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Abstract

This paper describes a simple way to integrate the debt tax shield into an accounting-based valuation
model. The market value of equity is determined by forecasting residual operating income, which is
calculated by charging operating income for the operating assets at a required return that accounts
for the tax benefit that comes from borrowing to raise cash for the operations. The model assumes that
the firm maintains a deterministic financial leverage ratio, which tends to converge quickly to typical
steady-state levels over time. From a practical point of view, this characteristic is of particular help,
because it allows a continuing value calculation at the end of a short forecast period.
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1 Introduction forecast of operating profitability and growth in
operating assets. In addition, they showed that
there is a tendency for many of the relevant ra-
tios to revert to typical values over time, which is
particularly useful since practical analysis requires
a continuing value calculation at the end of the
forecast period.

However, the value irrelevancy of debt financ-
ing presupposes the absence of possible tax effects.
In general, interest on debt is deductible against
income in assessing corporate tax. In theory, the
equity value of firms that borrow to raise cash
for operations is higher compared to firms that
are entirely equity-financed. Recent empirical re-
search has provided strong evidence that financing
activities are indeed value-relevant. Kemsley and
Nissim (2002) estimated the debt tax shield at
roughly 40 % of debt balances, or 10 % of the total
firm value, and other studies appear to support this
result (Graham 2000). Existing concepts of evalu-
ating the debt tax shield are based on discounted
cash flow analysis (Ballwieser 2007; Drukarczyk
and Schiiler 2007) and require information that
an external investor presumably does not have ac-
cess to, in particular about the firm’s financing
policy (Kruschwitz and Loffler 2006).

During the past decade, accounting-based valua-
tion has increasingly been advocated as a practical
alternative to discounted cash flow analysis (Fair-
field and Yohn 2001; Penman 2006, and Ohlson
and Gao 2006). It is well recognized that the dis-
counted cash flow model is theoretically equiva-
lent to the residual income concept. Yet, because it
focuses on accrual accounting, the latter is of par-
ticular help in analyzing financial statements and,
therefore, presumably more useful for the practical
task of evaluating firms (Penman and Sougiannis
1998; Penman 2001). Based on the Modigliani
and Miller notion that financing activities are not
value-relevant, Feltham and Ohlson (1995) pro-
vided a model in which the analysis of operating
activities is distinguished from the analysis of fi-
nancing activities, and they showed that it is the
operating activities that generate value and need
to be analyzed. Financing activities generate zero
residual income in the future, because a firm’s net
debt is typically measured close to market value on
the balance sheet. Drawing on this work, Nissim
and Penman (2001) identified financial ratios that
are useful for practical valuation. In particular, a
forecast of operating residual income involves a
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For example, the well-known weighted aver-
age cost of capital (WACC) technique requires the
management to maintain a deterministic debt-to-
value ratio that is based on market information
(Miles and Ezzell 1980; Loffler 2004). This financ-
ing strategy requires a continuous adjustment of
debt to the more volatile equity prices. Graham and
Harvey (2001) provided evidence that actual debt
ratios vary considerably with time and yet firms
do not rebalance their debt levels with changes
in equity prices. One might expect, therefore, that
current ratios will not be a good indicator of the
long-term ratios. In fact, firms do adjust their
debt levels to previously fixed leverage ratios, but
those ratios are usually measured in terms of fi-
nancial accounting information (Arbeitskreis “Fi-
nanzierung”’ 2009). For the discounted cash flow
framework, a few models exist that deal with fi-
nancing based on book values (Kruschwitz and
Loffler 2006; Mai 2008; Scholze 2008).

On the basis of the notion that practical ana-
lysis requires short forecast horizons, how can the
value-generating capacity of the financing activi-
ties be accounted for in a valuation? This paper
shows a simple way to do that. As in the Feltham-
Ohlson framework, the market value of equity is
determined by forecasting residual operating in-
come only. However, residual operating income is
calculated by charging operating income for the
operating assets at a required return for the ope-
rations that is smaller than the existing model.
Hence, the value added to operating assets is
higher, ceteris paribus. The difference measures
the tax benefit that comes from borrowing to raise
cash for the operations. This paper proposes a fi-
nancing policy that requires the maintenance of a
deterministic financial leverage ratio that is based
on financial accounting information in order to
calculate this tax benefit. This approach is espe-
cially suited for external investors who obtain their
information via financial statement analysis. It
simplifies the forecast considerably for at least two
reasons: first, because the financial leverage ratio
tends to converge quickly to typical steady-state
levels over time, when measured in book values -
- as opposed to the market-based measures that
are required by the WACC technique. Therefore,
as long as the forecast of financial leverage is con-
sistent with the empirical data, the firm behaves
as if the managers of the firm consciously follow a
strategy as they are assumed to do in this model.
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Second, a forecast of financial leverage, based as it
is on accounting data, fits nicely into the Feltham-
Ohlson framework, since in addition to a forecast
of the firm’s financial leverage in the steady state,
no further information is needed to calculate a
continuing value.

The remainder of the paper is organized as fol-
lows: section 2 describes the basic model; section
3 provides the main results and discusses practical
issues; and section 4 provides concluding remarks.

2 The Model

2.1 Basic Market Valuation

The model considers a neoclassical model with a
sequence of dates t = 0, 1,... The evolution of the
economy is uncertain. A corporate income tax is
imposed at the firm level, but not at the shareholder
level. The difference between operating cash flow
after tax and the amount of investment is referred
to as the firm’s free cash flow, which is denoted by
CF ? In the remainder of the paper, variables that
are uncertain in the future are marked formally by
a tilde added to its symbol. In an all-equity setup,
this amount offsets precisely the dividend paid to
the owners. The cost of capital for the operations is
defined as a conditional expected rate of return and
is denoted by r, = R, — 1. The determination of the
cost of capital is not addressed here. It is assumed
that the free cash flows satisfy the relation:

—~u —~u ~u
(1) E [CFM - CF, | ft} = y,CF,,

where y; is deterministic and E | - | 7] is referred
to the investor’s expectations, conditional on the
information available at time t. This assumption is
equivalent to saying that the future cash flows
form a weak auto-regressive process of degree
one (Laitenberger and Loffler 2006). Allowing for
time-dependent y; imposes virtually no restric-
tions on the investor’s unconditional expectations,
compared to the well-known auto-regressive pro-
cess with time-independent y. Given this assump-
tion, it can be shown that r,, is the appropriate rate
for discounting the time t expected free cash flow
today (Kruschwitz and Loffler 2006: 34 et seq.).
A debt-financed (“levered”) firm differs from
an equity-financed (“unlevered”) firm by allowing
for borrowing or lending. Because interest on debt
is deductible against income in the assessment of
corporate tax, the levered market value of opera-
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tions must be higher than the unlevered value of
operations. Let 7 be the corporate income tax rate
and let i; be the interest paid at time t. Levered free
cash flow is higher than unlevered free cash flow,
where the difference is equal to the product of the
tax rate and interest on debt — the so-called “tax
benefit”:
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1 —~u ~
(2) CF;=CF,+ 11
~—

tax benefit
Given no arbitrage opportunities in the capital
market, it can be shown that the value of the

levered firm, V}, is determined by the following
equation (Kruschwitz and Loffler 2006: 51):

(3) Vi=W¥ +R;' Eq {ﬁl} +R;:? o [ﬁz} P

present value of tax benefits

where V§ denotes the value of the unlevered firm.
The result rests on the fundamental theorem of
asset pricing (Back and Pliska 1991). This theorem
maintains that the investor’s subjective expecta-
tions E can be replaced by so-called risk-neutral
expectations Eq, which can be discounted by the
riskless interest rate r;. As long as the amount of
debt at some particular date is unknown, future tax
benefits are uncertain. Thus, in order to put equa-
tion (3) into practical use, information is needed
about the firm’s particular financing policy.

2.2 Accounting Relations

At any time t the balance sheet reports assets
and liabilities employed in operations, and assets
and liabilities involved in financing activities. Let
B; be the book value of equity, then following
Feltham and Ohlson (1995), the balance sheet can
be restated to distinguish operating and financing
activities:

(4) B;=O0A;-FOq,

where OA; denotes operating assets, net of operat-
ing liabilities, at date ¢t and FO; denotes financial
obligations, net of financial assets, at date t (Pen-
man 2010). This notion is closely related to a
recent joint project of the FASB and the IASB on
how financial information will be presented in the
future. The first working principle is that financial
statements should be presented such that business
activities are separated from financing activities in
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order to provide information that is more decision
useful than that provided in the financial statement
formats used today (IASB 2008). Financial obliga-
tion is referred to as the book value of debt. The
income statement can be reformulated to distin-
guish income from operating activities and interest
paid to debtholders:

(5) NI, =0I,-(1-1i,

where NI, denotes earnings, after taxes, for pe-
riod t, and OI; denotes operating income, after
taxes, in period t. Given clean surplus accounting,
such that

(6) 61V4t = 6:4t—1 +5jt—6ﬁl;,
the unlevered value of operations is determined by
forecasting residual income:

0 Vi-0m+ Y RIE [RL|,

t=1

where RI ¢ = oI = ru674t_1 is the operating residual
income in period t. Interest expense is recorded
such that the book value of debt is measured on the
balance sheet at market value. In fact, all existing
discounted cash flow models, such as the WACC
technique, require the following property (Scholze
2009):

€) A{t = T'fFA‘ét—l,

where the riskless rate denotes the cost of debt,
which reflects given any financial leverage choice,
the required return that suppliers of debt apply to
the cash flows of the firm. Many financial assets
and financial obligations are measured at their
fair value under IAS 39. Some financial assets
are at least close to market value as a workable
approximation, and their fair values are disclosed
in footnotes under IFRS 7.

Assumption (8) implies that debt is not threat-
ened by default. To the extent that an increase
in the probability of financial distress is induced
by using more debt, the cost of debt will increase
with the use of debt. But as a first approximation,
one would expect the cost of debt to be roughly
constant over wide ranges of debt use.


http://www.digibib.net/openurl?sid=hbz:dipp&genre=book&aulast=kruschwitz&aufirst=lutz&title=discounted+cash+flow&isbn=978-0-470-87044-0&date=2006
http://www.digibib.net/openurl?sid=hbz:dipp&genre=article&aulast=Back&aufirst=Kerry&title=Journal+of+Mathematical+Economics&atitle=Asset+Pricing&issn=0304-4068&date=1991&volume=20&issue=1&pages=1-18
http://www.digibib.net/openurl?sid=hbz:dipp&genre=article&aulast=Feltham&aufirst=Gerald+A.&title=Contemporary+Accounting+Research&atitle=Surplus+Accounting&issn=0823-9150&date=1995&volume=11&issue=2&pages=689-731
http://www.digibib.net/openurl?sid=hbz:dipp&genre=book&aulast=penman&aufirst=stephen&title=financial+statement+analysis&isbn=9780071267809&date=2010
http://www.iasb.org/NR/rdonlyres/92028667-6118-496E-B0FE-97F829858B5D/0/DPPrelViewsFinStmtPresentation.pdf
http://www.digibib.net/openurl?sid=hbz:dipp&genre=article&aulast=Scholze&aufirst=Andreas&title=Die+Betriebswirtschaft&atitle=Relevanz++Fremdkapitalbuchwerts&issn=0342-7064&date=2009&volume=69&issue=4&pages=427-437
http://www.digibib.net/openurl?sid=hbz:dipp&genre=article&aulast=Scholze&aufirst=Andreas&title=Die+Betriebswirtschaft&atitle=Relevanz++Fremdkapitalbuchwerts&issn=0342-7064&date=2009&volume=69&issue=4&pages=427-437

BuR — Business Research
Official Open Access Journal of VHB

Verband der Hochschullehrer fiir Betriebswirtschaft e.V.

Volume 3 | Issue 1 | May 10 | 37-47

3 Results and Discussion

3.1 A Financing Strategy based on Book
Values

Financial leverage is defined as the proportion of
operations that is financed through debt, where
both variables are measured in terms of book val-
ues. Dividing financial obligations by operating
assets constitutes a random variable, since numer-
ator and denominator both depict random vari-
ables at any date t > 0. The following financing
strategy will now be examined: The firm’s man-
agement commits to a predetermined schedule for
the relative amount of debt to be used in the future
by fixing future financial leverage:

Assumption 1 Financial leverage remains de-
terministic for the life of the firm:
FO,

— = A

— v t.
OA;

(9)

Assumption 1 requires a ratio that depends on
time, not on the state of nature. If, at the end of
any period t, the actual leverage ratio does not
equal A;, it is assumed that the firm undertakes
financial transactions to restore the ratio to its
predetermined level. Assumption 1 differs in one
important respect from the definitions given by
Miles and Ezzell (1980) or Loffler (2004): Their
definition requires market values, whereas equa-
tion (9) is based on accounting information. For
example, according to Miles and Ezzell (1980), the
firm maintains a constant market-based leverage
ratio, L, such that D, = LW. As already men-
tioned at the beginning, the preceding assumption
is, compared to a market-based measure, quite
suitable for describing reality: Firms often adjust
their debt levels to previously fixed leverage ratios
that are measured in terms of financial accounting
information.

Substituting definition (9) into equation (8)
leads to i; = rrA;-1OA;_;. Period t’s tax benefit
now reflects the risk of the operating activities,
at least in principle. Now, consider the following
assumption:

Assumption 2 The unlevered market to book
ratio is deterministic, such that

(10) C/)\At = xtf/t”,

where x; + 0 may be any real number.
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Basically, assumption 2 is made for technical rea-
sons. Although admittedly heroic, it is indispens-
able for transforming a theoretical model into a
practical valuation tool. Equation (10) implies a
ratio between two random variables, namely OA;
and 17;‘, that depends on time, not on the state
of nature. Since the firm is levered, the unlevered
market-to-book ratio is not directly observable. In
fact, x; may be unknown to the investor. Because
assumption 2 does not require a constant unlev-
ered market-to-book ratio, it is at least ex post
consistent with any conceivable sequence of real-

ized values ONAt, XN/}” over time. The assumption

is related to the notion of conservative accounting.
Conservatism is defined in two distinct ways in the
literature (Beaver and Ryan 2005). First, Feltham
and Ohlson (1995) refer to accounting as conser-
vative if on average market values exceed book
values, i.e. conservatism is unconditional, or news
independent. Examples for unconditional conser-
vatism include historical cost accounting for pos-
itive net present value projects and depreciation
of assets that is more accelerated than economic
depreciation. In contrast, Basu (1997) emphasizes
asymmetry in the recognition of anticipated losses
as opposed to the non-recognition of anticipated
gains, i.e. conservatism can be conditional, or news
dependent. Examples of conditional conservatism
include lower of cost or market accounting for in-
ventory and impairment accounting for long-lived
assets. Assumption 2 is consistent with uncondi-
tional conservatism, but inconsistent with condi-
tional conservatism. Typically, the amount of ac-
cruals that falls into the second category is small,
compared to the amount of the first one. Therefore,
the assumption might be a good approximation of
reality for many firms. If the assumption holds, the
following statement is valid. (All proofs are in the
appendix.)

Proposition 1 Today’s market value of the lev-
ered firm can be expressed as follows:

(11) V(l, =0Ap + iR{f E |:/OVIt - kt—l()\;‘t—l} )

t=1

where

(12) k;

Ry

Ty =TT = A
Ry
——

=a
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The term RI :ax = 0I ¢ — ki1 é;lt,l denotes op-
erating residual income, adjusted for the tax-
induced value contribution of the operating activi-
ties. Equation (11) differs from the existing residual
income model by charging operating income with
a cost of capital, k;, that is smaller than r,, reflect-
ing the benefit to the firm of debt financing. k; is
similar to the Miles-Ezzell adjustment, except that
A¢ is based on book values, not on market values.
Intuitively, the operating assets appear to be more
profitable when financed by debt, provided that
corporate taxes are taken into account. In fact,
for T = 0, equation (11) boils down to the well-
known formula found, for example, in Feltham
and Ohlson (1995) or Nissim and Penman (2001),
even if A; # 0. Instead of using accounting in-
formation, the result stated in proposition 1 can
be expressed equivalently in terms of future cash
flows. See equation (A6) in the appendix.

Compared to the Feltham-Ohlson framework, a
forecast of operating residual income now involves
a forecast of three value drivers: (i) operating prof-
itability; (ii) growth in operating assets, as in the
existing model; and moreover (iii) tax-induced fi-
nancing profitability, as can be seen by expressing
the residual income measure in ratio form:

—tax ~ —~
(13) RI =[O = (- ah-1)] OALy,
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where
O,
t-1

is the return on operating assets as a measure of
operating profitability, and financial leverage A; as
a measure of financing profitability. Apparently,
growth in operating assets influences both operat-
ing and financing profitability:

(14) Q=

1. Firms increase residual income with their op-
erating activities by either increasing 2 above
ry, or by growth in operating assets that will
earn at this return.

2. Alternatively, firms increase residual income
with their financing activities by increasing A,
or by growth in operating assets for a given
financial leverage.

3.2 Long-Term Forecasting: Steady State
Valuation of the Debt Tax Shield

The infinite-horizon forecasting required by equa-

tion (11) is considered impractical and, in practice,
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forecasts are made for a finite number of years. A
“continuing value” is added at the forecast horizon
to operationalize the truncation (Penman 1998).
For ease of notation, the current date O is consid-
ered as the forecast horizon. In order to develop a
steady-state version, equation (11) is restated as:

(15) Vi =0A¢+ iR;t E [(Qt _ ru) 674t_1} -
t=1

R i:R;t E [a )\t_lo:/4t—1:|:

t=1

— ptax
=P

There is an extensive literature about the calcu-
lation of the continuing value for the operating
activities, the first part of equation (15) (Penman
2010: 486 et seq.); however, only the value of the
debt tax shield, denoted by Pi™, is considered in
the following. In particular, the question is, what
forecasts of future tax benefits can be obtained
from current financial statements? The amount of
debt at a certain date is determined by financial
leverage times operating assets: First, similar to
Feltham and Ohlson (1995) and others, operat-
ing assets are expected to grow at a constant rate
O<g<ry

(16) F|OAw | 7| = (1+9)0A,.

Second, it is assumed that the financial leverage ra-
tios A, t = 0, 1,..., are generated by the following
deterministic process:

(17)

where @ € [0, 1] and A" refers to the steady-state
level in the long run. The preceding assumption
is supported by empirical evidence: Nissim and
Penman (2001) document the typical evolution of
financial ratios over time. Of particular interest
was the question of whether those ratios tend to
converge to typical values over time. Among other
things, Nissim and Penman (2001) examined how
the debt-to-equity ratio typically behaved for NYSE
and AMEX firms over five-year periods between
1964 and 1999. The authors placed firms into one
of 10 groups on the basis of their current (year 0)
debt to equity ratio, with the firms with the highest
10 % in the top group and firms with the lowest
10 % in the bottom group. The median measure for
each group was then tracked over the subsequent

A =X) =0 (A1 =47,
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5 years. What can be observed is that financial
leverage is fairly constant; in addition, portfolios
with extreme (high or low) measures tend to be-
come more like the average measure as time goes
on (Nissim and Penman 2001). The preceding pro-
cess captures the mean reversion feature observed
empirically by Nissim and Penman (2001). This
characteristic can be seen more clearly by express-
ing (17) in the following form:
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(18) )\t = O))\t_l + (1 - (1)))\*

It is readily seen that the leverage process is a
convex combination of a mean reversion process
and a forecast of constant leverage. When o = 0,
A+ = A", the process exhibits extreme mean rever-
sion. When w = 1, future leverage ratios remain
at the current level, A; = A;_;. Except for the ex-
treme case w = 1, financial leverage ratios are time
varying. In the long run, financial leverage ratios
converge to a constant long-run average A", that is,
lim; . A; = A", The smaller the value chosen for o,
the sooner a steady state will be reached.

From a practical point of view, the time pat-
tern of A; is determined by two elements: (1) The
current level A relative to its typical level A” for a
comparison set of firms. (2) The rate of reversion w
to along-run level. Element 1 is established by the
analysis of current and past financial statements:
historical industry patterns are a good starting
point if the future is likely to be similar to the past.
Element 2 is the subject of forecasting. How long
will a nontypical financial leverage ratio take to
fade to the typical long-run level? Or, put it differ-
ently: how long will a nontypical leverage persist?
The analysis of Nissim and Penman (2001) sug-
gests that 3 up to 5 years might be a reasonable
forecast. For a given forecast ¢, the appropriate
“fading rate” w(t) can be derived endogenously by
picking a number ¢, such that w! | A - A" |< ¢, and
solving for w(t):

where ¢ serves as a means to make the difference
between the firm’s individual leverage and the
long-run industry level as small as desired.

Although both forecasts arelinear, E [Atézt | ft]
does not specify a linear expectation. In fact, by

defining the forward difference operator Au; =
u;1 — u; the conditional expectation of the change

&

(19) w(t) < exp {11n (M
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in future debt levels can be expressed as follows:
(20) E[AF,:étlft]=E|:)LtAé\;4t|ft:|+

...+Mt(ﬁt+E {A)\tA(’)Zt | .7-}} .

The last term is nonzero but small for reasonable
growth rates g. Moreover, because of its mean
reverting characteristic, it vanishes within a short
time, since equation (18) implies

(21) Ak =w'(@-1)(-1) <0.

Therefore, neglecting the last term in equation (20)
will not do much harm. Substituting equations (16)
and (18) into equation (20) and rearranging leads
to the following expectation:

(22) E [ﬁém | ft} ~ (@ + g)FO, + (1 - @)A" OA,.

Figure 1 illustrates the measurement error that
results from applying equation (22), the continous
line, instead of equation (20), the broken line, for
different values of g. Further parameter values are:
w=0.7,1"=40%, 0Ag = 100 and Ay = 80 %. It
can be observed that the measurement error tends
to increase with g but always converges to zero.

Equations (16) and (22) form a linear informa-
tion dynamics of FO; and OA;. Since FO; is itself
linear in OA;, there exist a constant 6, such that the
market value of future tax benefits at date  can be
expressed as P! = §- OA,. The specific formula is
expressed in the following proposition:

Proposition 2 The following is valid for the
continuing value of the debt tax shield:

(ru = g0 + (1 - )X
(1-w)(ru—9g)+(ry —g)?

(23) Pf*=0A¢-a

According to proposition 2, the value of future
tax benefits can be calculated by applying a mul-
tiplier to today’s operating assets. The multiplier
is greater than zero whenever the firm is financed
by debt, i.e. whenever Ay or A" is positive. Given
a certain financial leverage choice, more value is
added when operating assets grow at a faster rate.

Growing operating assets at a constant rate in
expectation is a simple, yet widely used assump-
tion in the literature — and presumably in practice,
as well. But in principle, the result stated in the
proposition, can be extended to a broader class
of stochastic processes, if the forecasted value of
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Figure 1: Evolution of FO; over time by applying the approximate model compared to the

exact model
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expected operating assets was assumed to be gen-
erated by a linear process of the following form:

(24) E [61/4“1 | ft:| =81 X1 + - + 6. Xy,

where 61, ..., 0, are arbitrary parameters and X1,
..., X, could be any random variables that drive
the expectation — including OA;,;. Garman and
Ohlson (1980) show that there exist constants
01,...,0,, such that

(25) 1~’§‘“ =01 X; + -+ 0, X,

Different assumptions about the stochastic pro-
cess generating the information variables can be
found in Fama (1977) or Myers and Turnbull
(1977). In particular, consider the following fore-
cast (Feltham and Ohlson 1995):

(26) E [6;4“1 | Ft:| =(1+ g)@t + @,

where the scalar variable ®, captures all “other in-
formation” that represent potential omitted corre-
lated information variables that are valuation rel-
evant. Using equation (26) instead of (16) changes
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10

equation (22) to:
(27) E[FOu1 | 7] = (@+g)FO + -
R (1 - a)))\*(/)\zat + )\t(’f)ty

i.e. ®; “scales” expectations of next-year debt by
today’s leverage ratio. The linear information dy-
namics, consisting of equations (26) and (27), yield
the following valuation equation that is presented
here without proof:

where 6 is equal to the multiplier applied to OAq
in proposition 2. Although interesting for em-
pirical work (Liu and Ohlson 2000; Callen and
Segal 2005), the major problem with using the
forecast (26) for practical purposes is that ®; is
typically undefined and unknown a priori to ex-
ternal investors. However, equation (28) can be
put to practical use if the expectation of next-year
operating assets is publicly observable. Analysts’
consensus forecasts would seenl\t%l?e areasonable
measure. Using the notation OA, as the date t
observable expectation for next-year operating as-
sets, then ®; can be inferred as a date t observable

tax _ 0
(28) PO —9(0A0+1+r

u
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variable by using equation (26):
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~ —~ t+1 —~
(29) P, = OAt - (1 + g)OAt

In this context one can think of (1 + g)ONAt as
the external investor’s first-cut estimate of next-
period operating assets, and @, capturing all “other
information” relevant to forecasting the future.

3.3 An Example

For illustration purposes, consider a setting where
three simple forecasts will yield a valuation of
the levered firm. Suppose, an external investor
predicts that

1. the return on operating assets is constant:

B [ﬁt}

Q;

. operating assets grow at a constant rate g, and

. Financial leverage remains constant at its cur-
rent level: w = 1.

Substituting those forecasts into equation (13) im-
plies that future residual income is predicted to
grow at a rate g, as well as future debt levels. Now,
the value of the levered firm can be expressed as
follows:

0 — A
(30) Vi =279 ggp LT Tt o
rn—g 1+rf rn—g
N————’
=V

where the first part of the right-hand side is the
unlevered value of operations (Ohlson and Gao
2006; Rajan, Reichelstein, and Soliman 2007): The
multiplier is the unlevered market-to-book ratio
that compares the return on operating assets to the
cost of capital. For Q > r,, the multiplier is greater
than one, and more value is added to book value
the higher the return on operating assets is relative
to the growth rate. For ) = r,, the multiplier is
equal to one, and future growth does not matter.
The second part of equation (30) captures the debt
tax shield according to proposition 2: Next period’s
tax benefits are equal to 1:A0OAg and grow with a
rate g, afterwards. The factor i::f adjusts for the
fact that the uncertainty of period t’s level of tax
benefits is resolved just a second after time t — and
has thus to be discounted with the riskless rate
from time t + 1 to t, and with the risk-adjusted
rate from time t to 0. Substituting the following
numbers
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Q OAO g Ty T T‘f )LO
15% 100 2% 12% 45% 8% 40%
into equation (30) yields:

0.15-0.02
1 _ 2207 Ve
BY Vo=512-002 190*
1.12-0.45-0.08-0.4 .100

1.08-(0.12-0.02)
=1.3-100+0.1493-100
=130+ 14.93 = 144.93.

The debt tax shield of P = 14.93 reflects about
38 % of debt balances, or roughly 10 % of total
firm value. Suppose now that the current leverage
is currently at a high level of Ag = 80%, and
will thus revert to the long-run industry level of
A" = 40 % within t = 5 years. Using equation (19)
and e = 0.01, this implies for the fading rate w(5):

)}

Choosing @ = 0.478 and plugging the numbers
into equation (23) yields a value of the debt tax
shield of:

1 0.01
(32) C()(S) < exp {5 In <|O.8—0.4|

<0.47817.

(33) P =0.1733-100 = 17.33,

which is obviously higher than the result above,
because of the higher leverage for the next five
years.

As alast comment, the unlevered value of oper-
ations can also be expressed in terms of future free
cash flows. Clean surplus accounting implies that

(34) E [aﬁﬂ =E [aIt - <61v4t - ONAt—l)} .

Substituting this equation into the expression for
V{ in equation (30) yields:

E {éﬁﬂ
@35 Vog=——-.
ry,—g
Since E [éfvl} = 0.15- 100 + (102 - 100) = 13,
equation (35) amounts to:

13

012-0.02 - 130

(36) Vg =
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4 Concluding Remarks

Based on the notion that the financing activities
adds to the market value of equity when taxes are
taken into account, this paper shows a simple way
to value the debt tax shield. Penman lists a few
criteria for a practical valuation model (Penman
2010: 92 et seq.):

1. Finite forecast horizons: A valuation method
is preferred for which a finite-horizon forecast
does the job.

. Validation: A forecast makes the method cred-
ible if it can be validated in the firm’s future
financial statements.

3. Parsimony: A practical model needs to fore-
cast something for which the information gath-
ering and analysis is relatively straightforward.
If that information is to be found in the finan-
cial statements, all the better.

The model presented here fulfills these criteria.
Calculating the continuing value of the debt tax
shield involves a short forecast horizon, because
financial leverage typically reverts to a steady-
state level within a few years. Furthermore, since
the Feltham-Ohlson framework already requires
a forecast of operating profitability and growth
in operating assets, only two additional pieces of
information are required for valuing the debt tax
shield; namely, the steady-state level of financial
leverage, and a time horizon for the convergence
to this level. Needless to say, the financial leverage
is based on accounting information that can be
validated after the fact to confirm that the forecast
was good (or poor).

However, as with any practical tool, there are
tradeoffs that have to be explored: first, the model
requires, in particular, a deterministic unlevered
market to book ratio in the future. Second, so far,
the discussion of leverage has been related to the
notion that taxes that a firm must pay generate
value for the shareholders. Unfortunately for in-
vestors, interest payments received from debt are
taxed as income as well as dividends and capital
gains received from equity. Personal taxes reduce
cash flows to investors and thus have the poten-
tial to offset some of the tax benefits of lever-
age. Notwithstanding these facts, the impact of
personal taxes on firm value has been omitted
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from the model, primarily because empirical evi-
dence suggests that the magnitude of the personal
tax disadvantage of debt is only limited, if divi-
dends and interest payments are to be taxed at the
same rate. Furthermore, the objective of this paper
was to enlarge the scope of the residual income
model, without complicating its practical applica-
bility. Considering taxes that are raised both at the
investor and at the company level leads to a model
that is presumably only in special circumstances
easy to handle.
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Appendix

Proof of Proposition 1

Consider the following claim (Laitenberger and
Loffler 2006; Kruschwitz and Loffler 2006):

Lemma Ifthe cost of capital is deterministic and
free cash flows are weak auto-regressive, then the
following is valid for all times 1 > t:

(A0 RETE[VY| R =RTEe V| A
Since OAy is already known today, equation (3)
can be expressed as follows, using assumption 1

and equation (8):

AgOA
(A2) V}=vyq4 TR0,
Ry
R Z 'le)Lt_lRf_t Eo {61/41_1} .
t=2

OA, is, of course, an uncertain quantity from to-
day’s perspective. But this uncertainty is resolved
just a second after time t. Therefore, the interest
payments to be rendered at time t + 1 are, in con-
trast, certain. The resulting tax benefits are thus to
be discounted with the cost of debt from time t + 1
to time t. But the discounting from t to 0 may not
be carried out with ry, since it is uncertain from
today’s perspective as to how much tax the firm
proportionately financed by debt will save.

By assumption, operating assets are always a
deterministic multiple of the unlevered market
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value. Using the Lemma’s result therefore implies
for any date t:

(A3) RIE [ONAt} = R Eq [&t}.

R; 'Eg {5&} can thusbe substituted forR;! E {ONAt]
to yield the following expression for equation (A2):

(A9) Vi=V§+mpR S RITALE [dit_l} .
t=1

Expanding with R,,/R, and rearranging terms yields:

u = - R A
As) Vi=vi+ ;Rut TrfR—;)\t_lE [04,4].
Substituting equation (7) yields the result stated in
the proposition.

Instead of using accounting information, the result
stated in proposition 1 can be expressed in terms of
future cash flows by substituting the equations (7)
and (34) into equation (11). After some rearrang-
ing, the following corollary can be stated:

Corollary Today’s market value a levered firm
can be expressed in terms of future cash flows as
follows:

» E [é\ﬁv?} © E |:T ry )\t—l 6:41;_1
A6) VH=>_ + :
— (1 +ryt P (1 +7r) + 1yt

Equation (A6) requires a forecast of future oper-
ating assets in order to value the market value of
future tax benefits.

Proof of Proposition 2

The present value of tax benefits can be expressed
as

(A7) P =S R}E [aFNOH] .
t=1
With a capital market free of arbitrage, equa-
tion (A7) implies for any date t > 0
(A8) R,P% = qFO,+E [ﬁm | ft} .

Conjecture that the value function Ple* is a lin-
ear function of FO; and OA; for all ¢, with zero
intercept,

(A9) ﬁiax = HIF/TOI‘ + 7T261v4t,
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and substitute into the above, using (16) and (22):

(A10)
Ry [ﬂll%t +n2674t} =

o=y [(@+ @FO; + (1 - 0 OA ] + -
o+ a1o(1 +g)674t+aﬁét.

Collecting terms associated with each of the two
variables yields two equations in two unknowns:

(A11)) Ry =m(w+9) +a,

(A12)
Ry = .7I1(1 - (I)))\* +.7T2(]. +g).

Solving this system of equations yields

(A13)

_ a
= Q1-w+r,-g’
(A14)
a(l - o)X
T2

TMA-@)+ru-gl-[ru-g1’

Substituting the solution into the expression for
the value function, and using FO; = A;OA; yields
the multiplier stated in the proposition.
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