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Financial Leverage: The Case Against DFL

Introduction

The current world is plagued not only with the devastating effects of high
corporate and public leverage but, what in our opinion is even more disturbing,
it is beset with a surprisingly high level of ignorance of and little agreement on
how this leverage should be measured. More than two decades have gone by since
the Nobel Prize was awarded to Harry Markowitz, William Sharpe and Merton
Miller in 1990 for their seminal work on portfolio theory, asset valuation and
capital structure — all pivotal in understanding financial leverage. In his Nobel
Memorial Prize Lecture, Miller most eloquently explains the nature of financial
leverage using the then hotly debated leveraged buyout and junk bond crisis of
the late 1980s as an example. In the lecture, later reprinted by Journal of Finance
in 1991 and Journal of Applied Corporate Finance in 2005 under a much telling
title Leverage, Miller argues that increased leveraging by corporations does imply
higher risk for the equity holders, not for the economy as a whole.

In the article, Miller calculates the ratio of the percentage change in net profit
to the percentage change in operating profit, popularly known as the degree of
financial leverage, DFL, for a hypothetical geared company. In his numerical
example, he focuses on the fact that the rate of return on equity falls by a greater
extent (33.3% in the example) than that on the underlying assets (25%), and goes
on to explain that this magnified reaction of the net profit is the reason “why we
use the graphic term leverage (or the equally descriptive term gearing that the
British seem to prefer). And this greater variability of prospective rates of return
to leveraged shareholders means greater risk, in precisely the sense used by my
colleagues here, Harry Markowitz and William Sharpe” (Miller 1991, p. 482).
Miller leaves no room for doubt that in his opinion it is DFL that is the correct
measure of financial (leverage) risk, even if he never literally uses this name.
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The numerical example used by Miller had not been challenged until we
drew some attention to it in Berent (2010). We argued that the condition used
in Miller’s example, i.e. DFL > 1, is neither sufficient nor necessary for higher
equity risk to exist in the sense used by modern finance and investment theory.
Consequently, we show that DFL has little to do with Markowitz’s variance or
Sharpe’s beta increases for the geared firm.

The issue is not trivial given how much significance in various academic
textbooks (e.g. Besley and Brigham, 2012; Hawawini and Viallet, 2011;
Megginson, Smart and Graham, 2010; Van Horne and Wachowicz, 2005) and
professional training materials (e.g. Financial Reporting and Analysis, 2011) is still
attached to DFL. In academic literature DFL has gained prominence in research
on the trade-off hypothesis between operating and financial leverage initiated by
Mandelker and Rhee (1984) in particular.!

The wide use of the degree of operating leverage, DOL, i.e. the ratio of the
percentage change in operating profit to the percentage change in sales, hence
DFLs twin that tends to directly precede DFL in many finance books, is another
reason for concern. DOL is sometimes claimed to have an impact on the systematic
risk in exactly the same way as DFL is alluded to in Miller’s example (see Lumby,
Jones 2011; Ross, Westerfield, Jaffe 1999; Damodaran, 1997). Although DOLs
origins are clearly rooted in financial analysis and managerial accounting, the
measure has gained almost a must status when operating risk is defined in finance
books. This partly explains in our opinion why DFL, certainly an alien body to the
finance field too, has proved so resilient as a measure of financial risk. However,
there are numerous reasons why DFL may prove to be less useful than it is widely
accepted.

There are two prominent weaknesses of DFL: its potential lack, paradoxically,
of leverage credentials and its rather modest business applicability. As for the
former, the index, unless carefully redefined, does not depend exclusively on
firm’s leverage position. In addition, it may not be greater than one, hence
failing to point to more than proportional change in net profit compared to the
corresponding change in operating profit. Secondly, DFLs link to concepts such
as beta, cost of capital, variance of returns, all clearly magnified (levered) by debt,
is rather weak. Furthermore, DFL does not produce one unique value for a given
leverage situation and in addition is formulated in book (accounting) rather than
market values.

In summary, DFL can be described by four constituent characteristics as:

e an elasticity index
e calculated at# = 1 and

1 To be sure, the enthusiasm towards DFL is not shared by other academic empirical re-
search. We have analyzed 92 articles published from 2000 till 2011 in most respected finance
journals in which a term leverage is used in either the title, abstract or key words. In no paper
(sic!) is DFL used. We have also looked at 30 accounting papers published in top accounting
journals — again, no mention about DFL (Berent, Jasinowski, 2012).
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e based on accounting values of
e wealth change.

Below we attempt to restore DFLs leverage credentials by revising its four main
characteristics mentioned above (section 4). The only feature left intact as long
as possible is DFLs elasticity interpretation, its supposedly most characteristic
feature. First, in section 1, we start with the formal definition of DFL. Section
2 is devoted to the analysis of various ambiguities surrounding it. In section 3,
a multiple value nature of DFL is analysed.

1. Definition

A standard definition of DFL binds the relative change in net profit or earnings
after taxes (EAT) to the relative change in operating profit or earnings before
interest and taxes (EBIT):

_ A%EAT _ (EAT-EATy) EBIT,

DFL = - ,
A%EBIT  (EBIT - EBITg)  EATy

(D

where a subscript B denotes a base level of profit against which the percentage
change from the base to the end value of profit is calculated; EBIT; # 0 and
EATy # 0. DFL is usually interpreted as the size of net profit percentage change
related to a 1% change in EBIT level.

Although the definition (1) seems simple, there are numerous ambiguities
surrounding it. The persistence of those ambiguities is surprising. The reasons for
this may range from the sheer ignorance of the (methodological) gravity of the
problems involved to the belief that the issue is not worth debating, either because
the answers are simple and intuitive (even if nowhere rigorously established) or
because DFL, as a misleading tool per se, is simply not worth debating. However,
the wide explicit and implicit use of the index does require unambiguous answers
to all potential questions raised. Below are but a few examples of questions that
beg to be addressed.

What does financial leverage’ in DFL mean?

One would expect that measuring financial leverage should be preceded
with the precise definition of how financial leverage is understood in the first
place. Unfortunately, ,,despite — perhaps on account of — the widespread use
of the concept of gearing or leverage, there appears to be little agreement
regarding its specific content” (Ghandhi, 1966, p. 715). Our understanding of
financial leverage concept, so much abused by indiscriminate use of it in both
colloquial and professional language, resembles more that of “terminological
confusion” (Dilbeck, 1962, p. 127) or “peculiar conceptual chaos” (Zwirbla,
2007, p. 195).
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Figure 1
DFL as a function of debt ratio D/(E + D), ROIC > i

DFL
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D/(D +E)

Source: Own calculation.

Some authors ignore the question altogether by simply assuming that financial
leverage is what DFL measures; after all, more debt means higher DFL — they
seem to claim. True, DFL grows with higher debt ratio D/(E + D) inter alia just like
one would expect financial leverage to behave (see Figure 1). Yet it is not always
true. DFL is a rational function of D/(E + D), defined for 0 < D/(E + D) < 1,
where ROIC # 0, ROIC # ixXD/(E + D) and the cost of debti > 0% but it is
a continuous increasing function within its domain only if ROIC > i.2

No doubt a clear definition of financial leverage would help.? However, given
the state of chaos in the leverage literature, to which Miller seems to contribute,
we may be better advised to proceed with merely a tentative agreement that
financial leverage is the phenomenon associated with the increased risk/volatility,
regardless of how measured, introduced by firm’s financial activity. Surprisingly,
even with such a vague working definition, if only rigorous analysis is strictly
followed, a number of meaningful findings can be established.

Should DFL depend on taxes?
Net profit in (1) is influenced by both interest payment and taxes. While interest
payment is clearly a constituent part of firm’s financial activity, the leverage

2 The function has a vertical asymptote at D/(E + D) = ROIC/i that falls within the domain of the ac-
ceptable debt ratio values if 0 < ROIC < i; the function may even be decreasing if ROIC < 0.

3 The proper definition of financial leverage deserves a separate treatment. In Berent 2011a, a very
general definition of financial leverage risk is proposed that focuses on the increased probability of gen-
erating extreme (negative and/or positive) values of returns. The definition is useful in that it enables the
definition user to decide the way how “extreme values” should be understood. This allows more specific
definitions to be proposed. We argue that most of definitions present in the literature can be derived from
this general approach.
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credentials of taxes are less obvious. The different tax regimes may lead to
different values of DFL. The question arises whether this impact is a legitimate
part of leverage analysis or not?

Are operating results independent of capital structure?

DFL definition in (1) does not seem to address a vital question about the
interrelation between operating and financial decisions. The EBIT level in (1)
may or may not be influenced by the amount of debt taken. However, just like in
the case of taxes, a legitimate question arises if any financial leverage index should
capture the total effect of debt taking or maybe merely this portion that excludes
financial activity impact on operations.

What are the base and end profit values in DFL?

The DFL definition does not elaborate much on the nature of profit numbers in
(1). What are the criteria for their choice? Are they to be e.g. last year’s numbers,
next year’s management forecasts or market expectations? Can any arbitrarily
chosen profit level serve as the base? What about end values? Should they be
viewed as different potential scenarios or simply differences from the expected
(base) level? Consequently, what is the meaning of the profit change in (1)? Is it
simply the deviation from the benchmark when the base and end profits belong
to the same time period, or is it rather the ‘percentage change’ across time — the
case when the base and end profit numbers belong to different time periods. If
profit numbers are taken from two different time periods, what period: base or
end, is actually described by DFL? What happens if, for example, different capital
structures or/and different interest payments, prevail in those two periods?

Does the size of EBIT change matter?

Another issue concerns the significance of ‘a 1% EBIT change’ interpretation.
Does this interpretation imply that DFL is only about a 1% EBIT change or
that the change in EBIT can be arbitrarily large? If so, is DFL identical for all
sizes of EBIT change? Is it possible that a 1% change in EBIT generates, say,
a 3% change in EAT, but a 10% change in EBIT generates, say, a 20% change
in EAT? If ‘yes’, which DFL value, 3.0 or 2.0, is valid? This leads to a question
whether financial risk (however measured) should depend on the size of EBIT
change at all.

What is DFL calculated for?

Even a detailed literature review does not give an unambiguous answer to the
question about DFLs application. Generally, there are two ways DFL is used:
either as a financial risk measure or as a financial analysis tool. In the first and
most popular approach, DFL — usually calculated for a set of hypothetical
profit numbers — is claimed to quantify the financial risk of equity when debt is
taken. The reason for this interpretation is that DFL tends to be greater than
one for a geared company. The rule that follows seems simple: the higher DFL,
the higher both earnings volatility and financial risk. The problem however is
that the numerical examples in the books are deliberately set so that DFL > 1.
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Unfortunately, most authors writing about DFL fail to mention that DFL does
not have to be greater than one.

Another point regarding the application of DFL as a risk measure is the
question whether it is acceptable that any financial risk indicator should generate
more than one unique value for one unique state of financial activity. It looks
rather odd when a given capital structure produces many different financial
leverage values. The immediate question is which of many values is relevant in
capturing financial risk.

DFL as an analytical tool is used to explain or forecast net profit reaction
caused by a given operating profit change. Although a leverage interpretation is
not needed in this approach, it tends to be present here as well since numerical
examples used in textbooks are construed so that DFL is again greater than
one.

In the following sections, we attempt to address all the issues raised above
in more detail. First, some initial assumptions are proposed to clear off the
immediate concerns related to the definition (1).

2. DFL - static version and investor’s perspective

A closer inspection of (1) reveals that DFL can be decomposed into three factors:
EBITp o (1-MTR) <l (INT - INTp) @)

DFL = ,
EBIT;— INT; ~ (1— ETRp) (EBIT — EBITp)

where ETRp = TAXR/EBTjp is a base period effective tax rate, i.e. the share of
tax payment TAXp in earnings before taxes EBTg, while MTR = (TAX - TAXp)/
(EBT - EBTjp) denotes a tax rate at which the difference between the end and
base levels of pre-tax profits, i.e. (EBT — EBT}), is taxed knowing that the initial
portion of EBT, equal to EBTyp, is taxed at ETRp.

The first component of (2) describes the base value of operating and pre-tax
profit, the second describes taxes, while the third is determined by the size of the
profit change. If the tax component is split into two: 1/(1- ETRp) and (1-MTR), and
subsequently allocated to the base values and to the change in profits components
respectively, then DFL can be viewed as consisting of only two components: one
describing the base, the other - the profit changes from this base.

According to (2), DFL assumes different values inter alia for different levels of:
operating profit base EBITp, change in operating profit AEBIT = EBIT — EBITj,
base interest payment INTp, change in interest payment AINT = INT - INT},
and taxes. DFL does therefore depend on factors, e.g. taxes, which may not be
regarded as legitimate constituents of financial leverage; secondly, the size of DFL
depends on the difference between interest paid in the base period and the end
period; thirdly, DFL assumes different values for different sizes of EBIT change.
Even without problems brought about by DFLs dependence on EBITg and INTp -
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discussed in section 3 in more detail — these three points alone make DFL dubious
as a leverage measure.

Table 1 illustrates the scale of the problem with the help of a numerical
example, when a 1% (columns Al, B1, C1) and a 10% EBIT change (columns
A10, B10, C10) from the base value of EBITgz = 40 are assumed. In the end
period, three different scenarios with different levels of ETR and INT are
studied. As a result, DFL ranges from 1.33 to 3.0 depending on the size of EBIT
change (B1 # B10, C1 # C10), the interest payment (Al # C1, A10 # C10)
and taxes paid (Al # B1, A10 # B10).

Table 1
DFL for different INT and TAX

Base Al B1 C1 Al0 B10 C10
EBIT 40.00 40.40 40.40 40.40 44.00 44.00 44.00
INT -10.00 -10.00 -10.00 -9.50 -10.00 -10.00 -9.50
EBT 30.00 30.40 30.40 30.90 34.00 34.00 34.50
ETR 20.0% 20.00% | 19.80% | 20.00% | 20.00% | 19.80% | 20.00%
TAX -6.00 -6.08 -6.02 -6.18 -6.80 -6.73 -6.90
EAT 24.00 24.32 24.38 24.72 27.20 27.27 27.60
MTR 20.00% 4.80% | 20.00% | 20.00% | 18.30% | 20.00%
D%EBIT 1.00% 1.00% 1.00% | 10.00% | 10.00% | 10.00%
D%EAT 1.33% 1.59% 3.00% | 1333% | 13.62% | 15.00%
DFL 1.33 1.59 3.00 1.33 1.36 1.50

Source: Own calculation.

2.1. Additional assumptions

Below two additional assumptions to model (1) are added, clarifying how DFL
should be understood.

Assumption 1: one period analysis

Assumption 1 calls for the interpretation of the change in profit in (1) to be
the deviation of the end profit from its base level that is generated at the same
time period. Across-time growth rates are excluded.* Assumption 1 bans DFL
calculations with historic profit levels used as the base and future profit forecasts
used as analyzed scenarios. Limiting analysis to one period solves many problems.
First and foremost, interest payment is made fixed so that INT = INTg (from now
on referred to as INT). This makes the third component of (2) to disappear and

4 This does not ‘prohibit’ the calculation of the ratio of relative changes in EBIT and EAT across time. We
only claim that such a ratio should no longer be regarded as a leverage index in general and DFL in particular.
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leads to the conclusion that the change in EBIT is not important.’> Furthermore,
as DFL is now blind to the size of AEBIT, discrete mathematics can successfully
be replaced by differential calculus. Moreover, MTR in (2) becomes a standard
marginal tax rate as defined by the tax law rather than an artificially defined
tax rate at which the marginal across-time change in EBT is taxed. Note, with
AINT = 0, a unit change in EBIT results in (1 - MTR) unit change in EAT, which
together with EAT; = EBTyX (1 — ETRp) leads directly from (1) to (2).

Assumption 2: no taxes

We believe that tax impact on earnings volatility is not a part of financial leverage
and should be analyzed separately. Although in assumption 2 we explicitly assume
no taxes, one should note that for DFL to be tax-indifferent, it would be sufficient
to assume that MTR is equal to ETRp. Although it was first noticed by Dilbeck
(1962) many years ago, this assumption is hardly mentioned in the DFL literature.
In a multi bracket tax regime, ETRz may always happen by coincidence to equal
MTR, but this could be true for a given size of EBIT change only. If a linear
corporate tax code — true for most legislations — and no differences between tax
and financial accounting are assumed, then ETRy is indeed equal to MTR.

2.2. Static version of DFL

After two assumptions are made, formula (2) folds down to what is usually known
in literature as a “static” version of DFL as opposed to ‘dynamic’ in (1):

EBIT
EBIT, = INT' 3)
EBIT;— INT

The static version of DFL is fully determined by firm’s income statement and
hence easy to calculate. This simplicity is not achieved at no cost: by stripping (1)
of end values, the static version of DFL is void of its explicit elasticity (dynamic)
interpretation. The dynamic and static forms of DFL are equivalents only if the
two assumptions mentioned above are made.

DFL =

2.3. Investor’s perspective

With no taxes, EBIT in (1) can be interpreted as the net profit of an all equity
firm, EAT;;. Then DFL becomes a ratio of the relative change in net profit EAT;

5 Some caution is advised here. The size of the EBIT change may affect DFL indirectly via the second
component unless tax rates do not depend on the size of EBIT. If this is not true, the irrelevance of the EBIT
size change is secured only after further assumptions on taxes are made (see Assumption 2).

6 If one restricts DFL to the first component of (2) when MTR # ETRp, then DFL is interpreted as
a ratio of relative changes in EAT and EBIT that implicitly assumes MTR = ETRp with the difference
between DFL and the ratio of actual changes being attributed to taxes.
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of the geared company to the relative change in net profit EAT; of the otherwise
identical firm with no debt:
_ A%EAT; AEAT; « EATyp

DFL = = :
A%EAT, AEAT, EATg

(4)

We believe that geared vs. ungeared company interpretation explicit in (4)
has always been implicitly present in (1). The interest in studying the relative
changes in operating versus net levels in (1) and the subsequent usage of DFL as
a financial leverage ratio must have come precisely from the attempt to compare
geared and ungeared companies.

A%EAT, in (4) may also be interpreted as the change in net profit for the
ungeared shareholder whose equity stake is identical to that of the investor who
uses debt. Consequently, formula (4) is the ratio of relative changes in net profit
attributable to two equal-size equity investors, one of whom raises debt (the
geared investor), while the other raises equity from external sources (the ungeared
investor). If DFL is, say, two, then the equity shareholder who elects to borrow faces
the change in net profit that is always twice the size experienced by the investor
who decides to raise equity. Although the value of DFL does not change when the
company’s perspective is replaced by the investor’s perspective, the interpretational
gains are evident when we shortly move from profit-based to wealth-based analysis
are substantial. Interestingly enough, with the new perspective, assumption 1 is no
longer needed as a one-period framework follows naturally. Note also that in order
to isolate the financial leverage risk, one is advised in this interpretation to assume
the lack of the impact of firm’s capital structure on firm’s operating results.

3. Multiple values of DFL

With assumptions 1 and 2 in place, the static version of DFL in (3) is free from
most interpretational problems discussed above: it unambiguously relates to
a given period characterized by its unique financing activity status, is independent
of taxes and the size of profit change. Thanks to the investor’s perspective, it
focuses explicitly on the effects caused by the difference in financing policy.
Unfortunately, DFL is still dependent on the choice of EBITg — the issue debated
in this section.

3.1. DFL as a function of EBITy

There are two disturbing implications of DFL being a function of EBITj: firstly,
there are many DFLs, one for each EBITjp, and secondly, there are values of DFL
that are lower than one. The first problem questions DFLs claims to be a measure
of financial risk, the second questions DFLs claims to be a leverage ratio. Let us
investigate these issues with the help of a numerical example.
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Example
Let company’s invested capital be /C = 100 and initial equity capital E, = 50.
The shareholder is to decide how to fill the financing gap. Should he raise debt
D = 50, he remains the only shareholder in a levered firm with debt-to-equity ratio of
Dy/E, = 1. Should he raise external equity of 50 by inviting a co-owner, he holds
a 50% equity stake in the all-equity company. The cost of debt is i = 10%, hence
interest payment amounts to INT =i X D, = 5. No taxes are assumed.

Tomasz Berent

Table 2

DFL and a —-10% change in net profit for the ungeared investor

Q < 2 <) F*b FU )
i & = S g 3
A | 50.0 25.0 45.0 45.0 225 | 400 |-10.0% |-11.1% | 1.11 yes
B | 20.0 10.0 15.0 18.0 9.0 | 13.0 |-10.0% |-133% | 1.33 yes
C 6.0 3.0 1.0 5.4 2.7 04 |-10.0% | -60.0% | 6.00 yes
D 4.0 2.0 -1.0 3.6 1.8 | -14 |-10.0% | 40.0% | -4.00 ?
E 2.0 1.0 -3.0 1.8 09 | -3.2 |-10.0% 6.7% | -0.67 no
F | 40 -2.0 -9.0 -3.6 -1.8 | 8.6 |-10.0% | —-4.4% | 0.44 no
Source: Own calculation.
Table 3
DFL and a +10% change in net profit for the ungeared investor
oy S 3 = > © = 1 - :é;n
S - I - - B - B -
o o S g 3
A | 50.0 25.0 45.0 55.0 27.5 | 50.0 | 10.0% 111% | 111 | yes
b | 20.0 10.0 15.0 22.0 11.0 | 17.0 | 10.0% 133% | 133 | yes
c 6.0 3.0 1.0 6.6 33 1.6 | 10.0% 60.0% | 6.00 | yes
d 4.0 2.0 -1.0 4.4 22 | 0.6 | 10.0% | -40.0% | -4.00 ?
e 2.0 1.0 -3.0 2.2 1.1 | -2.8 | 10.0% -6.7% | -0.67 | no
f | 4.0 -2.0 -9.0 4.4 -22 | 94| 10.0% 44% | 044 | no

Source: Own calculation.

Tables 2 and 3 summarize net profit changes for the geared shareholder when
the net profit for the ungeared one changes by -10% and +10%:
e For EBIT; = 50, DFL = 1.11, hence a 10% increase (decrease) in net profit from
25.0 to 27.5 (22.5) when ungeared corresponds to an 11.1% increase (decrease)
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in net profit from 45.0 to 50.0 (40.0) when geared. Should the ungeared profit

fall by more than 90%, the net profit turns into net loss when geared.

e For EBITg = 20, DFL = 1.33, hence a 10% increase (decrease) from 10.0 to
11.0 (9.0) when ungeared implies a stronger, i.e. a 13.3% reaction of net profit
from 15.0 to 17.0 (13.0) when geared. Should the ungeared profit fall by more
than 75%, the net profit turns into net loss when geared.

e For EBIT; = 6, any change in EAT}; is accompanied by a six fold bigger
change in EAT. Should the ungeared net profit fall by more than 16.7%, the
net profit turns into net loss when geared.

e For EBITy = 4, EAT53 < 0 < EATy and DFL = -4.0; a 10% increase
(decrease) in profit from 2.0 to 2.2 (1.8) when ungeared implies a fourfold
larger decrease (increase) in the net loss from —1.0 to —0.6 (-1.4) when geared.
Should the ungeared increase in profit be larger than 25%, the net loss turns
into net profit when geared.

e For EBIT; = 2, EAT 55 < 0 < EAT 5 again and DFL = -0.67; a 10% increase
(decrease) in profit from 1.0 to 1.1 (0.9) when ungeared corresponds to merely
a6.7% decrease (increase) in the net loss from -3.0 to —2.8 (-3.2) when geared.
To turn net loss into net profit when geared, the ungeared increase in profit
must be larger than 150%.

e For EBITg = -4.0 both the ungeared and geared companies generate net losses,
and DFL = 0.44. Any further increase (decrease) in loss of EAT; implies less
than proportional increase (decrease) in loss of EAT; for example, a 10%
increase (decrease) in loss from -2.0 to 2.2 (-1.8) for EAT; corresponds to
a mere 4.4% increase (decrease) in loss from -9.0 to -9.4 (-8.6) for EAT;. To
turn net loss into net profit when geared, the ungeared loss must decrease by
more than 225%.7
For EBITj of 50, 20, and 6, the degree of financial leverage is greater than one.

The increase in net profit for the geared shareholder is always magnified (levered)

when compared to the net profit increase for the ungeared one. Similarly, the

fall in net profit for the geared shareholder is always magnified (levered) when
compared to the fall of ungeared profit to the extent that what is the net profit
for the ungeared investor may turn into net loss for the geared one. One might
conclude that DFL > 1 does indeed point to the leverage case — as illustrated by

a ‘yes’ tag in rows A-C in the last columns of tables 2 and 3.

However, for other values of EBITy presented in tables 2-3, the leverage
credentials of DFL are less obvious as shown by a ‘?” and ‘no’ tags in rows D-F.
For EBITj = 4.0, the profit decrease for the ungeared shareholder corresponds
always to the greater (levered?) percentage loss increase for the geared one (row
D in table 2), while profit growth for the ungeared investor is accompanied by
a greater (levered?) percentage loss decrease when the investor is geared (row

7 Note that the absolute nominal change measured in percentage points for the geared investor is al-
ways twice that for the ungeared shareholder, regardless of the size of the change or the base selected. This
conclusion, developed in more detail later on is claimed to constitute a fundamental feature of financial
leverage.
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D in table 3). Does the case, where the ungeared shareholder shows profit, while
the geared one shows losses, but the percentage changes in losses for the latter
are bigger than the percentage changes in net profit for the former, describe
leverage? We do not think so. Far less controversy is spurred by the last two rows
E-F of the tables 2-3, where, for EBITy = 2 and EBITp = —4, DFL is lower than
one. Any change in the net profit/loss when ungeared is accompanied by less
than proportional change in the net loss when geared. Formula (4) continues to
correctly, mathematically speaking, describe the profit dynamics for the geared
versus ungeared shareholders, however, to claim that DFL retains leverage
characteristics is no longer justified.

Table 4
DFL as a function of EBITy

EBITg vs. INT > 0 DFL

EBIT; > INT DFL > 1

EBIT; = INT DFL does not exist
INT/2 < EBITg < INT DFL < -1

EBITy = INT/2 DFL = -1

0 < EBIT; < INT/2 -1<DFL<0
EBIT; =0 DFL does not exist
EBIT; < 0 0<DFL<1

Source: Own calculation.

Figure 2
DFL as a function of EBIT; # INT and EBITg; # 0

DFL 51
4
3_
2
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Source: Own calculation.
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Figure 2 illustrates DFL as a function of EBITg for 0 # EBIT; # INT using
parameter values from our numerical example. Table 4 lists all the values of DFL
in an algebraic form. DFL is greater than one only when EBITy > INT, where net
profits for both the ungeared and geared investors are positive.®

3.2. Is the multiple value nature of DFL a real problem?

If DFL, when lower than one, cannot be interpreted as a leverage ratio, it cannot
be a financial risk measure either. Its claims to be a financial risk measure vastly
improve if the analysis is limited to the cases where DFL > 1. Indeed, it is usually
this case that is discussed in the DFL literature (unfortunately, in most cases with
no mention that other cases are also possible). Then, it is argued that the higher
EBITjg the lower financial risk (via lower DFL); the lower EBITg, the higher
financial risk (via higher DFL). High EBITp in relation to INT allegedly implies
lower chances of making losses, while a low (close to INT) value of EBITj allegedly
implies higher chances of going into the red. However, this reasoning is only correct
in the context of the expected value of EBIT: the drop in the expected value of
EBIT does indeed elevate inter alia the risk of registering lower and negative values
of net profit or even going bankrupt for the geared investor. This is however not
applicable to DFL calculation based on an often arbitrary chosen EBITp.

There is little one can do to prevent analysts from calculating DFL for any
level of EBITy > INT they wish, but then such an index says nothing about the
financial risk involved. If this arbitrarily chosen value of EBITj is much higher
than the company’s interest payment INT, it does not mean that the risk of the
venture is low but merely it means that the benchmark used in calculation is high.
Ultimately, DFL is the information about the choice of the base value of EBITy
rather than about the risk, let alone systematic risk.”

3.3. DFL as a language convention

If DFL, with its propensity to produce many values, is not a measure of financial
risk, then what it is? Berent (2011b) proposes to treat different DFLs as different
languages to communicate the information on a given EBIT change. From this
perspective, the user of DFL has the right to choose any arbitrary level of EBITg
as long as 0 # EBITz # INT. Each EBITj leads to a different language and
different narrative. The problems with multiple DFLs or DFL < 1 vanish as
a result. If DFL > 1, the language used possesses a leverage interpretation, if
DFL < 1, the leverage interpretation is simply not available.

8 Note that DFL cannot be calculated for EBIT; = INT and EBITg = 0. Yet financial risk has not
ceased to exist only because DFL cannot be calculated.

9Berent (2011b) reviews many other potential arguments used in the defense of a multiple value nature
of DFL and explains why they are all flawed.
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DFL is no longer perceived as a single value risk measure but as a multiple
value communication or financial analysis tool. For example, if the scenario that
produces EBIT = 18 is contemplated then it can be communicated in many
different ways (see table 5). With the base of 20 or 50, this scenario means
a decline for the ungeared investor, while with the base of 6, 4, 2 or —4 it denotes
an improvement relative to the base. More interestingly, this scenario for the
geared investor is communicated by DFLs that range from —4.0 to +6.0. With
the base of 50, the scenario implies a drop of 64% for the ungeared investor
but more than a 71% drop for the geared one (DFL = 1.11). With the base
of 20, the scenario implies a drop of 10% when ungeared and more than 13%
when geared (DFL = 1.33). With the base of 6, the scenario means 200% growth
when ungeared and a magnificent 1200% growth when geared (DFL = 6). The
presence of financial leverage forces is apparent here.

However, with the base of 2.0, the scenario implies 800% growth in net profit
when ungeared and a mere 533% drop in net loss when geared (DFL = -0.67),
while with the base of —4, the scenario implies 550% drop in net profit when
ungeared but only a 244% drop when geared (DFL = 0.44). The narrative
changes significantly and leverage is no longer so obvious.

Table §
EBIT = 18 communicated in different languages via different DFLs

EBIT,
EAT,
EAT

EBIT
EAT,
EAT;

A%EAT,,

A%EAT,;

DFL

50.0 25.0 45.0 18.0 9.0 13.0 -64.0% -71.1% 1.11
20.0 10.0 15.0 18.0 9.0 13.0 -10.0% -13.3% 1.33
18.0 9.0 13.0 200.0% | 1200.0% 6.00
4.0 2.0 -1.0 18.0 9.0 13.0 350.0% | -1400.0% | —4.00
2.0 1.0 -3.0 18.0 9.0 13.0 800.0% | -533.3% | -0.67
—4.0 -2.0 -9.0 18.0 9.0 13.0 -550.0% | -244.4% 0.44

| m || 0w
()
o
[99)
(e}
o
o

Source: Own calculation.

The existence of many mathematically legitimate bases does not mean
that all bases are equally useful. For the base to be acceptable, it must have
some business or economic justification. Hence the acceptable bases are those,
which describe, for instance, management forecasts, market expectations,
most optimistic or most pessimistic scenarios, or (with due care regarding the
comparability of the periods) last year’s or other historic results etc. against
which deviations are measured. If the base leads to DFL > 1 the language
used is easy to understand and offers a leverage story, if DFL < 1 it is far less
intuitive as a communication tool.
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3.4.Is one unique DFL value possible?

There is still one more alternative explanation of a multiple DFL dilemma
available. What if there exists a single, unique level of EBITp that leads to one
unique level of DFL with all other values being simply irrelevant. The calculation
of many DFLs would then be a mistake made by DFL users rather than the flaw
of the index itself. How should such a base be searched for if it does exist? One
thing is clear: as accounting is itself a set of various conventions, the proper base
is certainly not to be found within the accounting world of a standard version of
DFL. The issue is taken up in the next section when market values are introduced.

4. DFL reformulation

To restore DFL as a true leverage and financial risk index, significant modifications
to its definition are required. Below we tackle each of the DFL constituent
features separately.

4.1. Profit vs. wealth perspective

DFL is formulated in terms of profit numbers, i.e. in terms of (book value)
annual wealth changes rather than wealth levels themselves. The attractiveness
of this approach is not surprising given the importance of financial reporting.
Indeed, publishing periodic results has become one of the most important ways
of communicating to the public firm’s financial health.!® However, as a profit
constitutes merely a fraction of investor’s wealth, focusing on profit is precarious.
Some may argue that the analysis of wealth changes can always be translated
into the analysis of wealth as: W, = W, + AW, where AW is the change in wealth
between ¢ = 0 and ¢ = 1. The problem arises when the metrics based on wealth
changes are only loosely linked to those based on wealth itself: what is clear for
a wealth level may no longer be so for a wealth change. This unfortunately may
be the case with DFL.

In particular, the fact that DFL gets lower than one, a disqualifying feature
for a profit based DFL, ceases to be a problem for a wealth based DFL. The
argument is now developed in more detail. Let’s reformulate DFL in terms
of (book value) wealth rather than in terms of an accounting profit, with E;
and E; being book value wealth levels for the ungeared and geared equity
holder respectively. The wealth levels encompass accumulated earnings so that

101t may be argued that financial results releases are partly responsible for a gradual replacement of
finance perspective by accounting perspective in analyzing firm’s financial performance. ‘Profit’ has proved
to be an easier concept than ‘value’. DFL methodology is clearly an accounting and hence an alien implant
into the way finance theory should study financial leverage.
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Es = Egpy+ EATs and Ej; = Eyp) + EATy, where subscript 0 denotes wealth
before net profit. The wealth the ungeared and geared investors start with at f = 0
is by definition identical Ey5) = Egpg = E(. Wealth of the ungeared investor Ey;
can always (atz = 0 aswell ast = 1) be thought of as a constant fraction E/(D + E)
of the total enterprise value EV, and EV is assumed not to depend on firm’s
capital structure. Then a wealth based DFL,y, with a subscript W to distinguish
it from the profit based DFL, is a ratio of a percentage change in (cum profit)
wealth for the geared investor that corresponds to a 1% change in (cum profit)
wealth for the ungeared investor:
A%E;  AEg y Eyp  Ey+ Dy « Eyg  EVp 5)
A%REy  AEy  Egp Ey  Egg Egp’
where Eyp, Egp, and EVy denote the base values of wealth at + = 1 for the
ungeared and geared investors as well as for the whole enterprise respectively. As
illustrated by (5), DFL;;, proves to be an equity multiplier at r = 1 determined by
the base levels of capital at¢ = 1.

Equation (6) offers the formulation of DFLy; as a function of the base value
of EBITjy:

DFL;, =

bFL. — EVe_ _ EV,+EBIT,
W Ecp  Eg+EBITz— INT'

(6)

This in turn helps illustrating the dependence of wealth based DFL;; on the
choice of EBITjy in exactly the same fashion as it is the case for the profit based
DFL. Figure 3 is a wealth based version of figure 2. The switch from profit to wealth
shifts the vertical asymptote to the left from EBITz = INT to EBIT; = - Ej + INT
(from EBITj = 5 to EBITp = —45 in our numerical example). DFL is greater than
one for all values of EBITp if only the geared equity is not zero or negative.

Figure 3
Wealth based DFL; as a function of EBIT; > -E,, + INT

DFLyy 14]

Source: Own calculation.
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Table 7 presents values of both DFL and DFLy, for the selected levels of EBITg
using data input from the numerical example. It is clear from the table that while
profit based DFL can be lower than one, wealth based DFL;;, is always above it.
Assuming different values for different bases, DFLy;, is not a financial risk index
though. Similar to profit based DFL, wealth based DFLy;, is more like a language
convention that communicates the information on wealth of the geared investor
using the information on the wealth of the ungeared investor. Again, there are
many languages possible because there are many potential bases available but,
unlike previously, this time there is a leverage interpretation for every language
chosen (DFLy, > 1).

Table 7
DFL and DFLyy
EBITy DFL DFLy,
50.0 1.11 1.58
20.0 1.33 1.85
6.0 6.00 2.08
5.0 n.a. 2.10
4.0 -4.00 2.12
2.0 -0.67 2.17
0.0 n.a 222
-4.0 0.44 2.34

Source: Own calculation.

DFLy;, may also be determined in terms of return on equity ratios for the geared
and ungeared investors:

EVp  EVyx(1+ ROEgp)
Egg  Egx(1+ROEyg)

DFL,, = (7)

If we assume that the distance between ¢t = 0 and ¢ = 1 is arbitrarily small,
then the enterprise value at r+ = 1 is allowed to change almost straight after
the capital structure decision is made at ¢ = 0. The profits are yet to materially
affect the wealth levels and are therefore negligible. This in effect makes DFLy,
undistinguishable from the ¢ = 0 equity multiplier. Being the limit value of DFLy;,
(Ey + Dy)/E can be interpreted as a wealth elasticity measure at ¢ = 0. Indeed,
if we allow enterprise value to change already at ¢+ = 0, then the ¢+ = 0 wealth
elasticity measure DFLy;, equals:

A%Eg _ AEgo « Eypo _ EVo_ Eg+ Dy ®)
A%Eyy  AEy,  Egpy  Ey Ey,

This in turn leads to the decomposition of DFL,;; into two elasticity components:

profit based DFL and ¢ = 0 wealth based DFLy;:




,Ekonomista” 2013, nr 1
http://www.ekonomista.info.pl

116 Tomasz Berent

DFL;; = w; X DFLy+ w, X DFL. (9)

with the weights w; = E¢/Eps; and w, = EAT ;5/Eps being determined by the
extent to which initial equity capital and base profits of the geared investor
contribute to his base wealth at t = 1.1

Equation (9) shows that profit based DFL is a mere component of wealth
based DFLy;. In studying financial leverage, wealth should be preferred to the
wealth change, i.e. profit perspective because not only it excludes cases where
DFL < 1 but it also seems to offer, as suggested in (9), a more comprehensive
framework in which profit based DFL is a mere component.

4.2. Book vs. market values

Market values of wealth provide a much better insight into actual investors’ utility
than that offered by book values. More importantly, market value driven DFLy;,
might offer the solution to the multiple value problem of DFL — still present in
wealth driven DFLy,. In contrast to book values, market value expected wealth,
via expected/required rate of returns, determined by valuation equilibrium models
such as CAPM or APT, has a clear and well-established meaning in finance. Each
project is characterized by its (systematic) risk that is to be rewarded by the
expected/required rate of return, k;; and k; for the ungeared and geared investor
respectively. The expected levels of market equity value for the ungeared and
geared investors, against which percentage changes are calculated, amount to
Eyg = EgX(1 + ky) and Egg = EgX(1 + k) respectively.

Let us assume that the numbers introduced in the numerical example above
are market rather than book values: invested capital of 100 becomes now market
enterprise value at ¢ = 0, equity and debt levels of 50 are now market values at
t = 0, hence Dy/E, = 1 denotes a market value debt-to-equity ratio at r = 0. If in
our example k;; = 20% and kg = 30%, with cost of debt of 10%, then DFL is
1.85.12 Any percentage change in E; beyond the level that is determined by the
systematic risk results in a levered (1.85 times greater in the numerical example)
reaction in the equity value for the geared investor.

Equations (7)—(9) can also be presented in market value terms. DFL;; in (10)
turns to be a ¢ = 1 market value equity multiplier with expected/required rates of
return used as factors.

EVy _ EVyx(1+ky) 10)

DFL;, =

1T Equation (9) can be useful in the analysis of the f = 1 wealth change when this change comes from the
two distinct sources: t = 0 wealth and ¢ = 1 profit.

12 See table 7 which can be regarded now as presenting market value DFL,;, with EBITg being replaced
by the enterprise (market) value expected/required change from¢ =0tot = 1.
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On the other hand, the r = 0 market value equity multiplier can be interpreted
as the elasticity measure if only market values are allowed to change at or straight
after ¢+ = 0 (see equation (11)). Should the investor experience an exogenous
price shock (not related to the decision to gear or not to gear up) at ¢ = 0 or at
t = 1 arbitrarily close to ¢t = 0, then the percentage change of the equity value
for the geared investor is (E, + D,))/E times greater than the percentage change
experienced by the ungeared investor. Needless to say, this is independent of both
the direction and the size of the change:!3

A%Egy _ AEgy , Eygy _ EVo_ Eg+ Dy

DFLy;, =
M A%Ey, AEy” Egpy  Eg Ey

(11)
Last but not least, market value based DFLy;, can be shown to be a weighted
average of market value DFL and market value DFLy:

DFL;; = w; X DFLy + w, X DFL, (12)

with the weights w; = Ey/E;p and w, = EAT 55/E;p being determined by the
extent to which initial equity capital of the geared investor and its expected
change contribute to his market value base wealth at ¢ = 1.

To summarize, market value driven DFLy;, is not only greater than one and
relevant to decision makers but it also offers a clear-cut base for the elasticity
analysis. With an obvious benchmark candidate, the multiple value problem of
DFL vanishes altogether. The last question to be addressed is the very meaning
of this unique value of DFLy, 1.85 in our numerical example. Is it really what
Markowitz and Sharpe meant when they wrote on financial risk?

4.3. DFLy, as a downward biased estimator

The elasticity analysis presented above is performed from the ‘cum wealth change
fromt = 0tot = 1’ perspective. This is the legacy of where we have started, i.e. the
elasticity analysis based on profit reported at # = 1. DFLy, happens tobe at = 1
equity multiplier (E + D)/D, equal to 1.85 in our numerical example. However,
itis a t = 0 equity multiplier (E, + D,)/E, equal to 2.0 in our example, that is
the measure of financial leverage as understood by both Markowitz and Sharpe.
Both the standard deviation of the geared equity in the context of the Capital
Market Line as well as the equity beta in the context of the Security Market Line
get magnified in the absence of bankruptcy risk by factor (E + D,)/E,. This is
shown, among others, by seminal work of Hamada (1972) and Rubinstein (1973).

13 Although equations (10)—(12) are defined for the expected values of wealth, one can easily present
them in the form of any size of wealth change from ¢t = 0 to ¢ = 1. If so, the multiple value problem of DFL
and the language convention interpretation are still relevant.
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Consequently, this is the + = 0 equity multiplier that describes the actual risk
exposure of the geared versus ungeared investor, not a ¢ = 1 ratio.

Adopting the investor’s perspective really helps see it more clearly. The
shareholder who invites a co-owner, invites someone who does share his fortunes
in good and misfortunes in bad times: the joy of being above the expected
level of wealth, given the inherent risk, and disappointment of being below it.
The ungeared investor participates only in a fraction Ey/(Dy + E;) < 1 of the
deviation from the expected wealth level, while the geared investor takes the
whole deviation himself. In other words, the geared investor’s change in wealth is
always (D + E)/E times bigger than that for the ungeared investor. The point is
that the changes here are real money, denominated in currency units - any swing
in enterprise value translates immediately into the value of equity positions. And
itis at = 1 equity multiplier, determined by the size of the external funding at
t = 0, that quantifies the difference in wealth reaction of the geared and ungeared
investors.

Being a r = 1 market value equity multiplier, a wealth based DFL;;, is bound
to be a downward biased estimator of the true financial leverage measure. This
is already indicated by (10), with k;; being by definition lower than k. Below we
attempt to illustrate in detail the roots of this downward bias.

Firstly, DFL;;, can be shown to have implicitly incorporated a wrong discount
rate. To see this, we present the decomposition of DFLy;, in which the index is
expressed as the ratio of relative wealth changes using present values of t = 1 equity
levels. This approach is particularly appealing if one assumes that the information
relating to the change in equity value at ¢ = 1 is already available at ¢ = 0 and that
capital markets are efficient in the sense similar to the way proposed by Fama. As
shown below, DFLy;, uses kg as an implied discount rate (circled in 13):

E+D

Egox (1 +kg) x[1+ X X%]

(Tt kgD ~Eco

Ego
DFL,, = ) 13
W Eyox (1+ ky) X (1+ X%) (13)

1+ kg

— Eyo

Eyy

However, this rate is wrong: too large if the deviation from the expected value
at t = 1 is positive and too small if the deviation is negative. If the company’s
valuation is likely to be X% above the expected level of k;;, and the markets
incorporate this information instantaneously at ¢+ = 0, then the value of equity
grows already at¢ = 0. A debt-to-equity ratio goes down reducing the financial risk
as a result. Consequently, the rate required by the geared investor falls below k.
Conversely, if X% < 0, then the financial risk of the geared investor’s increases
and kg is too small. In either case, using a wrong discount rate results in DFLy,
being a downward biased estimator of DFLy,, for X% # 0.
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Should the correct discount rate k; be used, the ratio in (13) would have
equalled (E, + D,)/E, rather than (E + D)/E. The correct discount rate k¢; can
be shown to be a weighted average of k¢ and k;:14

kz:; =m XkG+ %) XkU, (14)

where
wy = 1/[1 + (Eg + Dg)/Ey) XX%] > 0
and

wy = [(Eg + Do) EgXX%)/[1 + (Eo + Dy)/Eg)xX%] < 1.

One can verify that if X% > 0 then kg < kg, if X% < 0 then kg > k.
Remember, we assume X% > -100%/[(E, + D,)/E;] to secure positive values of
geared equity.

We now demonstrate that DFLy, although different from the t = 0 equity
multiplier, does inconspicuously resemble the ratio of standard deviations
of returns generated by the geared and ungeared investors. This ratio equals
(Eg + Dy)/E,. If properly readjusted, DFLy, can be shown to be:

& [ & (Egi— Egp)® [ & (Egi— Egp)®

| 26— kg)? /2 £2 /2 I

[ I GB0 ;o GB
stdev (rg) _ \’/ N _ /\‘/ N /\‘/ N = DFL, (15)
stdev (1) /N IN o _ 2 [N (g _ 2 )

f/ Z (i — kU)z / Z (Eyi ZEUB) j/‘ Z (Eyi ZEUB)

\fr’ i \/ i Egpo [ Egp
“ N N \ N

The ratio of standard deviations in (15) features identical ¢ = 0 equity levels
Epo and Eypo. They cancel out as a result, so effectively the ratio becomes
the ratio of absolute differences between wealth levels and the base, i.e.
(Eg;i — Egp)/(Ey; — Eyp)-" In contrast, DFL,, features ¢ = 1 equity levels Ep
and Ep that are all but identical. These levels include the expected/required
reward for the risk taken that makes E;p greater than Eyp. No surprise, after
all DFL;; is but a ratio of relative rather than absolute differences between
wealth levels and the base, i.e. [(Eg; — Egp)/Eggl/[(Evi — Eug)/Eygl-

As thet = 1 bases incorporate the expected/required reward for the risk taken
between t = 0 and ¢t = 1, DFL is simply a bundle of risk taken and at the same
time the reward for this risk. We believe this is misleading or even outright wrong
if DFL is supposed to be a risk measure alone.

14 E¢, the geared investor equity value at ¢ = 1 that corresponds to the ungeared equity value that
att = 1 is X% above/below its expected level, equals: E¢; = [Ey X(1 + kg)] X [1 + (E + D)/E x X%].
Alternatively, it is the future value of Ey X [1 + (Ey + Dy)/Ey X X%] compounded at k;. This leads to
equation (14).

15 Note that, since Ej; is a linear function of Ey, the square root and power two in (15) do cancel out.
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Similar conclusions can be reached from the inspection of equation (12), where
DFL,y is portrayed as the weighted average of DFLy, = (E, + D,)/E and DFL. If
wy = kX Egpg is zero, an assumption justified if # = 1 is arbitrarily close to ¢ = 0,
and consequently k; becomes arbitrarily close to zero, then DFL,;, approaches
DFLyy = (Ey + Dy)/E. However, the weight of DFL in (12) is not zero and hence
DFL,;, remains dependent on the ¢ = 1 risk reward inherent in DFL.

Indeed, if by attaching all the weight in (12) to w; we could turn a blind eye to
the fact that DFLy; is at = 1 rather than ¢ = 0 elasticity measure, then we end up
with at = 0 equity multiplier, just like in the work of Markowitz and Sharpe. The
question being addressed by a ¢ = 0 elasticity analysis is about the extent to which
any immediate potential change in market valuation of the ungeared investor gets
levered for the geared investor. Although the question is certainly about financial
leverage and relevant for those contemplating taking debt, and it leads to the
answer in line with the analysis of Markowitz and Sharpe, the differences between
this result and that obtained by Markowitz and Sharpe are still significant. As the
focus is now shifted to ¢ = 0, there is no mention about expected returns, variances,
and betas — all calculated in f = 1 and as such indispensable in Markowitz and
Sharpe work.

The rationale behind the switch from a ¢ = 1 to ¢ = 0 framework is primarily to
protect the elasticity interpretation of DFL — arguably single most characteristic
feature of DFL. Yet as shown in (15) and alluded to earlier in the section on
investor’s perspective, it is the sensitivity index, i.e. a measure of absolute’s
changes in the wealth levels, rather than the elasticity index, i.e. the ratio of
relative changes, that captures the essence of the financial leverage risk. Note,
this sensitivity measure amounts to (E, + D,))/E as suggested by Markowitz and
Sharpe. If we are to keep at = 1 perspective, we must switch from the elasticity
towards sensitivity analysis. But how can a ¢ = 0 equity multiplier (E, + D)/E
be a ¢t = 0 elasticity measure (see equations 11-12) and at the same time az = 1
sensitivity index? The answer is explained below.

Let us define a sensitivity SEN and elasticity ELA measures for a pair of
any two variables Y and X as the ratio of their absolute and relative changes
respectively:

AY
SEN=“—"— 16
a (16)
A%Y
ELA = : 17
A%X {17

Then it is rather trivial to see that regardless of the functional relationship
between Y and X, the elasticity measure ELA is a ratio of the sensitivity measure
SEN and the multiplier M = Yp/Xp of the base values against which percentage
changes are calculated in ELA:

SEN
ELA = ——. 18
- (18)



,Ekonomista” 2013, nr 1
http://www.ekonomista.info.pl

Financial Leverage: The Case Against DFL 121

At t = 0, the wealth bases for the geared and ungeared investors are identical
and hence M = 1. It follows from (18) that as SEN is always equal to (E, + D,)/E,
then also ELA = (E, + D)/E at t = 0. The sensitivity ratio is constant across
time as the geared investor absorbs always the whole (unexpected) enterprise
value change, while the ungeared one takes only a fraction of it, determined by
his share in total equity, i.e. Ey/(E, + D). Consequently, it should be no surprise
that the ¢ = 0 elasticity index is identical to the ¢ = 1 sensitivity measure.

To sum up, the reason why the elasticity analysis when performed at ¢ = 0
produces identical results with the analysis of Markowitz and Sharpe, clearly
determined by sensitivity analysis at ¢ = 1, is that the elasticity index at ¢t = 0
becomes indistinguishable from the sensitivity index at ¢ = 0 and subsequently
from the sensitivity index at ¢ = 1.

As the wealth based multiplier M is greater than one at ¢+ = 1, it is not
surprising that DFL;;, being an elasticity index is a downward biased estimator of
(Ey + Dy)/E (see (18)). To remove the bias we must multiply DFLy, = (E + D)/E
by the wealth base multiplier M:

Egp _ EgpoxX(1+kg) _ (1+kg)

M= =GB _ = . (19)
Eyp  Eypox(1+ky) (1+ky)

Based on equation (10) it is easy to see that what we end up with is the desired
equity multiplier at t = 0.

If one wants to phrase the implications of taking debt in the form of a leverage
narrative with financial leverage index amounting to (E, + D,)/E, one needs
to either switch the elasticity analysis from ¢ = 1 to ¢ = 0 or switch the analysis
away from the elasticity towards the sensitivity study at ¢ = 1; the latter is what
Markowitz and Sharpe did. Any attempt to retain the elasticity analysis at = 1
results in either the loss of the leverage interpretation or, if leverage interpretation
is available and expected value of + = 1 wealth is used as a base, in a distorted,
downward biased risk estimator.

Paradoxically, equation (18) does also suggest that the whole journey from
the classic profit based DFL via wealth (first book then market value) based
DFL,; up until the one unique level of DFL,;;, determined for the expected
market equity value at + = 1 may not have been necessary in the first place.
Thanks to (18), the information on the unbiased estimator of the financial
leverage risk can be retrieved from any biased estimator, not necessarily the
one calculated so studiously for the expected level of equity. Any market value
DFL, calculated for wealth or wealth change, greater than one, a fraction or
even a negative number, leads according to (18) to the same sensitivity ratio, i.e.
(Dy + E\)/E,. Returning to the language convention theme, although market
value wealth perspective offers one unique and unambiguous language to
communicate various business outcomes, it still needs, as an elasticity index,
decoding using (18) to present a true financial leverage risk story, accurately
captured only by the sensitivity index. If this is so, we may easily live up with any
language whatsoever, regardless of how difficult and unintuitive it is in usage,
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with or without leverage interpretation, as long as we know how to decode it.
The only thing we need is the key to the code, i.e. the base multiplier to be used
in (18).

Note, one may even ask why to learn how to decode the encoded information
if the information on the ¢t = 0 equity multiplier, a true leverage risk indicator, is
readily available! This begs a question “why to calculate DFL at all?”.

Conclusions

The degree of financial leverage DFL is a well-established financial analysis index
that is supposed to capture the size of financial leverage risk. When greater than
one, it points to the more than proportional relative change in net profit compared
to the corresponding relative change in operating profit. We believe that it is its
elasticity interpretation that has made DFL so popular in the financial literature
even if its origins, rooted in managerial accounting and financial analysis, areas
populated with concepts such as break-even points, profit margins etc., are well
away from the finance theory field preoccupied with notions such as risk-reward
trade off, cost of capital and valuation.

Unfortunately, the standard definition of DFL makes even the start of the
analytical work difficult. It is claimed in this paper that only after making additional
assumptions, DFL — re-expressed now from the perspective of an investor rather
than that of a company - does unambiguously refer to a given leverage state and
is immune to both changes in tax regimes and the size of profit change analysed.
The initial verdict on the usefulness of DFL must be negative if only because the
index is phrased in accounting terms and focused on merely one year profit. As
a result DFL can barely claim to be of much relevance to practice interested in
market values and wealth rather than profit.

To make it worse, in contrast to neatly presented numerical examples in
textbooks, DFL may produce values that are not greater than one, so its financial
leverage credentials are dubious too. Failure to distinguish between risk and risk
reward dimensions, bundled together into one measure, is unfortunate. DFL
seems to be all but the measure of the greater variability of prospective rates
of returns to leveraged shareholders or the measure of greater financial risk of
Markowitz and Sharpe as it was claimed by Merton Miller in his Nobel Memorial
Prize Lecture.

DFL:s fatal flaw is that it is the ratio of relative rather than absolute changes
att = 1. This makes DFL an index that tells us more about the (usually arbitrary)
choice of the profit base against which relative changes are measured than about
financial risk caused by firm’s financial activity. Each base leads to a different
value of DFL. As there are hardly any rules that govern the choice of the base,
there is also little one can say about the validity of any given DFL. For this reason,
we propose to view DFL more as a language convention than a financial risk
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indicator. Within such a convention, frequently lacking leverage interpretation,
a user chooses the profit base that subsequently determines DFL and by doing
so determines the way various business outcomes are communicated to the
outside world. There are many legitimate languages to communicate the same
information, just like there are many legitimate bases, e.g. management forecast,
market expectation or last year’s profits to choose from.

The scrutiny of constituent characteristics of DFL ultimately responsible for
severe shortcomings of the index and its rather modest applicability among both
practitioners and empirical researchers has led us to the process of a step-by-
step modification of the measure. We have thus changed gradually from book to
market values, from profit to wealth, and from future to current date perspective.
At first we attempted to target all but one characteristic of DFL, its elasticity
format — its allegedly most attractive and at the same time most controversial
feature, yet the one that makes DFL what it is.

By moving from the profit to wealth perspective, we replace a standard profit
based DFL with wealth based DFLy;, that is, unlike its predecessor, always greater
than one. Profit based DFL is shown to be but a mere component of DFLy, hence
its dubious readings at times. Unfortunately, the switch to wealth levels does not
prevent DFL from assuming many different values. It is still more like a language
convention rather than a risk measure.

Shifting from book to market values is far more important. Not only it secures
that DFL > 1 but, being now formulated in real life values rather than in accounting
terms, it makes real applications of the index possible. The unambiguous
identification of the base against which percentage changes are calculated, with the
help of the expected/required rate of return that is demanded to reward for risk
taken, is single most important gain of the switch to market values.

However, all the modifications mentioned are not sufficient to reconcile the
numerical output DFL produces with the ¢ = 0 equity multiplier — the value
proposed by modern finance and investment theory as an adequate financial risk
measure. Even a severely modified market value wealth driven DFLy;, is shown
to be a downward biased estimator. The reconciliation is only possible if we
switch from a t = 1 to ¢t = 0 analysis, a high price to pay to save the elasticity
interpretation. Alternatively, the switch from the elasticity towards sensitivity is
needed.

The paper studies the nature of the DFL bias in most detail. It highlights
the inconspicuous difference between (modified) DFL and the ratio of standard
deviations of geared and ungeared equity returns. In addition, it uncovers a wrong
discount rate implied by DFL that is ultimately responsible for the bias. The paper
discusses not only the size of this bias but proposes the ways to remove it too.

Interestingly, what in a standard form of DFL was a measure driven by firm’s
income statement at t = 1 does eventually prove to be a t = 0 (market value)
equity multiplier, i.e. a capital structure, not a P&L index. Not surprisingly, an
adequate measurement of financial leverage risk should always depend on the
market value of debt, i.e. the sum of all cash flows claimed by the debt holder
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rather than on merely one year interest payment as suggested by a standard
version of DFL.

Received: 12 June 2012.
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DZWIGNIA FINANSOWA - KRYTYKA DFL

Streszczenie

Stopieni dzwigni finansowej (DFL) to szeroko stosowany indeks, ktorego celem jest
pomiar ryzyka finansowego wynikajacego z dzwigni finansowej: wartosci wicksze od jed-
nosci wskazuja na bardziej niz proporcjonalne zmiany zysku netto w poréwnaniu z wy-
wolujacymi je wzglednymi zmianami zysku operacyjnego. Artykui opisuje liczne wady
tego wskaznika, ktorych cz¢$¢ wynika z nieScistoSci w samej definicji. Nawet ]ednak po
odpowiednich korektach deﬁmc]l DFL nie moze by¢ uznany za poprawng miar¢ ryzy-
ka finansowego. Juz samo oparcie tego wskaznika na rocznych wartoSciach ksiegowych
sprawia, ze wskaznik ten jest wadliwy. Co wigcej, dla danej sytuacji finansowej indeks
ten moze przyjmowac rozne wartos$ci, w tym mniejsze od jednosci, co dyskwalifikuje ten
miernik jako miar¢ dzwigni i ryzyka finansowego. Warto$¢ tego wskaZnika zalezy bowiem
nie tylko od skali ryzyka, lecz takze od arbitralnego wyboru warto$ci bazowych zysku.

Autor proponuje gruntowng modyfikacje koncepcji DFL jako miary ryzyka finan-so-
wego, a mianowicie przedefiniowanie go z perspektywy zyskOw na perspektywe majatku,
co pozwala wykluczy¢ wartoSci mniejsze od jednoSci, a tym samym nadaje mu cechy nie-
zbedne dla pomiaru efektu dzwigniowego. Zamiana wartoSci ksiggowych na rynkowe nie
tylko sprawia, ze wskaznik ten staje si¢ istotny dla inwestorow, ale takze okresla jedno-
znacznie jego bazg, tak iz wskaznik przyjmuje jedng tylko warto$¢. Tym samym spetniony
zostaje warunek konieczny, aby mégt on by¢ miernikiem ryzyka.

Jednak nawet po tych znaczacych zmianach DFL okazuje si¢ ujemnie obcigzonym
estymatorem mnoznika kapitalu wtasnego — poprawnego miernika ryzyka finansowego.
Artykut ujawnia zrodta oraz kwantyfikuje skale tego btedu. Cechg dyskwalifikujaca wskaz-
nika DFL jest to, iz mierzy on odchylenia wzgledne, a nie bezwzgl¢dne, od oczekiwanego
poziomu majatku. To z kolei sprawia, ze DFL jest nie tyle miarg ryzyka, ile miara, ktora
zawiera w sobie zar6wno oceng¢ ryzyka, jak i wynagrodzenia za ponoszone ryzyko.

Stowa kluczowe: dZwignia finansowa @ ryzyko finansowe ® mnoznik kapitalu wiasnego

FINANCIAL LEVERAGE - THE CASE AGAINST DFL

Summary

The degree of financial leverage, DFL, is a widely used index that is supposed to
capture the size of financial leverage risk: when greater than one, it points to the more
than proportional relative change in net profit compared to the corresponding relative
change in operating profit. The paper debates DFLs numerous shortcomings some of
which come from the lack of definitional rigour. Even when properly defined, the index
cannot be accepted as a financial risk measure. Focused on one-year accounting data, the
index is deficient by its very nature. Moreover, for a given financial situation, the index
may assume different values, including those less than one — a disqualifying feature for
any leverage and risk measure. The value of the index depends not only on the amount
of inherent risk but also on the arbitrary choice of the base value of profit against which
relative changes are calculated.

The paper calls for modification of the DFL concept. The proposed switch from the
profit to wealth perspective would prohibit less than one values of the index, thus secur-
ing its leverage status. The switch from book to market values makes the index relevant
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to investor’s utility, and more importantly results in one unambiguous value of the index,
which is required if it is to be a risk measure.

However, even after those major redefinitions, the modified DFL is a downward bi-
ased estimator of equity multiplier — a true financial risk measure. The roots of the bias
and its size are discussed. The fatal flaw of DFL is that it is a measure of relative rather
than absolute deviations from expected wealth. Consequently, DFL is shown to be a bun-
dle of risk and risk reward estimations rather than a pure risk index.

Key words: financial leverage ® financial risk ® equity multiplier

®UHAHCOBBIN PBIYAT - KPUTUKA DFL

Pe3ome

Ypogens ¢uHaHCOBOTO phryara (DFL) — 370 mmpoko mpuMeHseMBIi HHIEKC, IIeBI0 KOTOPOTO
SBILIETCS 3aMep (PMHAHCOBOTO PHCKA, BHITEKAOIIETO M3 (PMHAHCOBOTO phIYara: 3HaueHHs OOobIIe
SIMHUIIBI YKa3bIBAIOT Ha HEIPOIIOPIFIOHAIBHO BEICOKHE M3MEHEHHIS IIPHOBITH HETTO 110 CPaBHEHUIO
C BBI3BIBAIONIMMH UX OTHOCHTEIBHBIMH H3MEHEHHSMH ONEpAlHOHHON mpubsuin. B crarhe
OITUCHIBAIOTCS. MHOTOYHCIIEHHBIE HEAOCTATKM 3TOTO MOKA3aTels, YacTh KOTOPBIX BBITEKACT U3
HETOYHOCTH camoro onpenenenus. Ho u nocne Buecenus B nepunuimo DFL cooTBeTcTBYIOIINX
IOIIPABOK 3TOT IOKa3aTeslb HE MOXET ObITh NMPH3HAH B KaueCTBE NPaBUIILHOTO MepHia
(UHAHCOBOTO pHCKA. Y>ke caM (akT, YTO OH ONMHMPACSTCs Ha MOKA3aTeld TOJ0BOH OyXraaTepcKoi
OTYETHOCTH, SIBJIETCS MPUIMHOI ero yimepOHocTH. boree Toro, U1t oHO# 1 To¥ e (HHAHCOBOH
CHUTYaLUU 3TOT UHAEKC MOXKET IPUHUMATh Pa3HbIC 3HAYECHUS, B TOM YHCIIE MEHBIIIE €IMHULBL, YTO
JHUCKBATH(HUIUPYET €T0 KaK MEPHIIO pbluara ¥ (PMHAHCOBOTO pHCKA. 3HaUYSHHE 3TOTO MOKa3aTes
3aBHUCHUT HE TOJIBKO OT MacIITabOB PUCKa, HO U OT CyOBEKTUBHOTO BHIOOpA 0a30BBIX 3HAUCHUMN
TIPUOBLTH.

ABTOp npeyiaraeT KOpeHHbIM 00pa3oM MoauduiupoBars koHuenuuioo DFL kak mepuia
(MHAHCOBOTO pHCKA, pacCMaTPHBas €T0 He KaK OIEHKY W3MEHEHHs IPHOBLIH, a KaK OLCHKY
M3MEHEHUs BEIMYKMHBI UMYIIECTBA, YTO [03BOJSET UCKIIOUUTh 3HAYEHUs] MEHbLIE €AUHUIIBI U,
TaKuM 00pa3oM, MPHIAET eMy CBOMCTBa, HEOOXOAMMEBIE A 3aMepa dd¢exra ppraara. 3amMeHa
OyXTaiTepCKuX BENWYMH PHIHOYHBIMH TPHBOTUT K TOMY, YTO OTOT IMOKa3aTelb HE TOJBKO
CTAQHOBHTCS CYIIIECTBEHHBIM JIJIs KHBECTOPOB, HO H €T0 0a3a CTAHOBUTCS OHO3HAYHON M IIOKa3aTeNlb
IPUHUMAET TOJIBKO OIHO 3HaueHue. TakuM 00pa3oM BBINOIHEHO YCIOBHE HEOOXOIUMOE AJIs TOTO,
YTOOBI ATOT HHJEKC MOT OBITH MEPHJIOM PHCKA.

OnHako Jaxke Iocie 3TUX 3HauuTeldbHBIX M3MeHeHuil DFL oka3blBaeTCs 3aHMKEHHBIM
3CTUMATOPOM MUJIBTHILIIKATOpa COOCTBEHHOTO KallMTana — MPaBHIBHOTO Meprmla (pUHAH-
coBoro pucka. CTaTesi BBIABISET HUCTOYHMKHM M OIpeJeNseT MacImTadbl 3TOH OIHOKH.
JuckBanmuduuumpyromeii yeptoit nokazarenst DFL siBisiercst TOT axT, 4To OH U3MepseT OTHOCH-
TeJIbHbIE, a He a0CONIOTHBIE OTKJIOHEHUS OT OKHJAEMOT0 YPOBHS IMYILIECTBA. DTO B CBOIO OUEPEb
SBJIIETCS MPUYMHOI Toro, yro DFL siBnsiercs He TOIBbKO MEPUIIOM PUCKA, HO U COAEPXKUT B cede
Kak OLIEHKY PHCKa, TaK U BOHAIPAXIECHHS 33 TIOHECEHHBIN PUCK.

KnroueBble c10Ba: pUHAHCOBBII pryar ® (GPUHAHCOBBII PHCK ® MYJIBTHUILTHKATOpP COOCTBEH-
HOTO KanuTaja



