this "perform-or-perish" characteristic of the 

optimal debt contract. 

Perhaps a summary of the argument would be beneficial at this point. There are 

two scenarios being considered; predation and competition for market share. The 

existence of debt reduces the ability of either the entrant under predation or the 

competitor competing for market share to react to price changes. In both cases, the 

presence of debt makes the firm more susceptible to predatory behavior by a competitor. 

Furthermore, the "perform-or-perish" attribute of the optimal debt contract makes a firm 

even more susceptible to predation by the competitor. 

Market power offsets this effect of debt. Inasmuch as market power acts as a 

buffer against short-term variation in revenue, the existence of this buffer would allow a 

firm to cany a larger portion of debt in its capital structure. Consider the addition of 

market power to the scenario where firms compete for market share and one of the firm 

lowers its price. Without market power the reaction of the second firm would be 

constrained by it debt and it could become a victim of the predatory firm. If this firm had 

market power, it could raise its price on its remaining customers in the short-run (exerting 

its market power) and meet its debt obligations. Thus, market power reduces the 
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effectiveness of predatory behavior on the part of a competitor. Empirically, we should 

observe market power to be positively related with the firms using more debt and less 

equity as the source of their financing. 

2.3. Empirical Design 

If we assume that the manager of a firm is maximizing firm value, the security 

issue choice that we observe reflects the best possible action under the current 

circumstances or, at least, reflects a weak revealed preference for the financial instrument 

chosen over its alternatives. Weak revealed preference for a security instrument type 

conditional on the firm entering the financial markets is sufficient for the econometric 

methods used in this paper. A limited dependent variable regression model is used to test 

predicted relationships between a firm's characteristics and the propensity of the firm to 

issue equity. 

The type of financial security a firm issues, or the security issue choice, depends 

on the firm's market power, its growth opportunities, earnings stability, the marginal tax 

rate, and the firm's size. The connections between each variable and die security issue 

choice are described below and the summary statistics for the variables are summarized 

on Table 2. 

Security Issue Choice = /(market power, investment opportunity set, stability, taxation). 

The dependent variable is coded as one if the observation is a public equity issue, 

and zero if the observation is a public debt issue. 
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2.3.1. Market Power 

Market power acts as a buffer against short-term variation in revenue. The effects 

of aggressive behavior on the part of a competitor are offset by market power. Therefore, 

the existence of market power allows a firm to carry a larger portion of debt in its capital 

structure. Empirically, we should observe market power to be negatively correlated with 

firms choosing equity. 

I use the Herfmdahl index as calculated and reported by the Federal Trade 

Commission to proxy for market power. Concentration has been shown by exhaustive 

empirical work to be correlated with profitability to some extent. See Weiss (1974) for 

summary of 46 early studies, Schmalensee (1989) for more recent summary. This 

correlation is only reasonable if concentration reduces competition (Stigler, 1964). 

Another possible measure of market power is Tobin's q. Tobin's q is the ratio of 

the market value of the firm to the replacement costs of its assets. If this ratio is greater 

than one, the firm is argued to have some monopoly power. Empirical studies have 

primarily used Tobin's q as dependent variable measuring market power. Empirically, 

there has been limited success connecting the structure of an industry and market power 

measured with Tobin's q (see Thomadakis (1977), Lindenberg and Ross (1981), and 

Salinger (1984)). The fact is that we do not know what Tobin's q is measuring. 

Furthermore, a derivative of Tobin's q is used to measure growth opportunities of a firm 

in the finance literature (this discussion is pursued below). 
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Regrettably after throwing out Tobin's <7 as a possibility, the Herfindahl index is 

the best available measure of market power at this time. This is acceptable, since this is 

the first cross-sectional study of the affect of market power on financial decisions. 

2.3.2. Investment Opportunity Set 

Theoretically, there is a causal relationship between the size of the investment 

opportunity set and the magnitude of agency costs. Managers have more opportunities to 

expropriate funds and perquisites from their firm when the firm has more growth 

opportunities. In addition, sub-optimal investment increases with growth opportunities. 

Thus, firms with high agency costs are more likely to be financed through equity rather 

than debt. 

Previous empirical evidence supports the relationship between growth 

opportunities and debt. In these studies, growth is measured using either a ratio of 

market value of the firm to book value of the firm (MTB) or research and development 

(R&D) spending. A summary of the empirical results on the impact of investment 

opportunity proxies on debt-equity choices appears in Table 2.1 

Although these proxies usually have a statistically significant impact on the debt 

or equity choice (measured in levels, change, or actual issues) it is unclear what the 

proxies are measuring. In the case of R&D spending, this could be measuring an industry 

effect. Since R&D spending is a class of expenditures defined for accounting and tax 

reasons, certain industries are naturally more likely to report R&D spending. 
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The use of market-to-book as a measure of the investmem opportunity is more 

problematic. Jung et ai (1995), Givoiy et al (1992), and Smith and Watts (1992) find 

that measures of market-to-book have a statistically significant correlation with the 

capital structure decision of the firm. As discussed above, the industrial organization 

literature uses market-to-book (or Tobin's q) as a measure of market power. This leads to 

a problematic interpretation of the capital structure results. To the extent that the market 

correctly incorporates all information in the price of equity and accountants are only 

human (and perhaps a bit conservative) in their efforts; it is not surprising that a ratio of 

the market value of the firm and its book value capture much more than can be simply 

attributed to a single firm or industry characteristic. 

I include a different measure of growth opportunities. Institutional Brokers 

Estimate System (IBES) publishes an aggregated analysts' estimated five year growth 

variable. This is a superior proxy for measuring the growth opportunities of the firm, 

because the variable is specifically measures the expected fijture earning of the firm 

rather than measuring many relationships with the market-to-book ratio. Furthermore, if 

financial analysts are correct on average in estimating the fijture earnings of firms, this is 

a more precise measure. It is predicted that firms with higher expected growth issue 

equity. 

2.3.3. Stability 

The theoretical literature predicts that the use of equity is correlated with a more 

volatile cash flow. If cash flow is unstable, the probability of technical default on debt 
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increases. Thus, the optimal combination of debt and equity in a firm's capital structure is 

dependent on the stability of earnings. Firms with highly unstable earnings will choose 

to finance the firms through equity rather than debt to avoid bankruptcy costs. Thus, 

firms with more volatility in their cash flow issue equity with a higher probability than 

debt. 

The stability of earnings is measured with two methods: the predicted instability 

of earnings and the historic^ volatility of the market price of the firm's equity. Predicted 

instability of earnings per share is also reported by the SDC. This is the difference 

between the composite index of analysts' predictions of five-year earnings per share and 

the past twelve month earnings performance. The historical volatility in the variance of 

the market value of the firm's stock is calculated using the variance of the firm's stock 

prices between two hundred days prior and forty days prior to the issue. The probability 

of issuing equity is predicted to be positively correlated with volatility and the IBES 

instability variable. 

2.3.4. Taxation 

Taxes play an important role in the optimal capital structure theory and should be 

properly controlled for in any empirical study of capital structure. Debt is considered to 

be tax advantaged when compared to equity, since the interest is an expense and reduces 

profits. Twenty years ago. Miller (1977) argued that if the interest expense is the only 

significant attribute in capital structure, then we would see firms financed with all debt. 
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To the extent that the personal tax on interest income offset the tax advantage of 

corporate debt, this advantage of debt is reduced. 

Advances have been made since Miller's work with regard to the interaction of 

capital structure and taxes. There exists a trade-off between debt tax shields and non-debt 

tax shields (DeAngelo and Masulis, 1980). A firm only finances through the use of debt, 

if the firm has completely exhausted its non-debt tax shields, such as depreciation 

expense and investment tax credits. Furthermore, debt is only useful to the extent that 

debt expense can be used to offset profits, and, thus avoid tax expense (MacKie-

Mason, 1990). Significant results for both the substitution effect and the debt securability 

have been found, but still do not explain the cross-sectional differences of capital 

structure (for instance see Dhaliwal et al,1992). 

A dummy variable for the existence of a Tax Loss Carry Forward (TLCF) is 

included in the regression to control for usability of the tax advantages of debt. Firms 

can use tax credits from operating losses on taxable income three years prior and for 

fourteen years forward to offset their current tax liability. For example, if a firm sustains 

a loss this year, it could use the tax credits from the loss to ofTset taxable income in the 

past or the future. The existence of a TLCF indicates the firm would have little use for 

additional debt for the sole purpose of offsetting taxable income. 

In addition, the ratio of investment tax credit (ITC) to the earnings before interest 

and taxes (EBIT) is used to control for the existence and level of non-debt tax shields. A 

high value of this ratio signals that a firm has a large portion of non-debt tax shield to 

offset operation income and, therefore, it does not need additional tax shields that would 
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be created with the issuance of additional debt. The probability of issuing equity is 

predicted to be positively correlated with the ratio of ITC to EBIT. 

2.3.5. Sample 

The sample represents the intersection of several available databases. The initial 

sample was drawn from the New Issues Database of the Securities Corporation, Inc. This 

initial sample includes all new security issues by existing public firms for the years 

between 1981 and 1992. The sample included ten categories of new issues. These 

categories were aggregated into public debt, and public equity. The other categories are 

left for further research. Table I summaries the variables within the sample. 

The study focuses on market power as defined by the Herfmdahl index as 

reported in the Census of Manufactures. Hence, the sample was limited to firms whose 

primary Standard Industry Classification (SIC) was between 2000 and 3999, which 

represents the manufacturing industry. 

Institutional Brokers Estimate System aggregates analysts' estimated five-year 

growth variable and the estimated earnings instability. The IBES data reflects the 

predicted variables ninety days prior to the issue. Additional financial data is pulled from 

Compustat the year prior to the issue. 

2.4. Findings 

The main finding of this study is that market power is a significant factor in the 

decision to issue public debt or public equity. Firms in concentrated industries have a 

higher propensity to issue debt rather than equity. Neither the expected growth of a firm. 
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stability of earnings, nor taxes play a significant role in this decision. However, market-

to-book value, which in previous studies has been used to measure both growth 

opportunities and market power, has a statistically significant and negative effect on the 

issue of equity. This finding is inconsistent with previous findings. Regression results are 

reported in Table 3. 

Market power acts as a buffer against short-term variation in revenue. The 

existence of this buffer allows firms to carry a larger portion of debt in their capital 

structure under the constant threat of aggressive price competition by a competitor. Thus, 

the predicted sign on the log of the Herfindahl index is negative. The findings support 

this prediction. The probability of issuing public equity rather than public debt is 

statistically significant and negatively correlated with the log of the Herfindahl index. 

Consider an industry with twelve firms with equal market share. The log of the 

Herfindahl index would be 6.725. If two of the twelve firms merge, the log of the 

Herfindahl increases by 0.155. This change causes the probability that a firm would issue 

equity instead of debt to decrease by 5%. To further test the robustness of this result, 1 

utilized the FTC's four firm concentration index rather than the log of the Herfindahl 

index in regression (4). The probability of issuing equity is negatively correlated with the 

four firm concentration index. This correlation is statistically significant as well. The 

importance of this finding is that a relationship exists between the financial decisions of a 

firm and the marketplace in which the firm competes. 

I include a more precise measure of expected firm growth as a proxy for the 

investment opportunity set. The prediction of the existing literature is that the probability 
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of issuing equity is positively correlated wiih expected firm growth. The findings using 

IBES' predicted five-year EPS growth do not support this prediction. I fail to find a 

statistically significant relationship between a firm's predicted EPS growth and the 

probability it issues equity. 

Furthermore, market-to-book is found to be negatively correlated with the 

probability of issuing equity. This finding is statistically significant. This contradicts 

previous findings. Firms with higher market-to-book ratios are more likely to issue debt 

than equity. 

Bradley, Jarrel, and Kim (1984) develop a theoretical model linking the volatility 

of cash flows with the capital structure decision. Essentially, they predicted that the 

volatility of cash flow increases the probability of default; therefore, firms with volatile 

cash flows rely more on equity than debt. Results from the previous literature support 

this prediction. I measure stability as the ratio of predicted earnings per share and past 

performance rather than using the traditional measure of stock price volatility. My results 

are not consistent with findings in the existing empirical literature. The probability of 

issuing equity is not statistically correlated with EPS stability. 

In addition, I estimate the impact of stock price volatility as measured by the 

variance of the firm's equity price for the period between two-hundred forty and forty 

days prior to the issue. Volatility is not significantiy correlated with the probability of 

issuing equity. This is inconsistent with previous theoretical and empirical work. 

Debt is tax advantaged, since the interest payments are considered as an expense 

that are deductible from earnings. This leads to the hypothesis that taxes are negatively 
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correlated with the probability of issuing equity. In this study taxes are controlled for 

with a dummy variable for the existence of TLCF and by the ratio of ITC and EBIT. The 

latter variable measure the use of non-debt tax shields, while the prior measures the 

usability of further debt tax shields. These variables do not have statistically significant 

effects in the regressions. Previous empirical studies have found mixed evidence of the 

importance of taxes in the capital structure choice. The evidence provided here raises 

further questions about the importance of taxes in the capital structure decision. 

Firms manufacturing durable goods have a higher propensity to use equity as an 

external financial instrument, since consumers under-price durable goods manufactured 

by firms under financial distress (Titman, 1984). The dummy variable for durable goods 

is positively correlated with the probability of issuing equity. This relationship is 

statistically significant and this is consistent with previous empirical findings (Titman, 

1984; Titman and Wessels, 1988). 

2.5. Replication 

There are two previous empirical papers on the security issue choice (MacKie-

Mason (1990) and Jung, Kim and Stulz (1996)). The findings presented above are not 

consistent with either paper. Both papers found evidence distinguishing equity and debt 

issues, while my research shows very little distinction between firms that issue equity and 

debt. Furthermore, the results for many variables are inconsistent with the previous 

findings. 

There are several reasons that could explain the divergence of the findings. First, 

the empirical models are differently specified. Second, both previous papers focus on a 
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different time period than my study. Third, the quality of the data differs between the 

studies. The interaction of the operationalized variables and the possibility of omitted 

variables could lead to different results. This possibility is tested within this section. In 

order to compare my results to these models, I replicated the previous studies using the 

sample of manufacturing firms constructed for this paper. In addition, regression results 

for a sample of firms from all industries excluding the financial sector (SICs between 

6000-6999) are reported. The results from the replications also contrast with results 

reported by earlier researchers. The findings from the additional replication studies are 

presented in Table 4 and Table 5. 

The results of the JKS replication regression are consistent with the findings that 

are reported in the previous section, but contradict the findings in the earlier studies. In 

fact, in the sample of manufacturing firms, only the prior 11-month return variable is 

statistically significant and also the same sign as in the JKS study. In the second 

regression, the log of the Herfindahl index is included. Consistent with my findings 

earlier in the chapter, the coefficient of the log of the Herfindahl is statistically significant 

and negatively correlated with the probability of issuing equity. However this relation is 

not statistically significant (p-value = 0.13). 

If the log of the Herfindahl index is included in the regression, the coefficient of 

the market-to-book ratio is statistically significant, but has the opposite sign as the JKS 

study. In this study, firms with high MTB ratios have a higher propensity to issue debt 

rather thzin equity as opposed to the findings of JKS where firms with higher MTB ratios 

prefer equity. The coefficient of the MTB ratio is not statistically significant without the 
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inclusion of the log of the Herfindahl index in the replicating regressions. This result is 

consistent with the argument that market power is an important omitted variable. Within 

the full industry sample the MTB ratio is statistically significant and consistent with the 

results from the manufacturing industry sample and inconsistent with the findings of 

Jung, Kim and Stulz. 

The results of the replication of the MacKie-Mason study are also inconsistent 

with their original study, but consistent with the findings reported in the previous section. 

The only statistically significant variable in the replication is the dilution variable, which 

is the ratio of the amount of the issue to the market value of the firm. This finding is 

consistent with the MacKie-Mason study. The log of Herfindahl index is included in the 

second regression. The corresponding parameter is statistically significant and negative. 

This is consistent with my hypothesis in this study. 

The replication of the two previous studies does not support the conjecture that 

the model specification led to inconsistent findings. In fact, the market power variable is 

statistically significant in one of the replications and the results of the regressions across 

the two replications and the manufacturing sample and the all industry sample are robust. 

The MacKie-Mason's sample period is 1977-1986 and the IKS sample period is 

1977-1984, while the sample presented within is 1981-1992. The macro-economy during 

these two time periods may have been substantially different. Unfortunately, there are no 

studies specifically connecting the issuance of financial instruments to macroeconomic 

conditions. 



Three pieces of evidence that distinguish the previous studies' sample periods to 

this study's sample period are: the producer's price index (PPI), the returns on the 

Standard and Poor 500 (S&P 500), and the term structure. The data presented in this 

section is from the St. Louis Federal Reserve Bank website (http://www.stls.frb.org/fred). 

These variables effect the actual marginal cost of issuing equity and debt. The total 

change in the PPI during the sample periods of JKS and MacKie-Mason is 50% and 

49.5%, respectfully while 28.7% during the sample period of this study. It is unclear 

what the effect that high inflation has on the cost of long-term public debt and public 

equity, but the significant difference in inflation during these sample periods does support 

the contention that the difference in findings could be explained by macro-economic 

factors. 

The average annual increase in the S&P 500 during the MacKie-Mason and JKS 

sample periods is 11.9% and 9.4%, respectfully while the average armual increase during 

this sample period was 15.1%. If the potential increase in the secondary market for 

equity issues lowers the cost of issuing equity, good fim should be observed to issue 

equity during a bull market. This would explain the inconsistency in the findings of the 

JKS replication. During the sample period, good firms would have a higher propensity to 

issue equity when compared to the JKS sample period, which is consistent with the 

findings of the replication. 

Both the MacKie-Mason and JKS studies focus on a sample period where the 

term structure is downward sloping for a third or half of the sample period, respectfully. 

Between October, 1978 and July, 1982, the difference between the return on thirty-year 

http://www.stls.frb.org/fred
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government bonds and the one-month commercial paper prime rate is negative in all. but 

seven, months. The effects of a downward sloping term structure on the costs of external 

finance are not clear, but need to be controlled. 

Finally, the data sets could be of different quality. Both the Mackie-Mason 

sample and the JKS sample were constructed from the Security Exchange Commission's 

Registered Offerings Tape, while my sample is constructed from the Security Data 

Company's New Issues Database. The SDC data is a more recent and complete sample 

of all offerings of external finance instruments. Using this data, I am able to improve 

upon the previously best available estimates of the coefficients of the explanatory 

variables because: (1) any sampling bias created by missing observations is mitigated by 

the more complete data set; (2) any sampling bias attributable to extraneous factors is 

reduced by extending the sample period; and, (3) the SDC data is more accurate than 

previously collected data. In addition, I utilize several new variables including EPS 

growth and the EPS instability published by IBES. These variables are more precise than 

previous proxies, because they specifically measure the firm characteristic in question. 

The balance of the data is from Compustat for all three studies. 

Any future study of external finance decisions should include a longer sample 

period, which encompassed the three sample periods, and controls for the changes in the 

macro-economy. The costs of issuing debt and equity cannot be constant in a dynamic 

macro-economy. It may be the case that the corporate finance literature has evolved 

beyond simple partial equilibrium empirical models and the necessary step is into a more 

general equilibrium context. 
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2.6. Conclusions 

The findings of this study are striking. Firms with more market power tend to 

issue public debt relative to public equity. This is consistent with the hypothesis that 

market power is a buffer against short-term volatility in earnings caused by aggressive or 

predatory behavior of a competitor. Leverage limits the strategic ability of a firm to 

counter a rival's price changes, but market power reduces the immediate effect of the 

competitor's price change. Thus, market power allows firms to carry more debt in their 

capital structure. 

Another striking result is the lack of support for agency hypotheses. This paper 

offers a more precise measurement of expected growth than previously used to test 

agency hypotheses. The findings contrast with previous findings in several ways. There 

is no statistically significant relationship between the security issue choice and the more 

precise measure of expected growth. Further, the historical variable used to measure 

growth, market-to-book, is found to have a statistically significant and negative 

relationship with the probability of issuing equity. This finding is inconsistent with the 

agency hypothesis, but is consistent with the alternative explanation that market-to-book 

is measuring the market power of a firm. The results reported here cast substantial doubt 

on the ability of agency models to explain the cross-sectional heterogeneity of capital 

structure among firms. 

The empirical models of MacKie-Mason and Jung, Kim and Stulz were replicated 

using the more recent data set. The findings in the replication differed from the 

previously published findings. Both previous studies found a high degree of 
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differentiability between firms entering the public debt market and firms utilizing the 

public equity market. In the replications presented above no sharp contrast is observed. 

Unfortunately, the overlap between time periods of the two previous studies and the 

current data set is quite small and the macro-economic conditions during the time periods 

are quite distinct. Further research on the security issue choice should span both time 

periods and develop a general equilibrium model to resolve this seemingly puzzling 

result. 

This is the first paper to directly link market power to capital structure without the 

use of an internal agency problem. It is also the first paper to empirically test this 

relationship. The findings strongly suggest that there is a significant connection between 

a firm's financial choices and the product markets in which it competes and that 

continued research in this direction is fruitful. As with early tax and agency studies the 

measurement of market power is suspect. The Herfindahl index is a measure of 

concentration, which has been theoretically and empirically associated with profitability. 

In as much as market power increases with concentration, the findings presented here 

document the interaction of the product market characteristics with the financial 

decisions of the firm. 
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2.7. Tables for Chapter 2 

Table 2.1: Previous empirical findings 

Previous empirical findings relating capital structure to agency costs are summarized 
below. The abbreviated authors are as follows; JKS - Jung, Kim and Stuiz; DTW -
Dhaliwal, Trevant and Wang; GHOS - Givoly, Hayn, Ofer and Sarig; BJK - Bradley, 
Jarrell and Kim. 
Author(s) Dependent Variable 

Grah^ (1996) change in debt 

Pro.xy for Growth significant sign 
results 

JKS (1995) 

Smith and Watts 
(1992) 

DTW (1992) 

GHOS (1992) 

Prob(issuing equity) 

NTVE/MVF 

Interest e.\pense/operating 
income 

changes in debt 

Mackie-Mason Prob(issuing debt) 
(1990) 

change in R&D/sales Yes 
change in advertising/sales No 
free cash flow Yes 
change in P&EyTA Yes 

Market-to-book value Yes 

BVATMYF Yes 

R&D plus advertising Yes 
e.xpenditimis 

mkt. value of firm/book Yes 
value of firm 

P&E/TA Yes 
R&D Yes 
AD Yes 
Cash Deficit Yes 

Titman & Wessels" LT/MVE 
(1988) ST/MVE 

C/MVE 

Kam & Sorenson Debt levels 
(1986) 

BJK(1984) Debt/mkt. value of firm 

combination of growth in 
TA. CEA^A. RD/S 

10 yr. geometric mean 
growth of EBIT 

R&D plus advertising 
e-vpendituirs 

No 
No 
No 

Yes 

Yes 

Titman and Wessels use a factor analytic technique. LT - long term debt. ST - short term debt, CT -
convertible debt. MVE - market value of equity. CE - capital e.\penditures, S - sales. TA - total assets. RD -
research and development e.\penditurcs. 
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Table 2.2 - Issues Data for Manufacturing Firms 1981-1992 

The issue data is from the Securities Data Company's New Issues Database. The sample 
includes all domestic issues between 1981 and 1992 for firms in the manufacturing 
industries (SIC between 2000 and 3999). IPOs have been deleted from the sample. The 
Herfindahl index and concentration data is from the 1987 Census of Manufactures. The 
amount of the issue is from the SDC's New Issue Database. Earnings per share (EPS) 
growth and stability are from the Institutional Brokers Estimate System (EES) database. 
Both EPS growth and EPS stability are the analysts' expected five-year estimates 90 days 
prior to the issue. Volatility and prior 11 month returns are calculated from data from the 
CRSP tapes for a window of 240 and 40 days prior to the issue. The balance of the data is 
from the Compustat tapes for the year prior to the issue. Market-to-book is ratio of the 
market value of equity and total assets. Earnings variance is calculated for a 10 year 
period prior to the issue. Dilution is ratio of the amount of the issue and total assets. The 
Zprob variable used here is MacKie-Mason's variation of AJtman's (1968) measure of 
the cost of bankruptcy. 

Debt issues Equity issues p-value 
Mean Std Dev Mean Std Dev for t-test 

Log Herfindahl 6.372 0.7520 6.186 0.9241 0.0305 
4-Firm 46.20 21.30 39.02 17.71 0.0003 
Concentration 
Herfindahl 774.3 598.0 698.7 595.7 0.2160 
Durable 0.4950 0.5012 0.7157 0.4521 0.0001 
Consumer 0.2172 0.4134 0.2255 0.4190 0.8413 
Market-to-book 0.9916 1.071 0.7473 0.8389 0.0161 
EPS growth 11.09 26.25 9.900 25.27 0.6439 
R&D 0.0123 0.491 0.0112 0.0311 0.7825 
Advertising 0.0087 0.0223 0.0116 0.0323 0.2817 
Volatility 0.0114 0.0816 0.0073 0.0597 0.5663 
EPS stability 23.39 20.33 22.14 21.18 0.5473 
Variance A 90.27 143.5 92.67 188.7 0.8858 
Variance B 14.94 92.82 4.294 22.58 0.1179 
Taxes/TA 0.0306 0.0329 0.0260 0.0336 0.1713 
TLCF 0.0413 0.2963 0.0899 0.0621 0.4595 
TLCF dummy 0.1162 0.3212 0.1078 0.3109 0.7920 
ITC 0.0020 0.0038 0.0019 0.0038 0.8896 
ITC / EDIT 0.00012 0.000697 0.0000397 0.0009697 0.3213 
Cash Flow 0.0610 0.0700 0.0552 0.0581 0.3857 
Retained Earnings 880.2 1326 655.0 1592 0.1270 
EBIT 303.5 497.9 251.5 570.7 0.3235 
Dilution 1.500 4.465 0.3137 1.001 0.0006 
Previous year 
stock price change 1.721 11.60 -1.432 24.12 0.1226 
Table continued on next page. 
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Table 2.2b - Issues Data for Manufacturing Firms 1981-1992 - continued 

Debt issues Equity issues p-value 
Mean Std Dev Mean Std Dev for t-test 

Prior 11 mo. 0.0450 0.3314 0.1172 0.3454 0.0413 
return 
Dividend dummy 0.7828 0.4134 0.7892 0.4089 0.8763 
Amount of Issue 158.8 131.3 31,09 44.13 0.0001 
Current 0.3981 0.2275 0.3884 0,2397 0,7107 
Assets/TA 
Debt/TA 0.2348 0.1679 0.2377 0,1889 0,8692 
Debt/TA change 2.606 4.138 2.926 3.734 0,4620 
P&EA"A 0.3636 0.2127 0.3744 0,2355 0.6932 
Sales 2930 4241 2675 6653 0.6467 
Total Assets 4965 10400 5078 13290 0.9247 
ZPROB 2.255 1.445 2.053 1.277 0.1945 
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Table 2.3 - Regression Results 

Logit coefficients and p-values are reported for the manufacturing sample in regressions 
(1) through (4). Regression results for the full sample are reported in regression (5). The 
dependent variable takes on a value of one for equity issues and a value of zero for debt 
issues. 

Regression Variable 
Variable (I) (2) (3) (4) Mean 
Constant 1.629 1.4319 1.6201 0.3491 

(0.0759) (0.1393) (0.0974) (0.4448) 
Log of Herfmdahl -0.3341 

(0.0150) 
-0.2730 
(0.0596) 

-0.3027 
(0.0368) 

6.274 

4Firm Concentration -0.0197 
(0.0016) 

42.59 

EPS growth 0.000107 0.00305 -0.00022 0.00236 10.49 
(0.9811) (0.5391) (0.9628) (0.6259) 

Market-to-book -0.3471 
(0.0170) 

-0.2418 
(0.0727) 

1.502 

EPS instability -0.00412 -0.00179 -0.00632 -0.00026 22.75 
(0.4508) (0.7571) (0.2689) (0.9638) 

Volatility -0.1611 
(0.9204) 

-0.1789 
(0.9121) 

0.0093 

TLCF dummy 0.0301 0.1947 0.1553 0.3470 0.1119 
(0.9328) (0.6140) (0.6795) (0.3652) 

ITC/EBIT -97.49 63.32 -117.4 39,64 0.000081 
(0.5600) (0.6525) (0.5021) (0.7800) 

Consumer good 0.7323 0.7333 0.7931 0.7008 0.2214 
dummy 

(0.0179) (0.0231) (0.0141) (0.0278) 
Durable good dummy 1.333 1.1398 1.4759 1.129 0.6070 

(0.0001) (0.0001) (0.0001) (0.0001) 
Retained Earnings -0.00016 

(0.0668) 
765.6 

Year Dummies Included Included Included Included 
Log likelihood 0.0001 0.0002 0.0001 0.0002 
p-value 
% Concordant 72.5 72.0 72.8 72.1 
% Discordant 27.2 27.8 26.9 27.6 
Observations 382 342 353 354 
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Table 2.4 - Jung, Kim and Stulz Replication 

Logit coefficients and p-values are reported for the manufacturing sample in regressions 
(1) through (5). Regression results for the full sample are reported in regression (6). The 
dependent variable takes on a value of one for equity issues and a value of zero for debt 
issues. These regressions are intended to replicate Jung, Kim, and Stulz's (1996) recent 
security issue study. In addition, the log of the Herfmdahl index and dummy variables 
for consumer and durable goods are included in regression (5). 

Regression Jung, Kim and 
Variable (1) (2) (3) Stulz Findings 
Constant -0.1125 0.7661 -0.1367 -3.27 

(0.8614) (0.5743) (0.7465) (0.01) 
Log Herfindahl -0.2687 

(0.1317) 
Taxes/TA 0.2956 3.6213 -1.332 -11.99 

(0.9514) (0.4923) (0.7118) (0.01) 
Debt/TA 1.0618 1.3913 0.4077 0.81 

(0.3384) (0.2403) (0.5312) (0.96) 
MTB -0.1947 -0.4132 -0.2390 2.13 

(0.2828) (0.0647) (0.0414) (0.01) 
Cash Flow/TA -2.950 -2.1239 0.2178 0.11 

(0.2360) (0.4319) (0.8862) (0.96) 
Volatility -385.9 -459.8 -1.1826 5.4 

(0.3679) (0.3234) (0.9960) (0.08) 
Prior 11 mo. Ret. 0.7435 0.7748 -0.0985 2.33 

(0.0693) (0.0793) (0.7096) (0.01) 
Current Assets/TA 0.2060 0.5202 -0.2183 -2.65 

(0.7557) (0.4730) (0.6164) (0.18) 
6-month leading 12.42 

indicators (0.01) 
Consumer dummy 0.7225 

(0.0576) 
Durable dummy 1.1160 

(0.0007) 
Year dummies Included Included Included Not included 
Log likelihood 0.1432 0.0049 0.4740 

p-value 
% Concordant 67.8 72.6 58.6 
% Discordant 31.9 27.2 40.7 
Observations 257 244 590 568 
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Table 2.5 - MacKie-Mason Replication 

Logit coefficients and p-values are reported for the manufacturing sample in regressions 
(I) through (3). Regression results for the full sample are reported in regression (3). The 
dependent variable takes on a value of one for equity issues and a value of zero for debt 
issues. These regressions are intended to replicate MacKie-Mason's (1990) security issue 
study. In addition, the log of the Herfindahl index and dummy variables for consumer 
and durable goods are included in regression (2). The results from MacKie-Mason 
(1990) are reproduced in the table. Please note that the dependent variable in the 
MacKie-Mason regression takes a value of one for debt issues and a value of zero for 
equity issues. This is the opposite from the other results reported here. Also MacKie-
Mason provides the value of the t-statistic rather than the p-value. This is identified 
within the table with square brackets. 

Variable 

Regressions MacKie-
Mason 

Variable (1) (2) (3) Findings 
Dependent Variable equity= 1 equity= 1 equity=l debt=l 

(p-values) (p-values) (p-values) [t-values] 
Constant 1.094 4.3013 0,4649 -0,131 

(0.2457) (0.0361) (0.3759) [0,491] 
Log of Herfindahl -0.6019 

(0.0247) 
Tax Loss Carry Forward 3.503 4.500 -0.1227 -1,86 

(0.4226) (0.3633) (0.7099) [2,04] 
Investment Tax Credit 63,65 70.45 45.32 28,8 

(0.5870) (0.5568) (0.4521) [2.18] 
ITC*Zprob -72.84 -105.8 -21.83 -33.8 

(0.3374) (0.1876) (0,5444) [2.37] 
Variance of Earnings 0.00114 0.00268 0.00134 -9.88 

(0.7722) (0.5380) (0.3633) [5,61] 
Var * Zprob -0.00126 -0.00219 -0.00026 12.5 

(0.4576) (0.2937) (0.6394) [4.04] 
Variance of Earnings % -0.00388 0.000126 0,000468 -0.0661 

(0.6331) (0.9885) (0.9605) [3.37] 
Table continued on next page. 



43 

Table 2.5b - MacKie-Mason Replication - continued 

Regressions MacKie-
Mason 

Variable (1) (2) (3) Findings 
1/Zprob 0.00146 0.00143 0.0230 -0.406 

(0.8833) (0.9138) (0.4762) [1.63] 
P&E/TA 0.1048 -0.3173 -0.2307 0,461 

(0.9035) (0.7434) (0.6703) [2.33] 
R&D 3.7003 4.6004 -1.3749 -4.41 

(0.6537) (0.6112) (0.4400) [2.76] 
Advertising -6.5692 -2.9556 -7.513 3.67 

(0.3590) (0.7058) 0.0329 [3,51] 
Cash flow deficit -0.9342 -0.5814 0.3175 -1.55 

(0.6395) (0.7106) (0.4259) [2.83] 
Dilution -1.8249 -1.9722 -0.7886 0.525 

(0.0012) (0.0008) (0.0001) [10.5] 
Prior year change in -0.0162 -0.0200 -0.0126 -0,597 

stock price (0.2344) (0.2293) (0.0963) [7,14] 
Dividend dummy -0.7670 -0.6653 -0.1522 0.413 

(0.1799) (0.2830) (0.6232) [3.07] 
Net Assets -0.00011 -0.0001 -0.00009 -0.0264 

(0.1817) (0.2143) (0.0346) [4.08] 
Debt/TA 1.696 2.1925 0.6512 -0.490 

(0.2594) (0.1823) (0.3814) [1,38] 
Change in Debt/TA -0.0615 -0.0823 -0.0350 -0,463 

(0.3926) (0.2817) (0.3805) n . i o ]  
Log likelihood p- 0.0030 0.0004 0,0004 
value 
% Concordant 76.3 81.2 69.6 
% Discordant 23.6 18.6 30.0 
Observations 194 187 480 1747 
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3. The Discipline of Debt? 

3.1. Introduction 

Since Miller and Modiglioni's (1958) seminal work, there has been an ongoing 

debate over the existence of an optimal capital structure and its relationship with firm 

characteristics. Many of these hypotheses claim that debt is advantaged over equity.' 

Because debt can reduce the amount of free cash flow in the manager's hands; with less 

free cash flow, the manager has less opportunity to pursue value-decreasing investments 

(Jensen, 1986; Stulz, 1990).^ 

In Stulz's analytical model, the manager is assumed to receive utility from all 

investments. Under this assumption, the manager invests in all value-enhancing projects 

then invests in value-reducing projects, e.g. personal projects. To mitigate this agency 

cost, the shareholders, facing stochastic cash flows, choose die optimal debt level to 

balance the costs of over-investment and the cost of under-investment. Since debt 

requires repayment from the cash flow, the optimal choice of debt limits the value-

decreasing projects that can be pursued by the manager and, thus, increases the value of 

the firm. 

At face value, this analytical finding does not explain the fact that firms are 

observed to have very little debt in their capital structure and, in fact, currendy have 

record amounts of cash reserves.^ For example at the beginning of 1997, General 

Motors, Ford, and Du Pont had $17 Billion, $14.4 Billion, and $1.3 Billion in cash 

reserves, respectfully (Business Week, 2/10/97). The free-cash-flow hypothesis fails to 

explain this evidence for either of two reasons. One, agency costs associated with the 
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existence of free cash flow are not sufficiently large enough to cover the additional costs 

of taking on debt. Two, managerial discretion is ineffectively controlled by reducing the 

amount of free cash flow with debt payments. My research argues for the latter and 

extends the free cash flow model to include situations where the shareholders do not 

know the true mean of the cash flow distribution. 

In the model developed below, the optimal debt level of a firm is chosen by the 

shareholders conditional on an estimate of the mean of the cash flow distribution. After 

observing a realization of the cash flow, the manager updates his beliefs about the 

distribution of the cash flow. Since the mean of the cash flow is not known with 

certainty, the manager receives additional information from this observation and can use 

this information to his advantage. The shareholders cannot act on the new information, 

whether or not they observe the cash flow. In periods of high cash flow, the manager 

updates his beliefs and invests beyond the level previously shown in the literature. 

Similarly, the manager invests less than previously shown if low cash flow is 

experienced. 

The development of the model captures some of the complexities of long-term 

debt. With long-term debt, the manager has an opportunity to observe business 

conditions in real-time and act upon this stream of information. Debt and equity holders 

may also observe this stream of information, but they are not in the position to act upon 

it. This is a much more dynamic process than Stulz's model captures. By extending the 

simple model to include the ability of the manager to observe and act upon additional 
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information prior to the debt payment some distinctions can be made about the 

appropriate type of debt in the face of different cash flow characteristics. 

The additional complexity of the information structure drives two main results: 

one, the amount of debt in the capital structure of a firm is dependent upon the precision 

of the shareholders' estimate of the mean of the cash flow distribution; and, two, the 

maturity of debt is dependent upon the precision of the shareholders' estimate of the 

mean of the cash flow distribution. 

The precision of the prior determines the weight that the manager puts on the new 

information. The manager, using a Bayesian updating rule, observes a cash flow 

realization and updates his beliefs about the mean of the cash flow distribution. If the 

precision of the estimate is low, the manager will believe that the observation of the cash 

flow variable contains much more information than if the precision was high. Thus. 

when the manager updates, the posterior will lie closer to the observation rather than the 

original estimate. Since the manager determines his investment level based on the 

posterior, the level of managerial discretion increases. 

One way to mitigate the additional cost created by the uncertainty about the value 

of the mean is to reduce the maturity of the debt. By forcing the manager to repay the 

current debt and issue new debt before an investment decision, this problem is alleviated. 

This conclusion is consistent with the argument that shortening the maturity of debt 

reduces potential agency costs (Myers, 1977). 

In combination, these findings extend the usefulness of the free cash flow 

hypothesis. The success of limiting a manager's actions through restricting the amount of 
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available free cash flow is dependent on characteristics of the cash flow distribution. 

Thus, the use of debt to limit managerial discretion is more successful when the 

distribution of the cash flow is known with more certainty. 

The model is developed in Section 3.2. The shareholders optimal debt choice and 

comparative statics on the optimal debt level are reported in Section 3.3. The effects of 

the uncertainty of the mean of the cash flow is reported in Section 3.4. A discussion of 

the implications of the prior belief is reported in Section 3 .5 and a general discussion of 

the model and its implications follow in Section 3.6. 

3 .2. The Model 

The model developed here is a generalization of die model presented by Stulz 

(1990). In Stulz's model, the shareholders maximize the value of the firm by choosing 

the optimal debt level facing a glutinous manager. Cash flow is assumed to be distributed 

randomly and the available investment opportunities are assumed to fall into two ranges; 

value-increasing (good) investments and value-decreasing (bad) investments. The 

shareholders choose a debt payment. Then the manager observes a cash flow realization 

and invests all cash flow net of the debt payment. The manager is assumed to receive 

utility from all investments. Under this assumption, the manager invests in all value-

enhancing projects then, if free cash flow exists, invests in value-reducing projects, e.g. 

personal projects. A priori, the shareholders can use debt to reduce the cash flow that the 

manager can misappropriate, but only by increasing the probability that the manager will 

be unable to pursue some good projects. 
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The model is driven by the expected value of the cash flow. Shareholders know 

the mean and variance of the cash flow distribution, the quality of the good and bad 

investments, and what actions the manager will take. The shareholders choose the 

optimal level of debt to balance the cost of over-investment with the cost of under

investments facing stochastic cash flow. I extend this model by assuming that the 

expected value of the cash flow is not known with certainty. This is a simple extension of 

this model as well as a realistic one. 

In order to incorporate the manager's ability to update his beliefs about the cash 

flow and act upon it the model is extended to four periods. In the first period, the 

shareholders choose a debt level. In the second period, a realization of cash flow is 

observed, the manager updates his beliefs about the cash flow distribution, and invests all 

the cash flow net of the cash held for the debt payment. In the third period, a second 

realization of cash flow is observed, and the debt payment is made. Finally, in the fourth 

period, the returns from the investments are realized. 

The shareholders maximize firm value by choosing a debt level in period one. The 

shareholders know the distribution of the cash flow and the variance, but know only an 

estimate of the true mean, m. This estimate is normally distributed with mean, ji, and 

precision, Cash flow, x„ is assumed to be distributed normally with mean, 0, and 

variance, a^. The mean of the estimated cash flow is not restricted to be equal to the 

mean of the cash flow. 

In the second period, the manager observes the cash flow realization and updates 

his belief about the mean of the cash flow distribution. I use a simple Bayesian updating 
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approach introduced (in a different context) by Holmstrom (1982). Because the manager 

shares the prior beliefs about the cash flows with the shareholders, the manager's prior is 

normally distributed with mean, m, and precision, T. Since a posterior constructed from 

a normal prior and a normal stochastic variable is also normal, a simple updating rule 

exists for the posterior belief of the mean of the cash flow: 

m'= x ^—-{x-m).  ( 1 )  
o" + r" 

The posterior, m\ is the manager's updated belief about the expected value of the 

cash flow af^er observing a realization of the cash flow variable. Obviously, if the 

observed cash flow is greater (less) than the estimated mean, /w, the mean of the posterior, 

m \ increases (decreases). The manager bases his investment decisions on this updated 

belief of cash flow. 

Following Stulz (1990), the manager has infinite investment opportunities to 

pursue. Let the first /* investments be value-increasing (good) projects and any 

investment beyond /* be a value-decreasing (bad) projects. Furthermore, 1 assign rates of 

return to the good and bad investments to be rc, and rs, respectfully. The rate of return of 

the good investments, rc„ is greater than zero, while the rate of return from bad 

investments, tb, is less than zero. 

The debt payment is made in the third period and the returns from the investment 

are realized in the fourth period, so the manager must hold some cash in the second 

period to repay the debt and avoid possible default. Within this literature, the manager is 

modeled to either expend all cash flow to fund all available investment projects 
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regardless of expected return (Jensen, 1986; Hart and Moore, 1995; Stulz, 1990), or 

abscond with all cash flow outright (Hart and Moore, 1989; Fluck, 1996). In this model, 

the manager is less opportunistic. Here the manager is assumed to face some costs of 

bankruptcy and, therefore, holds cash for the future debt payment. 

I model the manager's actions as a simple rule. The amount of cash the manager 

will hold is assumed to be a function of the updated belief about the mean cash flow or, 

analytically, D-dm-Y, where D is the amount of debt due in the next period, m 'is the 

manager's updated belief on the mean of the cash flow, S and y are the cash holding rule 

parameters that capture the relevant characteristics of the manager and any bankruptcy 

costs borne by the manager. The cash holding rule parameters are discussed below. 

Bound by this constraint, the manager will invest in as many projects as possible. The 

manager's cash holding rule is common knowledge in the model. 

To incorporate the possibility of reputational and bankruptcy costs borne by the 

manager two parameters are included in the cash holding rule. First, a parameter, 5. 

measuring the manager's risk aversion and any bankruptcy costs borne by the manager is 

included. Second, a measure of the effects of the precision of the prior estimate of the 

mean of the cash flow distribution, y, is also included. If 5=1 (and y=0). the manager 

holds the amount of the debt payment minus the expected value of the next period's cash 

flow. As the reputational costs of bankruptcy increase and/or the manager's aversion to 

risk increases, 5 decreases. With an decrease in 5, the manager holds more cash for the 

repayment of the debt. 
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A mezisure of the effects of the precision of the prior on the manager's cash 

holding rule in included as y in the model, yis an increasing function of In this 

construction, y captures the reputational costs of bankruptcy on the manager and the 

manager's risk aversion, but captures the relationship of these costs to the precision of the 

prior. If Y=0, there are no additional costs borne by the manager with respect to the 

precision of the prior. As y increases, the cash holding rule captures the manager's desire 

to shield himself from an imprecise prior. This development of the cash holding aile is 

consistent with recent empirical studies on corporate cash holdings. Opler et al (1997) 

concluded that a significant amount of cash holding within the corporate structure is 

attributable to manager's risk aversion. 

As shown in Appendix 3.1, the shareholder problem simplifies to the following: 

V{D I m)  = ) + E{x.)  + f  .  /*  Ragi^x 

-J  {D-dm -  v +1 -x , )rr ,gix , )dx,  (2) 

-  r  AD-Sm'-y  + I '  -X,)r ,g{x,  )dx,  
JD-Om-y+I 

y(D\m) is the value of the firm, given the choice of debt level, D, and the prior 

estimate of the mean of the cash flow distribution, m. The posterior of the estimated mean 

of the cash flow distribution, m \ is as defined in (1). Without managerial discretion the 

value of the firm would be the expected value of the realizations of cash flow and the 

return from the optimal level of investment assuming the cash flow is large enough to 

finance the optimal investment level. The first three expressions in the above value 
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function represent the value of the firm without sub-optimal investment. The last two 

expressions are the costs of managerial discretion. 

The second to last expression is the expected cost associated with under

investment. If the first realization of cash flow is less than the cash holding rule plus the 

optimal level of debt, some of the positive NPV investments are forgone. The value of 

the firm is reduced by the return lost by not pursuing the optimal level of investment. 

The last expression is the expected cost associated with over-investment. If the 

first realization of cash flow is greater than the sum of the optimal investment level and 

the cash holding rule, the residual cash flow is invested in value-decreasing investments. 

The value of the firm is reduced by the losses generated by these bad projects. 

In addition, I assume that the manager cannot raise additional financing in the 

second period. If the cash in the second period is less than the cash holding rule, the 

manager is assumed to liquidate the firm at a value of E(.r:). The assumption of the 

liquidation value of the firm is made for notational ease and does not change the results 

of the model. Investments are assumed to be specific to the assets in place and the 

current manager. The interest rate is assumed to be zero for analytical ease. 

3 .3. Optimal Debt Level 

Stulz (1990) shows that a solution to the simple stakeholder optimization problem 

exists and analyzes the relevant comparative statics at the optimal debt level. He finds 

that the optimal debt level is decreasing with respect to the return of the good projects, 

increasing with respect to the return of the bad projects, and decreasing with respect to 
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variance of the cash flow."* These results are replicated for the extension of the model 

and are consistent with Stulz's earlier work. 

The shareholders choose the optimal level of debt to constrain the manager from 

financing value-decreasing projects at the potential cost of the manager investing less 

than the optimal level of investment. The shareholders know the optimal level of 

investment, /*, the manager's cash holding rule parameters, 5 and y, the estimated mean 

of the cash flow distribution, m, the precision of the estimate, T, and the true variance of 

the cash flow distribution, The shareholder's problem simplifies to expression (2). 

The derivation of expression (2) is presented in Appendix 3 .1. 

Proposition I. If the value of the firm increases by issuing a positive amount of debt in 

the neighborhood ofD=8m- y then a single finite optimal debt level exists. 

Proof: see Appendix 3.1. 

The existence and sign of the first and second derivative of the value fianction 

guarantee the existence of an optimum. The second derivative is negative for all non-

negative values of D under the restriction that Sm<D. This restriction prevents the 

manager from holding more cash in the first period than the firm owes in the third period. 

The manager would not do otherwise, since his incentives are tied to investing all 

possible cash flows. 

The shareholders choose the optimal debt level to balance the costs associated 

with under-investment and over-investment given the estimated mean of the cash flow. 

Not surprisingly, the solution equates these marginal costs; 
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r . Rcgix, )dx, + -Sm-Y)<-r Rgg{x, )dx,, 

The right hand side of the above equation is the marginal cost of over-investment 

and the left hand side is the marginal cost of under-investment. The debt level that 

satisfies this condition is the optimal debt level given the estimated mean of the cash flow 

distribution. 

Proposition 2. The optimal level, D', (i) is decreasing in the return from the good 

investment, ra, and increasing in the return from bad investment, rB (Remember rr, 0 

and rB '0): (ii) is decreasing in the optimal level of investment, /'; (Hi) is increasing in 

the estimated mean of cash flow, m; (ivj is increasing in the cash holding parameter of 

the manager, S: and, (v) is increasing in the cash holding precision parameter of the 

manager, y. 

Proof see Appendix 3.3. 

The results are intuitively straightforward and (i) and (ii) are consistent with 

Stulz's results. If the rate of return on the good investment increases, the marginal cost of 

under-investment increases. In other words, the shareholders are more concerned with 

possible under-investment than before and the level of debt should be decreased to 

compensate for the increase in the rate of the return on the good investment. Similarly, if 

the rate of return on the bad investment increases, the marginal cost of over-investment 

decreases. The stakeholders are less concerned about over-investment and optimal level 

of debt decreases. 
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If the firm's optimal level of investment increases, the cost associated with under

investment increases and the cost associated with over-investment decreases. The 

optimal debt level decreases. In this manner, the manager has more cash flow to pursue 

the additional value-increasing investments. 

Parts (iii), (iv) and (v) of the proposition analyze the effects of the manager's cash 

holding rule. These are new findings of this model. The manager holds a scalar multiple 

of the estimated mean of the cash flow to repay the long-term debt in the third period. 

An increase in this scalar, increases the amount of cash the manager will hold for this 

repayment and decreases the amount available to finance investment. This increases the 

marginal cost of under-investment and decreases the marginal cost of over-investment. 

Thus, the optimal debt level decreases with the increase in the manager's cash holding 

parameter. For example, a more risk averse manager could be characterized to have a 

larger cash holding parameter, 5. The stakeholders know the manager is more risk averse 

and can reduce the optimal level of debt accordingly. 

The cash holding precision parameter, y, captures the effects of the uncertainty 

surrounding the cash flow distribution. This parameter is included to capture the effects 

of the precision on the reputational and bankruptcy costs borne by the manager. If the 

manager is risk averse, the cash holding precision parameter will be greater than zero. 

The manager will hold additional cash for the repayment of debt and, thus, the 

shareholders can reduce the amount of debt used to prevent over-investment. 

The estimate of the mean of the cash flow affects the optimal level of debt in a 

way similar to the effect of the cash holding scalar. The optimal level of debt is 
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increasing in the estimated mean, but the significance of this variable is pursued further 

in the next section. 

3 .4. Effects of the uncertain mean 

The effects of the uncertain mean are dependent upon the value of the realization 

of the cash flow the manager observes. In this section, I divide the analysis into two 

cases. In the first case, the manager observes a high cash flow state, updates his beliefs, 

and, subsequently, over-invests. In the second case, the manager observes a low cash 

flow state, updates his beliefs, and under-invests. In both cases, the managerial 

discretion increases beyond the level established by earlier literature. 

3.4.1. Over-investment 

After the realization of the cash flow is observed, the manager updates his beliefs. 

In this case, the observed cash flow is greater than the estimate; thus, the updated 

estimate of the cash flow mean is greater than the prior estimate. Since the manager 

believes the prospects of the ongoing concern are better than expected, he reserves less 

cash for the repayment of the debt. This reduction in the amount of cash held, increases 

the size of the investment made by the manager. 

Proposition 3. If the realization of cash flow is greater than the estimated mean of the 

cash flow, the manager finances more investments than expected by the stockholders, i.e. 

managerial discretion increases. 

Proof; see Appendix 3.4. 
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The manager updates his beliefs after observing a realization of the cash flow. 

His updated estimate of the mean is greater than his prior, and, therefore, the manager 

invests beyond the level intended by the shareholders. If the manager could not update 

his beliefs, or invest based on those beliefs, the manager would invest less. 

3.4.2. Under-investment 

After the realization of the cash flow, the manager updates his beliefs about the 

cash flow. In this case, the observed cash flow is less than his prior; thus, the updated 

estimate of the cash flow mean is less than the previous stakeholders' estimate. Since he 

believes the prospects of the ongoing concern are worse than expected, the manager 

following his cash flow rule reserves more cash for the repayment of the debt. This 

increase in the amount of cash held, reduces the size of the investment made by the 

manager. 

Proposition 4. If the realization of cash flow is less than the estimated mean of the cash 

flow, the manager finances less investments than expected by the stockholders, i.e. 

managerial discretion increases-

Proof: see Appendix 3.5. 

This case is similar to the above case where the cash flow realization is greater 

than the estimate. The manager observes a realization of the cash flow and updates his 

beliefs. The updated estimation of the mean is less than the previous estimate and the 

manager invests less than the level intended by the shareholders. If the manager could 

not update his beliefs, or invest based on those beliefs, the manager would invest more. 
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3.5. Discussion of the prior belief 

I have shown that the level of managerial discretion within a firm can change with 

the informational content of the cash flow realizations. When the manager observes a 

value of cash flow different from the estimated mean, the manager updates his belief 

about the mean of the cash flow distribution. In the case where the observed value is 

greater than the estimated value, the cost associated with over-investment increases. 

Similariy, when the observed value of cash flow is less than the estimated value, the cost 

associated with under-investment increases. The remaining question to be explored is the 

effect of the precision of the estimate of the mean of the cash flow. 

The precision of the estimate of the cash flow determines the informational 

content of the first realization of the cash flow. In other words, the magnitude of the 

change in managerial discretion fi-om the uncertain mean is dependent on the precision of 

the estimate. 

Proposition 5. The magnitude of the increase in costs from managerial discretion 

(Propositions 3,4) decreases in the precision of the stakeholders estimated mean of the 

cash flow distribution. 

Proof; see Appendix 3.6. 

The precision of the estimate affects the outcome of the model in two ways. First, 

a more precise estimate of the cash flow allows the stakeholders to better control the 

manager's actions by choosing the optimal debt level. Second, the informational content 

of the estimate as a result of the precision of the estimate determines the extent to which 

the manager updates his beliefs after observing the cash flow. 
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In the above analysis, I have focused only on the effect of the precision on the 

manager's updated beliefs. The effect of the precision on the stakeholders is intuitively 

simple, but mathematically untenable. To the extent the estimate is incorrect, the cost 

associated with managerial discretion increase in most cases. Cases can be constructed 

where the increase in managerial discretion increases firm value. For instance, if the 

stockholder systematically over-estimate the mean of the cash flow and the cash flow 

realization is less than the over-estimate, the investment under the manager's update 

belief will be less than if he did not update; thus, the probability of default is lesser. 

3.6. Discussion 

By generalizing Stulz (1990), I show that the ability of debt to restrict a 

manager's value-decreasing actions is reduced if the distribution of the cash flow is not 

known with certainty. In the model, uncertainty is introduced in the form of an unknown 

mean of the cash flow distribution. This simple, yet realistic, extension increases the 

manager's information and, thus, his ability to pursue value-decreasing investment 

opportunities. 

There are two main findings of this extension. First, when the observed cash flow 

is greater than the shareholders' estimate of the mean, the manager finances value-

decreasing investments beyond the level he would choose under certainty. Second, when 

the observed cash flow is less than the shareholders' estimate of the mean, the manager 

under-invests and some positive NPV projects are not pursued. The magnitude of both 

of these value-reducing actions by the manager decreases with the precision of the 

shareholders' estimate of the mean of the cash flow. 
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These findings lead to two empirically testable hypotheses. First, the ability of 

debt to restrict managerial discretion is dependent upon the precision of the estimate of 

the cash flow distribution, firms with high variance between different financial analysts' 

predicted value of future cash flows should be observed to carry less debt in their capital 

structures. In addition, shorting the maturity of the debt can reduce this inefTiciency of 

the free cash flow hypothesis. 

Second, stakeholders could force the debt to be repaid immediately and then 

reissue debt after reassessing their estimate of the mean of the cash flow. This is 

consistent with the argument that firms typically use bank debt instead of private debt 

because private debt can be renegotiated outside of bankruptcy (Diamond, 1994). This is 

similar to the argument that the shortening the maturity of debt reduces potential agency 

costs (Myers, 1977). 

The crux of the model is that the optimal debt level is chosen without perfect 

information about the cash flow distribution. Prior research has skirted around the fact 

that characteristics of the cash flow determine the characteristics of financial instruments 

used to finance the firm. This paper shows that not only the characteristics of the cash 

flow distribution are important, but the certainty of the knowledge surrounding the cash 

flow distribution as well as the informational content of individual cash flow realizations 

is significant. 
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' For summary of the capital structure literature not pertaining to taxes see Harris and 
Raviv, 1991. For tax arguments see Miller, 1977. 

^ Free cash flow is defined as the cash flow net of all positive net present value projects. 

^ The typical firm on Compustat has about 24% long-term debt to market value of total 
capital (See Parrino and Weisbach, 1997). 

•* Stulz does not assume a specific distribution for the cash flow random variable. 
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4. The Issuance of Corporate Debt and Maturity Structure 

4.1. Introduction 

Conventional wisdom taught in our MBA classes is that the maturity of debt 

should be matched with the life-span of the assets the debt finances. Recent contracting 

models conclude that the maturity of debt should be shorter than the life of the assets the 

debt finances (Hart and Moore, 1989; Fluck, 1996). In these models, the manager will 

abscond with all last period cash flow if no (or negligible) salvage value exists. Thus, the 

manager defaults on the last period debt payment. In equilibrium, we should not observe 

that the firm's debt maturity is longer than the useful life of its assets. 

Shortening the maturity of the debt reduces agency problems. Myers (1977) 

argues that if the benefits of a risky investment opportunity are going to be largely 

captured by the debt holders, the manager will not make the investment. Over-investment 

is also possible. Because of the existence of limited liability, managers representing 

stockholders receive the upside of a risky investment and pass the downside risk to the 

debt holders (Jensen, 1986). Both of these agency problems are mitigated by issuing 

short-term debt that matures prior to the investment opportunity. 

With the notable exception of Kim, Mauer and Stohs (1995), and Stohs and 

Mauer (1996), the asset-matching hypothesis has been largely ignored by recent 

empirical research on the maturity structure of debt. Kim, Mauer, and Stohs find strong 

evidence consistent with the maturity-matching hypothesis using a weighted average of 

maturity of debt as the dependent variable and an estimate of the maturity of assets based 
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on depreciation. Mauer and Stohs (1995) using the same data also find support for the 

maturity-matching hypothesis. 

The agency hypothesis has been tested more often, but with less consistent results. 

The agency hypothesis is based on the ability of a manager to pass risk to the debt 

holders. The agency hypotheses has been supported by Barclay and Smith (1995), and 

weakly supported by Mitchell (1993). Stohs and Mauer (1996) find evidence 

inconsistent with the agency hypothesis, while Kim, Mauer, and Stohs (1995) find little 

evidence consistent with the agency hypothesis. 

In this chapter, I use new non-convertible debt issues to construct a dependent 

variable to specifically test the maturity-matching hypothesis. I construct an estimate of 

the firm's maturity structure of debt as the weighted average maturity based on this data 

where the weights are the value of the debt at each level of maturity. This is more 

problematic than using levels data, since the maturity of the new issue is dependent on 

the maturity of the current stock of debt instruments. Consider a firm that wishes to 

match its maturity of debt with the maturity of its assets. The firm chooses the maturity 

of the new issue dependent upon the effect the new issue has on the maturity structure of 

existing debt. Hence, the firm chooses maturity of the new issue conditionally upon the 

firm's current maturity structure of debt. The dependent variable is constructed to 

measure the change in the maturity structure caused by the new issue. 

In addition, a measure of the difference between the maturity structure of the 

firm's assets and the maturity structure of the firm's debt is constructed to specifically 

test the maturity-matching hypothesis. Strong evidence consistent with the maturity-
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matching hypothesis is found. A 1% increase in the difference between a firm's maturity 

of debt and its maturity of assets causes a 0.12% change in the dependent variable. This 

result is statistically significant in all specifications of the empirical model. 

Some limited support is found for the agency hypothesis, although some 

inconsistency arising from the different proxies for a firm's investment opportunity set is 

present. Signaling is supported; however, evidence suggests good firms use issue 

shorter-term debt, while bad firms do not. No evidence is found supporting the tax and 

term structure hypothesis. 

An overview of maturity structure theory follows in Section 4.2. In section 4.3, I 

construct the empirical design of the maturity structure theory. The findings are reported 

in section 4.4. The conclusion and discussion follow in Section 4.5. 

4.2. Maturity Structure and Issuance of Debt 

Four hypotheses explaining the maturity of debt choice by a firm are explored; 

maturity-matching, agency, signaling, and tax. The maturity-matching hypothesis argues 

that the maturity should coincide with the maturity of the assets it finances. A result of 

agency theory is that potential agency costs can be mitigated by issuing shorter-term debt. 

Signaling hypotheses argue that there is information content in the maturity choice. 

Finally, the tax hypothesis argues that a firm's tax liability interacting with the term 

structure of interest rates is relevant in the maturity of debt choice. 
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4.2.1. Maturity-matching 

The more recent literature focusing on agency problems in capital structure comes 

to the same conclusions about debt maturity. If managers can abscond with cash flows 

from the firm directly, managers who maximize their own benefit will always default in 

the last period. (Hart and Moore, 1989; Fluck, 1996). These models assume that no (or 

negligible ) salvage value exists and there are no reputational costs. 

On the other hand, if the firm never has enough cash-flow to cover its positive net 

present value projects, long-term debt will always be favored over short-term debt (Hart 

and Moore, 1995). Long-term debt is favored because it reduces the possibility of 

bankruptcy in the short-run while mitigating the manager's ability to over-invest. This is 

because no additional funding can be obtained with the debt in place. 

These models lead to three hypotheses: 1) new debt should have seniority over 

old debt if the capital markets are efficient; 2) the manjrity of debt should be shorter than 

the life of the assets; and, 3) the creditor will never choose a payment stmcture with a 

payment in the last period unless there is some salvage value of the firm greater than the 

debt owed in the last period. 

The maturity-matching hypothesis implies that-a firm's debt maturity should be 

matched with the maturity of the firm's assets. Empirically, we should observe firms 

issuing debt in amounts and with maturity structures to balance the existing maturity 

structure of debt with the maturity structure of their assets. With the approach developed 

here, we should see firms issue new debt to bring their existing maturity structure into 

balance. 
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I construct a variable calculated as the difference between the maturity structure 

of existing assets and the maturity structure of existing debt. This variable measures the 

amount by which the maturity structure is off-kilter. The maturity-matching hypothesis 

predicts that the maturity of the new debt issue will be positively correlated with the 

maturity difference variable. 

4.2.2. Agency theory 

Myers (1977) argued that agency problems are mitigated by issuing short-term 

debt. More specifically, by setting the maturity of debt prior to an investment decision the 

firm alleviates any shift in risk to the debt holders caused by the manager's actions. With 

long-term debt, the manager has more incentives to pursue low-value, high-risk projects, 

since limited liability reduces the downside and in the event of a large payoff the debt 

holder only receives the debt payment. The issuance of short-term debt reduces manager 

incentives to take on low-value, high-risk projects. Furthermore, the value of short-term 

debt is less affected by shifts in the value of a firm's assets (Bamea, Haugen, and Senbet, 

1980). Empirically, we should observe firms with large potential agency problems 

issuing short-term debt. Thus, the agency hypothesis predicts that the maturity of the new 

issue is negatively related to the growth opportunities of the firm. 

4.2.3. Signaling and firm quality 

Signaling models develop a framework in which firms use the maturity of a new 

debt issue to signal the type of their firm. Types include good firms and bad firms based 

upon their investment opportunity sets. Theoretically, both pooling equilibriums and 
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separating equilibriums exist. The type of equilibrium depends on the costs associated 

with issuing the debt (Flannery, 1986; Kale and Nole, 1990). In both types of 

equilibriums, firms will issue shorter-term debt to signal that they are good firms. The 

intuition behind these models is that firms which issue short-term debt must re-enter the 

capital market (thus coming under scrutiny) more often. As long as this is not too costly, 

good firms would choose a shorter maturity structure. 

By repeatedly returning to the capital markets, information is created. The firms 

that survive this continual scrutiny are given better terms on their debt issues (Diamond, 

1991; 1993). These better terms, however, come at the cost that refinancing is unavailable 

and liquidation is forced. One implication of these models is that short-term debt should 

be senior, otherwise, the firm will never be refinanced. 

One of the confounding problems in this literature is related to bank debt. 

Generally, the literature tends to discuss bank debt (or privately placed debt) as short-

term debt and bonds (or publicly placed debt) as long-term debt. However, bank debt is a 

different animal entirely. Banks have the ability to renegotiate debt outside of bankmptcy 

(Diamond 1994). Managers maximize the value of the firm by increasing leverage (debt 

is assumed to be tax advantaged) but will use bank debt rather than public debt to reduce 

bankruptcy costs. In addition, banks are subject to shorter time constraints than the public 

debt market, which limits the use of restrictive covenants and contract specific terms. 

These contractual restrictions force banks to rely on short-term debt (Flannery, 1994). 
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4.2.4. Tax and term structure 

Brick and Ravid (1985) explore the effects of taxes on the maturity structure of 

debt. Their first proposition implies that taxes have no direct effect on the maturity 

structure of debt under the assumption that the term structure in known with certainty. 

Their second proposition shows that taxes are relevant to the maturity structure under 

different term structures of interest rates. Essentially, the relevance of the term structure 

is dependent upon the risk of refinancing short-term debt under uncertainty. Thus, if the 

term structure of interest rates is flat or increasing, long-term debt is preferred over short-

term debt; and, if the term structure is decreasing, short-term debt is preferred over long-

term debt. Empirically, when the term structure is increasing (decreasing), firms should 

be observed to issue long-term (short-term) debt. 

4.3. Empirical Design 

The empirical design of this study is specifically constructed to test the maturity-

matching hypothesis. I construct the dependent variable to capture the change in the 

maturity structure of debt and an independent variable to capture the difference between 

the maturity structure of debt and the maturity structure of assets. In addition, I include a 

predicted value of the estimated five-year growth in earnings per share. The remaining 

variables are included to follow the customary practices in this line of research. 

The change in the maturity structure of debt can be written as the following 

equation; 

A maturity =7tmaturity difference, growth, volatility, term structure, quality) 
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4.3.1. Change in the maturity structure of debt 

The change in the maturity structure of debt is constructed from Compustat and 

Security Data Company (SDC) data. Compustat reports the amount of debt maturing in 

2, 3, 4, and 5 years as well as the total amount of long-term debt maturing in more than 

one year. I assume that long-term debt maturing beyond five years has an average 

maturity of 10 years. I then construct an estimate of firm's maturity structure of debt as 

the weighted average maturity based on this data where the weights are the value of the 

debt at each level of maturity.' The change in the maturity structure of debt is calculated 

as the change in the maturity structure of debt caused by the new debt issue. 

4.3.2. Maturity difference 

The difference in the maturity of a firm's debt and its assets is calculated by 

subtracting the maturity of debt, as calculated above, from the maturity of assets. 

Following Kim, Mauer, and Stohs (1995), I define the maturity of assets as the weighted 

average of the maturity of current assets and the maturity of property plant and equipment 

(PPE). The maturity of current assets is current assets divided by cost of goods sold and 

the maturity of PPE is calculated as PPE divided by depreciation expense. 

Both the asset-matching hypothesis and the recent agency hypotheses predict that 

the change in the maturity structure of debt is positively correlated with the difference 

between the asset maturity structure and the debt maturity structure. 
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4.3 .3. Investment opportunity set 

The maturity of debt is predicted to be negatively correlated with the opportunity 

investment set of the firm. Past empirical work has included the market-to-book ratio to 

capture the relationship between the maturity structure of debt and the investment 

opportunity set. In alternate specifications, Barclay and Smith (1995) used R&D, 

depreciation, and eamings-to-price ratio. These alternative proxies were statistically 

significant and had the predicted sign in the Barclay and Smith study. Following the 

conventional empirical design I include the market-to-book ratio as a proxy for the 

investment opportunity set of a firm. This inclusion does raise some concerns, since 

m a r k e t - t o - b o o k  i s  a l s o  a  m e a s u r e  o f  m a r k e t  p o w e r  u n d e r  t h e  g u i s e  o f  T o b i n ' s  q .  

In addition, I include a different measure of growth opportunities. Institutional 

Brokers Estimate System (IBES) publishes an aggregated analysts' estimated five year 

growth variable. It is predicted that firms with higher expected growth issue shorter term 

debt. 

4.3.4. Volatility 

By shortening the maturity of debt, the firm is forced to reenter the financial 

market more often. This limits the manager's ability to pursue value-decreasing projects. 

Historical volatility of the firm's equity is used as a proxy for the imprecision of 

estimates of future cash flow. The historical volatility is measured as the variance of the 

market value of the firm's stock between two hundred days prior and forty days prior to 

the issue. 
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4.3.5. Firm quality 

Signaling models suggest that issuing short-term debt is the result of a pooling 

equilibrium. In other words both good firms and bad firms issue short-term debt while 

mediocre firms issue longer-term debt. Empirically, a non-monotonic relationship 

between the quality of a firm and the maturity of the issue should be observed. In order 

to capture this relationship, I include the Standard and Poor bond rating and the square of 

the bond rating.' It is predicted that the bond rating is positively correlated with the 

change of the maturity structure of debt, and the square of the bond rating will be 

negatively correlated. 

4.3.6. Tax and Term Structure 

Brick and Ravid demonstrate that long-term debt is preferred over short-term debt 

when the term structure is flat or decreasing. The term structure of interest rates is 

measured by the difference between the yield on ten-year government securities and the 

yield on one-year government securities on the day of the debt issue. They argue that the 

change of a firm's maturity structure from the new issue is positively correlated with the 

term structure. 

4.3.7. Other variables 

The insulated nature of regulated firms allows regulated firms to issue more long-

term debt than their non-regulated counterparts. Following Barclay and Smith (1995), I 

include a regulation dummy variable to control for the effect of regulation on the maturity 

of debt. The dummy variable has a value of one for the airline industry through 1978, the 
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tmcking industry through 1980, the railroad industry through 1980, the 

telecomnnunications industry through 1982, and the utilities industry for the entire 

sample. The size of the firm is calculated as the natural log of the market value of the 

firm. 

4.3.8. Sample 

The sample is constructed from various databases. The issues data, including the 

amount of the issue, date of issue, the firm's SIC, and the firm's Standard and Poor Bond 

Rating at the time of the issue come from the Securities Data Company's New Issue 

Database. The expected growth in earnings per share is from the Instimtional Brokers 

Estimate System (IBES). The volatility variable is constructed with data from the Center 

for Research in Securities Prices (CRSP). The daily Treasury Instrument yields and 

Consumer Price Index data come from the Federal Reserve Bank of St. Louis' Federal 

Reserve Economic Data (FRED) website.^ The balance of the data is from Compustat. 

The sample period is from 1977 through 1997. All firms with a Standard Industry Code 

(SIC) between 2000 and 5999 are included. 

Descriptive statistics are presented in Table 1. 

4.4. Findings 

The main finding of this study is that the difference between a firm's maturity of 

assets and maturity of debt has a positive and statistically significant effect on the choice 

of maturity of new debt. In addition, there is inconsistent support for the agency 

hypothesis and qualified support for the volatility hypothesis. A statistically significant 
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negative relationship between firm quality and maturity of debt is found, but the evidence 

is inconsistent with the hypothesized non-monotonic relationship. Finally, no evidence is 

found supporting the tax and term structure hypotheses. 

The empirical design was specifically constructed to test the maturity-matching 

hypothesis. The dependent variable is constructed to measure the change in the maturity 

structure of debt when a new non-convertible debt instrument is issued. The coefficient 

for the independent variable measuring the difference between the maturity structure of 

assets and the maturity structure of debt is statistically significant and positive. A one-

percent increase in the maturity difference variable causes a 0.13% change in the 

dependent variable at the mean. This evidence supports the conjecture that managers will 

choose the maturity of new debt issues in order to balance the maturity structure of assets 

and the maturity structure of debt. 

Fast growing firms are predicted to issue short-term debt, because agency 

conflicts between managers and debt-holders are more severe when the firm has large 

investment opportunities. Two measures of investment opportunities are included in the 

study: the traditional measure of investment opportunities, market-to-book, and the 

predicted five-year growth in earnings per share, EPS growth. Both coefficients are 

predicted to be negative. The coefficient of market-to-book is negative and statistically 

significant as predicted. In contrast, the coefficient of EPS growth is positive and 

statistically significant contrary to predictions. Furthermore, changes in market-to-book 

have a larger impact on the debt maturity decision than changes in EPS growth. A one 

percent change in market-to-book causes a 0.14% change in the dependent variable while 
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a 1% change in EPS growth causes a 0.02% change in the dependent variable when 

calculated at the mean. 

The signaling hypothesis predicts a non-monotonic relationship between the 

quality of the firm and the maturity of the issue. In equilibrium, both good firms and bad 

firms should be observed to issue short-term debt, while mediocre firms are observed to 

issue long term debt. Thus, the coefficient on the measure of quality is predicted to be 

positive while the coefficient on the square of the measure of quality is predicted to be 

negative. When both the bond rating and the square of the bond rating are included in the 

regression, the coefficient of the square of the bond rating is statistically significant and 

negative, but the coefficient of the bond rating is not statistically significant. If only the 

bond rating is included in the regression, the coefficient is negative and statistically 

significant. I interpret these results to be measuring the same relationship. Good firms 

issue short-term debt and there is little evidence that bad firms are observed doing the 

same. 

The volatility of the stock price is included as a proxy for the imprecision of 

estimates of future earnings. It has been hypothesized that the maturity of debt is 

negatively correlated with the imprecision of the estimated future earnings (Dickerson, 

1998b). Evidence supporting this claim is limited. In two of three of the regressions 

reported here the coefficient is statistically significant and negative. In the regression 

results where both market-to-book and EPS growth were included, the coefficient for 

volatility is negative, but statistically insignificant. 
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The results do not support the tax hypothesis. The coefficient attached to the 

spread between the yields of ten-year and one-year Treasury debt is not statistically 

significant. However, this empirical design does not fully test tax hypotheses and other 

hypotheses connecting the term structure and maturity of debt for several reasons. First, 

managers maximize firm value by choosing the best possible financial instrument 

available. This study focuses only on one type: non-convertible debt issues. Second, 

even within a single category of financial instruments, a manager can maximize firm 

value through parameters not controlled for in this study. For instance, callable options 

have been shown to be substitutes for short-term debt (Bamea et al, 1980). 

Possible evidence for this type of action is the finding that in a third of the sample 

firms have issued multiple debt instruments with different maturities and call options on 

the same day. I checked the robustness of the results for possible mis-specification due to 

this characteristic of the sample by including a dummy taking a value of one when 

multiple issues were offered on the same day and by withdrawing the multiple offers 

from the sample itself The inclusion of a dummy variable does not change the results 

nor is the coefficient of the dummy statistically significant. Furthermore, any 

conclusions based upon the regression results of the sub-sample do not differ. 

4.5. Summary and Conclusion 

The maturity-matching hypothesis is consistent with observed behavior in firms. 

This hypothesis is developed in recent analytical debt models and is consistent with the 

prescribed behavior from traditional MBA teachings. Theoretically, if no residual firm 

value exists, managers will default on the last period debt payments after absconding with 
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the cash flow from the prior period. Empirically, firms with large differences between the 

maturity structure of their assets and the maturity staicture of their existing debt issue 

debt with longer maturity. 

The results presented here are inconsistent with the agency hypothesis. Previous 

empirical support for the agency hypothesis is ambiguous. Supporting evidence has been 

found by Barclay and Smith (1995), and weakly supported by Mitchell (1993). Stohs and 

Mauer (1996) find evidence inconsistent with the agency hypothesis, while Kim, Mauer, 

and Stohs (1995) find no evidence consistent with this hypothesis. Firms with large 

investment opportunity sets are observed to issue shorter-maturity debt. This evidence is 

convoluted by the negative correlation of the EPS growth variable, but the seemingly 

insignificance of this coefficient when compared in magnitude with the coefficient of the 

market-to-book variable cast little doubt on the finding. 

' This assumption is based upon the data presented on table 1 by Mauer and Stohs (1996). 
The weighted average of maturity of debt, maturing in greater than six years, is 9.39 
years. The results presented in Section 4.4 are robust to alteration of this value. 

^ The Standard and Poor bond rating is coded as the following: AAA=l,AA=2, .... 

^ http://www.stls.frb.org/fred. 

http://www.stls.frb.org/fred
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4.6. Tables for Chapter 4 

Table 4.1 - Non-Convertible Debt Issues Data 1977-1997 

The issue data is from the Securities Data Company's New Issues Database. The sample 
includes all domestic non-convertible debt issues between 1977 and 1997 for firms with 
Standard Industrial Code (SIC) between 2000 and 5999. The amount of the issue is from 
the SDC's New Issue Database. Earnings per share (EPS) growth is from the 
Institutional Brokers Estimate System (IBES) database. The EPS growth variable is the 
analysts' expected five-year estimates 90 days prior to the issue. Volatility is calculated 
from data from the CRSP tapes for a window of 240 and 40 days prior to the issue. The 
balance of the data is from the Compustat tapes for the year prior to the issue. Market-to-
book is ratio of the market value of equity and total assets. 

Variable Mean Std. Deviation Skewness Kurtosis 
CHANGMAT 7.5374 1.9428 -7.4 163.4 
EPSGR 10.8664 24.6107 2.0 13.1 
MTB 1.3895 0.5723 2.9 18.0 
VOLATILITY 10.8664 24.6107 2.0 13,1 
SIZE 13.2890 1.5090 -0.4 4.0 
ASSETMAT 10.3417 10.6333 2.9 17,9 
MATDIF 17.6965 11.3495 2.5 14.9 
SPREAD 1.3699 1.3723 -0.7 21,0 
REGULATION 0.2528 - - -

BOND 3.4775 1.2214 l.l 5,0 
RATING 
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Table 4.2 - Regression Results 

OLS coefficients and p-values (in parentheses) are reported. Results are corrected for 
heteroskedasticity using White's technique. The dependent variable is the change in the 
maturity structure of debt caused by the new issue of debt. 

Independent Predicted Regression 
Variable Sign (1) (2) (3) 
Constant 7.5523 7.2026 5.6473 

(0.000) (0.000) (0.000) 
Market to book - -0.36982 -0.38270 

(0.006) (0,001) 
EPS growth - 0,00373 0.00223 

(0.008) (0.093) 
Volatility - -0.00111 -0.00220 -0.00308 

(0.377) (0.001) (0.001) 
Size + 0.04705 0.16632 0,19385 

(0.156) (0.568) (0.004) 
Maturity Difference -r 0.05530 0.05842 0.06095 

(0.000) (0.000) (0.000) 
Spread + 0.01155 0.01037 0.004267 

(0.565) (0.591) (0.853) 
Bond Rating - -0.30626 -0.25459 -0.34082 

(0.000) (0.000) (0.000) 
Regulation dummy + -0.01881 0.06103 -0.02375 

(0.864) (0.585) (0.827) 

Adjusted 0.223 0.207 0.219 
F-test 83.63 86.89 113.01 
Observations 2,307 2,307 2,797 
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5. Conclusion and Future Research 

This dissertation investigates the linkages between the firm's decisions and 

factors external from the firm. Each essay explores a different branch of this recent trend 

in corporate finance. A single conclusion links the three essays; the firm's decisions are 

dependent on constraints external to purely financial characteristics of the firm. In the 

first essay, I find market power to be an economically and statistically significant factor 

in the firm's debt-equity decision. In the second essay, I find that the certainty of the 

knowledge about the cash flow distribution determines the success of using debt to limit 

managerial discretion in investing. And in the third essay, I find statistically significant 

evidence that the firm's debt maturity decisions are dependent on the maturity of the 

firm's physical assets. In addition, all three essays find evidence that is inconsistent with 

or limits the scope of the agency hypothesis. 

Market power is a significant factor in a firm's financial decisions. The 

probability of issuing public equity rather than public debt is statistically significant and 

negatively correlated with the log of the Herfmdahl index. Consider an industry with 

twelve firms with equal market share. The log of the Herfmdahl index would be 6 725. If 

two of the twelve firms merge, the log of the Herfindahl increases by 0.155. This change 

causes the probability that a firm would issue equity instead of debt to decrease by 5%. 

The extension to Stulz's free-cash-flow model in the second essay generalizes the 

model to include situations where there is uncertainty surrounding the mean of the cash 

flow. The ability of debt to reduce the manager's discretion during the investment 
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decision is dependent on the characteristics of the cash flow distribution and the certainty 

with which the shareholders know these characteristics a priori. 

Real physical constraints are significant in the firm's financial decisions. In the 

third essay, the hypothesis that the firm matches the maturity of the firm's debt with the 

maturity of the firm's physical assets is explored. This hypothesis is consistent with the 

conventional wisdom taught in our MBA classes as well as the conclusion of recent 

contracting models. With the notable exception of Kim, Mauer, and Stohs (1995), and 

Stohs and Mauer (1996), this hypothesis has been largely ignored by recent empirical 

research. Economically and statistically significant evidence supporting the maUirity-

matching hypothesis is found. 

The agency hypothesis is not supported by the evidence found by this research. 

Myers (1977) argued that agency problems between the shareholders and the bondholders 

are more severe in growth firms. Since that statement empirical financial economists 

have been linking market-to-book and other proxies of growth to financial decision of the 

firm. Evidence presented in this dissertation questions those findings. In the first essay, 

the convention of using market-to-book as a proxy of potential agency costs is 

questioned. The market-to-book ratio is found to be statistically significant and negative. 

This finding is inconsistent with the agency hypothesis, but is consistent with the market 

power hypothesis developed earlier in this chapter. In addition, evidence contrary to 

previous findings is found. In the third essay, evidence inconsistent to the agency 

hypothesis of maturity is found in relation to the firm's maturity of debt decision. 
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It is too simplistic of a view that financial decisions of a firm can be made 

separate from the investment decisions of a firm; although, this is what is taught to our 

MBA students. Firms do not compete in a vacuum. Future research must begin to look 

at the firm's financial decisions in the context of the product market in which the firm 

competes and in the context of the macro-economy. 
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Appendix 3.2 

Proof of Proposition 1 

From Appendix 3.1 the manager's value function is 

V { D  I  m )  =  £ ( x , )  +  £ ( x , )  +  f  .  / '  R c g i ^ ,  ) d x ,  
JD-dm-jr 

- f . { D - d m - y ^ I  - X ,  ) d x ,  

- f  , { D - d m ' - y ^ r  - x , ) r s g { x , ) d x ,  

The first derivative of this value function with respect to debt choice, D ,  is 

^ ' d  = - ^  g { D - 6 m - y ) - \  .  r ^ g ( x , ) d x ^  - I  r ^ g ( x , ) d x , .  
JO-fVn-r JD-om-Y-^l 

Assuming that issuing a positive amount of debt increases the value of the firm, or 

the first derivative with respect to debt, D, is positive in the neighborhood of D=Sm. It 
follows that the second derivative is negative for all non-negative values of D under the 
restriction that 3m <D. This restriction restricts the manager from holding more cash in 
the second period than the firm owes in the third period. The manager would not do 
otherwise since his incentives are tied to investing all cash flow 

The second derivative with respect to D  is; 

= -RagiD -Sm +  r )  +  RggiD -Sm + I')- r t \ . g ' ( D  - d m - y ) < Q .  

Since V(D|m) is strictly globally concave, it follows that D  , where Vo(£> )=0 is a unique 
global maximum. 

O.E.D. 
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Appendix 3.3 

Proof of Proposition 2 

From Appendix 3.1 the manager's value function is 

V{D\m) = E{x^) + E{x^)+\° Rcg{x^)dx^ 
Ju-dm-y 

-  f  { D - S m ' - y  +  r  - X ,  ) r ^ g { x ,  ) d x ,  

- T  X D - S m ' - y  +  r - x ^ ) r g g { x , ) d x ,  
JD-dm-y-*-! 

The first derivative this value function in respect to debt choice, D ,  is 

SiD -Sm-y)-\ r^g{x, )dx, - f . r^g^x, )dx^ 
JO-tVn-y JD-om-y*-! 

The symmetry of the normal distribution is significant in deriving the first derivative. 
The update belief about the mean of the cash flow distribution, m', appears in the first 
derivative, but only in expression with the posterior of the mean, (m-m'). The symmetry 
of the normal distribution guarantees that a priori these expressions are zero. 

From the proof of proposition 1, a unique interior solution to the manager's maximization 
problem exists, therefore by the implicit function theorem the comparative static results 
are as follows; 

i) V .  =-(G(D-(SOT-y + /*)-G(D-^-;'))<0=> — <0,since/'>0; 
° d R ( j  

V .  = - ( l - G ( D - S m - y  +  / ' ) ) < 0 = >  —  < 0 - ,  
D R .  ^  ^  dWg 

dD* 
ii) =-rcg{D-dm)-r^g{D-Sm-y-^r)-^rgg{D-Sm-y + r)<0^-j^<Q, 

= SI'rcgXD -5m') + Sr^g^D -Sm'-y + I')-r^SgiD -Sm'-y + /*) 

iii) jn' 
-  ̂  g ( D  -  d m ' )  > 0 = >  > 0, since g ( D  -  5 m ' )  <  g ( D  -  S h i ' - y  +  / * ) ;  

d m  
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- dm') + m'r^,g{D-dm'-y^l')-r^m'giD -Sm' -/ +1') 

• v )  d D '  
-m'l'r^giD -&n') > 0 => > 0, since g { D - S m ' ) <  g { D  - S m ' - y  +  / * ) ;  

d m  

v )  V ^ . j .  = r c g ( D - S m )  +  r ^ g i D - S m - r  +  r ) - r g g { D - S m - y  +  l ' ) > 0 ^ ^ ^ > 0 .  

O.E.D. 
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Appendix 3.4 

Proof of Proposition 3 

In this case, the realization of cash flow is greater than the estimated mean, or x/ m. The 
manager without updating would invest the difference between the realized cash flow and 
the amount of cash held for future debt payment. Any investment financed beyond / is 
value-decreasing. X/- / -(D -Sn-yJ 0. 

The ability of the manager to update his belief exacerbates the managerial discretion 
costs. The manager updates following the Baysian updating rule 

X i -  r - ( D * - d n ' - y )  > x i -  r - f D ' - S m - y )  0 .  

The additional amount the manager invests is: 

<5(x, - m ) ( l  ^ — r). 
a' +r' 

Q.E.D 
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Appendix 3.5 

Proof of Proposition 4 

In this case, the realization of cash flow is less than the estimated mean, or x/ m. The 
manager without updating would invest the difference between the realized cash flow and 
the amount of cash held for future debt payment. Any investment financed less than / is 
value-decreasing, xi- r~(D*-dm-y)' 0. 

The ability of the manager to update his belief exacerbates the managerial discretion 
costs. The manager updates following the Baysian updating rule 

X i -  - X i -  l ' - ( D ' - S m - y J -  0  

The additional amount the manager will under-invest is 

S ( m - x ^ ) ( \  
cr" + r" 

Q.E.D. 
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Appendix 3.6 

Proof of Proposition 5 

In the case of proposition 3, the cost of additional over-investment is; 

S ( x ,  - m ) { l  ^  
a' + T' 

The first derivative in respect to the precision, is: 

dz <J' 
—  =  - S ( x ,  

dr' (o-+r-)-

The first derivative in respect to the precision, t^, is greater than zero. Thus, the 
additional over-investment is increasing in the precision of the estimate of the mean of 
the flow distribution. 

In the case of proposition 4, the cost of additional under-investment is: 

5 { m - x ^ ) { \  — r ) .  
cr" + r* 

The first derivative in respect to the precision, is: 

^  = - S ( m - X ^  )  ^  -  Q  
dr' (cr'+r')" 

The first derivative in respect to the precision, T, is greater than zero. Thus, the 
additional under-investment is increasing in the precision of the estimate of the mean of 
the flow distribution. 

Q.E.D. 
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