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This paper records that once investment projects are separately identified then 

their financing is revealed to be quite different from routine investment.  In particular, 

internal resources play a much smaller role than previously thought. 

                                                

 

1. Introduction 

By far and away the most significant source of finance for companies is their own 

retained earnings.  Studies for many different countries over a variety of periods 

repeatedly report the same result that retentions swamp other sources of finance.1  This 

has stimulated a large literature and is the basis of the assertion that companies have a  

“pecking order” preference for retained earnings over external sources of finance.   

Interesting though the observation is, it is not easy to interpret.  In a 

competitive equilibrium, the gross rate of return on capital is greater than the cost of 

capital.  Current cash flows net of interest and dividends therefore exceed capital 

depreciation and firms do not on average face constraints in funding their routine 

replacement of depreciated capital.   

But this says little about how firms finance large and irregular projects that 

exceed current cash flows.  This is the focus of corporate finance theory, which is 

primarily concerned with the way in which financial constraints affect the investment 

behaviour of firms and how different financial instruments help to relax these 

constraints.  Most models therefore relate to the financing of indivisible investment 

opportunities, i.e. projects, by cash-poor entrepreneurs and companies.2   

Pooling routine investments with large projects does not create a data set that is 

suited to testing these theories.  On the contrary, it dilutes the phenomenon that the 

theories are trying to capture.  This is not just a criticism of the aggregate analyses, 

which average financial ratios across projects and routine investments.  It is equally 

applicable to the empirical literature that uses firm panel data.3  Since investment 

projects are by definition infrequent, they typically command a low weight in the 

samples used in standard tests of capital structure.   

There are a large number of theories of corporate finance but two have come to 

dominate the literature:  the trade-off and pecking order theories.  The trade-off theory 

 
1 See, for example, Corbett and Jenkinson (1997), Mayer (1988) and Rajan and Zingales (1995). 
2 The use of projects as theoretical modelling devices has been commonplace since early information 
models, such as Leland and Pyle (1977) as well as more recent contract theory approaches such as Hart 
(1995). 
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argues that firms have an optimal capital structure and when displaced from this revert 

back to it over a period of time.  The pecking order theory maintains that there is no 

optimal capital structure and firms finance investment from retentions in preference to 

external finance and debt in preference to new equity.  The capital structure of a firm 

therefore fluctuates in an indeterminate fashion, directly in response to investment 

requirements and in inverse relation to internal sources from profits.  

To test these theories we develop a filter that identifies 535 investment projects 

– pronounced spikes in the investments of individual firms.  The spikes are aligned in 

what we term “project time”, i.e. centred on the investment spikes, with two years of 

data either side of the spikes, making five years in total.  By constructing the data in 

project rather than calendar time, we are able to aggregate both cross-sectionally across 

firms and over time within firms in a much more informative way than has previously 

been possible.  We then examine the dynamics of financing around the spikes and 

relate the cross-sectional patterns of financing to the underlying characteristics of 

firms, such as their size and initial levels of leverage. 

The paper reports four main sets of results, which imply that the pecking order 

provides a partial but not wholly accurate description of firms’ behaviour in the short 

run while the trade-off theory holds in the long run.  Neither the pecking order nor the 

trade-off theories on their own therefore provide adequate descriptions of the data.  

The results are as follows. 

First, in marked contrast to routine investment, large projects are primarily 

financed externally.  Companies do not accumulate sufficient reserves to be able to 

fund occasional large projects; indeed, external finance accounts for 60% of new 

investment undertaken by large firms.  Moreover, and in contrast to the pecking order, 

firms do not exhaust internal resources before turning to external finance.  An 

additional dollar of current earnings decreases external funding by only 20 cents. 

Second, and consistent with the pecking order, the dominant form of external 

funding for large companies is debt.  Many large companies do not issue any equity at 

all, and several are involved in sizeable equity buy-backs, even during periods of 

substantial new investment.  Equally consistent with theory, there is a much greater 

preponderance of equity issuance amongst small firms, which in general are likely to 

be more financially constrained, particularly loss-making small firms. 

 
3 See, for example, Bradley et al (1984), Fama and French (2002), Frank and Goyal (2002), Shyam-
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Third, in the longer-term financing patterns are more consistent with the trade-

off than the pecking order theory. There is clear evidence of capital structures reverting 

back to previous levels of leverage after an investment spike.  The size of adjustments 

is very significant: large firms offset up to 70% of the disturbance to their capital 

structure over a five year period around the investment spikes.   

Fourth, it has been suggested that such behaviour is consistent with the pecking 

order, provided that reversion occurs when firms are close to bankruptcy.  For 

example, Fisher, Heinkel and Zechner’s (1989) offer a reconciliation of the pecking 

order and trade-off theories in a dynamic capital structure model with lump sum costs 

of issuing equity.4  The result is that firms use debt finance within certain bands of 

leverage and only revert to optimal capital structures in discrete jumps when their 

leverage falls outside these bands.  Our results do not support this theory.  Even when 

highly levered firms are excluded from the regression analysis, the remaining firms in 

the sample still show strong tendency to revert to their initial capital structure.  

Furthermore, rather than adjusting in large discrete jumps, firms make several small 

adjustments; for example, over 20% of our sample issues equity in at least four of the 

five years around the spikes.  

In summary, a stylised description of corporate finance that emerges from this 

paper is that routine investment is primarily financed from retained earnings; 

substantial new investment projects are heavily dependent on external finance and 

firms do not exhaust internal sources before turning to external finance; large firms use 

debt in preference to equity while small firms, in particular loss-making ones, 

frequently issue new equity; there is strong reversion in leverage over the longer-term, 

even after modest perturbations to leverage and firms make frequent small, not large 

lumpy issues of equity in the process of adjustment. 

 

1.1 Related literature  

Bradley et al (1984) formulate the classic trade off theory between taxation and costs 

of financial distress and derive proxies for measuring these.  They test the theory on 

twenty-year firm-level averages for 851 companies and find evidence to support it.  

Titman and Wessels (1988) use a factor-analytic approach to address the measurement 

problems created by the use of proxies.  They test the model on a sample of 469 firms, 

 
Sunder and Myers (1999) and Titman and Wessels (1988). 
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using higher frequency data than Bradley et al.  They fail to find support for the 

relevance of traditional factors such as tax-shields or volatility but they do find some 

support for other theories, for example, firms that have a unique line of business tend 

to have less debt. 

Two points are worth noting about these studies: first, although filtering is not 

part of their methodology, sample sizes are of the same order of magnitude as ours and 

the selection procedures used introduce significant biases.  Second, our methodology 

makes no use of proxy variables in order to estimate the target leverage; instead, we 

simply use the initial leverage   

 Shyam-Sunder and Myers (1999) test two competing empirical models. The 

first is the pecking order theory, where changes in debt are a linear function of the 

“funds flow deficit” (capital expenditure minus operation cash flow and a few other 

items).  The second is a model of partial adjustment to a target debt level, where the 

target is computed on the basis of the average level of leverage of each firm over the 

sample period.  Since the models, particularly the second, are dynamic, the study is 

restricted to firms that have complete records for the entire 1971-1989 period, of which 

there are 157, with a clear bias towards old, big and surviving companies. 

Shyam-Sunder and Myers (1999) find evidence to support the prediction of the 

pecking order theory that a regression of debt financing on firms’ funds flow deficit 

(real investment and dividend obligations less internal funds) should have a slope 

coefficient close to one.  However, Chirinko and Singha (2000) note that this is neither 

a necessary nor a sufficient condition for the pecking order theory to be valid: the slope 

coefficient could fall well short of unity when the pecking order theory holds and be 

close to unity when it does not.   Frank and Goyal (2002) record that Shyam-Sunder 

and Myers’ results are anyway not robust to alternative sample selection criteria and 

that the pecking-order theory appears to perform particularly poorly amongst small 

firms, for which adverse selection problems of raising external equity might have been 

expected to be most relevant. 

These studies reveal two deficiencies of existing approaches.  As Chirinko and 

Singha (2000) have noted, the pecking order theory is a non-linear model.  As funding 

requirements increase, firms initially employ retained earnings exclusively and, when 

these are exhausted, debt finance alone, and, once debt capacity is exhausted, turn to 

 
4 See Strebulaev (2003) for a refinement of this argument that emphasizes aggregation 
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external equity finance.  The problem that Chirinko and Singha have revealed with the 

Shyam-Sunder and Myers study and indeed with most panel analyses is that they are 

not well suited to capturing this non-linearity in financing behaviour.  The second 

deficiency of existing studies is that they do not provide a precise description of the 

dynamics of financing.   

The methodology that we use helps to resolve the Shyam-Sunder/Myers and 

Frank-Goyal debate.  We agree with Shyam-Sunder and Myers that debt plays a crucial 

role and with the Frank-Goyal that this is mainly true for big firms.   However, in sharp 

contrast to Shyam-Sunder and Myers, we find not only that firms revert to their 

historical leverage, but also that part of the reversion involves issuing equity.  A 

probable explanation for this difference is that we test reversion over a five-year 

horizon during which it is more likely that the partial adjustment from occasional 

issuance of equity will be captured than in a yearly, partial adjustment model.  

Contrary to Frank-Goyal’s claim that the pecking-order works well for big firms, we 

find that reversion to the historical leverage is stronger for big companies.  In fact, we 

report that both the pecking order and the dynamic trade-off theories work better for 

big companies, possibly because there is less noise in the data. 

Fama and French (2002) contrast the pecking order and trade-off theories in 

cross-section regressions of Compustat firms over the period 1965 to 1999.   The 

results are mixed.  Consistent with the pecking order and contrary to the trade-off 

theory, leverage is inversely related to firm profitability but contrary to a “simple” 

pecking order theory and consistent with a trade-off theory, leverage is also negatively 

related to investment.  This could be explained by a more complex pecking order 

theory in which firms have lower levels of leverage to fund future investment 

opportunities but, contrary to this, Fama and French find a high level of new equity 

issuance amongst these low leverage firms. 

Our results are in certain respects consistent with Fama and French’s.  

However, our convergence results are stronger than theirs, economically and 

statistically, and our truncation procedure strengthens their results conceptually as it 

ignores the part of the sample (highly levered firms) for which the pecking order and 

the trade-off theories are observationally equivalent.   Like Shyam-Sunder and Myers 

(1999), Fama and French’s formalisation is not designed to test the role of retentions, 

which is one of the main insights of this paper and their test does not bring out the 

short-term reliance of big companies on debt for which we find support in our study. 
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The rest of the paper is organized as follows.  Section 2 describes the theories 

and propositions.  Section 3 describes the data and the filtering approach that is 

employed in this paper.  Section 4 presents the results and Section 5 concludes the 

paper. 
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2 Theory and Propositions  

Section 2.1 describes the theoretical basis of the pecking-order, Section 2.2 the 

propositions that have been derived on the basis of the theory and Section 2.3 the 

existing empirical evidence. 

 

2.1 Theory 

There are two main contending theories of capital structure: the trade-off and the 

pecking-order theories.  According to the trade-off theory, there are advantages and 

drawbacks to the use of debt as against equity and firms select an optimal capital 

structure that balances these at the margin.   Initially, the theory was restricted to the 

trade-off between the tax advantages and the bankruptcy costs of debt.  Subsequently it 

was extended to include incentive effects, for example, that debt improves corporate 

governance by decreasing ‘empire building’ and ‘free cash flow’ problems, but also 

encourages excessive risk taking and gambling for resurrection.   

The paper by Myers and Majluf (1984) is frequently cited as providing the 

theoretical underpinning for the pecking order theory.  In this theory, there are ‘good’ 

and ‘bad’ firms and asymmetric information between managers and investors, so that 

only managers know to which category a particular firm belongs.   Firms have to raise 

funds for new investments and, as a result of information asymmetries, securities 

markets price financial claims on the basis of the average type of firms in the market. 

As a consequence, the securities of the good (bad) firms are under- (over-) priced 

relative to their true underlying value.  The scale of the mispricing depends on the 

information sensitivity of the  security issued: riskless debt is not mispriced at all, 

while equity is more severely mispriced than risky debt.   

The under-pricing of the good firms’ securities results in a net transfer of value 

from existing shareholders to new investors.  If managers are employed to maximize 

value for the existing investors, they will finance the new project with the least 

information sensitive instrument.  Thus if good firms choose to finance the new 

investment at all, they do so with debt.  Bad firms pool their financing with the good 

firms and issue debt as well; if they try to exploit their overpriced securities by issuing 

equity, the markets will separate them away from good companies.  

It is important to recognise that the Myers-Majluf model does not provide a 

theory of capital structure.  Rather, it is a theory of debt, explaining why equity is 

dominated by debt and is never used in equilibrium.   Nevertheless, Myers (1984) 
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argues that a theory of capital structure can be constructed by ranking securities by 

their information sensitivity.  In equilibrium, firms avoid mispricing by working down 

the pecking order: “investment is financed first with internal funds, … then by new 

issues of debt; and finally with new issues of equity.  New equity issues are a last 

resort when the company runs out of debt capacity, that is, when the threat of costs of 

financial distress brings regular insomnia … to the financial manager” (Brealey and 

Myers p. 524).  Therefore ‘good’ firms use debt while ‘bad’ firms use equity: “it’s 

better to be at the top of the pecking order than at the bottom.  Firms that have worked 

down the pecking order and need external equity may end up … passing by good 

investment” (Brealey and Myers p. 527).  Though the pecking order theory recognises 

the logic of the trade-off theory, it denies its quantitative significance: “the attraction of 

interest tax shield and the threat of financial distress are assumed second order” 

(Shyam-Sunder and Myers (1999)).  

Some authors have tried to narrow the gap between the Myers-Majluf model 

and the pecking-order theory à la Brealey and Myers.  However, with richer models it 

can be shown that the Myers-Majluf model is neither a necessary nor sufficient 

condition for the pecking-order result.  On the one hand, Stein (1992) suggests a 

framework in which firms face both an adverse-selection problem and direct costs of 

bankruptcy.  In such a framework good firms stick to debt to avoid the under-pricing 

problem, signalling their better type and separating themselves from bad firms by their 

greater willingness to bear the risk of financial distress.5  On the other hand, Fulghieri 

and Larkin (2000) have noted that in a setting in which information is endogenously 

generated, firms may choose to issue equity precisely because it is information 

sensitive and therefore provides investors with an incentive to produce information 

about the firm.  Conversely, Fischer, Heinkel and Zechner (1989) have demonstrated 

how even in a trade-off setting, with a fixed (per issues) cost of issuing equity, firms 

may stray away from their target capital structure, adjusting leverage only when it 

strays beyond extreme bounds (like in an “sS” type of an inventory theory).  Firms’ 

predicted behaviour in this dynamic trade-off setting is indistinguishable from that of 

the pecking order theory. 
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2.2 Propositions 

In light of these theoretical difficulties, the pecking order is best regarded as a 

descriptive theory, which may or may not derive from a (modified) Myers-Majluf 

framework.  Rejection of the pecking-order theory is not therefore necessarily a 

rejection of the Myers-Majluf model, which at least in its purest form is not readily 

amenable to empirical testing.  We thus define four main propositions: 

 

Proposition 1 (internal finance): According to the pecking-order theory, investment is 

mostly internally financed. Funds from current operations and accumulated reserves 

from previous periods should be fully utilized before external finance is raised. 

 

Proposition 2 (dominance of debt): Under the pecking-order theory, debt is the 

dominant form of external finance.  Equity finance may be observed among low-quality 

firms.  

 

Proposition 3 (absence of a target): According to the pecking-order theory, firms 

should not issue equity except when they are close to insolvency. 

 

Proposition 4 (lumpy equity issues): In the presence of fixed costs, equity should be 

issued infrequently in large amounts. 

 

Testing these propositions is straightforward in the context of our methodology. 

The filter generates a data set where each observation is a five-year string of a firm-

level time series with the spike in the middle. Once all the spikes are aligned we simply 

aggregate at project time, rather than calendar time.   

The distinction between project and calendar time is an important one.  Table 1 

illustrates why and how standard aggregation procedures can be seriously misleading.  

There are two firms, generating the same amount of cash, and investing in the same 

sized project; firm A retains earnings that it later uses to fund the project, while firm B 

finances the project externally and then pays back the debt out of operations.  

However, aggregating horizontally in Table 1, the two firms are indistinguishable.  

Essentially, in such an aggregation negative and positive flows net out and conceal the 

 
5 See also Bolton and Freixas (2000) who describe a model in which both debt and equity are used in 
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effect of external financing.  Aggregating in calendar time across a sample of firms at 

different stages in the investment cycle creates a similar problem.  For example, firm B 

is funding two-thirds of the investment in period 1 externally but when combined with 

firm A the two firms together fund two-thirds of their combined investments internally.  

The problem is exacerbated if the sample contains many firms undertaking routine 

investment.6 

INSERT TABLE 1 

These considerations suggest that to identify the financing of investment 

projects, it is necessary to (i) focus on individual time periods at and around the 

investment, (ii) aggregate across firms in relation to project rather than calendar time 

and (iii) isolate large investments from routine replacement investment.  That is 

precisely what the filter described in this paper does.  

Since the filtering process generates a five-year time series for each firm 

centred on the spike, it is particularly well suited to an examination of the dynamic 

process and the degree of reversion in leverage around the spike.  It is noteworthy that 

the pecking order and the trade-off theories are observationally equivalent for highly 

leveraged companies: firms should issue equity according to both theories.  The real 

test comes once such firms are excluded and reversion in leverage from more modest 

initial levels is examined.   

 
equilibrium. 
6  See Chirinko and Singha (2000) for a discussion of the problems that this creates for testing the 
pecking order theory in the context of standard panel regressions. 
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3.  Data and Methodology 

In this section we explain how our data set was constructed.  Section 3.1 describes the 

sample that has been employed in this study, section 3.2 the way in which large 

investment spikes have been filtered out, and section 3.3 the characteristics of the 

sample of filtered firms. 

 

3.1 The Sample 

The data used in this paper are the flow-of-funds accounts of non-financial North 

American companies reported in COMPUSTAT, for the years 1988-1998.  All the 

companies are publicly traded, although some are traded over-the-counter rather than 

listed on one of the stock exchanges.  The data have been deflated to constant price 

values using the consumer price index.    

The basic data set comprises more than eleven thousand companies.  We have 

gone to considerable lengths to clean and check the data before using them.  We 

performed several consistency checks on the data, such as checking that sources of 

funds equal uses, deleting records (company-years) that fail these tests. We also 

deleted firms that failed to report key variables, such as after-tax income, depreciation, 

equity finance or debt finance. Approximately four hundred companies were deleted as 

a consequence, leaving 10,667 companies.  

There is a high turnover rate of firms caused by births and deaths. 6,293 of the 

10,667 companies were still alive in 1998 and 4,253 of them were in existence by 

1988.  Only 5,568 had five consecutive records, which is, effectively, the population 

on which we apply our filter. 

The next step was to aggregate the data into the following categories: 

(1) Iti =OPRti + EQUITYti + LTDEBTti + OTHERti 

where, I is fixed investment, 

OPR is cash flow from operations (after tax), 

EQUITY is equity finance (net), 

LTDEBT is long-term debt finance (net), 

  OTHER is the sum of all other variables,  

  t is a time index and 

i is a company index.  

The data-appendix provides details of the items included in each aggregate 

(with their COMPUSTAT labels).  A positive (negative) sign on the right hand side 



means a ‘source of funds’ (‘use of funds’); for example, LTDEBT is positive 

(negative) when the firm borrows (repays debt). 

Missing variables in COMPUSTAT need careful treatment.  Since all records 

add-up, ‘missing’ at this point does not mean ‘unaccounted for’ but rather aggregated 

into some other item in an undefined manner.  Hence, we have followed the only 

procedure possible of replacing missing values with zeros within variables I, OPR, 

EQUITY and LTDEBT.  For example, EQUITY is equal to SSTK+ PRSTKC (sale of 

equity and purchase of equity, see Appendix A).  If both SSTK and PRSTKC are 

missing, the whole record, i.e. EQUITY, is deleted.  If, however, only one of SSTK 

and PRSTKC is missing, then the missing item has been replaced with zero, on the 

assumption that EQUITY is already reported on a net basis.  We have checked this 

procedure against a sample of original company accounts and believe the resulting 

measurement error to be small. 

All other items are aggregated in OTHER.  OTHER therefore includes ‘changes in 

liquid assets’ as well as ‘measurement errors’ and genuinely ‘other’ items. Given its 

economic significance, we went to considerable lengths to try to identify ‘changes in 

liquid assets’ separately but we were unable to do this.  However, we believe the 

quality of the other items to be high. 

 

3.2 The Filter 

The filter is designed to identify companies with spikes of investment.  We define a 

spike as a five-year string of investment data that fits the following pattern:   

(3) (1, 1, (2 or more), 1, 1),  

1 represents the off-spike base level of investment and 2 is the minimum ratio of the 

spike to base level investment. 

The filter scans the raw data record by record searching for an investment 

pattern fitting (3). First, it computes a base level of investment,  

(4) 
4

2,1,1,2,
,

++−− +++
= titititi

ti
IIII

b  

Given the base-level of investment, pi,t+j, the pattern, is defined as the base level off 

spike and double the base level on spike: 

(5)   p  2,...,2,
02

,

,
, +−=



 =

=+ j
otherwiseb

jifb

ti

ti
jti

The next step is to calculate the sum of squared errors from pi,t+j : 
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However, since we define the spike as double or more the base level, we treat positive 

spike deviations as a perfect fit, i.e. 

(7) 
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+ 2,,2,
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otherwisepI
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The result is a mapping from each record (excluding, for each firm, its first and 

last two years) to the number defined in equation (6), which measures the quality of fit 

of these five years of data to the pattern in equation (5).  

The level of fit required to qualify for an investment spike is judgemental.   

Figure 1 records a sample of typical strings by decreasing order of quality of fit (best 

fit is at the upper-left corner). Each string contains five yearly observations along the 

project-time index τ = -2,...,2 with the spike at τ=0.  On the basis of this we have 

chosen 0.25 as a reasonable cut-off level for ER. 

INSERT FIGURE 1 

We delete 17 firms with extreme values and obtain our working sample of 535 

companies with 5 complete records and a spike in the middle.  The criterion for 

excluding extreme values and its effect are described in the data appendix and in Table 

A1.  The appendix also provides an industry breakdown of the sample. 

 

3.3 The Filtered Sample 

We have examined the possible sample selection bias involved in the filtering process.  

Table 2 reports sample statistics of both the raw panel and the filtered sample.  One 

might expect the filtered sample to be biased towards mature companies, in terms of 

size and low levels of leverage, and towards NYSE and away from NASDAQ firms.  

However, a probit regression that estimates the probability that  a firm is filtered out 

(dependent variable equals 1) or not reveals that neither these differences nor industry 

affiliation are statistically significant (Panel A of Table 2). 

 Panel B of Table 2 presents the estimated probability of being filtered out, 

conditional upon the number of consecutive observations which are available for that 

firm.  It turns out that the probability rises from 2.4% for a firm with five years of 
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consecutive observations to 16.6% for a firm with 11 years of consecutive 

observations.7 

INSERT TABLE 2 

Table 3 provides statistics on the characteristics of the sample of filtered firms 

categorized into three equal size groups measured by base level investment.  The large 

size group have average total assets of $3 billion and the small of $25 million.  

Average annual growth in assets is between 4.7% and 5.9% over the five-year strings 

and between 4.8% and 6.4% over the two years to the investment spike.  There is little 

difference in growth rates between the three size groups.  Market to book ratios 

average just under 2 and leverage ratios (debt over total assets) range from an average 

of 51% in the small firms to 59% in the large firms.  The main differences between 

size groups relate to profit (after tax income before extraordinary items normalized by 

base level investment) and cash flow volatility.  While large and medium-sized firms 

are on average making profits, small firms are on average making losses and the 

volatility of small firms cash flows are appreciably greater than those of medium and 

large sized firms. 

INSERT TABLE 3 

 
7 This suggests that inclusion in the sample is less of a function of endogenous variables such as 
financial structure and performance than of a largely exogenous factor, namely the number of 
continuous observations on a firm. 
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4. Results 

Section 4.1 examines propositions 1 and 2 in the context of short-term financing flows 

of investment spikes.  It rejects proposition 1 but finds some support for proposition 2.  

Section 4.2 examines long-term leverage dynamics.  It finds strong evidence of 

reversion of leverage after an investment spike and rejects the pecking order prediction 

of no reversion (proposition 3).  We conclude that financing behaviour around large 

investment projects is consistent with the pecking-order theory in the short run and the 

trade-off in the long run.   

Fisher, Heinkel and Zechner’s (1989) description of adjustment occurring 

outside but not within bands of leverage might therefore be thought to be an accurate 

reconciliation of the two theories.  However, in Section 4.3, we find that it is not 

consistent with at least one aspect of the adjustment process, namely that firms re-

establish previous levels of leverage through the frequent issuance of small amounts of 

new equity (proposition 4).  

 

4.1 Sources of funding 

Table 4 aggregates flow of funds around a project time of τ=0 for the three firm size 

groups of small, medium sized and large firms.  All flows are deflated by base level of 

investment – average investment in the four years around the spike.  The average size 

of the spike is 2.71 times base investment for large firms, 2.85 for medium-sized firms 

and 3.81 for small firms.   

Funds from ‘operations’ during a spike are of the same order of magnitude as 

the base level of investment, and well below the investment spike.  As suggested at the 

beginning of the paper and by the aggregate studies of financing, they are therefore in 

line with firms’ routine replacement investment but fall well short of the requirements 

of investment spikes. 

The shortfall is taken up by debt in large firms.  Debt is the dominant form of 

funding for large firms and new equity is largely absent.  We have computed an 

estimate of the leverage implied by investment projects through dividing the amount of 

debt raised by the increase in investment above its base level in the year of the spike 

(namely, 1.03 over 2.71-1.00 for large firms).  60.2% of the investment spike is funded 

from debt by large firms on this basis.  Most of the remainder comes from “other” 

sources. 

INSERT TABLE 4 
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The picture for medium sized firms is similar but they issue more new equity 

prior to the investment spike than large firms.  63.2% of the investment spike is 

financed from debt and 10.8% from new equity in the case of medium sized firms.  

Small companies issue substantial amounts of new equity prior to as well as during the 

year of the investment spike and only modest amounts of debt.  91.1% of the 

investment spike is funded from new equity and only 22.8% from debt.   Furthermore, 

while funds from operations are overall the most widely used source in the five years 

around the investment spike in large and medium-sized firms, new equity issues 

dominate operations as well as debt in small firms over the five years. 

Figure 2 plots the complete distribution of debt and equity flows during a spike.  

Debt finance is shown on the horizontal axis and new equity on the vertical axis.  The 

investment spike itself is used to deflate both sources so that the distance of an 

observation from the plotted diagonal measures the other sources used to finance the 

spike. The graph provides clear confirmation of the dominance of debt among large 

firms. Many firms are financed exclusively from debt, with no new equity at all.  

Virtually all observations are spread along the horizontal axis, with little evidence of a 

balanced combination of debt and equity financing and only one firm that can be 

characterised as equity financed. The picture changes as one moves to smaller size 

categories of firms: although a majority are still debt financed, there are many small 

companies that can de described as being exclusively equity financed. 

INSERT FIGURE 2 

Table 5 records the flow of funds of firms engaging in substantial equity 

operations involving a new equity issue or buy-back in excess of base level of 

investment, i.e. outside the range –1 to 1 relative to base-level investment, b.  There are 

297 substantial new equity issues in total over the period τ = –2 to +2, 46 by large 

firms, 64 by medium sized firms and 187 by small firms.   There are 125 substantial 

buy-backs, 51 by large firms, 37 by medium sized firms and 37 by small firms.  

Therefore, while small firms issue equity around large investment projects, large firms 

engage in share buy-backs, consistent with the large amount of debt that they raise. 

INSERT TABLE 5 

The new equity issue activity of small firms is associated with exceptionally 

large investment projects, 5.58 times base-level investment on average and large 

operating losses, -3.50 times base-level investment.  The buy-backs of large firms are 

associated with large operating profits (2.44 times base-level investment) of a 
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magnitude about equal to their spike investment (2.54 times base-level investment).  

New equity issues therefore primarily occur in small, loss making firms with large 

investment requirements and buy-backs in profitable, large firms. 

According to the pecking order theory, financing should be determined by the 

difference between investment and earnings with little influence of firms’ starting 

levels of leverage.  Table 6 examines this in regressions of debt and equity issuance in 

the year of the investment spike (τ=0) on the size of the investment, cash flow from 

operations in τ=0, ‘slack’ accumulated over the two years prior to the spike (defined as 

cash flow minus investment cumulated over τ=-2 and -1) and initial leverage at τ=-2.8  

The table also reports the results of showing the influence of operations separately for 

companies earning positive profits (“operations +”) and those making losses 

(“operations –“) in τ=0.   

Table 6 confirms the striking differences noted in the previous sections between 

equity and debt financing and different size groups of firms.  In the period of the 

investment spike, debt finance is positively related to the size of the investment spike 

for all size groups of firms.  Consistent with previous observations on the financing of 

investment spikes, a dollar increase in investment expenditure is associated with an 

approximately 60 cents increase in debt (column 1).   This is observed in all three size 

groups.  In contrast, there is a much smaller, though in general still significant, relation 

of equity to investment expenditure (column 4).   

INSERT TABLE 6 

In regard to profits, there is a negative relation of both debt and equity 

financing with earnings (columns 1 and 4).  However, the size of the coefficients in 

both the debt and equity regressions are substantially below unity in absolute terms.  

This is inconsistent with the pecking order theory that predicts that, since firms exhaust 

their internal sources before turning to external ones, a unit increase in profits should 

be associated with a unit reduction in external and in particular debt finance.  In 

contrast with the prediction of proposition 1, firms do not therefore exhaust internal 

resources before turning to external ones.    

Even in large firms (which up to this point have displayed the closest 

consistency with the pecking order theory), the coefficient on operations is only just 

significant, and well below minus one (i.e. -0.19 in column 1).  When earnings are 

 
8 Industry dummies have not been shown but their inclusion did not affect the results. 
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disaggregated into firms making positive and negative profits (in column 2 in Table 6), 

the negative relation of debt finance with earnings is observed to be only associated 

with firms making profits.  Furthermore, the weak relation of earnings to debt finance 

is not attributable to a relation with accumulated reserves from previous periods 

(“slack”).  The coefficient on the slack variable is actually positive rather than 

negative. 

In small firms it is equity not debt financing that is negatively related with 

earnings from operations (column 4).  In particular, disaggregating earnings into 

positive profits and negative losses (column 5), the negative relation of equity finance 

with earnings is associated with loss making, small firms 

The significance of the financing position of firms is reinforced when initial 

leverage is introduced (columns 3 and 6).  It has little effect on debt financing (column 

3) but it is associated with significantly more equity financing in medium and small 

firms column 5).  Thus while debt financing is primarily influenced by the financing 

requirements of profitable large firms, equity financing is driven by the financing 

needs of loss making, highly leveraged small firms.  

In summary, we reject proposition 1: large projects are substantially financed 

from external sources and, contrary to the pecking order prediction of proposition 1, 

firms do not exhaust all internal resources before they start raising external funds.  We 

have found some support for the pecking order theory predictions of proposition 2. 

Investment spikes are financed by debt in large and medium sized firms, and by equity 

issues in small, loss-making firms.  However, the influence of earnings on external 

financing is weaker than predicted by the pecking order theory and varies by the size 

and profitability of firms.   

 

4.2 Leverage reversion  

According to the pecking order theory, once disturbed, firms do not adjust leverage 

back to a target level (unless they are close to insolvency) (proposition 2).  Shyam-

Sunder and Myers (1999) note that leverage reversion does not in itself demonstrate 

the validity of the trade-off theory since leverage may decline after a perturbation 

simply because firms accumulate retained earnings.  To overcome this problem we 

construct a measure of notional leverage - the hypothetical leverage a company would 

have had at τ=2 had it issued no equity at all during the five year period, i.e. converting 
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all equity issues into debt and cumulating them with new debt finance.  We then 

compare actual with notional leverage to establish the effect of new equity issues rather 

than retained earnings on leverage adjustment. 

Figure 3 reports actual leverage against notional leverage (both measured at 

τ=+2) for the three size categories of firms.  A point below the diagonal line implies 

that there was an issue of equity over the five-year period. Consistent with previous 

observations, many firms do not issue any significant amounts of equity and there are 

more equity issues among small, particularly highly leveraged firms. 

INSERT FIGURE 3 

Figure 4 analyses the adjustment of leverage to the investment spike over the 

entire five-year period.  The adjustment to leverage is measured as actual leverage 

minus notional leverage and is plotted on the vertical axis. The horizontal axis records 

the perturbation to leverage due to the investment spike and is measured by notional 

leverage in τ=+2 minus initial leverage in τ=-2.  

Figure 4 shows a clear inverse relation between leverage adjustment and the 

size of the shock for large firms and some but a rather less pronounced relation for 

medium-sized and small firms.  Large firms therefore demonstrate the largest reversion 

to previous leverage levels. 

INSERT FIGURE 4 

Table 7 estimates the adjustment coefficient implied by figure 6.  It reports the 

results of regressing leverage adjustment (actual minus notional leverage in τ=+2) on 

the financing perturbation (notional minus initial leverage) in τ=0.  A coefficient of 

minus one represents complete offset to perturbations and zero no adjustment.  Table 7 

reports significant adjustment away from notional leverage in all size classes of firms 

but it also confirms the observations in figure 6 that adjustment is most pronounced in 

large firms and least in small firms.   

INSERT TABLE 7 

This analysis is open to the criticism noted above that the pecking order and 

trade-off theories are observationally equivalent for highly levered firms: both predict 

that leverage will be adjusted at high levels of leverage.  To distinguish between the 

two it is therefore necessary to exclude firms that are not under threat of bankruptcy.  

According to the trade-off theory such firms still adjust their leverage; according to the 

pecking order they do not (proposition 3).   Table 7 reports a sequence of regressions 

on nested samples of firms, in which highly levered firms are progressively excluded 
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as one moves to the right. If the pecking order theory is correct, and only highly 

levered firms respond then the adjustment coefficient should diminish.  This is not 

what is observed.  In fact, the adjustment coefficient actually increases rather than 

diminishes in large firms, which was the very category of firms in which the pecking 

order theory displayed the best performance in the short run. 

In summary, our data set helps to resolve existing debates about the pecking 

order and trade-off theories by separating short- and long-run effects.  We have 

observed that in the long-term there is reversion in leverage by issuing equity, even in 

firms with modest levels of leverage under no immediate threat of bankruptcy.   

These results demonstrate the insights that the filtering technique can provide.  

By aligning investments in project rather than calendar time, we have able to isolate 

short and long run effects, to transform the data into notional as well as actual 

measures of leverage and to truncate the sample in tests of non-linear effects in the 

adjustment process.    

 

4.3 Size and frequency of new equity issues 

Our results to date suggest that the financing behaviour of firms is consistent with the 

pecking order in the short run and the trade-off in the longer run.  Fischer, Heinkel and 

Zechner (1989) have suggested a theoretical model that is consistent with this. They 

model a multi-period firm with large fixed costs of issuing equity.  The results are 

similar to inventory models.  Leverage fluctuates within a band but is adjusted towards 

a target on hitting a band through a large equity issue.  This theory implies that equity 

should be issued infrequently in large, lumpy amounts (proposition 4).  

Figure 5 shows that this is not the case.  It has excluded cases of very small 

issues that might be associated with, for example, managerial compensation.  

Nevertheless it records that new equity issues and buy-backs are effectively distributed 

around zero.  If all issues had been included then the mass at zero would have been 

even greater.  New equity issuance is not dominated by a small number of large issues 

but by a large number of relatively modest issues. 

INSERT FIGURE 5 

Table 8 reports cumulative size distributions of equity issues and buy-backs 

combined for the three size groups of firms.  Panel A shows a very skewed distribution 

with more than 90% of issues and buy-backs being less than their mean size for small 

and medium sized firms and between 80 and 90% being less than the mean size of 
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issues and buy-backs by large firms.  Panel B shows that the number of years in which 

issues and buy-backs are made over the five-year period around a spike lies quite 

uniformly across the range 0 to 5 for the sample of small companies.  The mode for 

medium sized and large firms is one or two years but there are a significant number of 

companies engaging in more frequent transactions.   

INSERT TABLE 8 

The picture that emerges is of companies making a large number of small 

issues and buy-backs of equity over the five-year period around the investment spike.  

We therefore reject proposition 4 that new equity issues are made infrequently in large 

amounts. 
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 5. Conclusions 

This paper has reported a new approach to evaluating capital structure and the 

financing decisions of firms.  It describes a method of filtering large investment 

projects and performing “event studies” of the financing of these projects.   This 

approach goes to the heart of issues in corporate finance and provides a more precise 

test of capital structure theories than has previously been available. 

What we observe is that around the time of investment spikes both pecking 

order and trade-off theories play some role in firms’ financing decisions.  In the short-

run, in the immediate vicinity of the spike, the pecking order prevails: profitable, large 

firms employ debt in preference to equity and increase their debt in line with their 

financing requirements.  Small firms turn to equity markets to finance large investment 

spikes, in particular when they encounter losses and would be pushed to high levels of 

leverage if they had financed the investment with debt.  In the longer term, there is 

clear evidence of reversion back to previous levels of leverage even from relatively 

modest starting levels.  Neither the pecking order nor the trade-off theories therefore 

provide adequate descriptions on their own of the short-run impulse response and long 

run convergence of leverage.   

Away from the peaks of investment, retained earnings are in line with base 

levels of investment.  This is consistent with the observations in aggregate studies of 

corporate finance at the country level that retained earnings are the dominant source of 

finance (Corbett and Jenkinson (1997), Mayer (1988) and Rajan and Zingales (1995)).  

But what aggregate studies disguise that the filter has revealed for the first time is the 

sensitivity of corporate financing to the size of both investments and firms.  When 

firms have large investment funding requirements, they raise substantial amounts of 

external finance - in large firms in the form of debt and in small, particularly loss-

making, firms as new equity issues.   
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Table 1: 
Aggregation bias – a numerical example 

This table shows the flow-of-funds of two fictitious firms (+ is a source, - is a 
use of funds). Both firms have to finance a lumpy project. Firm A is internally 
financed while Firm B is (largely) externally financed. But aggregating across 
the three time periods (fourth column), the two firms look exactly the same, 
wholly financed by retentions.  

 

 firm A  firm B 

time 1 2 3 aggr. 1 2 3 aggr. 

investment 0 0 -150 -150 -150 0 0 -150 

operations +50 +50 +50 +150 +50 +50 +50 +150 

Liquid assets -50 -50 +100 0 0 0 0 0 

external fin. 0 0 0 0 +100 -50 -50 0 

 

 

 

 



Figure 1 
A Sample of Investment Strings and the Quality of Fit 

The figure provides an illustration of the relationship between the ER measure of the goodness of fit (see 
equation (6)) and different investment strings.  We have sampled strings with ERs between 0.1 and 0.4. at 
ticks of (approximately) 0.02. Note that the quality of fit is decreasing across strings (i.e. ER is increasing 
from upper-left to bottom-right). Investment, I, is deflated by the base-level of investment, b, which equals 1 
in these figures.   τ is time index for ‘project year’ with the spike at τ=0.    
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 Table 2 
Testing for Selection Bias 

In Panel A, we look for systematic differences between the raw panel and the filtered sample. ‘Mean’ refers to 
averages of company means. In the last column we report the results of a probit regression where the dependent 
variable gets a value of one if the firm is filtered out, and zero if it is not (z-statistics in brackets).   
 
Panel B presents the results of a probit regression on duration variables (z-statistics in brackets). ‘Duration’ refers 
to the number of consecutive observations available for each firm.  Since there is no reason to believe that the 
probability of being filtered out is linear in duration, there is a separate dummy variable for each duration (from 
five to eleven). No other variables are included. The last column presents the results in terms of conditional 
probabilities  
 
 

Panel A 
Relation Between Raw Panel and Filtered Sample 

 
 Mean  Probit 
 Raw Panel Filtered Sample   
Total Assets ($m) 776.55 1174.23  -0.00(-0.50) 
Earning/ Assets 0.09 0.06  0.22(1.49) 
Market-Book Ratio 2.52 1.89  -0.00(-0.07) 
Debt/Asset 0.61 0.54  -0.05(-0.41) 
Industry Dummies   Insignificant 
Duration Dummies   Significant 
 Incidence   
NYSE 1817 215  0.21(1.05) 
AMEX 480 35  -0.07(-0.35) 
NASDAQ 4882 249  0.05(0.24) 
OTHER 364 21   
     
N 7543 510   
R2    0.18 

 
Panel B 

Probability of Being Filtered Out, Conditional on Duration  
Duration Dummies Coefficient  Conditional Probability (%) 

5 years 4.15 (25.99)  2.39 
6 years 4.27(.)  3.22 
7 years 4.64 (32.24)  6.94 
8 years 4.63 (30.07)  6.68 
9 years 4.79 (34.28)  9.18 
10 years 4.94 (37.53)  11.9 
11 years 5.15 (43.57)  16.6 
    
N 7543   
R2 0.17   
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Table 3 
Firm Characteristics By Size Groups 

This table reports means and standard deviations (in brackets) of firm characteristics of the filtered 
sample of firms partitioned by three equal size groups (179 large, 178 medium and 178 small firms) by 
base level of investment (b).  The definition of firm’s characteristics are as follows: 

Total assets are as defined in COMPUSTAT (see data appendix).  
Growth: total assets, τ=-2 to τ=2, annualized. 
Growth to spike: total assets, τ=-2 to τ=0, annualized over five years,  
Market/book: (total liabilities + market value of equity)/ book value of assets (at τ=-2). 
Profit: after tax income before extraordinary items/base level of investment. 
Leverage (static): total debt/ total assets.  
Volatility: intra-firm standard deviation of cash flow (after tax) from operations’. 

Standard deviations in brackets. 
 
Size-Group Large Medium Small 
Total Assets ($ million) (τ=-2) 3,061 (6,188) 144 (114) 25 (29) 
Growth (%) 4.7 (8.4) 5.9 (10.6) 5.2 (12.7) 
Growth to Spike (%) 4.8 (6.4) 5.9 (8.4) 6.4 (11.4) 
Market/Book (τ=-2) 1.92 (1.34) 1.83 (1.28) 1.94 (1.53) 
Market/Book (τ=2) 1.93 (1.26) 1.57 (0.80) 1.75 (1.43) 
Profit 0.67 (1.24) 0.60 (1.66 ) -0.75 (4.45) 
Leverage (τ=-2) 0.59 (0.22) 0.52 (0.24) 0.51 (0.29) 
Cash-Flow Volatility 0.57 (0.76) 1.04 (1.55) 3.10 (3.48) 
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Table 4 
Flow of Funds for Filtered Sample 

Flow of funds, for the filtered sample (545 firms) by project year τ and for the five years τ = -2 to 2. All 
variables are deflated by the base-level of investment, i.e. I, OPR, EQUITY LTDEBT and OTHER divided 
by b as defined in equation (4). A  +  indicates a source of funds, a  -  indicates a use of funds, so that all rows 
add-up, horizontally, to zero. Size is measured by b, and the sample is split into three groups with, roughly, 
the same number of observations in each.  The table reports arithmetic means and standard deviations (in 
brackets) for each size group. 
 

    Flow of Funds in Filtered Firms 
τ Investment Operations Equity Debt Other 

Large Firms (N=179) 
-2 -0.96 (0.18) 1.00 (0.92) 0.18 (1.00) -0.18 (1.00) -0.03 (1.52) 
-1 -1.00 (0.17) 1.20 (0.86) -0.01 (090) -0.03 (1.97) -0.16 (1.91) 
0 -2.71 (1.80) 1.04 (1.16) 0.01 (0.90) 1.03 (1.60) 0.63 (1.40) 
1 -1.04 (0.17) 1.13 (1.63)  0.04 (1.06) -0.04 (1.30) -0.09 (1.92) 
2 -0.99 (0.17 1.33 (1.23) -0.32 (1.08) -0.07 (0.81) 0.05 (1.16) 

Total -6.71 (1.80) 5.69 (4.24) -0.09 (3.25) 0.72 (3.26) 0.40 (4.57) 
 

Medium-Sized Firms (N=178) 
-2 -0.94 (0.18) 1.02 (2.82) 0.52 (2.29) -0.06 (1.77) -0.54 (3.55) 
-1 -1.03 (0.20) 1.39 (1.51) 0.41 (1.86) -0.16 (1.76) -0.61 (2.07) 
0 -2.85 (2.45) 1.36 (2.25) 0.20 (1.10) 1.17 (2.52) 0.12 (2.97) 
1 -1.05 (0.20) 1.25 (2.01) 0.07 (1.54) -0.04 (2.29) -0.23 (2.82) 
2 -0.98 (0.20) 1.27 (2.72) 0.01 (2.30) -0.08 (3.18) -0.22 (4.02) 

Total -6.85 (2.45) 6.29 (8.03) 1.20 (4.87) 0.84 (4.96) -1.48 (8.59) 
 

Small Firms (N=178) 
-2 -0.96 (0.21) 0.85 (4.68) 2.06 (6.13) -0.54 (3.60) -1.41 (6.71) 
-1 -1.03 (0.21) 1.20 (5.45) 2.57 (6.66) -0.75 (3.69) -1.98 (7.23) 
0 -3.81 (4.69) 0.78 (5.90) 2.56 (7.53) 0.64 (4.84) -0.17 (7.85) 
1 -1.01 (0.20) -0.07 (6.59) 0.59 (3.98) -0.30 (3.78) 0.79 (7.17) 
2 -0.99 (0.21) 0.13 (7.31) 1.12 (5.72) -0.65 (3.58) 0.39 (7.57) 

Total -7.81 (4.69) 2.89 (22.04) 8.90 (19.74) -1.60 (9.00) -2.38 (18.10) 
 
 



Figure 2 
Sources of Finance at ι=0 

This figure records the ratio of debt finance to investment in the year of the investment spike 
on the horizontal axis and the ratio of equity finance to investment on the vertical axis for the 
sample of firms partitioned into three equal size groups. 
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Table 5 
Flow of Funds Around Substantial Equity Issues and Buy-Backs 

This table records flow of funds (as a proportion of base level investment) for firms that have engaged in substantial 
equity operations – issues and buy-backs.  A substantial operation is defined as one that falls outside of the segment    
[-1,1], i.e. is more than base level investment (b).  N is the number of such issues and buy-backs.  Figures in brackets 
are t-statistics. 

 
τ N Investment Operations Equity Debt Other 

 
Large Firms (N=179) 

Equity Issues 
-1,-2 24 -0.92 (0.21) 0.70 (0.67) 2.41 (2.08) -0.97 (2.15) -1.22 (2.10) 

0 8 -3.06 (2.25) -1.11 (3.00) 2.45 (1.64) -0.24 (1.84) 1.95 (2.84) 
1,2 14 -1.07 (0.15) 0.85 (1.05) 2.41 (1.31) -1.16 (1.91) -1.04 (1.32) 

Buy-Backs 
-1,-2 15 -1.00 (0.15) 2.12 (1.53) -1.82 (0.99) 0.24 (0.98) 0.46 (1.08) 

0 7 -2.54 (1.23) 2.44 (1.79) -2.62 (1.75) 1.63 (2.42) 1.08 (1.51) 
1,2 29 -1.02 (0.16) 2.90 (1.76) -2.62 (1.88) 0.51 (1.46) 0.24 (1.71) 

 
Medium-Size Firms (N=178) 

Equity Issues 
-1,-2 29 -1.07 (0.20) 1.14 (1.51) 4.52 (4.54) -1.86 (3.05) -2.73 (3.50) 

0 17 -4.90 (6.20) 1.06 (1.27) 2.73 (1.65) 1.34 (4.36) -0.23 (1.68) 
1,2 18 -1.02 (0.23) 1.57 (6.74) 4.81 (3.22) -2.26 (4.77) -3.10 (8.71) 

Buy-Backs 
-1,-2 8 -1.06 (0.18) 1.72 (0.77) -1.72 (40.5) 0.82 (1.24) 0.25 (1.25) 

0 5 -2.71 (1.13) 2.18 (0.65) -2.16 (1.89) 0.08 (0.21) 2.61 (1.81) 
1,2 24 -1.05 (0.18) 2.39 (2.07) -3.44 (4.52) 1.03 (4.87) 1.06 (2.28) 

 
Small Firms (N=178) 

Equity Issues 
-1,-2 91 -1.03 (0.23) -0.20 (6.10) 9.63 (9.23) -1.35 (4.35) -7.04 (8.02) 

0 42 -5.58 (7.07) -3.50 (9.06) 10.89 (12.3) 2.20 (7.13) -4.01 (11.7) 
1,2 54 -1.01 (0.23) -2.83 (9.11) 6.97 (9.51) -0.89 (4.13) -2.24 (11.0) 

Buy-Backs 
-1,-2 14 -1.04 (0.18)  1.61 (4.65) -3.91 (2.99) 1.10 (3.46) 2.24 (6.62) 

0 6 -3.07 (2.08) 1.63 (6.32) -1.95 (0.54) 0.30 (3.15) 3.09 (6.53) 
1,2 17 -1.01 (0.22) 3.70 (9.56) -5.20 (7.75) -1.93 (5.42) 4.44 (8.40) 

 



Table 6 
Regression of Project Finance (τ=0) in Investment and Earnings   

This table reports the results of regressions of debt finance and equity finance in τ=0 on investment, cash 
flow from operations, slack (which is the difference between cash flow from operations and investment over 
the period τ=-2 to –1) and initial leverage at τ=-2.  In columns 2, 3, 5 and 6 the effect of cash flow from 
operations has been shown separately for firms with positive (operations +) and negative (operations -) cash 
flows.  Regressions are reported separately for large, medium-sized and small firms. t-statistics are shown in 
brackets. 

  

 

Large Firms (N=179)  
Debt Financing Equity Financing 

Investment 0.59 
(11.54) 

0.60 
(12.02) 

0.67 
(6.68) 

0.08 
(2.42) 

0.08 
(2.57) 

0.02 
(0.30) 

Operations -0.19 
(-1.87) 

  -0.22 
(-3.52) 

  

Slack 0.09 
(1.32) 

0.16 
(2.12) 

0.14 
(1.94) 

-0.17 
(-3.77) 

-0.15 
(-3.20) 

-0.14 
(-2.94) 

Operations +  -0.50 
(-3.45) 

-0.48 
(-3.24)

 -0.33 
(-3.47) 

-0.35 
(-3.62) 

Operations -  0.09 
(0.66) 

0.05 
(0.36) 

 -0.13 
(-1.48) 

-0.14 
(-1.07) 

Initial leverage    -0.12 
(-0.81)

  0.11 
(1.15) 

R2 0.44 0.47 0.46 0.27 0.27 0.28 
      
 Medium-Sized Firms (N=178) 
 Debt Financing Equity Financing 
Investment 0.66 

(10.98) 
0.66 

(10.94) 
0.85 

(5.50) 
0.21 

(7.03) 
0.21 

(7.01) 
-0.08 

(-1.15) 
Operations -0.21 

(-0.31) 
  -0.01 

(-0.40) 
  

Slack 0.00 
(0.10) 

0.01 
(0.17) 

-0.01 
(-0.22)

-0.04 
(-1.82) 

-0.03 
(-1.66) 

-0.01 
(-0.43) 

Operations +  -0.07 
(-0.58) 

-0.07 
(-0.60)

 -0.06 
(-1.08) 

-0.06 
(-1.07) 

Operations -  0.01 
(0.12) 

0.02 
(0.22) 

 0.02 
(0.44) 

0.01 
(0.15) 

Initial leverage    -0.29 
(-1.35)

  0.45 
(4.40) 

R2 0.41 0.41 0.42 0.22 0.22 0.29 

 

 32



 33

Table 6: cont. 
 

Small Firms (N=178)  
Debt Financing Equity Financing 

Investment 0.58 
(8.96) 

0.60 
(9.35) 

0.42 0.18 
(1.69) 

0.12 
(1.19) 

-0.35 
(-1.91) 

Operations -0.08 
(-1.33) 

  -0.58 
(-5.56) 

  

Slack 0.07 
(1.81) 

0.09 
(2.14) 

0.10 
(2.33) 

-0.05 
(-0.75) 

-0.08 
(-1.19) 

-0.06 
(-0.90) 

Operations +  -0.34 
(-2.78) 

-0.33 
(-2.70) 

 -0.02 
(-0.09) 

0.01 
(0.07) 

Operations -  0.03 
(0.40) 

0.01 
(0.13) 

 -0.83 
(-6.50) 

-0.88 
(-7.04) 

Initial leverage    0.36 
(1.88) 

  0.96 
(3.15) 

R2 0.33 0.36 0.37 0.24 0.28 0.31 
 



Figure 3 
Actual and Notional Levels of Leverage   

This figure plots actual against notional levels of leverage in τ=+2 assuming that all 
external finance from τ=-2 to +2 was in the form of debt.  Actual leverage is defined as 
(total liabilities+2)/(total assets+2) and notional leverage as (total debt+2 + ∑equity issues)/ 
(total assets+2), where ∑ is from τ=-2 to +2. In eighteen cases where the numerator of 
notional leverage is negative (i.e. buy-backs exceed total liabilities), leverage was set equal 
to zero and thirty-two observations where either actual or notional leverage exceeded 1.5 
where omitted from the figure (but not the regressions below).   
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Figure 4 

Leverage Adjustment  
This figure shows the extent to which firms adjust from their notional leverage.  The vertical 
axis reports leverage adjustment (actual minus notional leverage) and the horizontal axis the 
leverage perturbation (notional minus initial leverage).  Actual leverage is defined as (total 
liabilities+2)/(total assets+2), initial leverage is (total liabilities-2)/(total assets-2) and notional 
leverage is (total debt+2 + ∑equity issues )/ (total assets+2), where ∑ run from τ=-2 to +2.  
Some (seventy two) observations where either initial, actual or notional leverage exceeded 
one were omitted from both the graphs and the regressions below. 
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Table 7 
Leverage Adjustment  

This table reports the results of regressions of leverage adjustment (actual minus 
notional leverage) on leverage perturbation (notional leverage minus initial leverage) for 
four categories of notional leverage (NL), less than 1, 0.9, 0.8 and 0.7.  The results are 
recorded separately for large, medium sized and small firms.  Actual leverage is defined 
as (total liabilities+2)/(total assets+2), initial leverage is defined as: 
(total liabilities-2)/(total assets-2), and notional leverage (NL) is defined as:  
(total debt+2 + ∑equity issues)/ (total assets+2), where ∑ runs from τ=-2 to +2.               t-
statistics are shown in brackets. 

 
 

 Large Firms 
 NL<1 

(N=168)
NL<0.9 
(N=159)

NL<0.8 
(N=142) 

NL<0.7 
(N=114) 

Leverage perturbation -0.66 
(-15.01) 

-0.67 
(-14.18) 

-0.76 
(-13.55) 

-0.78 
(-10.76) 

R2 0.58 (0.56) 0.57 0.51 
     
 Medium-Sized Firms 
 NL<1 

(N=162)
NL<0.9 
(N=155)

NL<0.8 
(N=144) 

NL<0.7 
(N=124) 

Leverage perturbation -0.44 
(-7.01) 

-0.46 
(-7.11) 

-0.41 
(-6.10) 

-0.41 
(-5.61) 

R2 0.24 0.25 0.21 0.21 
     
 Small Firms 
 NL<1 

(N=133)
NL<0.9 
(N=130)

NL<0.8 
(N=122) 

NL<0.7 
(N=110) 

Leverage perturbation -0.40 
(-5.90) 

-0.36 
(-5.56) 

-0.34 
(-5.17) 

-0.26 
(-3.56) 

R2 0.20 0.19 0.18 0.10 
 



Figure 5 
Frequency of New Equity Issues  

The figure shows equity issues deflated by base-level of investment over the period τ=-
2,...,2. Zero issues (581 observations) and very small issues between –0.1 and 0.1 (872 
observations)) have been excluded to highlight the unimodal nature of the distribution.   
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Table 8 
Distribution of Equity Issues and Buy-Backs by Size and Number of Issues or 

Buy-Backs(%) 
Panel A of Table 5 shows accumulated size distributions of equity issues and buy-backs (both an issue and a 
buy-back have a positive sign) over the entire five-year period. All transactions are deflated by the base-level 
of investment over the period τ=-2,...,2. Zero transactions (581 observations) and small transactions, below 
10% of the base-value of investment (872 observations) are excluded.   
Panel B shows the distribution of firms by the number of equity issues or buy-backs over the entire five-year 
period. Both an issue and a buy-back have a positive sign. All transactions are deflated by the base-level of 
investment over the period τ=-2,...,2. A small transaction, below 10% of the base-value of investment, is 
counted as ‘no issue’ 

 
Panel A: Distribution of Equity Issues and Buy-Backs by Size 

 Value Deciles 
Transaction Deciles Large Firms Medium Firms Small Firms 

1 1.3 0.8 0.3 
2 3.0 1.9 0.7 
3 5.6 3.3 1.4 
4 8.9 5.1 2.5 
5 13.6 7.5 4.3 
6 19.6 11.1 7.1 
7 27.6 16.8 12.1 
8 39.0 26.5 22.4 
9 55.9 45.9 44.0 
10 100 100 100 
N 387 371 464 

 
 
 

 
.Panel B: Distribution of Equity Issues and Buy-Backs by Number 

 Percentile of Population 
Number of Issues Large Firms Medium Firms Small Firms 

0 19.6 19.1 15.2 
1 20.1 21.9 17.4 
2 20.1 24.1 16.3 
3 18.4 13.5 15.7 
4 8.4 9.0 13.5 
5 13.4 12.4 21.9 

  



  Data Appendix 
Definitions of Cash-Flow Accounts  

 
The basic accounting identity is:  

I=OPR+EQUITY+LTDEBT+OTHER, 
(time and company indexes are omitted for brevity). Typically, all items (except OTHER) have a positive 
sign.   
 
OPR: cash flow from operations (after tax) 
ibc: after tax income before extraordinary items 
dpc: depreciation and amortization 
dv: cash dividends 

 
I: fixed investment 

capx: capital expenditure 
aqc: acquisition 

 
EQUITY: Equity Finance (net) 

sstk: sale of equity  
prstkc: purchase of equity 
 

LTDEBT: long-term debt finance (net):  
dltis: issuance of long-term debt 
dltr: retirement of long-term debt 

 
OTHER: sum of all other variables  
 sppe: sale of property, plant and equipment 
 apalch: change in account payables and accrued liabilities 
 txach: change in accrued income taxes 
 dlcch: change in current debt 
 esubc: equity in net loss (earnings) 
 xidoc: extraordinary items 
 fopo: other funds from operations 
 exre: exchange rate effect 
 recch: change in receivables 
 txdc: deferred tax 

aoloch: change in other assets and liabilities 
 fiao: other financing 
 ivaco: other investment 
 sppiv: Loss(Gain) in sale of investment &PPE 
 ivch: : increase in investment 
 siv: sale of investment 
 ivstch: increase in short-term investment 
 chech: change in cash and equivalent 
           invch: change in inventory 
 

Definitions of Balance-Sheet Items  
at=dt+seq 
  at: total assets 
  dt: total debt 
  seq: total equity 
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Table A1 
Extreme Values 

In this table we report a procedure to eliminate 17 firms with extreme values. Criterion for ‘extreme’ values is 
that ‘operations’ or ‘other’ fall outside the [-40,40] segment. All variables are deflated by the base-level of 
investment, b. 

 
 Mean Standard 

Deviation 
Minimum Maximum 

552 Filtered Firms 
Investment -1.45 1.85 -35.75 -0.53 
Operations 1.34 16.24 -172.71 454.75 

Equity 1.17 7.65 -31.14 178.96 
Debt 0.09 5.85 -59.81 137.85 
Other -1.16 20.69 -585.76 122.26 

535 Filtered Firms (After the Elimination of Extreme Values) 
Investment -1,42 1.69 -35.75 -0.53 
Operations 0.99 3.81 -33.42 25.48 

Equity 0.67 3.84 -31.14 45.94 
Debt 0.00 2.89 -36.95 37.33 
Other -2.23 4.73 -39.97 38.60 

 

 



Table A2 
Industry Breakdown 

Industry Name SIC codes N 
Agriculture 1-999 3 
Mining 1000-1299 7 
Oil and gas extraction 1300-1399 24 
Construction related 1400-1799 10 
Food 2000-2099 25 
Tobacco 2100-2199 2 
Textile 2200-2299 7 
Apparel 2300-2399 11 
Lumber and wood 2400-2499 5 
Furniture and fixture 2500-2599 5 
Paper 2600-2699 11 
Printing and publishing 2700-2799 13 
Chemicals 2800-2899 46 
Petrol refining 2900-2999 6 
Rubber and plastic 3000-3099 17 
Leather 3100-3199 3 
Stone an concrete 3200-3299 4 
Primary metal 3300-3399 12 
Other metal 3400-3499 9 
Machinery 3500-3599 42 
Electrical products 3600-3699 49 
Transportation equipment 3700-3799 8 
Other: watches, photos 3800-3899 32 
Miscellaneous products 3900-3999 7 
Transportation services 4000-4799 12 
Communication 4800-4899 18 
Wholesale 5000-5199 35 
Retail 5200-5999 36 
Other services 7000-9099 56 
Other Other 20 
   
Whole Population  535 
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