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The Choice Between Equity and Debt: An
Empirical Study

PAUL MARSH*

ABSTRACT

This empirical study of security issues by UK companies between 1959 and
1974 focuses on how companies select between financing instruments at a
given point in time. It throws light on a number of interesting questions. First,
it demonstrates that companies are heavily influenced by market conditions
and the past history of security prices in choosing between debt and equity.
Second, it provides evidence that companies appear to make their choice of
financing instrument as if they have target levels of debt in mind. Finally, the
results are consistent with the notion that these target debt levels are them-
selves a function of company size, bankruptcy risk, and asset composition.

AN IMPORTANT QUESTION FACING companies in need of new finance is whether
to raise debt or equity. In spite of the continuing theoretical debate on capital
structure, there is relatively little empirical evidence on how companies actually
select between financing instruments at a given point in time. Furthermore,
almost none of the existing empirical evidence is based on British data. Sametz’s
[31] comment that “we know very little about how the great non-routine financial
decisions are made” is still no understatement.

In this paper, we develop a descriptive model of the choice between equity and
long term debt. The coefficients of the model are estimated using logit analysis
applied to a sample of 748 issues of equity and debt made by UK companies over
the period 1959-70. The predictive ability of the model is tested on a holdout
sample of 110 equity and debt issues made between 1971 and 1974.

The study throws some light on a number of interesting questions such as
whether companies behave as though they have target debt ratios; whether they
have similar targets for the composition of their debt; whether market conditions
or the company’s historical share price performance affects their choice of
instrument; and whether debt ratios or the choice of financing instrument are
influenced by other factors such as operating risk, company size, the composition
of the company’s assets, and the rate at which retentions are generated. The
study also provides a direct answer to the following question: given that we know
that a company is in need of new long term or permanent capital, how accurately
can we predict whether the company will issue equity or debt.

* London Business School, London. I would like to thank Professor Richard Brealey, Dr. Ian
Cooper, and participants at the London Business School Finance Workshop for their very useful
comments and suggestions.

121



122 The Journal of Finance
I. Theoretical Background

In principal, companies needing new finance should issue equity if they are above
their target debt level and debt if they are below. With no flotation costs, such
adjustments could be made instantaneously and continuously. In practice how-
ever, the existence of significant flotation costs means that companies should plan
issues to minimize both flotation costs and the costs of deviating from their target
ratio. This gives rise to infrequent “lumpy” issues, with debt ratios over time
fluctuating around their target." Clearly, in any empirical work, it is important to
identify what this target level is. However, since it is unobservable, we can do
this only by looking at past behavior or by turning to the theory of capital
structure for help.

Unfortunately the theory provides only limited guidance. More than twenty
years after Modigliani and Miller’s [26] original article, the theoretical debate is
still centered on the most fundamental of issues. There are, nevertheless, two
points of broad agreement. First, in spite of fundamental differences about the
way in which it is important, virtually everyone stresses the importance of tax.?
Second, most people would accept that managers are likely to set debt levels with
due regard to the expected costs of bankruptcy and financial distress.® The
implications for target debt levels and hence issue behavior are clear. First, any
overall change in tax levels could cause issuing companies to shift their prefer-
ences towards either debt or equity. This will be true regardless of whether this
is a temporary effect lasting only until equilibrium is restored (see Miller [25]), or
whether it represents a permanent shift in companies’ target ratios.” Second,
target debt levels will be influenced by the probability of financial distress. Since
the latter is a function of both operating and financial risk, it seems reasonable to
expect companies with high operating risk to use less debt.

Given the incomplete and somewhat unsatisfactory state of the theory, little
more can be said on the overall debt ratio. It is possible, however, to gain some
insights into the split between long and short term debt. This is important since

! This also means that when planning their issues, companies should consider future as well as
current debt ratios. For example, if companies are looking at book value debt ratios, these will change
during the interissue period because of retentions and bank loans. Clearly such factors should be
taken into consideration during the issue planning process.

2 The traditional view is that there are tax advantages to debt, but that beyond a certain level,
these are counterbalanced by costs associated with bankruptcy and financial distress (see Modigliani
and Miller [26] and [27], Baxter [3] etc.). There has, however, been considerable debate over the size
and nature of the tax advantage (see, for example, Farrar and Selwyn [15]), with Miller [25] arguing
that it is zero. He claims that, in equilibrium, while there is an optimal debt level for the corporate
sector as a whole, one debt level will be as good as another at the level of the individual firm.

3 There has been considerable debate about the magnitude and importance of these costs (see
Warner [46] and Miller [25]), and on whether it is managers or shareholders who “chicken out first”
(see Myers and Pogue [29]). It is now clear, however, that the costs of financial distress embrace a
whole range of agency costs associated with debt finance (see, for example, Jensen and Meckling
[19]).

4 The traditional view suggests that there would be a permanent shift. Miller [25], however, argues
that if the change in tax rates alters the optimal debt ratio for the corporate sector as a whole, this
will simply induce firms to alter their gearing until equilibrium is restored. Once this has taken place
it will again be true that, ex ante, one debt ratio will be as good as another at the level of the individual
firm.
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the current study focuses on long term finance. First, we would expect to find
small companies relying on bank loans rather than long term debt because of
flotation costs and problems of access to capital markets. Second, it has been
asserted that firms tend to match the maturity of their assets and liabilities (see
Van Horne [45] for the traditional explanation and Myers [28] for a more
satisfactory general view). We would therefore expect to find long term debt
associated with fixed assets and short term debt with current assets.’ Finally,
Brealey and Schaefer [9] have argued that uncertainty about future inflation
rates should make companies shun long term fixed interest rate debt, and rely
instead on short term or variable rate debt.®

In summary, a company’s choice of financing instrument will depend on the
difference between its current and target debt ratios. Since target ratios are
unobservable, we need to concern ourselves with their likely determinants.
Theory predicts that the overall target will be a function of bankruptcy risk and
tax, and that the composition of debt will depend on the company’s size, asset
composition, and on uncertainty about future inflation rates.

Finally, our discussion of the theory has made no mention of short term timing
considerations such as market conditions or the recent history of security prices.
Indeed modern financial theory suggests that in an efficient market, such factors
should be largely irrelevant to both issue timing and the choice of security’ (see
Marsh [22]). In spite of this, timing considerations are regarded as being extremely
important by both companies and their financial advisers (see, for example,
Bodenhammer [5]). In particular, equity issues seem to be favored after periods
of strong share price and overall market performance. Whether this reflects a
disbelief in market efficiency or a curious notion of the nature of the cost of
equity on the part of managers, it is clear that such factors cannot be ignored if
we are seeking to explain issue behavior.

II. Previous Studies

Three previous studies, all American, have looked directly at the debt/equity
choice. Baxter and Cragg [4] analyzed 230 security issues® made in 1950-65 using
logit and probit analysis. Martin and Scott [24] used multiple discriminant
analysis (MDA) to examine 112 issues made in 1971. Finally, Taub [42] used logit

® Myers [28] argues that the fundamental problem is that bondholders experience difficulty in
protecting themselves against the discretionary nature of investment opportunities which expire
before the debt matures. We should therefore tend to find, for example, very little debt at all
associated with future investment and growth opportunities.

6 And presumably equity, although this was not included in their model.

" Changes in security prices will alter debt/equity ratios as measured in market value terms and
might well, therefore, affect issue behavior. Unfortunately, however, this makes observed behavior
even more puzzling, since equity is generally raised after share price rises, or precisely at those times
when one would normally have expected debt capacity to have increased.

8 Baxter and Cragg [4] did not restrict their study to the choice between debt and equity issues, but
looked in addition at other types of security. Their sample consisted of 131 debt, 33 equity, 38
convertible, 5 preference, and 23 combined issues. In fact, the parts of their models dealing with
convertibles, preferred and combined issues are far from conclusive, partly because of the small
sample sizes, but also because each of the groups tended to exhibit characteristics which were
intermediate between debt and equity.
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analysis to examine 172 issues made in 1960-69. Of these studies, the framework
used by Taub comes closest to the model of choice outlined in the previous
section.

In all three studies, the explanatory variables were selected partly on prior
grounds and partly by trial and error. Baxter and Cragg’s final model, for example,
contained 11 independent variables, but at least 79 others were examined. While
“data-mining” is understandable, it makes the results difficult to interpret unless
clear evidence is presented on the resultant model’s stability and predictive
power. None of the studies are very satisfactory in this respect. Taub presents no
evidence at all, and Baxter and Cragg report only the “pseudo” R-squared for
their fitted model. Martin and Scott, on the other hand, report more fully,
claiming that their model correctly classified 75% of their original sample, and
77% of a holdout sample of 58 issues made in the following year.? In fact, however,
their model was based on the six variables from the original 23 which displayed
“the best predictive accuracy when applied to the holdout sample.” Its high
“predictive” ability is thus neither surprising nor, unfortunately, informative."
Finally, in all three studies many of the independent variables were highly
collinear so that the results are often difficult to interpret."

In spite of these problems the studies provide useful information. In particular,
all three indicate that companies which are small, which have high P/E ratios,
and which have high gearing'? are more likely to issue equity. While the P/E
effect may indicate that managers, like the authors of these three studies'® equate
earnings yield with the cost of equity, there could be other explanations. For
example, managers may be timing issues to coincide with a high level of their
share price either because of a disbelief in market efficiency, or because they feel
it is easier to approach shareholders for new money when the company’s shares
are “in favor” (see Bodenhammer [5] and Marsh [22]). In any event, the P/E
ratio is thus probably best regarded as a timing variable, picking up the tendency
for equity issues to follow periods of strong share price performance. While all
three studies also examined coverage ratios and risk," the evidence was weak,
conflicting, and nowhere significant.

?The Type I and Type II errors (incorrectly classifying debt issues as equity and vice versa
respectively) were 21% and 30% of the original sample, and 24% and 20% for the holdout sample.

10Tt is tempting to relabel the original sample as the holdout sample and vice versa, and reinterpret
the results accordingly. This would be valid, however, only if Martin and Scott [24] selected their
model with no regard to its performance over what they label as the original sample.

"' Baxter and Cragg [4], for example, employ four very closely related gearing variables, and two
very similarly defined variables purporting to measure the relative costs of debt and equity. They
found that five of their eleven variables had the “wrong” sign, that signs were inconsistent between
models, and that pairs of related variables had conflicting signs.

12 In fact, the evidence on gearing was surprisingly weak. The coefficient in Taub’s [42] model had
the correct sign but was never significant. Baxter and Cragg [4] found contradictory evidence when
they defined gearing using market rather than book values for equity. Possibly this may be because
the equity capitalization was acting as a proxy for the timing variable.

3 While Martin and Scott [24] worked with the P/E ratio, both Baxter and Cragg [4] and Taub
[42] defined the relevant variable as being the difference between the earnings yield (ie. the reciprocal
of the P/E ratio) and the long term interest rate. This variable was intended to capture the difference
between the company’s cost of equity and its cost of debt at the time of the issue.

4 All three studies used different proxies for risk. Baxter and Cragg [4] took the variance of cash
flow divided by the mean; Martin and Scott [24] looked at the variability of sales growth, but only on
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Baxter and Cragg found that two other variables were important. First, com-
panies raising large sums in relative terms favored debt. Possibly, this reflects
concern over control. Second, companies with high ratios of market capitalization
to total assets favored equity. This could reflect timing considerations, or the
difficulties of funding future growth opportunities with long term debt (see Myers
[28]). Martin and Scott found that high payout, low profitability, and a high
proportion of fixed assets all tended to indicate a debt issue. The payout effect is
consistent with the notion that companies attempt to minimize transactions costs
in their joint financing and dividend policy decisions. Alternatively, high payout
may indicate low risk. The profitability variable, on the other hand, may be
proxying for the timing effect if profitable firms tend to be those whose share
prices have risen the most. Finally, Taub included a tax rate variable in his
model. Unfortunately, this yielded the “wrong” sign, and was never significant.
This reflects the fact that there was virtually no variation in tax rates during his
period.

Several other studies provide evidence on issue timing and whether companies
try to maintain target debt ratios. Brealey, Hodges, and Capron [8] and Marsh
[22] for the UK, and Bosworth [6] and Taggart [41] for the USA all indicate that
equity issues tend to follow market rises. In addition, Scholes [33] and Smith [37]
for the USA, Ball, Brown, and Finn [2] for Australia, and Marsh [23] for the UK
all indicate that equity issues also tend to follow periods of unusually high residual
returns on the company’s shares. For debt issues, Bosworth [6], White [48],
Taggart [41], and Solnik and Grall [39] all provide evidence that both the level
and structure of interest rates are important determinants of the level of long
term debt issues, although Marsh [22] found this effect to be much weaker in the
UK. Finally, both Bosworth [6] and Taggart [41] offer evidence that companies
in aggregate appear to attempt to keep to a target debt ratio. Ang’s [1] results
confirm this at the level of the individual firm, and consistent, but less direct
evidence is provided by Gordon [17], Lev [20], Lev and Pekelman [21], and
Brealey, Hodges, and Capron [8]."

Finally, there are a number of cross-sectional studies which provide direct
evidence on the determinants of the debt ratio. These include American studies
by Chudson [12], Bray [7], Gupta [18], Lev [20], Scott [34], Carleton and
Silberman [11], and Ferri and Jones [16]; British studies by Brealey, Hodges, and
Capron [8] and Briscoe and Hawke [10]; a German study by Schmidt [32]; and
two international studies by Stonehill et al. [40] and Toy et al. [44].° The
combined evidence broadly supports the view that at least three of the variables
which theory suggests should be important—operating risk, company size, and
asset composition— do indeed have the predicted effect. Thus higher operating

a univariate basis; Taub [42] used the residual variance of operating profits divided by the mean,
squared,-as well as the variance of the earnings yield.

!5 Stonehill et al. [40] provide a snippet of possibly contradictory evidence. They found that
executives, in describing the way in which they determined their debt ratios, attached considerable
importance to the statement: ‘We do not try to maintain any particular debt ratio on a year to year
basis, but rather take advantage of favorable financing opportunities to issue either debt or equity as
they occur.”

16 With the exception of the interview studies by Donaldson [14] and Stonehill et al. [40], all of
these studies are based on published accounting information.
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risk companies showed some tendency towards lower debt ratios;’ smaller
companies tended to rely on short term rather than long term debt;® and
companies with a high proportion of fixed assets tended to use more long term
debt."” Unfortunately, cross-sectional studies can provide us with no evidence on
the importance of the remaining variable which theory suggests should be an
important determinant of capital structure, namely tax.?’ Finally, it is also worth
noting that numerous studies including Schwarz and Aronson [36], Gupta [18],
Lev [20], Scott [34], Schmidt [32], Scott and Martin [35], and Ferri and Jones
[16] have found significant industry effects in debt ratios.” It seems likely,
however, that this is merely a reflection of systematic industry differences in asset
composition, risk, and other variables.?

In summary, when choosing between financing instruments, companies appear

17 Six studies looked at the relationship between operating risk and gearing. Gordon [17], Bray [7]
and Carleton and Silberman [11] found that higher risk companies tended to have lower debt ratios;
Toy et al. [44] found the reverse; Ferri and Jones [16] found no relationship; and Brealey, Hodges,
and Capron [8] found that higher operating risk companies tended to avoid long term debt issues. In
addition, Stonehill et al. [40] found that in their interviews with corporate executives, the latter at
least paid lip service to the importance of risk analysis in establishing debt ratios. All of these studies
used different proxies for risk, and in at least two cases (Bray and Toy et al.), the results are very
difficult to interpret because of multicollinearity. On balance, therefore, the evidence confirms our
expectations, but admittedly, it is weak and patchy.

'8 Most of the studies looked at whether debt ratios were a functlon of company size. Although
Gordon [17] found that gearing increased with size, and Gupta [18] found the reverse, most studies,
including those by Chudson [12], Bray [7], Toy et al. [44] and Ferri and Jones [16] found no simple
linear relationship. However, all of these looked at total debt to total assets. Both Gupta [18] and
Schmidt [32] who looked, in addition, at the composition of debt, found that large companies had
more long term debt and small companies more short term debt. This is confirmed by Brealey,
Hodges, and Capron [8] who found that larger UK companies had more long term debt. This is very
much in line with expectations, and presumably reflects size related differences in terms of access to
the capital markets, flotation costs and possibly asset composition.

19 Perhaps surprisingly, only Chudson [12] provides direct evidence here. Bray [7], Schmidt [32],
and Ferri and Jones [16] all found a negative correlation between total debt and the proportion of
fixed assets. This is precisely what one would expect if current assets tend to be financed with short
term debt and current liabilities, while fixed assets tend to be financed with long term debt and equity.
Finally, some further evidence is provided by the interview study by Stonehill et al. [40] which found
that executives ranked “liquidity of assets” quite highly as a debt ratio determinant.

* With the possible exception of companies which are not in a tax paying position, the tax
advantage of debt will be common across all companies at a particular point in time. The same applies
to the effects of inflation uncertainty which anyway would probably not have been very marked
during the periods covered by these studies. Cross-sectional studies, therefore, can provide no
information on either variable. This is not true of the interview studies, however, and it is worth
noting that Stonehill et al. [40] found that executives regarded tax as a very important debt ratio
determinant.

! With some dissenting evidence from Toy et al. [44] and Remmers et al. [30].

22 Apart from the factors mentioned, several other variables were identified as debt ratio determi-
nants. Several studies (Bray [7], Gordon [17], Toy et al. [44], Schmidt [32], and Carleton and
Silberman [11]) found return on investment to be negatively correlated with the debt ratio. There are
several possible explanations. First, high profitability will automatically tend to reduce the book debt
ratio through retentions. Second, equity issues tend to be made following periods of abnormally good
performance. Finally, high return on investment may be associated with high operating risk. Bray [7],
Gupta [18], and Toy et al. [44] all found that total debt ratios were positively related to growth,
typically measured as sales growth. This almost certainly reflects the relationship between asset mix
and debt composition, since firms experiencing high sales growth will tend to expand current assets



The Choice Between Equity and Debt 127

to try to maintain long term target debt levels, although they may deviate from
these in the short run in response to timing considerations and capital market
conditions. Furthermore, the evidence is consistent with the notion that these
long term targets are functions of the variables which “theory” suggests should
be important such as operating risk, company size, and asset composition. In
reaching these conclusions, however, we had to piece together scattered, weak,
and sometimes conflicting evidence, and take a certain amount of license in
interpreting results. Given the nature and quality of previous studies, and the
dearth of evidence for the UK, there is an obvious need for further research in
this area.

II1. Model and Methodology

Firms requiring new finance can meet their needs in a number of ways. These
include raising short term debt and drawing down liquids funds in addition to
selling new long term securities. Our focus here (following Baxter and Cragg [4],
Martin and Scott [24], and Taub [42]) is simply on modelling the choice between
equity and debt on those occasions when firms resort to the long term capital
market. Decisions in this area are distinguished by the fact that sales of bonds
and stock tend to occur at discrete intervals and in relatively large amounts. The
choice of instrument on such occasions is thus an interesting and important
problem.

In this study, we therefore examine a sample of UK companies making debt or
equity issues in an attempt to explain their issue behavior. In doing this, we
assume that companies adopt the general model of choice outlined in Section I
above. More precisely, we assume that a company’s choice of financing instrument
is a function of the difference between its current and target debt ratios in the
following way:

Pr(Zj:=1) = Pr(D}, — D;:<0) @

where Pr(Z;, = 1) is the probability that company j will issue equity at time ¢
given that it will make an issue of either equity or bonds, and D}; and D;, are the
company’s target and actual debt ratios respectively.

Since D}; is unobservable, we need to concern ourselves with its determinants.
We therefore assume a model of the following form:

D}, — Dji = B'xjs + u;s (2)

where x;, is a vector of explanatory variables, B’ is the corresponding vector of
coefficients, and u;, is a stochastic error term. Our model then becomes:

Pr(Zj;=1) = Pr(B'gj: + 4;: <0) 3

Consider a random sample of n companies at time ¢ and suppose that the first
r issue equity while the remaining n — r issue debt. The logarithmic likelihood

faster than fixed assets. Other findings that debt ratios are positively related to asset turnover (Bray
[7] and Gupta [18]) and negatively related to payout (Bray [7]) seem merely to reflect the correlations
between these two variables and growth and risk respectively.
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function can then be written as:
Y j=110g [ Pr(B'xje + ujs < 0)] + Y. 7=r41loge[1 — Pr(B’x;: + uj: <0)] (4)

Since the value of the likelihood function depends on the vector of parameters B,
we can estimate these using logit analysis to obtain the vector of maximum
likelihood estimators B’. Alternatively, by using a different transformation, we
can use probit analysis to obtain our maximum likelihood estimates.? Since there
is little to choose between probit and logit analysis,® we decided, for good
measure, to use both. In the following sections, we describe our sample of issues
and our choice of explanatory variables.

IV. Sample and Data

A sample of 748 issues was selected from the population of all cash issues® of
equity and quoted debt*® made by UK quoted companies between 1959 and 1970.
Issues were included in our sample if:

(1) the net proceeds exceeded £10,000 and represented at least 2% of the
company’s capital employed;*

(2) they were simple cash issues of debt or equity. Preferred, convertible and
multiple issues were excluded, since these share some of the character-
istics of both debt and equity, and would thus only cloud our analysis;
and

(3) a complete history of accounting data for the ten year period prior to the

2 Probit and logit analysis are maximum likelihood techniques which are suitable for use when the
dependent variable is in the form of a probability conditional on the values of the explanatory
variables. One way of overcoming the estimation problems introduced by the fact that a probability
is confined to the finite interval zero to one is to transform the dependent variable so that the
transform of the probability lies in the range — to +o. In particular, two such transformations have
been suggested, namely the probit and logit transformations, giving rise to probit and logit analysis
respectively. The transformation used in probit analysis is the inverse function for the cumulative
standard normal distribution. Logit analysis uses a slightly more direct transformation whereby the
transformed dependent variable is simply the logarithm of the odds in favor of the event in question
occurring. See Theil [43] for an introductory discussion of logit and probit analysis, and Baxter and
Cragg [4], Cragg and Baxter [13], Taub [42], and White and Turnbull [47] for applications in the
finance area.

21t is, however, sometimes easier to interpret the vector B in logit analysis, and the theoretical
background of probit analysis is rather complicated. Baxter and Cragg [4], however, point out that, in
practice, both techniques give very similar results, and this is confirmed by the other studies which
have used both approaches.

% Noncash issues such as scrips, conversion issues, exchange issues, and securities issued as
consideration for acquisitions were excluded. There is a potential inconsistency, however, in the case
of the latter. There is little difference between issuing securities in consideration for acquisitions and
acquiring for cash obtained from the sale of a security issue. While we exclude the former, we have no
way of identifying the latter, and hence such cases are included in our sample.

% Qur initial intention was to include all issues of long term debt. Unfortunately, however, data for
unquoted debt issues were very difficult to obtain, and in particular, it proved almost impossible to
establish issue dates. Since timing variables appear to be important, and since we could not, therefore,
compute these for unquoted debt issues, we reluctantly decided to limit our study to quoted debt
issues where the issue date could be more readily established.

7 This condition also served to exclude debt refunding issues except in cases where there was a net
addition to the company’s debt of at least this magnitude. We also excluded all but the first tranche
in the case of partly paid issues.
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Table I
Sample of Debt and Equity Issues by Year
Calendar  Equity Debt Total

Sample Year Issues Issues Issues
Main Sample 1959 10 8 18
1960 63 17 80
1961 57 18 75
1962 44 22 66
1963 32 40 72
1964 59 40 99
1965 9 86 95
1966 10 81 91
1967 6 31 37
1968 32 19 51
1969 19 14 33
1970 8 23 31
All Years 349 399 748
Holdout Sample 1971 10 24 34
(1971-74) 1972 37 14 51
1973 16 3 19
1974 5 1 6
All Years 68 42 110

issue was available on the “Computer File of UK Quoted Companies’
Accounts” (hereafter referred to as the DTI data).?®

In addition, we set aside an independent holdout sample of 110 issues made over
the subsequent period 1971-1974 for testing the predictive ability of our model
(see Table I).

Most of the data we required were available from the DTI file of accounting
data. In addition, however, share price data were taken from the London Share
Price Database (LSPD)* and from the Stock Exchange Daily Official List, and
issue dates were collected from a variety of sources including the Stock Exchange
Year Book and the Extel Capital Changes Book.

V. The Explanatory Variables

The explanatory variables used in our model fall into three groups. The first
consists of variables which measure deviations from target debt levels. Since we
have little direct information on what these targets are, we are forced here to use
crude estimates such as historical averages. Because of this, we incorporate a
second group of variables in our model whose sole function is to act as proxies for
the target ratios. These variables, which include company size, risk, and asset

2 This databank comprises annual financial accounts, including balance sheets, income appropri-
ation accounts, and sources and uses of funds statements for some 2,000-2,500 UK industrial
companies (the precise number varies from year to year) from 1948 until the present day. Details of
this file and of the conditions under which companies are included are available in Whittington and
Meeks [49].

» For a description of this database, see Smithers [38].
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composition were selected either on theoretical grounds, or because previous
empirical studies claim they are important determinants of debt ratios. Finally,
the model has also been expanded to embrace a third group of variables reflecting
short term timing considerations such as market conditions, on the grounds that
such variables are persistently claimed to be important determinants of the choice
of financing instrument.

A. Deviations from Target Ratios

Two variables are used to measure deviations from target debt ratios, the first
focusing on long term debt® and the second on short term debt as a percentage
of total borrowings.?’ While these could be combined into a single variable, there
are good reasons for keeping them separate. First, since this study is concerned
with long term debt issues, it seems appropriate to include a variable which looks
exclusively at the ratio of long term debt to total capital. Second, the ratio of
short term to total debt will vary between companies because of differences in
both asset composition and company size. The aggregation of long and short term
debt into a single variable would, therefore, lead to a loss of information.

In both cases, the deviation from target is defined as the difference between
the target and the ratio’s current value.?” The latter is taken as the ratio which
the company would have immediately after the issue if it chose to raise debt.
This presumably is the figure the company would be concerned with since it takes
full account of the effect of the size of the proposed issue on the debt ratio.*® With
the target ratios on the other hand, we have no way of identifying the figures the
company has in mind other than by looking at past behavior. For both ratios,
therefore, we took the historical average over the past ten years as our estimate
of the target.**

% Defined as the ratio of long term debt plus preference to capital employed, since it is assumed
that companies view preferred stock as similar to debt. We also experimented with the ratios of long
term debt plus preference to both total assets and fixed assets, and in all essential respects, our results
were identical.

%1 We also experimented with the ratio of bank loans to capital employed by analogy with the long
term debt ratio. Redefining the ratio in this way made little difference to our results, although the ¢-
values of the coefficient estimates were much lower.

32 We could have included the current and target ratios as separate variables in our model.
However, it would have been difficult to disentangle their separate effects since the two are highly
correlated. The obvious solution is to combine them as we have done, in a single deviation-from-
target variable. We did, however, test the logit model using both variables defined separately, and
although the correlation between the two was 0.8, it is encouraging to note that both variables had
the predicted sign and appeared to be significant.

31t in fact made no difference to our results whether we defined the variable in this way or
whether we defined the current debt ratio in the conventional way and included a separate issue size
variable.

34 This will be appropriate only if the target ratio is relatively stable over time and the actual ratio
fluctuates around it. It will be a poor estimate, however, if there is some time trend in the target. To
overcome this problem, an alternative proxy for the target is the forecast debt ratio obtained from
fitting a simple autoregressive function to the past history of debt ratios. Yet another possibility is to
assume that companies attempt to raise as much debt as possible subject to some upper limit. In this
case, the company’s maximum debt ratio in the past might be a good proxy for the target. We in fact
experimented with all three measures. While all three had the predicted effect, only the mean and
maximum measures appeared statistically significant, with the mean providing the greatest explana-
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Since we are trying to explain corporate decisions, it is important to use ratios
which accord as closely as possible with those which managements use. This
presents us with a dilemma since the theory of capital structure suggests that
debt ratios should be measured in market value terms. On the other hand,
virtually all traditional textbooks on accounting and managerial finance prescribe
the use of book value ratios. Indeed, the survey evidence from Stonehill et al.
[40] strongly indicates that corporate treasurers tend to think in terms of book
rather than market value ratios. Furthermore, debt limits in trust deeds and
articles of association are nearly always expressed in terms of book values. Finally,
as Myers [28] has pointed out, there may be some theoretical justification for the
use of book values, since these are related to the value of assets in place and do
not normally include the capitalized value of future growth opportunities.

For all these reasons, we measured both debt ratios in book value terms. For
the 50 percent of our sample for which share price data were readily available,
however, we did experiment with quasi-market value ratios, where we took
market values for the company’s equity, but book values for its debt.?® In fact,
the results obtained with these market value ratios were very similar to those
obtained using book values,* although the market value ratios provided slightly
less explanatory power.

Both of our target deviation measures focus on the difference between target
and current debt ratios, without looking ahead at the way in which the debt ratio
is likely to change over time. However, a company’s stream of retentions will lead
to a steady, semi-automatic reduction in the book debt ratio over time. We might
therefore expect that companies with a high expected level of retentions will be
more likely to issue debt. Because of this, we included a retentions variable in our
model. Since we have no simple means of identifying the expected level of
retentions, we used the current level expressed as a percentage of capital employed
as our proxy.

B. Proxies for the Target Ratios

Clearly, ten year averages can provide only very crude estimates of actual
target levels. First, the sporadic nature and “lumpiness” of new issues coupled
with the semi-automatic effect of retentions on the debt ratio may make even
ten-year averages misleading. Second, past issues may have given rise to signifi-
cant temporary departures from the long term targets in order to take advantage
of short term conditions. Finally, the targets themselves may have changed over
time. Because of this, we have included in the model three determinants of the
debt ratios: company size, operating risk, and asset composition in order to act as
proxies for the true but unobservable target ratios.

tory power. The poor performance of the final measure was probably due to the considerable amount
of noise involved in fitting the autoregressive function.

% This procedure was adopted largely because of the problems involved in trying to establish the
market value of a company’s debt. However, it should provide a good proxy for the true market value
debt ratio, since the market value of a company’s equity is far more variable than that of its debt.

% This is consistent with Taggart’s [41] findings that there is very little to choose between the
book and market value formulations.
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Because of company size related differences in long term debt flotation costs
and possibly also in asset composition, we would expect smaller companies to
have a lower long term debt ratio target and a higher short term to total debt
target. We therefore included a size variable defined as the logarithm of capital
employed.”

We experimented with four different measures of risk. The first was the
“bankruptcy risk” measure used by White and Turnbull [47],%® namely

fixed charges-earnings before income and tax

estimated standard deviation (past ten years) of earnings

This variable is appealing since it is allied to the conventional coverage ratio and
is also related to the types of measures which businessmen are urged to consider
in their risk analysis of the debt/equity decision (see Donaldson [14] and Stonehill
et al. [40]). Following Brealey, Hodges, and Capron [8], our second measure of
risk was taken as the standard deviation of scaled earnings (EBIT) changes,
where the scaling factor was taken as total assets. Our final two measures were
the beta or systematic risk of the company’s equity, and the standard deviation
of the returns on the company’s shares. Unfortunately, however, these two
measures could be estimated for only about half of the companies in our sample.*
Of the four risk measures, only the standard deviation of scaled earnings changes
measures operating risk per se. All of the others measure total risk, since they are
influenced by the level of gearing.

We have already seen that the higher the proportion of assets in place, the
higher we would expect a company’s long term debt ratio to be. We therefore
included a measure of asset composition in our model. This was taken as the
ratio of fixed to total assets (both figures net of depreciation).

Finally, we might also expect tax to be an important determinant of debt ratios.
However, at least for companies in a tax paying position, the tax deductibility of
interest affects all companies in the same way at a given point in time, and cannot
therefore explain cross-sectional differences between companies. Since our sample
spans eleven years, during which time there were several changes in tax rates and
at least one major change in the tax system, we could have introduced a variable
which reflected the tax incentive of debt at the time each issue was made.
However, since to a large extent, we shall pick up any such year to year effects
through the two market condition variables described below, we have not included
a separate tax variable.

3 We also experimented with the logarithms of both total assets and equity market capitalization,
although data for the latter was available for only half of the sample. All three size measures were
highly correlated, and gave virtually identical results.

% White and Turnbull [47] defined this variable in terms of expected fixed charges and expected
future income. In their empirical work, however, they used the previous year’s fixed charges, the
standard deviation of historical income, and an earnings forecast taken from a simple model of
earnings regressed against time. Although we experimented with a simple autoregressive function
fitted to the past ten years’ earnings data, this was dominated by noise so that we eventually used
historical average earnings as our proxy for expected income. In all other respects, our measure is the
same as that used by White and Turnbull.

% Data for the remaining companies in the sample were not available from the LSPD. Betas and
standard deviations of return were calculated using trade-to-trade observations (see Marsh [23])
based on a quarterly differencing interval.



The Choice Between Equity and Debt 133
C. Timing and Market Condition Variables

Three market condition and timing variables were included in our predictive
model since timing considerations are persistently claimed to be an important
determinant of the debt/equity choice. Two variables were included to reflect
equity and bond market conditions respectively, and thus to indicate whether
companies in general are more likely to issue equity or debt at a particular point
in time. The third variable was selected to capture company specific timing
considerations.

The equity and bond market variables used were forecasts of the total amount
of equity and debt which would be raised by all UK companies during the quarter
in question. These were derived from a simple forecasting model using only data
and forecasting coefficients which would have been available prior to the quarter
in question.”” The basic form of the model was that the level of equity and debt
issues is related to the recent performance of the stock and bond markets
respectively. This is essentially a behavioral model reflecting the preferences
expressed by managements and their advisers for issuing equity after periods of
strong stock market performance, and issuing debt when interest rates are low
and/or are expected to rise (see Bodenhammer [5], Solnik and Grall [39], Van
Horne [45], and White [48]). An important part of the reasoning here seems to be
that managers interpret past performance as an indicator of future performance
and time their issues accordingly. Such behavior would be irrelevant in an
efficient market, and it is interesting to note that there is no evidence whatsoever
to suggest that managers enjoy any success in their timing endeavors.”" Never-
theless, we saw in Section II above that previous empirical work indicates that
modeling issue behavior in this way provides a reasonable description of reality.

More formally, we defined the equity issue forecasting model as:

E: = vyor + yuEi1 + yaeMi—1 + ya: M2 + u: (5)

where E,_; and E, are the level of new equity issues (in £1975) in quarters £ — 1
and #, M,_, and M,_, are the returns on the equity market in quarters ¢ — 1 and
t — 2 and vyo, y1¢, Y2, and ys are the parameters of the model when it is estimated
using all available data* up to and including data for quarter ¢ — 1. Our equity
market timing variable is simply the forecast, based on this model for the quarter
during which the issue in question takes place. The bond market timing variable
is defined analogously, although here, the variables in the forecasting model are

“ 1t is important to avoid ex post selection bias in the definition and selection of variables used in
this forecasting model. Strictly speaking, not only should the model be estimated using only ex ante
data, but the general form of any model should also be known ex ante. This means that at the start
of our sample period in 1959, it would have been reasonable to propose a general model of the form
given in Equation (5) below. On the basis of the rather limited historical data which we have available
prior to 1959, this seems more than reasonable.

“1If success is judged by the subsequent performance of the stock and bond markets, then both
Brealey, Hodges, and Capron [8] and Marsh [22] found no evidence that UK companies had been
successful in issue timing. Thus, while the level of equity issues can, to some extent, be predicted from
past stock market returns, future market returns cannot be predicted from the previous history of
new issues. The capital markets appear to be efficient with respect to information on the overall level
of new issues.

2 Quarterly data for new equity issues by seasoned companies was available back to 1955, and for
debt issues, back to 1958.
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the level of new corporate bond issues and the yield on medium term Government
securities.

Note that in addition to the prior market condition variables our forecasting
models also include a lagged new issue term. Since the quarterly new issue series
are serially correlated, the inclusion of these terms leads to slightly better
forecasts. This serial correlation may simply arise from lags and differences in
response times. For example, even if companies raised equity entirely in response
to equity market returns, there would still be differences in the time taken to
reach a decision, to handle the administrative and legal requirements, and to wait
in the “queue” which the Bank of England controls to smooth the requirements
for new money over time. Similarly, if market conditions change, issues which
have reached an advanced stage of planning will typically go ahead rather than
being cancelled. In addition, of course, we would also expect the level of new
issues to be serially correlated if there is serial correlation in companies’ require-
ments for new money, or if external events such as changes in tax rates cause
shifts in preference for debt or equity, and if there are differential lagged responses
to these events.

Our third timing variable was a measure of the issuing company’s share price
performance, adjusted for the market, over the year preceding the issue. This
variable was introduced since we know from Marsh [22] that there is a substantial
difference between the pre-issue share price performance of debt and equity
issuers, with equity issues tending to follow unusually good share price perform-
ance.”® In calculating this variable, we simply took the difference between the
share return and the return on the market.

D. Other Variables

We experimented with two other variables, the payout ratio and return on
investment. These were included largely because Martin and Scott [24] found
them to be useful discriminators rather than because of any very strong prior
grounds. Return on investment was defined as profits after tax divided by
shareholders’ funds while the payout ratio was defined as current ordinary
dividends divided by profit after tax. Since companies may continue to pay
dividends when they are in a loss making position, this ratio is not statistically
well-behaved, and can be very misleading. To avoid problems, we set the payout
ratio to zero when no dividends were paid and 100% when dividends exceeded
earnings.

Summary statistics on all of the variables are given in Table II. As can be seen,
the majority were well-behaved with roughly symmetric distributions, and with
few outlying observations of the sort likely to cause estimation problems.* The

43 We took the residual return rather than the total return since our equity forecast variable already
includes the market return component of the company’s pre-issue share price performance. It is useful
to separate the total return into its two component parts in this way, since the market return
component indicates whether companies in general are more likely to issue equity or debt at a
particular point in time, while the residual return variable captures company specific timing consid-
erations.

“We have, of course, pre-empted this problem in the case of dividend payout. It is also worth
noting that although the distributions appear symmetric, they will not always be normal since in
several cases, the values of the variables are restricted to a finite range, eg. fixed assets must fall
between 0 and 100%.
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only exceptions appear to be the size and residual returns variables which are
positively skewed, and the short term debt target which is slightly negatively
skewed.

VI. Analytical Results and the Predictive Model

Before carrying out any multivariate analysis, it is interesting to examine the
differences between the debt and equity issuers on a univariate basis. Table II
gives the means and standard deviations for each variable for both the debt and
equity issuing groups. In addition, the F-ratio derived from the one-way analysis
of variance between group means is presented for each variable.

Clearly, there are highly significant differences (above the 99.9% level) between
debt and equity issuers on the basis of all of the timing and market condition
variables, the deviation from the long term debt target, company size, and the
proportion of fixed assets. Significant differences also exist in terms of the
retentions variable, return on investment, and payout. On the other hand, the
risk variables are far less significant, and, somewhat disappointingly, the short
term debt target deviation variable is only just significant at the 90 percent level.
Encouragingly, however, in virtually all cases, the differences between the debt
and equity group means are in line with our expectations. »

It is clearly not appropriate to include all of the variables listed in Table II in
our final predictive model. Not only would this result in a very “bulky” model,
but such a model would be highly multicollinear since we have, for example, four
different risk variables, and since payout, ROI, and retentions will all be highly
correlated. To decide on the final profile of variables, we carried out a number of
logit analysis runs using all of the variables in Table II, but including in any one
run only one of the four risk variables, and only one of the three variables in the
retentions, ROI, and payout group. Any variables which were not significant in
any of the runs were excluded from the final model.

In fact, six variables were eliminated on this basis. Three of the four risk
variables were dropped, and even the fourth risk variable, the bankruptcy risk
proxy, was only marginally significant. Three of the four did, however, have the
predicted sign, suggesting that risky companies were more likely to issue equity.
The exception was the standard deviation of share returns, but since both this
variable and the standard deviation of scaled earnings changes were both nega-
tively correlated (—.31 and —.36 respectively) with company size, it is difficult to
disentangle the separate effects of these variables.

We also eliminated the profitability, retentions, and payout variables, in spite
of their promising performance on a univariate basis. The latter may possibly be
attributable to these variables acting as proxies for the residual timing variable,
since both ROI and retentions were positively correlated with the latter while
payout was negatively correlated. In other words, companies tend to make equity
issues after periods of unusually good share price performance, and the latter
tends to be correlated with book measures of profitability such as ROI and our
retentions variable. The payout ratio, on the other hand, may be negatively
correlated with performance in the short run, as dividends per share adjust only
part of the way towards the most recent earnings figures. If this is correct, it
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explains the effect of the payout and ROI variables in both Martin and Scott’s
and our own model, and also why the sign of the retentions variable differs from
our prior expectations. We should again stress, however, that none of these
variables were remotely statistically significant as determinants of the issue
decision on a multivariate basis.

Our final model included the two variables measuring deviations from the long
and short term debt targets; three proxies for these targets, namely company size,
the percentage of fixed assets, and the bankruptcy risk variable; and the three
market condition and timing variables. Table III shows the coefficient estimates
for this model using both logit and probit analysis. All of the variables have the
predicted sign. Thus companies which are below their long term or above their
short term debt targets are more likely to issue debt; smaller companies, those
with few fixed assets, and those with greater bankruptcy risk are more likely to
issue equity; companies which have recently experienced unusually large share
price increases tend to favor equity; and finally, the choice of security depends
very much on the expected equity and bond market conditions.*> Although all of
the variables have t-values which are “statistically significant” at the 95 percent
level,® it is interesting to note that the t-values for the timing and market
condition variables were generally much higher than those for the remaining
variables based on accounting information. Table IV shows the correlation matrix
for the eight variables in the final model, illustrating that multicollinearity is not
a serious problem. The R?*” for the model of 0.37 is comparable with the figures
obtained by Baxter and Cragg [4].

To examine the classificatory ability of the model, we used it to estimate the
probability of an equity issue for each issue in our original sample. Since the logit
and the probit models are so similar, we used only the logit model for this. Table
V and Figure 1 present the cumulative distributions of these probability estima-
tets in both tabular and graphical form. As can be seen from Table V, the mean
value of the probability of equity for the 349 equity issues was 0.62, while the
mean value for the 399 debt issues was only 0.33. Assuming equal costs of
misclassification, Table V shows that the sum of the Type I and Type II errors
will be minimized by selecting a classification probability of 0.45.

Table VI shows the classificatory ability of the model when this cutoff proba-
bility was used. The model classified 75 percent of the issues correctly, a figure
almost identical to that obtained by Martin and Scott [24]. The Type I error, or

% To some extent, at least, variables such as size, and the proportion of fixed assets, discriminate
between debt and equity issues in our model only because we have restricted debt issues to issues of
long term quoted debt. In a more general model of the choice of financing instrument which included
the possibility of issues of unquoted and short term debt, these variables would not be expected to
discriminate between equity and debt as such, but instead to perform a more complex discriminating
role. For example, we would expect to find small companies tending to issue short term debt, unquoted
debt, or equity rather than long term quoted debt. Similarly, companies with few fixed assets would
tend to issue short term debt or equity rather than long term debt of any kind.

6 But see footnote to Table III.

*” For maximum likelihood analysis, R? is defined by R* = (1 — exp(2(L. — L4/N)/(1 — exp(2(L.
— Lmax)/N)) where L. is the maximum of the log likelihood function using only a constant; L, is the
maximum using all variables; and Lmax is the maximum possible. N is the number of observations.
See also Baxter and Cragg [4].



The Journal of Finance

138

*1091100 3q 0} UMmoUy Suraq [opPowt aAoqe Yy} uodn [euonIpuod ‘Gureads A[JOLNS ‘OIe SINSAI SY) SOUIS
‘aomNED YA PajedI} 9q PINOYS SIUEILIUSIS JO §159) AUE ‘SO[qELIEA 1S03edm 9y} Sunjeurwur[e Aq podo[oAdp sem [POW [eUl 8} SIUIS "S}OYIRI( UI SSN[BA}

*ansst

£3mba ue Jo I0AB] UL SPPO Y} JO SSIIIONSE[S YY) JO 107994 9) Sk pajaidiajur aq ued ,g ‘sisA[eure 130 Jo aseo ay) uj ‘anssI A3tnbs ue Jo ANMqeqord ay) asearour
P[NOM PAUISOUOD J[GRLIBA 9} UI ISBAIOUT UR JBY) 3)eOIPUT SON[BA SAINSOJ ‘() UoTjenby UI SJUSIOLJE00 JO 103094 Y] ¢, g 03 PUOdSOLI0D SJUSIONJI0D 9SOY,, ,

1-) (6¢) 21-) (@9 (rz-)  (0€) (€e-) &) (93-)
9¢ 969" — 0€T'T 300"~ 800" 010'— 16T 910'— G00° G60'— 0L-6961
(g¢) @£) (g'g-) (TT) (¢e-) @1) 8v-) (672 ¥'g—)
ve L't 80T 00— G00° 10— (440 e — 600 L10'— ¥9-6961
9) (6¢) (8%-) ¥'8) Fe-) (O  @B%-) (€9 (0e-)
Le oL 91¢’ G00— 800° 010— 0 6LT'— G00° 910"— 0L-6961 sisAfeuy j1qoid
&'1-) (8'€) (¢'1-) (1°9) (03-) (0¢) 0 —) ) (¢2-)
9¢ G86'— L80°¢ 00— 10 810'— £g¢” $00"— €00° 8€0"— 0L-G961
(€e) (8) e-) (180) (@e-) (@D (%) (9 #e-)
Ve 699G LeE 600" — €00° 610— GLO 00¥"— 10 860" ¥9-6961
() 07%) @) (@8 (r'e-) 1) ©¥%-) (€9 q(1°€-)
L €eT 960’1 800" — €10’ 910'— 080° 66— 600° wLG0'— 0L-6S61 sisAfeuy 313077
d w8, Tes X 1sed sisedoaroq S3SeoaI0 sjessy JSIY ozIg 92a 192 pousg
Juejsuo)) ur winjey anss| anss| paxig uLIa J, uwo g, aurLy,
[enprsey 19 Lymby yoys Suo
SuoIIpuUo)) 1e8re], 1981e],
JoNIeN /SurwL], 9y} I0J SoIX0IJ WIOTJ SUOIJRIAd(]
so[qene A Arojeuedxsy

Se1BWSH JUSIOYIS0)) SISATeuy J1qoid pue 8oy
11 31q&.L



The Choice Between Equity and Debt 139
Table IV
Correlation Matrix for the Variables in the Predictive Model
Deviations from
Debt Targets
Long
Term
Short Proxies for the
.02 Term Targets
20 10  Size
-09 06 ~—12 Risk
Fixed
15 .05 23 —.03 Assets Timing/Market Conditions
Equity
-.07 .02 -20 -.03 .02 Issue F’ cst
Debt
.02 0 0 .05 —.03 -.14 Issue F’ cst
Residual
-.07 .05 -.21 .10 -.11 .10 -.07 Returns
Table V
Cumulative Distributions of “Probability of Equity” Estimates and
Classification Errors
Percentage of Is-
sues with Esti-
mated Probabil- Type 1 Type I1
ity of Equity < P Error (%) Error (%)
Classification Probability (P) (Predict —— (Predict (Predict
Equity if Value of Logit Function ex- Equity Debt Debt when Equity when
ceeds P) Issues Issues Equity) Debt)
.05 0 5 0 95
.10 0 15 0 85
.15 3 25 3 75
.20 6 37 6 63
25 8 48 8 52
.30 11 53 11 47
.35 15 59 15 41
40 18 65 18 35
45 22 73 22 27
.50 30 76 30 24
.55 34 82 34 18
.60 40 86 40 14
.65 49 89 49 11
.70 56 92 56 8
.75 66 95 66 5
.80 73 96 73 4
.85 83 98 83 2
.90 92 98 92 2
.95 97 99 97 1
1.00 100 100 100 0
Mean value of
Probability of Equity 62 .33
Number of
Observations 349 399
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Figure 1. Cumulative Distributions of “Probability of Equity” Estimates for both Debt and Equity
Issues.

the proportion of equity issues which were incorrectly predicted to be debt was
22 percent, while the Type II error was 27 percent. Clearly, we are looking here
only at the classificatory ability of the model, since we are applying the model to
the same data that we used to develop it. We look at the model’s predictive ability
in the next section.

VII. Tests of the Model

We carried out two tests of the model’s predictive ability. First, we looked at the
model’s stationarity by splitting the sample into two subperiods 1959-64 and
1965-70 and re-estimating the coefficients. The results are shown in Table III.
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Table VI
Predictive Value of Logit Analysis
Model
Panel A: Estimation Sample {748 issues)
Actual Outcome
Predicted
Outcome Equity Debt Total
Debt 271 107 378
Equity 78 292 370
Total 349 399 748

Type I error = Probability (debt predicted when
actually equity) = 22%

Type II error = Probability (equity predicted
when actually debt) = 27%

Panel B: Holdout Sample (110 issues)
Actual Outcome

Predicted

Outcome Equity  Debt Total
Debt 51 15 66
Equity 17 27 44
Total 68 42 110

Type I error = Probability (debt predicted when
actually equity) = 25%

Type II error = Probability (equity predicted
when actually debt) = 37%

Clearly, there are some differences between the two subperiods. First, the
equity market condition and the residual return variables were far less important
in the first subperiod, probably reflecting the much lower variability of the equity
market during this time. The deviation from the short term debt target was
somewhat less significant and the size variable was markedly less important
during the second subperiod. Both effects, however, may reflect differences in the
types of companies represented in the sample rather than changes in corporate
behavior, since changes in the rules for inclusion in the DTI file meant there
were far fewer very small companies during the second subperiod.*® Finally, the
bankruptey risk variable appears to assume much greater importance during the
second subperiod.

However, in spite of these differences, all coefficients had the predicted signs
in both subperiods, and in both cases, five out of the eight were “significant” at
the 95 percent level in spite of the smaller sample sizes. The two subperiod
models taken together were able to correctly classify some 73 percent of the total
sample of 748 issues.

Second, we tested the model’s predictive ability when applied to the 110 issues

8 The DTI changed its qualifications by increasing the minimum company size litnits in both 1960
and 1969 with subsequent reductions in the number of small companies (defined as those with capital
employed of less than £10 million (in £1972)) of 22% and 38% respectively. We have argued that the
size variable acts as a proxy for the debt composition target largely because of flotation costs. The
elimination of these very small companies may therefore be responsible for the significant reduction
in the importance of the size variable.
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in the holdout sample, covering the subsequent period from 1971-74. We used
the logit model estimates for the period 1959-70, and adopted the same cutoff
probability of 0.45. The model gave the correct prediction in some 71 percent of
the cases.”” The mean estimates of the probability of equity were 0.69 and 0.37
for the equity and debt issuing groups respectively, compared with 0.62 and 0.33
for the estimation sample. The Type 1 error, or the percentage of the equity
issues which were incorrectly predicted to be debt was 25 percent, while the Type
II error was 35 percent. Clearly, this is a most encouraging performance,” since
the model’s predictive ability is only marginally lower than its classificatory
ability on the original estimation sample.

VIII. SUMMARY AND CONCLUSIONS

On the basis of both the theory and the existing empirical evidence, we have
developed a descriptive model of the choice between equity and debt. While any
study of this sort can only be exploratory, it does thow some light on a number
of important issues. First, it demonstrates that companies are heavily influenced
by market conditions and the past history of security prices in choosing between
equity and debt. Indeed, these factors appeared to be far more significant in our
model than, for example, other variables such as the company’s existing financial
structure. Second, this study provides evidence that companies do appear to
make their choice of financing instrument as though they had target levels in
mind for both the long term debt ratio, and the ratio of short term to total debt.
Finally, the results are consistent with the notion that these target levels are
themselves functions of company size, bankruptcy risk, and asset composition.

The predictive model itself could be used by investment analysts concerned
with forecasting the financial policy of particular companies. Furthermore, finan-
cial managers faced with the choice between an equity and a debt issue could use
the model to gain insight into the decision other managers would make under the
same circumstances. Used in this way, the model would also provide managers
with some indication of what the market was anticipating. Our major objective in
developing the model, however, has been to gain a little more insight into how
companies actually choose between equity and debt.
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