CHAPTER 6

MARKET-BASED
VALUATION: PRICE AND
ENTERPRISE VALUE
MULTIPLES

LEARNING OUTCOMES

After completing this chapter, you will be able to do the following:

* Distinguish among types of valuation indicators.

* Distinguish between the method of comparables and the method based on forecasted
fundamentals as approaches to using price multiples in valuation.

* Define a justified price multiple.

® Discuss the economic rationales for the method of comparables and the method based on
forecasted fundamentals.

* List and discuss rationales for each price multiple and dividend yield in valuation.

* Discuss possible drawbacks to the use of each price multiple and dividend yield.

* Define and calculate each price multiple and dividend yield.

* Define underlying earnings and, given earnings per share (EPS) and nonrecurring items in
the income statement, calculate underlying earnings.

* Define normalized EPS, discuss the methods of normalizing EPS, and calculate normalized
EPS by each method.

* Explain and justify the use of earnings yield (i.e., EPS divided by share price).

* Identify and discuss the fundamental factors that influence each price multiple and
dividend yield.

* Calculate the justified price-to-earnings ratio (P/E), price-to-book ratio, and price-to-sales
ratio for a stock, based on forecasted fundamentals.

* Calculate a predicted P/E given a cross-sectional regression on fundamentals and explain
limitations to the cross-sectional regression methodology:

* Define the benchmark value of a multiple.

* Evaluate a stock using the method of comparables.

® Discuss the importance of fundamentals in the method of comparables.

* Define and calculate the P/E-to-growth ratio and explain its use in relative valuation.
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258 Equity Asset Valuation

* Calculate and explain the use of price multiples in determining terminal value in a multistage
discounted cash flow model.

* Discuss alternative definitions of cash How used in price and enterprise value multiples
(including enterprise value to earnings before interest, taxes, depreciation, and amortization)
and explain the limirtations of each.

* Discuss the sources of differences in cross-border valuation comparisons.

* Describe the main types of momentum indicators and their use in valuation.

* Explain the use of stock screens in investment management.

1. INTRODUCTION

Among the most familiar and widely used valuartion tools are price and enterprise value mul-
tiples. Price multiples are ratios of a stock’s market price to some measure of fundamental
value per share. Enterprise value multiples, by contrast, relate the toral market value of all
sources of a company’s capital to a measure of fundamental value for the entire company:

The intuition behind price multiples is that investors evaluate the price of a share of
stock—judge whether it is fairly valued, overvalued, or undervalued—by considering what
a share buys in terms of per-share earnings, net assets, cash flow or some other measure of
value (stated on a per-share basis). The intuition behind enterprise value multiples is similar;
investors evaluate the market value of an entire enterprise relative to the amount of earnings
before interest and taxes (EBIT), sales, or operating cash flow it generates. As valuation indi-
cators (measures or indicators of value), multiples have the appealing qualities of simplicity in
use and ease in communication. A multiple summarizes in a single number the relationship
between the market value of a company's stock (or of its total capital) and some fundamental
quantity, such as earnings, sales, or book value (owners’ equity based on accounting values).

Among the questions we study in this chapter for answers that will help in making correct
use of multiples as valuation tools are the following;

* What accounting issues affect particular price and enterprise value multiples, and how can
analysts address them?

* How do price multiples relate to fundamentals, such as earnings growth rates, and how can
analysts use this informartion when making valuation comparisons among stocks?

* For which types of valuation problems is a particular price or enterprise value multiple
appropriate or inappropriate?

® Whart challenges arise in applying price and enterprise value multiples internationally?

Multiples may be viewed as valuation indicators relating to individual securities. Another
type of valuation indicator used in securities selection is momentum indicators. They typi-
cally relate either price or a fundamental (such as earnings) to the time series of its own past
values or, in some cases, to its expected value. The logic behind the use of momentum indica-
tors is that such indicators may provide information on future patterns of returns over some
time horizon. Because the purpose of momentum indicators is to identify potentially reward-
ing investment opportunities, they can be viewed as a class of valuation indicators with a focus
that is different from and complementary to the focus of price and enterprise value multiples.

This chapter is organized as follows. In Section 2, we put the use of price and enter-
prise value multiples in an economic context and present certain themes common to the use
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Chapter 6 Market-Based Valuation: Price and Enterprise Value Multiples 259

of any price or enterprise value multiple. Section 3 presents price multiples; a subsection is
devoted to each multiple. The treatment of each multiple follows a common format: usage
considerations, the relationship of the multiple to investors’ expecrations about fundamen-
tals, and using the multiple in valuation based on comparables. Section 4 presents enterprise
value multiples and is organized similarly to Section 3. Section 5 presents international con-
siderations in using multiples. A treatment of momentum indicators follows in Section 6.
Section 7 discusses several practical issues that arise in using valuation indicators. We summa-
rize the chapter in Section 8, and the chapter concludes with practice problems.

2. PRICE AND ENTERPRISE VALUE MULTIPLES
IN VALUATION

In practice, two methods underpin analysts’ use of price and enterprise value multiples: the
method of comparables and the method based on forecasted fundamentals. Each of these
methods relates to a definite economic rationale. In this section, we introduce the two meth-
ods and their associated economic rationales.

2.1. The Method of Comparables

The method of comparables refers to the valuation of an asset based on multiples of com-
parable (similar) assets—that is, valuation based on multiples benchmarked to the multiples
of similar assets. The similar assets may be referred to as the comparables, the comps, or the
guideline assets (or in the case of equity valuation, guideline companies). For example, mul-
tiplying a benchmark value of the price-to-earnings (P/E) multiple by an estimate of a compa-
ny's earnings per share (EPS) provides a quick estimate of the value of the company’s stock that
can be compared with the stock’s market price. Equivalently, comparing a stock’s actual price
multiple with a relevant benchmark multiple should lead the analyst to the same conclusion
on whether the stock is relatively fairly valued, relatively undervalued, or relatively overvalued.

The idea behind price multiples is that a stock’s price cannot be evaluated in isolation.
Rather, it needs to be evaluated in relation to what it buys in terms of earnings, net assets,
or some other measure of value. Obtained by dividing price by a measure of value per share,
a price multiple gives the price to purchase one unit of value in whatever way value is mea-
sured. For example, a P/E of 20 means that it takes 20 units of currency (for example, €20)
to buy one unit of earnings (for example, €1 of earnings). This scaling of price per share
by value per share also makes possible comparisons among various stocks. For example, an
investor pays more for a unit of earnings for a stock with a P/E of 25 than for another stock
with a P/E of 20. Applying the method of comparables, the analyst would reason that if the
securities are otherwise closely similar (if they have similar risk, profit margins, and growth
prospects, for example), the security with the P/E of 20 is undervalued relative to the one
with the P/E of 25.

The word relative is necessary. An asset may be undervalued relative to a comparison
asset or group of assets, and an analyst may thus expect the asset to outperform the com-
parison asset or assets on a relative basis. If the comparison asset or assets themselves are
not efficiently priced, however, the stock may not be undervalued—it could be tfairly valued
or even overvalued (on an absolute basis, i.e., in relation to its intrinsic value). Example 6-1
presents the method of comparables in its simplest application.
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260 Equity Asset Valuation

EXAMPLE 6-1 The Method of Comparables at Its Simplest

Company As EPS is $1.50. Its closest competitor, Company B, is trading at a P/E of

22. Assume the companies have a similar operating and financial profile.

1. If Company A’ stock is trading at $37.50, what does that indicate about its value
relative to Company B?

2. It we assume that Company A’s stock should trade at about the same P/E as Company
B’s stock, what will we estimate as an appropriate price for Company A’s stock?

Solution to I: If Company A’s stock is trading at $37.50, its P/E will be 25 ($§37.50
divided by $1.50). If the companies are similar, this P/E would indicate that Company

A is overvalued relative to Company B.

Solution to 2: If we assume that Company A’s stock should trade at about the same

P/E as Company B's stock, we will estimate that an appropriate price for Company As
stock i1s $33 ($1.50 times 22).

The method of comparables applies also to enterprise value multiples. In this application,
we would evaluate the market value of an entire company in relation to some measure of value
relevant to all providers of capital, not only providers of equity capital. For example, multi-
plying a benchmark multiple of enterprise value (EV) to earnings before interest, taxes, depre-
ciation, and amortization (EBITDA) times an estimate of a companys EBITDA provides a
quick estimate of the value of the entire company Similarly, comparing a company’s actual
enterprise value multiple with a relevant benchmark multiple allows an assessment of whether
the company is relatively fairly valued, relatively undervalued, or relatively overvalued.

Many choices for the benchmark value of a multiple have appeared in valuation meth-
odologies, including the multiple of a closely matched individual stock and the averape or
median value of the multiple for the stock’s industry peer group. The economic rationale
underlying the method of comparables is the law of one price—the economic principle that
two identical assets should sell at the same pricf:.] The method of comparables is perhaps
the most widely used approach for analysts »eporting valuation judgments on the basis of
price multiples. For this reason, the use of multiples in valuation is sometimes viewed solely
as a type of relative-valuation approach; however, multiples can also be derived trom, and
expressed in terms of, fundamentals, as discussed in the next section.

2.2. The Method Based on Forecasted Fundamentals

The method based on forecasted fundamentals® refers to the use of multiples that are
derived from forecasted fundamentals—characteristics of a business related to profitability,

1n practice, anal}rsts can match characteristics among companies Or across time DI‘]!}-’ :{ppm}cimatel}t
Nevertheless, the law of one price is the idea driving the method of comparables. To keep our classifica-
tion simple, we will discuss comparisons with a market index or with historical values of a stock’s mul-
tiple under the rubric of the method of comparables.

‘For brevity, we sometimes use the phrase “based on fundamentals” in describing multiples derived

using this appmach.
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Chapter 6 Market-Based Valuation: Price and Enterprise Value Multiples 261

growth, or financial strength. Fundamentals drive cash flows, and we can relate multiples to
company fundamentals through a discounted cash flow (DCF) model. Algebraic expressions
of price multiples in terms of fundamentals facilitate an examination of how valuation differ-
ences among stocks relate to different expectations for those fundamentals. We illustrated this
concept in Chapter 3, where we explained P/E in terms of perhaps the simplest DCF model,
the Gordon growth dividend discount model, in an expression that includes (among other
variables) the expected dividend growth rate.

One process for relating multiples to forecasted fundamentals begins with a valuation
based on a DCF model. Recall that DCF models estimate the intrinsic value of a firm or its
equity as the present value of expected cash flows, and that fundamentals drive cash flows.
Multiples are stated with respect to a single value of a fundamental, but any price or enter-
prise value multiple relates to the entire future stream of expected cash flows through its DCF
value.

We can illustrate this concept by first taking the present value of the stream of expected
future cash flows and then expressing the result relative to a forecasted fundamental. For
example, if the DCF value of a UK stock is £10.20 and its forecasted EPS is £1.2, the for-
ward P/E multiple consistent with the DCF value is £10.20/£1.2 = 8.5. (The term forward
P/E refers to a P/E calculated on the basis of a forecast of EPS and is discussed in further
detail later in this chapter.) This exercise of relating a valuation to a price multiple applies to
any definition of price multiple and any DCF model or residual income model.”

In summary, we can approach valuation by using multiples from two perspectives. First,
we can use the method of comparables, which involves comparing an asset’s multiple to a
standard of comparison. Similar assets should sell at similar prices. Second, we can use the
method based on forecasted fundamentals, which involves forecasting the company’s funda-
mentals rather than making comparisons with other companies. The price multiple of an
asset should be related to its expected future cash Hows. We can also incorporate the insights
from the method based on forecasted fundamentals in explaining valuation differences based
on comparables, because we seldom (if ever) find exact comparables. In the sections covering
each multiple, we present the method based on forecasted tundamentals first so we can refer
to it when using the method of comparables.

Using either method, how can an analyst communicate a view about the value of
a stock? Of course, the analyst can offer simply a qualitative judgment about whether the
stock appears to be fairly valued, overvalued, or undervalued (and ofter specific reasons for
the view). The analyst may also be more precise by communicating a justified price mul-
tiple for the stock. The justified price multiple is the estimated fair value of that multiple,
which can be justified on the basis of the method of comparables or the method of forecasted
fundamentals.

For an example of a justified multiple based on the method of comparables, suppose
we use the price-to-book (P/B) multiple in a valuation and find that the median P/B for
the company’s peer group, which would be the standard of comparison, is 2.2.* The stock’s

'Recall that residual income models estimate the intrinsic value of a share of common stock as the sum
of book value per share and the present value of expected future per-share residual income. Residual
income equals net income minus a deduction for the cost of equity capital.

“Note we are using the median, rather than the mean, value of the peer group’s multiple to avoid distor-
tions by outliers. This issue is often important when dealing with peer groups because they frequently
consist of a small number of companies. An alternative is to use the harmonic mean, which we describe

and illustrate in a later section.
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262 Equity Asset Valuation

justiied P/B based on the method of comparables is 2.2 (without making any adjust-
ments for differences in fundamentals). We can compare the justified P/B with the actual
P/B based on market price to form an opinion about value. If the justified P/B is larger
(smaller) than the actual P/B, the stock may be undervalued (overvalued). We can also, on
the assumption that the comparison assets are fairly priced, translate the justihed P/B based
on comparables into an estimate of absolute fair value of the stock. If the current book
value per share is $23, then the fair value of the stock is 2.2 X $23 = $50.60, which can be
compared with its market price.

For an example of a justified multiple based on fundamentals, suppose that we are
using a residual income model and estimate that the value of the stock is §46. Then the
justified P/B based on forecasted fundamentals is $46/$23 = 2.0, which we can again
compare with the actual value of the stock’s P/B. We can also state our estimate of the
stock’s absolute fair value as 2 X §23 = $46. (Note that the analyst could report valuation
judgments related to a DCF model in terms of the DCF value directly; price multiples are
a familiar form, however, in which to state valuations.) Furthermore, we can incorporate
the insights from the method based on fundamentals to explain differences from results
based on comparables.

In the next section, we begin a discussion of specific price and enterprise value multiples
used in valuation.

3. PRICE MULTIPLES

In this section, we first discuss the most familiar price multiple, the price-to-earnings
ratio. In the context of that discussion, we introduce a variety of practical issues that
have counterparts for most other multiples. These issues include analyst adjustments
to the denominator of the ratio for accuracy and comparability and the use of inverse
price multiples. Then we discuss four other major price multiples from the same practical
perspective.

3.1. Price to Earnings

In the first edition of Security Analysis (1934, p. 351), Benjamin Graham and David L. Dodd
described common stock valuation based on P/Es as the standard method of thar era, and the
P/E is still the most familiar valuation measure today.

We begin our discussion with rationales offered by analysts tor the use of P/E and
with the possible drawbacks of its use. We then define the two chief variations of the
P/E: the trailing P/E and the forward P/E (also called the leading P/E). The multiple’s
numerator, market price, is (as in other multiples) definitely determinable; it presents no
special problems of interpretation. But the denominator, EPS, is based on the complex
rules of accrual accounting and presents significant interpretation issues. We discuss those
issues and the adjustments analysts can make to obtain more meaningful P/Es. Finally,
we conclude the section by examining how analysts use P/Es to value a stock using the
method of forecasted fundamentals and the method of comparables. As mentioned ear-
lier, we discuss fundamentals first so that we can draw insights from thar discussion when
using comparables.
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Chapter 6 Market-Based Valuation: Price and Enterprise Value Multiples 263

Several rationales support the use of P/E multiples in valuation:

* Earning power is a chief driver of investment value, and EPS, the denominator in the P/E
ratio, is perhaps the chief focus of security analysts’ attention.” In a 2007 survey of CFA
Institute members, P/E ranked first among price multiples used in market-based valuation.®

® The P/E ratio is widely recognized and used by investors.

* Differences in stocks’ P/Es may be related to differences in long-run average returns on

investments in those stocks, according to empirical research.’
Potential drawbacks to using P/Es derive from the characteristics of EPS:

* EPS can be zero, negative, or insignificantly small relative to price, and P/E does not make
economic sense with a zero, negative, or insignificantly small denominator.

* The ongoing or recurring components of earnings that are most important in determining
intrinsic value can be practically dithcult to distinguish from transient components.

® The application of accounting standards requires corporate managers to choose among
acceptable alternatives and to use estimates in reporting. In making such choices and esti-
mates, managers may distort EPS as an accurate reflection of economic performance. Such
distortions may aftect the comparability of P/Es among companies.

Methods to address these potential drawbacks are discussed later in the chapter. In the next
section, we discuss alternative definitions of P/E based on alternative specifications of earnings.

3.1.1. Alternative Definitions of P/E

In calculating a P/E, the numerator most commonly used is the current price of the common
stock, which is generally easily obtained and unambiguous for publicly traded companies.
Selecting the appropriate EPS figure to be used in the denominator is not as straightforward.
The following two issues must be considered:

1. The time horizon over which earnings are measured, which results in alternative defini-
tions of P/E.

Adjustments to accounting earnings that the analyst may make so that P/Es for various

b

companies can be compared.

’U.5.-based empirical research tends to show that valuations derived from earnings-based multiples are
closer to actual market prices than are valuations derived from multiples based on other fundamentals
(Liu, Nissim, and Thomas 2002, 2007). If shares are efhiciently priced on average, such findings sup-
port the importance of earnings in the pricing of common shares.

bSee Pi nto, Marmorstein, Robinson, Stowe, and McLeavey (2008) for more details.

"Chan and Lakonishok (2004) summarize and update academic empirical evidence of superior returns
to value investing—that is, investing focused on stocks with low price multiples I[e.g.,_, P/E)—in most of
the 13 countries they examined. O’Shaughnessy (2005) provides empirical evidence of superior returns
to long-term value investing in the U.S. market since 1951, although returns to a low-P/E strategy were
dominated by returns to low-P/B, low price-to-sales, and low price-to-cash-How strategies. In general,
debate continues about whether long-run average superior returns to value investing are attributable
to higher risk in value than in growth stocks, and about other elements in the interpretation of the

evidence.
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264 Equity Asset Valuation

Common alternative definitions of P/E are trailing P/E and forward P/E.

* A stock’s trailing P/E (sometimes referred to as a current P/E®) is its current market price
divided by the most recent four quarters’ EPS. In such calculations, EPS is sometimes
referred to as “trailing 12 month (TTM) EPS.”

* The forward P/E (also called the leading P/E or prospective P/E) is a stock’s current
price divided by next years expected earnings. Trailing P/E is the P/E usually presented
first in stock profiles that appear in financial databases, but most databases also provide
the forward P/E. In practice, the forward P/E has a number of important variations that
depend on how “next year” is defined, as discussed in Section 3.1.3.

Other names and time-horizon definitions for P/E exist. For example, Thomson First
Call” provides various P/Es, including ratios that have as the denominator a stock’s trailing
twelve months EPS, last reported annual EPS, and EPS forecasted for one year to three years
ahead. Another example is Value Line’s company reports which display a median P/E, which
is a rounded average of the four middle values of the range of annual average P/Es over the
past 10 years.

In using the P/E, an analyst should apply the same definition to all companies and
time periods under examination. Otherwise, the P/Es are not comparable, for a given
company over time or for various companies at a specific point in time. One reason is
that the differences in P/Es calculated by different methods may be systematic (as opposed
to random). For example, for companies with rising earnings, the forward P/E will be
smaller than the trailing P/E because the denominator in the forward P/E calculation will
be larger.

Valuation is a forward-looking process, so analysts usually focus on the forward P/E
when earnings forecasts are available. For large public companies, an analyst can develop
earnings forecasts and/or obtain consensus earnings forecasts from a commercial database.
When earnings are not readily predictable, however, a trailing P/E (or another valuation
metric) may be more appropriate than forward P/E. Furthermore, logic sometimes indicates
that a particular definition of the P/E is not relevant. For example, a major acquisition or
divestiture or a significant change in financial leverage may change a company’s operating or
hnancial risk so much that the trailing P/E based on past EPS is not informative about the
future and thus not relevant to a valuation. In such a case, the forward P/E is the appropri-
ate measure. In the following sections, we address issues that arise in calculating trailing and
forward P/Es.

Trailing P/Es and forward P/Es are based on a single year’s EPS. If that number is nepa-
tive or viewed as unrepresentative of a companys earning power, however, an analyst may
base the P/E calculation on a longer-run expected average EPS value. P/Es based on such
normalized EPS data may be called normalized P/Es. Because the denominators in normal-
ized P/Es are typically based on historical information, they are covered in the section on

calculating the trailing P/E.

®However, the Value Line Investment Survey uses “current P/E” to mean a P/E based on EPS for the
most recent six months plus the projected EPS for the coming six months. Thart calculation blends his-
torical and forward-locking elements.

*Thomson First Call is now part of Reuters; the Reuters and Thomson First Call databases are separate,

however, so these estimates continue to be referred to as Thomson First Call estimates.
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3.1.2. Calculating the Trailing P/E

When using trailing earnings to calculate a P/E, the analyst must take care in determining
the EPS to be used in the denominator. The analyst must consider the following;

Potential dilution of EPS.!°

Transitcrr}r, ncnrecurring components G{:Earningﬁ that are company speciﬁc.

Transitory components of earnings ascribable to cyclicality (business or industry cyclicality).

Differences in accounting methods (when different companies’ stocks are being compared).

Among the considerations mentioned, potential dilution of EPS generally makes the
least demands on analysts’ accounting expertise because companies are themselves required to
present both basic EPS and diluted EPS. Basic earnings per share data reflect total earnings
divided by the weighted average number of shares actually outstanding during the period.
Diluted earnings per share reflects division by the number of shares that would be outstand-
ing if holders of securities such as executive stock options, equity warrants, and convertible
bonds exercised their options to obtain common stock. The diluted EPS measure also reflects
the effect of such conversion on the numerator, Earnings.” Because companies present both
EPS numbers, the analyst does not need to make the computation. Companies also typically
report details of the EPS computation in a footnote to the financial statements. Example 6-2,
illustrating the first bullet point, shows the typical case in which the P/E based on diluted
EPS is higher than the P/E based on basic EPS.

EXAMPLE 6-2 Basic versus Diluted EPS

For the fiscal year ended 31 December 2007, WPP Group PLC (London: WPP)
reported basic EPS of £39.6 and diluted EPS of £38.0. Based on a closing stock price of

£596.5 on 29 February 2008, the day on which the company issued its earnings press
release, WPP’s trailing P/E is 15.1 if basic EPS is used and 15.7 if diluted EPS is used.

When comparing companies, analysts generally prefer to use diluted EPS so that the
EPS of companies with ditfering amounts of dilutive securities are on a comparable basis.
The other bulleted considerations frequently lead to analyst adjustments to reported earnings
numbers and are discussed in order next.

3.1.2.1. Analyst Adjustments for Nonrecurring ltems

Items in earnings that are not expected to recur in the future are generally removed by ana-
lysts because valuation concentrates on tuture cash flows. The analyst’s focus is on estimating
underlying earnings (other names for this concept include persistent earnings, continuing
earnings, and core earnings)—that is, carnings that exclude nonrecurring items. An increase

""Dilution refers to a reduction in proportional ownership interest as a result of the issuance of new shares.

UEar example, conversion of a convertible bond affects both the numerator (earnings) and the denomi-
nator (number of shares) in the EPS calculation. If the holder of a convertible bond exercises the option
to convert the bond into common shares, the issuer no longer has an obligation to pay interest on the
bond, which affects the amount of earnings, and the issuer issues the required number of shares, which,

all else being equal, increases the total number of shares outstanding.
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in underlying earnings reflects an increase in earnings that the analyst expects to persist into the
tuture. Companies may disclose adjusted earnings, which may be called non-IFRS (not report-
able under International Financial Reporting Standards) earnings, non-GAAP (not reportable
under U.5. generally accepted accounting principles) earnings, pro forma earnings, adjusted
earnings, or, as in Example 6-3, core earnings. All of these terms indicate that the earnings num-
ber differs in some way from that presented in conformity with accounting standards. Example
6-3 shows the calculation of EPS and P/E before and atter analyst adjustments for nonrecurring
items.

EXAMPLE 6-3 Calculating Trailing 12 Months EPS
and Adjusting EPS for Nonrecurring Items

You are calculating a trailing P/E for AstraZeneca PLC (NYSE, LSE: AZN) as of 24
April 2008, when the share price closed at $41.95 in New York (£21.19 in London).
In its first quarter of 2008, ended 31 March, AZN reported EPS according to [FRS of
$1.03, which included $0.06 of restructuring costs, $0.07 of amortization of intan-
gibles arising from acquisitions, and $0.12 of impairment charges taken to reflect the
negative impact of a competing generic product on the value of one of the company’s
patented products. Adjusting for all of these items, AZN reported core EPS of $1.28
tor the first quarter of 2008, compared with core EPS of §1.07 for the first quarter of
2007. Because the core EPS differed from the EPS calculated under IFRS, the com-
pany provided a reconciliation of the two EPS figures.

Other data for AZN as of April 2008 are given in the following table. The trailing
12 months EPS includes one quarter in 2008 and three quarters in 2007.

Less First  Three QQuarters  Plus First Trailing 12

Full Year  Quarter of 2007 Quarter Months EPS
Measure 2007 (a) 2007 (b} {c =4 =) 2008 (d) (e=c+d)
Reported EPS $3.74 £1.02 $2.72 £1.03 $3.75
Core EPS $4.38 $1.07 $3.31 £1.28 $4.59
EPS excluding first
quarter 2008
impairment $3.74 $1.02 $2.72 £1.15 £3.87

Based on the table and information about AZN, address the following;

1. Based on the company’s reported EPS, determine the trailing P/E of AZN as of
24 April 2008.

Determine the trailing P/E of AZN as of 24 April 2008 using core earnings as
determined by AZN.

b2

Suppose you expect the amortization charges to continue for some years and note
that, although AZN excluded restructuring charges from its core earnings calculation,

ine, and Robinson, Thomas R.. CFA Institute Investment Series : Equity Asset Valuation (2). Hoboken, US: Wiley, 2010. ProQuest ebrary. Web. 10 June 2016.
reserve



Chapter 6 Market-Based Valuation: Price and Enterprise Value Multiples 267

AZN has reported restructuring charges in previous years. After reviewing all relevant
data, you conclude that, in this instance only; the asset impairment should be viewed
as clearly nonrecurring.

3. Determine the trailing P/E based on your adjustment to EPS.

Solution to I: Based on reported EPS and without any adjustments for nonrecurring

items, the trailing P/E is $41.95/$3.75 = 11.2.

Solution to 2: Using the company’s reported core earnings, you find that the trailing EPS
would be $4.59 and the trailing P/E would be $41.95/%4.59 = 9.1.

Solution to 3: The trailing EPS excluding only what you consider to be nonrecurring
items is $3.87 and the trailing P/E on that basis is $41.95/$3.87 = 10.8.

Example 6-3 makes several important points:

* By any of its various names, underl}ring €arnings or core earnings Is a non-IFRS concept
without prescribed rules for its calculation.

* An analysts calculation of underlying earnings may well differ from that of the company
supplying the earnings numbers. Company-reported core earnings may not be comparable
among companies because of differing bases of calculation. Analysts should thus always
carefully examine the calculation and, generally, should not rely on such company-reported
core earnings numbers.

* In general, the P/E that an analyst uses in valuation should reflect the analyst’s judgment
about the companys underlying earnings and should be calculated on a consistent basis
among all stocks under review.

The identification of nonrecurring items often requires detailed work—in particular,
examination of the income statement, the footnotes to the income statement, and the man-
agement discussion and analysis section. The analyst cannot rely on income statement clas-
sifications alone to identify nonrecurring components of earnings. Nonrecurring items (for
example, gains and losses from the sale of assets, asset write-downs, goodwill impairment, pro-
visions for future losses, and changes in accounting estimates) often appear in the income from
continuing operations portion of a business’s income statement. "2 An analyst may decide not
to exclude income/loss from discontinued operations when assets released from discontinued
operations are redirected back into the company’s earnings base. An analyst who takes income
statement classifications at face value may draw incorrect conclusions in a valuation.

This discussion does not exhaust the analysis that may be necessary to distinguish earnings
components that are expected to persist into the future from those that are not. For example,
earnings may be decomposed into cash How and accrual cnmpﬂnentﬂ.'f’ The broad implication

A . ' ' - '

12An asset write-down is a reduction in the value of an asset as stated in the balance sheet. The
timing and amount of write-downs often are, at least in part, discretionary. Accounting estimates
include the useful [depreciable} lives of assets, warranty costs, and the amount of uncollectible

receivables.
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of research is that the cash low component of earnings should receive a greater weight than the
accrual component of earnings in valuation (see Richardson and Tuna 2009). And analysts may
attempt to reflect that conclusion in the earnings used in calculating P/Es.

3.1.2.2. Analyst Adjustments for Business-Cycle Influences

In addition to company-specific effects, such as restructuring costs, transitory effects on earn-
ings can come from business-cycle or industry-cycle influences. These effects are somewhat
different from company-specific effects. Because business cycles repeat, business-cycle eftects,
although transitory, can be expected to recur in subsequent cycles.

Because of cyclical effects, the most recent four quarters of earnings may not accu-
rately reflect the average or long-term earning power of the business, particularly for cydical
businesses—those with high sensitivity to business- or industry-cycle influences, such as auto-
mobile and steel manufacturers. The trailing EPS for such stocks is often depressed or negative
at the bottom of a cycle and unusually high at the top of a cycle. Empirically, P/Es for cyclical
companies are often highly volatile over a cycle even without any change in business prospects:
High P/Es on depressed EPS at the bottom of the cycle and low P/Es on unusually high EPS
at the top of the cycle reflect the countercyclical property of P/Es known as the Molodovsky
effect.'* Analysts address this problem by normalizing EPS—that is, estimating the level of EPS
that the business could be expected to achieve under mid-cyclical conditions (normalized EPS

or normal EPS).'> Two of several available methods to calculate normalized EPS are as follows:

1. The method of historical average EFS, in which normalized EPS is calculated as average
EFS over the most recent full cycle.

2. The method of average return on equity, in which normalized EPS is calculated as the
average return on equity (ROE) from the most recent full cycle, multiplied by current
book value per share.

The first method is one of several possible statistical approaches to the problem of cyclical earn-
ings; however, this method does not account for changes in a business’s size. The second alterna-
tive, by using recent book value per share, reflects more accurately the effect on EPS of growth
or shrinkage in the company’s size. For that reason, the method of average ROE is sometimes

13See Richardson and Tuna (2009) summarizing research by Sloan (1996) and others. The accrual com-
ponent of earnings is the ditference between a cash measure of earnings and a measure of earnings
under the relevant set of accounting standards (e.g., IFRS or U.5. GAAP). For example, a cash measure
of revenues for a period equals only those amounts collected during the period. In contrast, an accrual
measure of revenues includes all revenues earned during the period (both the amounts collected dur-
ing the period and amounts expected to be collected in future periods, which are, therefore, still in the
accounts receivable section at the end of the period). Additionally, accrual revenues are adjusted for esti-
mated returns and allowances, and accounts receivable are adjusted for estimated uncollectibles.

“This effect was named after Nicholas Molodovsky, who wrote on this subject in the 1950s and
referred to using averaged earnings as a simple starting point for understanding a company’s underly-
ing earning power. We can state the Molodovsky effect another way: P/Es may be negatively related to
the recent earnings growth rate but positively related to the anticipated future growth rate because of
expected rebounds in earnings.

BHere, we are using the term normalized earnings to refer to earnings adjusted for the effects of a
business cycle. Some sources use the term normalized earnings also to refer to earnings adjusted for

n-::unrecurring items.

Pinto, Jerald E., Henry, Elaine, and Robinson, Thomas R.. CFA Institute Investment Series : Equity Asset Valuation (2). Hoboken, US: Wiley, 2010. ProQuest ebrary. Web. 10 June 2016.

Copyright © 2010. Wiley. All rights reserved.



Chapter 6 Market-Based Valuation: Price and Enterprise Value Multiples 269

preferred.'® When reported current book value does not adequately reflect company size in rela-
tion to past values (because of items such as large write-downs), the analyst can make appropri-
ate accounting adjustments. The analyst can also estimate normalized earnings by multiplying
total assets by an estimate of the long-run return on total assets'” or by multiplying sharehold-
ers equity by an estimate of the long-run return on total shareholders’ equity: These methods
are particularly usetul for a period in which a cyclical company has reported a loss.

Example 6-4 illustrates this concept. The example uses data for an American Depositary
Receipt (ADR) but is applicable to any equity security An ADR is intended to facilitate U.S.
investment in non-U.S. companies. It is a negotiable certificate issued by a depositary bank that
represents ownership in a non-U.S. companys deposited equity (i.e., equity held in custody by
the depositary bank in the company’s home market). One ADR may represent more than one, or
fewer than one, deposited share. The number of, or fraction of, deposited securities represented

by one ADR is referred to as the ADR ratio.

EXAMPLE 6-4 Normalizing EPS for Business-Cycle Effects

You are researching the valuation of Taiwan Semiconductor Manufacturing Company
(NYSE: TSM, TAIEX: 2330), the world’s largest dedicated semiconductor foundry
(www.tsmc.com). Your research is for a U.S. investor who is interested in the company’s
ADRs rather than the company’s shares listed on the Taiwan Stock Exchange. On 28
February 2008, the closing price of TSM, the NYSE listed ADR, was $10.01. The
semiconductor industry is notably cyclical, so you decide to normalize earnings as part
of your analysis. You believe that data from 2001 reasonably captures the beginning of
the most recent business cycle, and you want to evaluate a normalized P/E. Exhibit 6-1
supplies data on EPS for one TSM ADR, book value per share (BVPS) for one ADR,
and the company’s ROE.'*

EXHIBIT 6-1 Taiwan Semiconductor Manufactu ring Company (currency in U.S. dollars)

Measure 2001 2002 2003 2004 2005 2006 2007
EPS (ADR) $0.08 $0.12 $0.28 $0.58 $0.59 $0.74  $0.63
BVPS (ADR)  $1.58 81.64 $1.94 $2.50 $2.67 $3.03  $3.34
ROE 5.2% 7.3%  14.4%  23.1%  21.0%  24.7%  19.0%

Source: Value Line Investment Survey.

15T his approach has appeared in valuation research; for example, Michaud (1999) calculated a normalized
earnings yield (that is, EPS divided by price) rather than a normalized P/E.

7 An example of the application of this method is the study of the intrinsic value of the Dow Jones
Industrial Average (the U.S. equities index) by Lee, Myers, and Swaminathan (1999).The authors used
6 percent of total assets as a proxy for normal earnings to estimate a payout ratio for periods in which a
company’s earnings were negative. According to the authors, the long-run return on total assets in the

United States is appmximatei}f o] percent.

BT his example involves a single company. When the analyst compares multiple companies on the basis
of P/Es based on normalized EPS and uses this normalization approach, the analyst should be sure that
the ROEs are being calculated consistently by the subject companies. In this example, ROE for each

year is being calculated by using ending BVPS and, essentially, trailing earnings are being normalized.
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Using the data in Exhibit 6-1:

1. Calculate a normalized EPS for TSM by the method of historical average EPS and
then calculate the P/E based on that estimate of normalized EPS.
Calculate a normalized EPS for TSM by the method of average ROE and the P/E

based on that estimate of normalized EPS.

b

3. Explain the source of the differences in the normalized EPS calculated by the two
methods, and contrast the impact on the estimate of a normalized P/E.

Solution to 1: Averaging EPS over the 2001-2007 period, you would find it to be
($0.08 + §0.12 + $0.28 + $0.58 + $0.59 + $0.74 + 0.63)/7 = $0.43. Thus,
according to the method of historical average EPS, TSM’s normalized EPS is §0.43.
The P/E based on this estimate is $10.01/%0.43 = 23.3.

Solution to 2: Average ROE over the 2001-2007 period is (5.2% + 7.3% + 14.49%
+ 23.1% + 21.0% + 24.7% + 19.0%)/7 = 16.39%. Based on the current BVPS of
$3.34, the method of average ROE gives 0.1639 X $3.34 = $0.55 as normalized EPS.
The P/E based on this estimate is $10.01/%0.55 = 18.2.

Solution to 3: From 2001 to 2007, BVPS increased from $1.58 to $3.34, an increase of
about 111 percent. The estimate of normalized EPS of $0.55 from the average ROE
method reflects the use of information on the current size of the company better than
does the $0.43 calculated from the historical average EPS method. Because of that dit-
ference, TSM appears more conservatively valued (as indicated by a lower P/E) when

the method based on average ROE is used.

3.1.2.3. Analyst Adjustments for Comparability with Other Companies

Analysts adjust EPS for differences in accounting methods between the company and other
companies with which it is being compared so that the P/Es will be comparable. For example, it
an analyst is comparing a company that uses the last-in, first-out (LIFO) method of inventory
accounting as permitted by U.S. GAAP (but not by IFRS) with another company that uses the
first-in, first-out (FIFO) method, the analyst should adjust earnings to provide comparability in
all ratio and valuation analyses. In general, any adjustment made to a company’s reported finan-
cials for purposes of financial statement analysis should be incorporated into an analysis of P/E
and other multiples.

3.1.2.4. Dealing with Extremely Low, Zero, or Negative Earnings

Having addressed the challenges that arise in calculating P/E because of nonrecurring items,
business-cycle influences, and for comparability among companies, we present in this sec-
tion the methods analysts have developed for dealing with extremely low, zero, or negative
earnings.

Stock selection disciplines that use P/Es or other price multiples often involve ranking
stocks from highest value of the multiple to lowest value of the multiple. The security with the
lowest positive P/E has the lowest purchase cost per currency unit of earnings among the secu-
rities ranked. Zero earnings and negative earnings pose a problem if the analyst wishes to use
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P/E as the valuation metric. Because division by zero is undefined, P/Es cannot be calculated
for zero earnings.

A P/E can technically be calculated in the case of negative earnings. Negative earnings,
however, result in a negative P/E. A negative-P/E security will rank below the lowest positive-
P/E security but, because earnings are negative, the negative-P/E security is actually the most
costly in terms of earnings purchased. Thus, negative P/Es are not meaningtul.

In some cases, an analyst might handle negative EPS by using normalized EPS instead.
Also, when trailing EPS is negative, the year-ahead EPS and thus the forward P/E may be
positive. An argument in favor of either of these approaches based on positive earnings is that
if a company is appropriately treated as a going concern, losses cannot be the usual operating
result.

If the analyst is interested in a ranking, however, one solution (applicable to any ratio
involving a quantity that can be negative or zero) is the use of an inverse price ratio—that
is, the reciprocal of the original ratio, which places price in the denominator. The use of
inverse price multiples addresses the issue of consistent ranking because price is never nega-
tive.!? In the case of the P/E, the inverse price ratio is earnings to price (E/P), known as the
earnings yield. Ranked by earnings yield from highest to lowest, the securities are correctly
ranked from cheapest to most costly in terms of the amount of earnings one unit of cur-
rency buys.

Exhibit 6-2 illustrates these points for a group of beer companies, two of which have

negative EPS. When reporting a P/E based on negative earnings, analysts should report such
P/Es as “NM” (not meaningtul).

EXHIBIT 6-2 P/E and E/P for Five Beer Companies (as of 16 June 2008; in U.S. Dollars)

Diluted EPS

Company Current Price (TTM) Trailing P/E E/P
Molson Coors Brewing Co.

(NYSE: TAP) $57.72 $2.90 $19.9 5.02%
Anheuser-Busch Cos.

(NYSE: BUD) 61.12 2.83 21.6 4.63%
Boston Beer Co.

(NYSE: SAM) 40.34 0.90 44 8 2.23%
Redhook Ale Brewery

(NASDAQ-GM: HOOK) 4.50 —0.14 NM —3.11%
P}rramid Breweries

(NASDAQ-GM: PMID) 2.57 —0.42 NM —16.349

Sowrce: Yahoo! Finance.

In addition to zero and negative earnings, extremely low earnings can pose problems
when using P/Es—particularly for evaluating the distribution of P/Es of a group of stocks

HEE’LI‘ﬂiﬂgS yield can be based on normalized EPS, expected next-year EPS, or trailing EPS. In these

cases also, earnings yield provides a consistent ranking.
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under review. In this case, again, inverse price ratios can be useful. The P/E of a stock with
extremely low earnings may, nevertheless, be extremely high because an earnings rebound is
anticipated. An extremely high P/E—an outlier P/E—can swamp the effect of the other P/Es
in the calculation of the mean P/E. Although the use of median P/Es and other techniques
can mitigate the problem of skewness caused by outliers, the distribution of inverse price
ratios is inherently less susceptible to outlier-induced skewness.

As mentioned, earnings yield is but one example of an inverse price ratio—that is, the
reciprocal of a price ratio. Exhibit 6-3 summarizes inverse price ratios for all the price ratios
we discuss in this chapter.

EXHIBIT 6-3 Summary of Price and Inverse Price Rarios

Price Ratio Inverse Price Ratio Comments
Price-to-earnings (P/E) Earnings yield (E/P) Both forms commonly used.
Price-to-book (IP/B) Book-to-market (B/P)*  Book value is less commonly negative than

EPS. Book-to-market is favored in research

but not common in practitir:-ner usage.

Price-to-sales (I/S) Sales-to-price (S/P) S/P is rarely used except when all other ratios
are being stated in the form of inverse price
ratios; sales is not zero or negative in practice

for going concerns.
Price-to-cash flow (P/CF)  Cash flow yield (CF/P)  Both forms are commonly used.
Price-to-dividends (P/D) Dividend yield (D/P) Dividend yield is much more commonly used

because P/D) is not calculable for non-dividend-
paying stocks, but both DJ/P and P/D are used

in discussi ng index valuation.

*“Book-to-market” is probably more common usage than "bunk—ta—prﬁcf.“ Book-to-market is variously abbreviated

B/M, BVIMY (for “book value™ and "marker value™), or B/E
Note: B, S, CE and D are in p:r-s]'lan: terms.

3.1.3. Forward P/E

The forward P/E is a major and logical alternative to the trailing P/E because valuation is
naturally forward looking. In the definition of torward P/E, analysts have interpreted “next
year’s expected carnings as expected EPS for either (1) the next four quarters, (2) the next 12
months, or (3) the next fiscal year.

In this section, unless otherwise stated, we use the frst definition of forward P/E (i.e.,
the next four quarters), which is closest to how cash flows are dated in our discussion of DCF
valuation.?” To illustrate the calculation, suppose the current market price of a stock is §15
as of 1 March 2008 and the most recently reported quarterly EPS (for the quarter ended 31
December 2007) is $0.22. Our forecasts of EPS are as follows:

e $0.15 for the quarter ending 31 March 2008.
* $0.18 for the quarter ending 30 June 2008.

mﬂnal}rsts have developed DCF expressions that incorporate fractional time periods. In practice,

uncertainty in forecasts reduces accuracy more than any other factor in estimating justified P/Es.
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® $0.18 for the quarter ending 30 September 2008.
* $0.24 for the quarter ending 31 December 2008.

The sum of the forecasts for the next four quarters is $0.15 + $0.18 + §0.18 + §0.24 =
$0.79, and the forward P/E for this stock is $15/30.75 = 20.0.

Another important concept related to the forward P/E is the next 12 months (NTM) P/E,
which corresponds in a forward-looking sense to the TTM P/E concept of trailing P/E. A stock’s
NTM P/E is its current market price divided by an estimated next 12 months EPS, which typ-
ically combines the annual EPS estimates from two fiscal years, weighted to reflect the relative
proximity of the fiscal year. For example, assume that in August 2008, an analyst is looking at
Microsoft Corporation (NASDAQ-GS: MSFT). Microsoft has a June fiscal year-end, so at the
time of the analysts scrutiny, there were 10 months remaining until the end of the companys
2009 fiscal year (i.c., September 2008 through June 2009, inclusive). The estimated next 12
months EPS for Microsott would be calculated as [(10/12) X FY0O9E EPS] + [(2/12) X FY10E
EPS]. NTM P/E is useful because it facilitates comparison of companies with different fiscal year-
ends without the need to use quarterly estimates, which for many companies are not available.

Applying the fiscal-year concept, Thomson First Call reports a stock’s forward P/E in two
ways: first, based on the mean of analysts’ curvent fiscal year (FY1 = fiscal year 1) forecasts,
tor which analysts may have actual EPS in hand for some quarters; second, based on analysts’
following fiscal year (FY2 = fiscal year 2) forecasts, which must be based entirely on forecasts.
For Thomson First Call, forward P/E contrasts with current P/E, which is based on the last
reported annual EPS.

Clearly, analysts must be consistent in the definition of forward P/E when comparing
stocks. Examples 6-5 and 6-6 illustrate two ways of calculating forward P/E.

EXAMPLE 6-5 Calculating a Forward P/E (1)

A markert price for the common stock of IBM (NYSE: IBM) in mid-June 2008 was
$126.15. IBM’s fiscal year coincides with the calendar year. According to data from
Thomson First Call, the consensus EPS forecast for 2008 (FY1) as of June 2008 was
$8.54. The consensus EPS forecast for 2009 (FY2) as of June 2008 was $9.59.

1. Calculate IBM’ forward P/E based on a hscal-year definition per Thomson First
Call and FY1 consensus forecasted EPS.

2. Calculate IBM’s forward P/E based on a fiscal-year definition and FY2 consensus
forecasted EPS.

Solution to 1. IBM’s forward P/E is $126.15/88.54 = 14.8 based on FY1 forecasted
EPS. Note that this EPS number involves the forecast of three remaining quarters as of

mid-June 2008.

Solution to 2: IBM’s forward P/E is $126.15/%9.59 = 13.2 based on FY?2 torecasted EPS.

In Example 6-5, the companys EPS was expected to increase by slightly more than
12 percent, so the forward P/Es based on the two different EPS specifications differed from
one another somewhat but not dramatically: Example 6-6 presents the calculation of forward
P/Es for a company with volatile earnings.
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EXAMPLE 6-6 Calculating a Forward P/E (2)

In this example, we use alternative definitions of forward to compute forward P/Es.
Exhibit 6-4 presents actual and forecasted EPS for Alcatel-Lucent (Euronext Paris:
ALU; NYSE: ALU), a telecommunications equipment manufacturer formed by the
merger of a French company (Alcatel) with a U.S. company (Lucent). ALU is based in
France. The company’s ADRs trade on the NYSE. The company’s recent results reflect
a slowdown in equipment purchases by many telecom operators and the incurring of
additional expenses related to integrating operations following the merger.

EXHIBIT 6-4 Quarterly EPS for Alcatel-Lucent ADR (in U.S. dollars; excluding

nonrecurring item 5)

Year 31 March 30 June 30 September 31 December  Annual Estimate
2007 (0.28) (0.09) (0.16) E(0.03) —0.56
2008 E(0.02) E(.02 E0.10 E0.20 0.30

Sowurce: Value Line Investment 5urw:1rr.

On 21 November 2007, the companys ADRs closed at $7.37. ALU’s fiscal year

ends on 31 December. As of 21 November 2007, solve the following problems by
using the information in Exhibit 6-4:

Calculate ALU’s forward P/E based on the next four quarters of forecasted EPS.
Calculate ALU’s NTM P/E.

Calculate ALU’s forward P/E based on a fiscal-year definition and current fiscal year
(2007) forecasted EPS.

4. Calculate ALU’s forward P/E based on a fiscal-year definition and next fiscal year
(2008) forecasted EDS.

] it

Solution to 1: We sum forecasted EPS as follows:

4(Q:2007 EPS (estimate) ($0.03)
1QQ:2008 EPS (estimate) ($0.02)
2QQ:2008 EPS (estimate) $0.02
3(Q:2008 EPS (estimate) $0.10
Sum $0.07

The forward P/E by this dehnition is $7.37/30.07 = 105.3.

Solution to 2: As of 21 November 2007, approximately one month remained in FY2007.
Therefore, the estimated next 12 months EPS tor ALU would be based on annual estimates
in the last column of Exhibit 6-4: [(1/12) X FY0D7E EPS] + [(11/12) X FYOS8E EPS] =
(1/12)(-0.56) + (11/12)(0.30) = 0.228. The NTM P/E would be $7.37/0.228 = 32.3.

Solution to 3: We sum EPS as follows:
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1QQ:2007 EPS (actual) ($0.28)
2QQ:2007 EPS (actual) ($0.09)
3(Q:2007 EPS (actual) ($0.106)
4QQ:2007 EPS (estimate) ($0.03)
Sum ($0.506)

The forward P/E is $7.37/(30.56) = —13.2, which is not meaningful. Note that
because this example assumes that financial results for 9 of the 12 months of the fiscal
year have been reported, this forward P/E is nearly the same as a trailing P/E.

Solution to 4: We sum EPS as follows:

1Q:2008 EPS (estimate) ($0.02)
2(QQ:2008 EPS (estimate) $0.02
3(QQ:2008 EPS (estimate) £0.10
4(Q:2008 EPS (estimate) $0.20
Sum $0.30

The forward P/E by this definition is $7.37/30.30 = 24.6.

As illustrated in Example 6-0, for companies with volatile earnings, forward P/Es and
thus valuations based on torward P/Es can vary dramatically depending on the definition of
carnings. The analyst would probably be justified in normalizing EPS for the Alcatel-Lucent
ADR.

Having explored the issues involved in calculating P/Es, we turn to using them in
valuation.

3.1.4. Valuation Based on Forecasted Fundamentals

The analyst who understands DCF waluation models can use them not only in develop-
ing an estimate of the justified P/E for a stock bur also to gain insight into possible sources
of valuation differences when the method of comparables is used. Linking P/Es to a DCF
model helps us address what value the market should place on a dollar of EPS when we are
given a particular set of expectations about the company’s profitability, growth, and cost of
capital.

3.1.4.1. Justified PIE

The simplest of all DCF models is the Gordon (constant) growth form of the dividend dis-
count model (DDM). Presentations of discounted dividend valuation commonly show that
the P/E of a share can be related to the value of a stock as calculated in the Gordon growth
model through the expressions

f';’]:ﬂ]ffl:]—gi (6-1)

E] ¥ r—g
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tor the forward P/E, and for the trailing P/E,
P D(+g)!E,

)

(1—5)(1+¢) (6-2)
E, r—g r—g

where
P = price
E = earnings
D = dividends

required rate of return

= dividend growth rate

o by

= retention rate

Under the assumption of constant dividend growth, the first expression gives the justi-
fied forward P/E and the second gives the justified trailing P/E. Note that both expressions
state P/E as a function of two fundamentals: the stock’s required rate of return, », which
reflects its risk, and the expected (stable) dividend growth rate, ¢ The dividend payout ratio,
1 — &, also enters into the expressions.

A particular value of the P/E is associated with a set of forecasts of the fundamentals and
the dividend payout ratio. This value is the stock’s justified P/E based on torecasted fundamen-
tals (that is, the P/E justihed by fundamentals). All else being equal, the higher the expected
dividend growth rate or the lower the stock’s required rate of return, the higher the stock’s
intrinsic value and the higher its justified P/E.

This intuition carries over to more-complex DCF models. Using any DCF model, all

else being equal, justified P/E is

* Inversely related to the stock’s required rate of return.
* Positively related to the growth rate(s) of future expected cash Hows, however defined.

We illustrate the calculation of a justified torward P/E in Example 6-7.

EXAMPLE 6-7 Forward P/E Based on Fundamental

Forecasts (1)

BP p.l.c. (London: BP) is one of the world’s largest integrated oil producers. Jan Unger,
an energy analyst, forecasts a long-term earnings retention rate, &, for B of 15 percent
and a long-term growth rate of 6 percent. Unger also calculates a required rate of return

of 9.5 percent. Based on Ungers forecasts of fundamentals and Equation 6-1, BP’s justified
forward P/E is

= - — 0.
u:1 E:a': 1—0.15 943
E =g 0095006

1

When using a complex DCF model to value the stock (e.g., a model with varying growth
rates and varying assumptions about dividends), the analyst may not be able to express the
P/E as a function of tfundamental, constant variables. In such cases, the analyst can still cal-
culate a justified P/E by dividing the value per share (that results from a DCF model) by
estimated EPS, as illustrated in Example 6-8. Approaches similar to this one can be used to
develop other justified multiples.
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EXAMPLE 6-8 Forward P/E Based on Fundamental

Forecasts (2)

Toyota Motor Corporation (TYO: 7203; NYSE: TM) is one of the world’s largest vehicle
manufacturers. The company’s most recent hiscal year ended on 31 March 2008. In early
May 2008, you are valuing Toyora stock, which closed at ¥5,480 on the previous day.
You have used a free cash flow to equity (FCFE) model to value the company stock and
have obrained a value of ¥6,122 for the stock. For ease of communication, you want
to express your valuation in terms of a forward P/E based on your forecasted fiscal year

2009 EPS of ¥580. Toyota’s fiscal year 2009 is from April 2008 through March 20009.

1. What is Toyota’s justiied P/E based on forecasted fundamentals?
2. Based on a comparison of the current price of ¥5,480 with your estimated intrinsic

value of ¥6,122, the stock appears to be slightly undervalued. Use your answer to
question 1 to state this evaluation in terms of P/Es.

Solution to 1:

Value of the stock derived from FCFE = ¥5,122
Forecasted EPS = ¥580

¥06,122/¥580 = 10.6 is the justified forward P/E.

Solution to 2: The justified P/E of 10.6 is slightly higher than the forward P/E based on
current markert price, ¥5,480/¥580 = 9.4,

The next section illustrates another, but less commonly used, approach to relating price
multiples to fundamentals.

3.1.42. Predicted P/E Based on Cross-Sectional Regression

A predicted P/E, which is conceptually similar to a justified P/E, can be estimated from cross-
sectional regressions of P/E on the fundamentals believed to drive security valuation. Kisor and
Whitbeck (1963) and Malkiel and Cragg (1970) pioneered this approach. The studies mea-
sured P/Es for a group of stocks and the characteristics thought to determine P/E: growth rate
in earnings, payout ratio, and a measure of volatility; such as standard deviation of earnings
changes or beta. An analyst can conduct such cross-sectional regressions by using any set of
explanatory variables considered to determine investment value; the analyst must bear in mind,
however, potential distortions that can be introduced by multicollinearity among independent
variables. Example 6-9 illustrates the prediction of P/E using cross-sectional regression.

EXAMPLE 6-9 Predicted P/E Based on a

Cross-Sectional Regressic}n

You are valuing a food company with a beta of 0.9, a dividend payout ratio of 0.45,
and an earnings growth rate of 0.08. The estimated regression for a group of other
stocks in the same industry is
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Predicted P/E = 12.12 + (2.25 X DPR) — (0.20 X Beta) + (14.43 X EGR)
where

DPR = dividend payout ratio
EGR = five-year earnings growth rate

1. Based on this cross-sectional regression, what is the predicted P/E for the food

company?
It the stock’s actual trailing P/E is 18, is the stock fairly valued, overvalued, or

b

undervalued?

Solution to 1. Predicted P/E = 12.12 + (2.25 X 0.45) — (0.20 X 0.9) + (14.43 X
0.08) = 14.1. The predicted P/E is 14.1.

Solution to 2: Because the predicted P/E of 14.1 is less than the actual P/E of 18, the
stock appears to be overvalued. That is, it is selling at a higher multiple than is justified

by its fundamentals.

A cross-sectional regression summarizes a large amount of darta in a single equation and
can provide a useful additional perspective on a valuation. It is not frequently used as a main
tool, however, because it is subject to at least two limitations:

1. The method captures valuation relationships only for the specific stock (or sample of stocks)
over a particular time period. The predictive power of the regression for a different
stock and different ume period is not known.

b2

The regression coethcients and explanatory power of the regressions tend to change sub-
stantially over a number of years. The relationships between P/E and fundamentals may
thus change over time. Empirical evidence based on data for 1987-1991 suggest that the
relationships between P/Es and such characteristics as earnings growth, dividend pay-
out, and beta are not stable over time. Furthermore, because distributions of multiples
change over time, the predictive power of results from a regression at any point in time
can be expected to diminish with the passage of time (Damodaran 20006).

Because regressions based on this method are prone to the problem of multicollinearity (cor-
relation within linear combinations of the independent variables), interpreting individual
regression coefhicients is dithcult

Ovwerall, rather than examining the relationship berween a stock’s P/E multiple and eco-
nomic variables, the bulk of capital market research examines the relationship between com-
panies stock prices (and returns on the stock) and explanatory variables, one of which is otften
carnings (or unexpected earnings). A classic example of such research is the Fama and French
(1992) study showing that, used alone, a number of factors explained cross-sectional stock
returns in the 1963—1990 period; the factors were E/L size, leverage, and the book-to-market
multiples. When these variables were used in combination, however, size and book-to-marker had
explanatory power that absorbed the roles of the other variables in explaining cross-sectional
stock returns. Research building on that study eventually resulted in the Fama-French three-
factor model (with the factors of size, book-to-market, and beta). Another classic academic
study providing evidence that accounting variables appear to have predictive power for stock
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returns is Lakonishok, Shleifer, and Vishny (1994), which also provided evidence that value
strategies—buying stocks with low prices relative to earnings, book value, cash flow, and sales
growth—produced superior five-year buy-and-hold returns in the 1968-1990 period without

involving greater fundamental risk than a strategy of buying growth stocks.

3.1.5. Valuation Based on Comparables

The most common application of the P/E approach to valuation is to estimate the value of
a companys stock by applying a benchmark multiple to the company’s actual or forecasted
carnings. An essentially equivalent approach is to compare a stock’s actual price multiple with
a benchmark value of the multiple. This section explores these comparisons for P/Es. Using
any multiple in the method of comparables involves the following steps:

* Select and calculate the price multiple that will be used in the comparison.

* Select the comparison asset or assets and calculate the value of the multiple for the com-
parison asset(s). For a group of comparison assets, calculate a median or mean value of the
multiple for the assets. The result in either case is the benchmark value of the multiple.

® Use the benchmark value of the multiple, possibly subjectively adjusted for difterences in
fundamentals, to estimate the value of a company’s stock. (Equivalently, compare the sub-
ject stock’s actual multiple with the benchmark value.)

® When feasible, assess whether differences between the estimated value of the company’s
stock and the current price of the companys stock are explained by difterences in the
fundamental determinants of the price multiple and modity conclusions about relative
valuation accordingly. (An essentially equivalent approach is to assess whether differences
between a companys actual multiple and the benchmark value of the multiple can be
explained by differences in fundamentals.)

These bullet points provide the structure for this chapter’s presentation of the method
of comparables. The first price multiple that will be used in the comparison is the P/E.
Practitioners’ choices for the comparison assets and the benchmark value of the P/E derived
from these assets include the following;

* The average or median value of the P/E for the company’s peer group of companies within an
industry; including an average past value of the P/E for the stock relative to this peer group.

® The average or median value of the P/E for the company’s industry or sector, including an
average past value of the P/E for the stock relative to the industry or sector.

® The P/E tfor a representative equity index, including an average past value of the P/E for
the stock relative to the equity index.

* An average past value of the P/E for the stock.

To illustrate the first bullet point, the companys P/E (say, 15) may be compared to the
median P/E for the peer companies currently (say; 10), or the ratio 15/10 = 1.5 may be
compared to its average past value. The P/E of the most closely matched individual stock can
also be used as a benchmark; because of averaging, however, using a group of stocks or an
equity index is typically expected to generate less valuation error than using a single stock. In
Section 3.3, we illustrate a comparison with a single closely matched individual stock.
Economists and investment analysts have long attempted to group companies by simi-
larities and differences in their business operations. A country’s economy overall is typically
grouped most broadly into economic sectors or large industry groupings. These groupings
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differ depending on the source of the financial information, and an analyst should be aware
of differences among data sources. Classifications often attempt to group companies by what
they supply (e.g., energy, consumer goods), by demand characteristics (e.g., consumer dis-
cretionary), or by financial market or economic theme (e.g., consumer cyclical, consumer
noncyclical).

Two classification systems that are widely used in equity analysis are the Global Industry
Classification System (GICS) sponsored by Standard & Poor’s and MSCI Barra, and the
Industrial Classification Benchmark (ICB) developed by Dow Jones and FTSE, which in
2006 replaced the FTSE Global Classification System. Many other classification schemes
developed by commercial and governmental organizations and by academics are also in use.*!

The GICS structure assigns each company to one of 154 subindustries, an industry (68
in total), an industry group (24 in tortal), and an economic sector (10 in total: consumer
discretionary, consumer staples, energy, financials, health care, industrials, information tech-
nology, materials, telecommunication services, and utilities).%* The assignment is made by a
judgment as to the company’s principal business activity, which is based primarily on sales.
Because a company is classified on the basis of one business activity, a given company appears
in just one group at each level of the classification. A classification of “industrial conglom-
erates is available under the economic sector of industrials for companies that cannot be
assigned to a principal business activity.

The ICB, like GICS, has four levels, but the terminology of ICB uses the terms sector
and industry in nearly opposite senses. At the bottom of the four levels are 114 subsectors, each
of which belongs to one of 41 sectors; each sector belongs to one of 19 supersectors; and
each supersector belongs to one of 10 industries at the highest level of classification.”® The
industries are oil and gas, basic materials, industrials, consumer goods, health care, consumer
services, telecommunications, utilities, financials, and technology.**

For these classification systems, analysts often choose the narrowest grouping (i.e., sub-
industry for GICS and subsector for ICB) as an appropriate starting point for comparison
asset identification. For example, the company Continental AG (Xetra Level 1: 543900, also
traded as an ADR; NASDAQ: CTTAY), a manufacturer of tires headquartered in Hanover,
Germany, appears in the ICB subsector “tires.” This subsector also includes Michelin (NYSE
Euronext Paris: 45883064), Goodyear Tire & Rubber Company (NYSE: GT), Bridgestone
(Tokyo Stock Exchange: 5810; also traded as an ADR with ticker BRDCY), and Cooper Tire
and Rubber (NYSE: CTB). One level up, the sector “automobiles and parts” includes, in
addition to tire companies, such disparate companies as automobile manufacturers and their
nontire parts suppliers. To narrow the list of comparables in the subsector, an analyst might

*'The most notable academic industrial classification was developed by Fama and French. Bhojraj, Lee,
and Oler (2003) and Chan, Lakonishok, and Swaminathan (2007) provide some information on the
relative performance of these various systems in an investments conrext.

“?The numbers in the groups are current as of 8 August 2008; changes are made to the classifications
from time to time. See www.gics.standardandpoors.com for details.

“¥The numbers in the groups are current as of 8 August 2008; changes are made to the classification
from time to time. See www.icbenchmark.com for details.

**One of the chief contrasts between the ICB and GICS systems is that the ICB makes a distinction
between goods and services (in GICS, both consumer discretionary and consumer staples include both
goods and services components). The two systems also have some similarities that they do not share
with other systems—tfor example, 10 groups at the highest level and an avoidance of a cyclical versus

1mncyc|ical distinction in their nomenclature.

Pinto, Jerald E., Henry, Elaine, and Robinson, Thomas R.. CFA Institute Investment Series : Equity Asset Valuation (2). Hoboken, US: Wiley, 2010. ProQuest ebrary. Web. 10 June 2016.

Copyright © 2010. Wiley. All rights reserved.



Chapter 6 Market-Based Valuation: Price and Enterprise Value Multiples 281

use information on company size (as measured by revenue or market value of equity) and
information on the specific markets served.

Analysts should be aware that, although different organizations often group companies
in a broadly similar fashion, sometimes they ditter sharply. For example, Reuters Company
Research places GATX Corporation (NYSE: GMT), which has several distinct business units,
under “miscellaneous transportation” (within a transportation sector), GICS places it under
“trading companies and distributors” (within its industrials sector), and BNY Jaywalk and
Yahoo! Finance place it under “rental and leasing services” (in a services sector); the lists of
peer companies or competitors given by each are, as a result, quite distinct.®

The comparable companies—selected by using any of the choices described previously—
provide the basis for calculating a benchmark value of the multiple. In analyzing differences
between the subject company’s multiple and the benchmark value of the multiple, financial

ratio analysis serves as a useful tool. Financial ratios can point out

* A companvs ability to meet short-term financial obligations (liguidity ratios).
pany Y g q

The ethciency with which assets are being used to generate sales (asset turnover ratios).

The use of debt in financing the business (leverage ratios).

The degree to which fixed charges, such as interest on debt, are being met by earnings or
cash low (coverage ratios).

Profitability (profitability ratios).

With this understanding of terms in hand, we turn to using the method of compara-
bles. We begin with cross-sectional P/Es derived from industry peer groups and move to P/Es
derived from comparison assets that are progressively less closely matched to the stock. We
then turn to using historical P/Es—that is, P/Es derived from the company’s own history.
Finally, we sketch how both fundamentals- and comparables-driven models for P/Es can be
used to calculate the terminal value in a multistage DCF valuation.

3.1.5.1. Peer-Company Multiples

Companies operating in the same industry as the subject company (i.e., its peer group) are
frequently used as comparison assets. The advantage of using a peer group is that the con-
stituent companies are typically similar in their business mix to the company being analyzed.
This approach is consistent with the idea underlying the method of comparables—that simi-
lar assets should sell at similar prices. The subject stock’s P/E is compared with the median or
mean P/E for the peer group to arrive at a relative valuation. Equivalently, multiplying the
benchmark P/E by the company’s EPS provides an estimate of the stock’s value that can be
compared with the stock’s market price. The value estimated in this way represents an esti-
mate of intrinsic value if the comparison assets are ethciently (fairly) priced.

In practice, analysts often find that the stock being valued has some significant differences
from the median or mean fundamental characteristics of the comparison assets. In applying the
method of comparables, analysts usually attemprt to judge whether differences from the bench-
mark value of the multiple can be explained by differences in the fundamental factors believed
to influence the multiple. The following relationships for P/E hold, all else being equal:

“Reuters Company Research Report and S&P Stock Report dated 4 August 2008; BNY Jaywalk
Consensus Report of G August 2008; and Yahoo! Finance accessed G August 2008. Yahoo! Finance

information is sourced to Hemscott Americas.
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* It the subject stock has higher-than-average (or higher-than-median) expected earnings
growth, a higher P/E than the benchmark P/E is justified.

* It the subject stock has higher-than-average (or higher-than-median) risk (operating or
financial), a lower P/E than the benchmark P/E is justified.

Another perspective on these two points is that for a group of stocks with comparable
relative valuations, the stock with the greatest expected growth rate (or the lowest risk) is, all
clse equal, the most attractively valued. Example 6-10 illustrates a simple comparison of a
company with its peer group.

EXAMPLE 6-10 A Simple Peer-Group Comparison

As a telecommunications industry analyst at a brokerage firm, you are valuing Verizon
Communications, Inc. (NYSE: VZ), the second largest U.S. telecommunications
service provider. The valuation metric that you have selected is the trailing P/E. You
are evaluating the P/E using the median trailing P/E of peer-group companies as the
benchmark value. According to GICS, VZ is in the telecommunications services sec-
tor and, within it, the integrated telecommunication services subindustry. Exhibit 6-5
presents the relevant data. (Note that although BCE Inc. is a Canadian company; it is
classified in this peer group.)

EXHIBIT 6-5 Trai ling P/Es of Telecommunications Services Companies
(as of 19 June 2008)

Company Trailing P/E
AT&T (NYSE: T) 17.35
BCE Inc. (NYSE: BCE: TSE: BCE) s |
Centurytel (NYSE: CTL) 8.34
Cincinnati Bell (NYSE: CBB) 19.61
Citizens Communications Co. (NYSE: CZN) 1922
Equinix (NASDAQ-GS: EQIX) 702.61
Qwest Communications International (NYSE: Q) 2.73
Verizon Communications (NYSE: VZ) 18.30
Windstream Corp. (NYSE: WIN) 6.51
Mean 89.15
Median 17.35

Source: Thomson Financial.

Based on the data in Exhibit 6-5, address the following;

1. Given the stated definition of the benchmark, determine the most appropriate
benchmark value of the P/E for VZ.
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2. State whether VZ is relatively fairly valued, relatively overvalued, or relatively under-
valued, assuming no ditferences in fundamentals among the peer group companies.
Justity your answer.

3. Identity the stocks in this group of telecommunication companies that appear to
be relatively undervalued when the median trailing P/E is used as a benchmark.
Explain what further analysis might be appropriate to confirm your answer.

Solution to 1. As stated earlier, the use of median values mitigates the effect of outliers
on the valuation conclusion. In this instance, the P/E for EQIX is clearly an outlier.
Theretore, the median trailing P/E tor the group, 17.35, is more appropriate than the
mean trailing P/E of 89.15 for use as the benchmark value of the P/E. Note: When a
group includes an odd number of companies, as here, the median value will be the
middle value when the values are ranked (in either ascending or descending order).
When the group includes an even number of companies, the median value will be the
average of the two middle values.

Solution to 2: It you assume no ditferences in fundamentals among the peer group
companies, VZ appears to be overvalued because its P/E is greater than the median

P/E of 17.35.

Solution to 3: Q, WIN, BCE, and CTL appear to be undervalued relative to their peers
because their trailing P/Es are lower than the median P/E. T appears to be relatively
fairly valued because its P/E equals the median P/E. To confirm the valuation conclu-
sion, you should analyze the companies for differences in risk and expected growth
rates. Specifically, a relatively low P/E may reflect greater risk and/or lower expected
earnings growth than the benchmark. Financial ratio analysis is one tool to help ana-

lysts determine the dimensions along which companies may ditfer in risk, growth, or

profitability.

A metric that appears to address the impact of earnings growth on P/E is the P/E-to-
growth (PEG) ratio. PEG is calculated as the stock’s P/E divided by the expected earnings
growth rate in percent. The ratio, in effect, is a calculation of a stock’s P/E per percent-
age point of expected growth. Stocks with lower PEGs are more attractive than stocks
with higher PEGs, all else being equal. Some consider that a PEG ratio less than 1 is an
indicator of an attractive value level. PEG is useful but must be used with care for several

reasons:

* PEG assumes a linear relationship between P/E and growth. The model for P/E in terms of
the DDM shows that, in theory, the relationship is not linear.

* PEG does not factor in differences in risk, an important determinant of P/E.

* PEG does not account for ditferences in the duration of growth. For example, dividing
P/Es by short-term (five-year) growth forecasts may not capture differences in long-term
growth prospects.

The way in which fundamentals can add insight to comparables is illustrated in

Example 6-11.
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EXAMPLE 6-11 A Peer-Group Comparison Modified
by Fundamentals

Continuing with the valuation of telecommunication service providers, you gather
information on selected fundamentals related to risk (beta), profitability (five-year
earnings growth forecast), and valuation (trailing and forward P/Es).”® These data are
reported in Exhibit 6-6, which lists companies in order of descending earnings growth
torecast. The use of forward P/Es recognizes that differences in trailing P/Es could be
the result of transitory effects on earnings.

EXHIBIT 6-6 Valuation Data for Telecommunications Services Companies
(as of 19 June 2008)

Five-Year EPS

Company Trailing P/E  Forward P/E  Growth Forecast ~ Forward PEG ~ Beta
EQIX 702.6 49.1 49.00% 1.00 1.40
Q 2.7 8.6 21.00 0.41 1.25
T 17.4 10.2 13.00 0.78 1.00
BCE 7.7 14.8 6.00 2.47 0.80
CZN 19.2 16.0 6.00 2.67 0.90
WIN 6.5 17 6.00 1.95 NM
CBB 19.6 9.2 4.50 2.05 1.35
VZ 18.3 12.2 3.50 3.49 0.95
G, 8.3 9.4 1.00 9.39 0.85

Mean 89.2 15.7 12.22% 2.69 1.06

Median 17.4 11,7 6.00 2.05 0.98

Notes: NM = not meaningful. WIN was formed in 2006 through the spin-off of Alltel’s landline business
and merger with VALOR Telecom. Thus, WIN lacks a mfﬁci:ntl}-' lcl-ng operating histn::r_v to calculate a
meaningful value of beta.

Sewrces: Yahoo! Finance for PV Es; Viafue Lene Tnvestinent Stervey for gmwrh forecases and betas.

Based on the data in Exhibit 6-0, answer the following questions:

1. In Example 6-10, problem 3, Q, WIN, BCE, and CTL were identified as possibly
relatively undervalued compared with the peer group as a whole, and T was identi-
fied as relatively fairly valued. What does the additional information in Exhibit 6-6

relating to profitability and risk suggest abourt the relative valuation of these stocks?

i ' .
261 comparables work, analysts may also use other measures of risk, such as financial leverage, and of
profitability, such as return on assets.
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2. The consensus year-ahead EPS forecast for T is $3.42. Suppose the median P/E
of 11.72 for the peer group is subjectively adjusted upward to 12.00 to reflect T's
superior profitability and below-average risk. Estimate T's intrinsic value.

3. The current market price for T i1s $35.15. State whether T appears to be fairly val-
ued, overvalued, or undervalued when compared with the intrinsic value estimated
in answer to question 2.

Solution to 1: According to the profitability data and PEG given in Exhibit 6-6, among
the stocks 3, WIN, BCE, and CTL, (Q appears to represent the greatest undervalua-
tion. Of the four stocks, () has

® The highest five-year consensus earnings growth forecast.

* The lowest PEG based on forward P/E.

Of the four stocks, QQ has the highest level of risk based on its beta, however, and
thus does not clearly dominate the other three stocks. (s expectations of faster growth
are accompanied by expectations of higher risk.

Some analysts consider a PEG ratio below 1 to be attractive, implying that T is
attractive when judged by expected carnings growth. In addition to its attractive
growth expectations, 1's level of risk, as measured by beta, is approximately the same
as the median for the peer group.

Solution to 2: $3.42 X 12 = $41.04 is an estimate of intrinsic value.

Solution to 3: Because the estimated intrinsic value of §41.04 is greater than the cur-
rent market price of $35.15, T appears to be undervalued by the market on an abso-

lute basis.

In problem 2 of Example 6-11, a peer median P/E of 11.72 was subjectively adjusted
upward to 12.00. Depending on the context, the justification for using the specific value
of 12.00 as the relevant benchmark rather than some other value, such as 11.75, 12.25, or
13.00, could be raised. To avoid that issue, one way to express the analysis and results would
be as follows: Given its above-average growth and similar risk, T should trade at a premium
to the median P/E (11.72) of its peer group.

Analysts frequently compare a stock’s multiple with the median or mean value of the
multiple for larger sets of assets than a companys peer group. The next sections examine
comparisons with these larger groups.

3.1.5.2. Industry and Sector Multiples
Median or mean P/Es for industries and for economic sectors are frequently used in relative
valuations. Although median P/Es have the advantage that they are insensitive to outliers,
some databases report only mean values of multiples for industries.

The mechanics of using industry multiples are identical to those used for peer-group
comparisons. Taking account of relevant fundamental information, we compare a stock’s
multiple with the median or mean multiple for the company’s industry.
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Using industry and sector data can help an analyst explore whether the peer-group
comparison assets are themselves appropriately priced. Comparisons with broader segments
of the economy can potentially provide insight about whether the relative valuation based
on comparables accurately reflects intrinsic value. For example, Value Line reports a rela-
tive P/E that is calculated as the stock’s current P/E divided by the median P/E of all issues
under Value Line review. The less closely matched the stock is to the comparison assets, the
more dissimilarities are likely to be present to complicate the analysts interpretation of
the data. Arguably, however, the larger the number of comparison assets, the more likely that
mispricing of individual assets cancel out. In some cases, we may be able to draw inferences
about an industry or sector overall. For example, during the 1998-2000 Internet bubble,
comparisons of an individual Internet stock’s value with the overall marker would have been
more likely to point to overvaluation than would comparisons of relative valuation only
among Internet stocks.

3.1.5.3 Ouverall Market Multiple

Although the logic of the comparables approach suggests the use of industry and peer com-
panies as comparison assets, equity market indexes also have been used as comparison assets.
The mechanics of using the method of comparables do not change in such an approach,
although the user should be cognizant of any size difterences between the subject stock and
the stocks in the selected index.

The question of whether the overall market is fairly priced has caprured analyst interest
throughout the entire history of investing. We mentioned one approach to market valuation
(using a DDM) in an earlier chapter.

Example 6-12 shows a valuation comparison to the broad equity market on the basis

of P/E.

EXAMPLE 6-12 Valuation Relative to the Market

You are analyzing three large-cap U.S. stock issues with approximately equal earnings
growth prospects and risk. As one step in your analysis, you have decided to check
valuations relative to the S&P 500 Composite Index. Exhibit 6-7 provides the data.

EXHIBIT 6-7 Comparison with an Index Multiple (prices and EPS in U.S. dollars; as of
12 June 2008)

Measure Stock A Stock B Stock C S&T 500
Current price 23 50 80 1339.87
P/E 2008E -5 25.5 12.5 14.9

Five-year average
P/E (as percent of
S&P 500 P/E) 80 120 105

Source: Standard & Poor’s The OQutlook (18 June 2008) for S&T 500 data,
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Based only on the data in Exhibit 6-7, address the following:

1. Explain which stock appears relatively undervalued when compared with the S&P
500.

2. State the assumpruion underlying the use of five-year average P/E comparisons.

Solution to I: Stock C appears to be undervalued when compared to the S&T 500.
Stock A and Stock C are both trading at a P/E of 12.5 relative to 2008 estimated earn-
ings, versus a P/E of 14.9 for the S&P 500. But the last row of Exhibit 6-7 indicates
that Stock A has historically traded at a P/E reflecting a 20 percent discount to the
S&P 500 (which, based on the current level of the S&P 500, would imply a P/E of
0.8 X 14.9 = 11.9). In contrast, Stock C has usually traded at a premium to the S&P
500 P/E but now trades at a discount to it. Stock B is trading at a high P/E, even
higher than its historical relationship to the S&P 500 P/E (1.2 X 14.9 = 17.9).

Solution to 2: Using historical relative-value information in investment decisions relies
on an assumption of stable underlying economic relationships (that is, that the past is

relevant for the furure).

Because many equity indexes are market capitalization—weighted, financial databases
often report the average market P/E with the individual P/Es weighted by the companys
market capitalization. As a consequence, the largest constituent stocks heavily influence the
calculated P/E. If P/Es ditter systematically by market capitalization, however, differences in a
companys P/E multiple from the index’s multiple may be explained by that effect. Therefore,
particularly for stocks in the middle-cap range, the analyst should favor using the median P/E
for the index as the benchmark value of the multiple.

As with other comparison assets, the analyst may be interested in whether the equity
index itself is ethciently priced. A common comparison is the indexs P/E in relation to
historical values. Siegel (2002) noted that P/Es in 2001 were more than twice as high as the
average P/E for U.S. stocks over a 130-year period (1871-2001) of 14.5. Potential justifica-
tions for a higher-than-average P/E include lower-than-average interest rates and/or higher-
than-average expected growth rates. An alternative hypothesis in a situation such as that
noted by Siegel is that the market as a whole is overvalued or, alternatively, that earnings are
abnormally low.

The time frame for comparing average multiples is important. For example, at the end
of the second quarter of 2008, the P/E for the S&P 500, based on 2008 earnings estimates,
was 17.6. That value, although higher than the 15.8 historical average since 1935, fell below
the historical average for the previous 5-, 10-, and 20-year time periods, when the P/E ranged
between 20 and 26. The use of past data relies on the key assumption that the past (some-
times the distant past) is relevant for the future.

We end this section with an introduction to valuation of the equity market itself on the
basis of P/E. A well-known comparison is the earnings yield (the E/P) on a group of stocks
and the interest yield on a bond. The so-called Fed Model, based on a paper written by three
analysts at the U.S. Federal Reserve, predicts the return on the S&P 500 on the basis of
the relationship between forecasted earnings yields and yields on bonds (Lander, Orphanides,
and Douvogiannis 1997). Example 6-13 illustrates the Fed Model.
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EXAMPLE 6-13 The Fed Model

One of the main drivers of P/E for the market as a whole is the level of interest
rates. Lhe inverse relationship between value and interest rates can be seen from the
expression of P/E in terms of fundamentals, because the risk-free rate is one component
of the required rate of return thart is inversely related to value. The Fed Model relates
the earnings yield on the S&P 500 to the yield to marturity on 10-year U.S. Treasury
bonds. As we have defined it, the earnings yield (E/P) is the inverse of the P/E; the Fed
Model uses expected earnings for the next 12 months in calculating the ratio.

Based on the premise that the two yields should be closely linked, on average, the
trading rule based on the Fed Model considers the stock market to be overvalued when
the market’s current earnings yield is less than the 10-year Treasury bond (T-bond)
yield. The intuition is that when risk-free T-bonds offer a yield that is higher than

stocks—which are a riskier investment—stocks are an unattractive investment.
According to the model, the justiied or fair-value P/E for the S&P 500 is the
reciprocal of the 10-year T-bond vyield. As of 2 July 2008, according to the model,
with a 10-year T-bond yielding 3.79 percent, the justified P/E on the S&P 500 was
1/0.0379 = 26.4. The forward P/E based on 2009 earnings estimates for the S&P 500

as of same date was 18.3.

We previously presented an expression for the justiied P/E in terms of the Gordon
growth model. That expression indicates that the expected growth rate in dividends or
earnings is a variable that enters into the intrinsic value of a stock (or an index of stocks).
A concern in considering the Fed Model is that this variable is lacking in the model.”’
Example 6-14 presents a valuation model for the equity market that incorporates the
expected growth rate in earnings.

EXAMPLE 6-14 The Yardeni Model

Yardeni (2000) developed a model that incorporates the expected growth rate
in earnings—a variable that is missing in the Fed Model.?® Yardeni’s model is

CEY = CBY - # X I'TEG + Residual

where

CEY = current earnings yield on the market index
CBY = current Moody’s Investors Service A-rated corporate bond yield

LTEG = consensus five-year earnings growth rate forecast for the market index

VT , . v ;
““The earnings yield is, in fact, the expected rate of return on a no-growth stock (under the assum ption
that price equals value). With PVGO the present value of growth opportunities and setting price equal

to value, we obtain P, = Efr + PVGO. Setting the present value of growth opportunities equal to zero

and rearranging, we obtain r = E|/P,,.
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The coefhcient & measures the weight the market gives to five-year earnings pro-
jections. (Recall that the expression for P/E in terms of the Gordon growth model is
based on the long-term sustainable growth rate and that five-year forecasts of growth
may not be sustainable.) Although CBY incorporates a default risk premium relative
to T-bonds, it does not incorporate an equity risk premium per se. For example, in the
bond yield plus risk premium model for the cost of equity, an analyst typically adds
300—400 basis points to a corporate bond yield.

Yardeni found that, historically; the coethcient & has averaged 0.10. Noting that
CEY is E/P and taking the inverse of both sides of this equation, Yardeni obtained the
following expression for the justified P/E on the market:

£ 1

E  CBY—-&6XLTEG

Consistent with valuation theory, in Yardeni’s model, higher current corporate bond

yields imply a lower justified P/E and higher expected long-term growth results in a
higher justified P/E.

Critics of the Fed Model point out that the model inadequately reflects the effects of
inflation and incorrectly incorporates the differential effects of inflation on earnings and
interest payments (e.g., Siegel 2002). Some empirical evidence has shown that prediction of
future returns based on simple P/E outperforms prediction based on the Fed Model’s dit-
ferential with bond yields (for the U.S. market, see Arnott and Asness 2003; for nine other
markets, see Aubert and Giot 2007).

Another drawback to the Fed Model is that the relationship between interest rates and
carnings yields is not a linear one. This drawback is most noticeable at low interest rates. For
example, in August 2008, the yield on 10-year Japanese government bonds was 1.42 per-
cent, which, according to the Fed Model, implied an unreasonably high justified P/E of 70.4
for the Nikkei 225 (1/0.0142 = 70.4) at that time. Furthermore, small changes in interest
rates and/or corporate profits can significantly alter the justified P/E predicted by the model.
Overall, an analyst should look to the Fed Model only as one tool for calibrating the overall
value of the stock market and should avoid overreliance on the model as a predictive method,
particularly in periods of low inflation and low interest rates.

3.1.5.4. Own Historical P/E
As an alternative to comparing a stock’s valuation with that of other stocks, one traditional
approach uses past values of the stock’s own P/E as a basis tor comparison. Underlying
this approach is the idea that a stock’s P/E may regress to historical average levels.

An analyst can obtain a benchmark value in a variety of ways with this approach. Value
Line reports as a “P/E median” a rounded average of four middle values of a stock’s average

7 . . '
*8This model is presented as one e:-:-ample of mDI‘E—-CBn‘lFILE}[ models than the Fed Model. Economic
'J.ﬂi-ll}"&tﬁ At many investment firms have their own models that incorporate gmwrh and historical

1'ela1ti+:rn5hip5 of market indexes with government bonds.

Pinto, Jerald E., Henry, Elaine, and Robinson, Thomas R.. CFA Institute Investment Series : Equity Asset Valuation (2). Hoboken, US: Wiley, 2010. ProQuest ebrary. Web. 10 June 2016.

Copyright © 2010. Wiley. All rights reserved.



290 Equity Asset Valuation

annual P/E for the previous 10 years. The five-year average trailing P/E is another reasonable
metric. In general, trailing P/Es are more commonly used than forward P/Es in such compu-
tations. In addition to “higher” and “lower” comparisons with this benchmark, justified price
based on this approach may be calculated as follows:

Justified price = (Benchmark value of own historical P/Es) X (Most recent EPS)  (6-3)

Normalized EPS replaces most recent EPS in this equation when EPS is negative and when-
ever otherwise appropriate.

Example 6-1) illustrates the use of past values of the stock’s own P/E as a basis for reaching
a valuation conclusion.

EXAMPLE 6-15 Valuation Relative to Own Historical P/Es

As of mid-2008, you are valuing Honda Motor Company (TSE: 7267; NYSE ADR:

HMC), Japan’s second largest auto maker in terms of sales, assets, and market capital-
ization. You are applying the method of comparables using HMC's five-year average
P/E as the benchmark value of the multiple. Exhibit 6-8 presents the data.

EXHIBIT 6-8 Historical P/Es for HMC

2007 2006 2005 2004 2003 Mean Median

11.7 12.7 9.8 10.0 5.8 10.6 10.0

Sources: Value Line Tnvestinent Survey for average annual P/Es; calculations for mean and medium P/Es.

1. State a benchmark value for Honda’s P/E.

2. Given EPS for the year ended 31 March 2008 of ¥330.54, calculate and interpret a
justified price for Honda.

3. Compare the justified price with the stock’s recent price of ¥3,590.

Solution to 1. From Exhibit 6-8, the benchmark value based on the median P/E value
is 10.0 and based on the mean P/E value is 10.6.

Solution to 2: The calculation is 10.0 X ¥330.54 = ¥3,3095 when the median-based
benchmark P/E is used and 10.6 X ¥330.54 = ¥3,504 when the mean-based bench-
mark P/E is used.

Solution to 3: The stock’s recent price is 8.6 percent (calculated as 3,590/3,305 — 1) more
than the justified price of the stock based on median historical P/E but only 2.5 percent
(calculated as 3,590/3,504 — 1) more than the justified price of the stock based on mean
historical P/Es. The stock may be overvalued but misvaluation, it present, appears slight.

In using historical P/Es for comparisons, analysts should be alert to the impact on P/E
levels of changes in a company’s business mix and leverage over time. If the company’s busi-
ness has changed substantially within the time period being examined, the method based on
a companys own past P/Es is prone to error. Shifts in the use of financial leverage may also
impair comparability based on average own past P/E.
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Changes in the interest rate environment and economic fundamentals over different
time periods can be another limitation to using an average past value of P/E for a stock as a
benchmark. A specific caution is that inflation can distort the economic meaning of reported
carnings. Consequently, if the inflationary environments reflected in current P/E and average
own past P/E are different, a comparison between the two P/Es may be misleading. Changes
in a company's ability to pass through cost inflation to higher prices over time may also affect
the reliability of such comparisons, as illustrated in Example 6-16 in the next section.

3.1.6. P/Esin Cross-Country Comparisons
When comparing the P/Es of companies in different countries, the analyst should be aware
of the following effects that may influence the comparison:

® The eftect on EPS of differences in accounting standards. Comparisons (without ana-
lyst adjustments) among companies preparing financial statements based on different
accounting standards may be distorted. Such distortions may occur when, for example, the
accounting standards ditfer as to permissible recognition of revenues, expenses, or gains.

* The effect on markerwide benchmarks of differences in their macroeconomic contexts.
Ditferences in macroeconomic contexts may distort comparisons of benchmark P/E levels
among companies operating in different markets.

A specific case of the second bullet point is differences in inflation rates and in the ability
of companies to pass through inflation in their costs in the form of higher prices to their
customers. For two companies with the same pass-through ability; the company operating in
the environment with higher inflation will have a lower justified P/E; if the inflation rates are
equal but pass-through rates difter, the justified P/E should be lower for the company with
the lower pass-through rate. Example 6-16 provides analysis in support of these conclusions.

EXAMPLE 6-16 An Analysis of P/Es and Inflation®’

Assume that a company with no real earnings growth, such that its earnings growth
can result only from inflation, will pay ourt all its earnings as dividends. Based on the
Gordon (constant growth) DDM, the value of a share is:

Euﬁl-l—f}
y—F

{

Py = current price, which is substituted for the intrinsic value, V;, for purposes of

analyzing a justified P/E

&
|

= current EPS, which is substituted for current dividends per share, D, because
the assumption in this example is that all earnings are paid out as dividends

2 This example follows the analysis of Solnik and McLeavey (2004, 289-290).

Pinto, Jerald E., Henry, Elaine, and Robinson, Thomas R.. CFA Institute Investment Series : Equity Asset Valuation (2). Hoboken, US: Wiley, 2010. ProQuest ebrary. Web. 10 June 2016.

Copyright © 2010. Wiley. All rights reserved.



292 Equity Asset Valuation

I = rate of inflation, which is substituted for expected growth, g, because of the
assumption in this example that the company’s only growth is from inflation
r = required return

Suppose the company has the ability to pass on some or all inflation to its custom-
ers and let A represent the percentage of inflation in costs that the company can pass
through to revenue. The company’s earnings growth may then be expressed as AJ and
the equation becomes

! r— M r— M

p o E(+N)_ E

Now introduce a real required rate of return, defined here as » minus J and repre-
sented as p. The value of a share and the justified torward P/E can now be expressed,

respectively; as follows:>"
E
4= :
gl —k i
and
o 1
E, pt+(1—MN)

If a company can pass through all inflation, so that A = 1 (100 percent), then the
P/E is equal to 1/p. But if the company can pass through no inflation, so that A = 0,
then the P/E is equal to 1/(p + I)—thatis, 1/~

You are analyzing two companies, Company M and Company P The real rate of
return required on the shares of Company M and Company P is 3 percent per year.
Using the analytic framework provided, address the following;

1. Suppose both Company M and Company P can pass through 75 percent of cost
increases. Cost inflation is 6 percent for Company M but only 2 percent for

Company I
A. Estimate the justified P/E for each company:

B. Interpret your answer to part A.

2. Suppose both Company M and Company P face 6 percent annual inflation.
Company M can pass through 90 percent of cost increases, but Company P can
pass through only 70 percent.

A. Estimate the justified P/E for each company:
B. Interpret your answer to part A.

Solutions to 1

A. For Company M, : =22.2
0.03+(1—0.75)0.06

The denominator of this equation is derived from the previous equation as follows: r— M =r—-171+

Fed¥ots (el R = BE=p(l X)E
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For Company P, 1 = 28.6

0.03 +(1+0.75)0.02

B. With less than 100 percent cost pass-through, the justified P/E is inversely
related to the inflation rate.

Solutions to 2

]

=27.8
0.03 +(1—10.90)0.06

A. For Company M,

1 = 20.8
0.034(1—0.70)0.06

For Company I

B. For equal inflation rates, the company with the higher pass-through rate hasa
higher justified P/E.

Example 6-16 illustrates that with less than 100 percent cost pass-through, the justified P/E is
inversely related to the inflation rate (with complete cost pass-through, the justified P/E should not
be attected by inflation). The higher the inflation rate, the greater the impact of incomplete cost
pass-through on P/E. From Example 6-16, one can also infer that the higher the inflation rate, the
more serious the effect on justified P/E of a pass-through rate that is less than 100 percent.

3.1.7. Using P/Es to Obtain Terminal Value in Multistage Dividend

Discount Models

In using a DDM to value a stock, whether applying a multistage model or modeling within
a spreadsheet (forecasting specific cash Hows individually up to some horizon), estimation of
the terminal value of the stock is important. The key condition that must be satished is that
terminal value reflects carnings growth that the company can sustain in the long run. Analysts
frequently use price multiples—in particular, P/Es and P/Bs—to estimate terminal value. We
can call such multiples terminal price multiples. Choices for the terminal multiple, with a
terminal P/E multiple used as the example, include the following.

* Terminal price multiple based on fundamentals. As illustrated earlier, analysts can restate the
Gordon growth model as a multiple by, tor example, dividing both sides of the model by
EPS. For terminal P/E multiples, dividing both sides of the Gordon growth model by EPS
at time #, where » is the point in time at which the final stage begins (i.e., E,), gives a trail-
ing terminal price multiple; dividing both sides by EPS at time n+1 (i.e., £,+1) gives a
leading terminal price multiple. Of course, an analyst can use the Gordon growth model
to estimate terminal value and need not go through the process of deriving a terminal price
multiple and then multiplying by the same value of the fundamental to estimate terminal
value. Because of their familiarity, however, multiples may be useful in communicating an

estimate of terminal value.
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o Terminal price multiple based on comparables. Analysts have used various choices for the
benchmark value, including

e Median industry P/E.
o Average industry P/E.
o Average of own past P/Es.

Having selected a terminal multiple, the expression for terminal value when using a terminal

P/E multiple is
V, = Benchmark value of trailing terminal P/E X E,

or

V., = Benchmark value of forward terminal P/E X E 4,

where

V., = terminal value at time »

The use of a comparables approach has the strength that it is entirely grounded in mar-
ket data. In contrast, the Gordon growth model calls for specific estimates (the required rate
of return, the dividend payout ratio, and the expected mature growth rate), and the model’s
output is very sensitive to changes in those estimates. A possible disadvantage to the compa-
rables approach is that when the benchmark value reflects mispricing (over- or undervalua-
tion), so will the estimate of terminal value. Example 6-17 illustrates the use of P/Es and the
Gordon growth model to estimate terminal value.

EXAMPLE 6-17 Using P/Es and the Gordon Growth Model
to Value the Mature Growth Phase

As an energy analyst, you are valuing the stock of an oil exploration company: You have
projected earnings and dividends three years out (to # = 3), and you have gathered the
tollowing data and estimates:

* Required rate of return = 0.10

* Average dividend payout rate for mature companies in the market = 0.45
* Industry average ROE = 0.13

By = $3.00

* Industry average P/E = 14.3

On the basis of this information, carry out the following;

1. Calculate terminal value based on comparables, using your estimated industry average
P/E as the benchmark.

2. Contrast your answer in problem 1 to an estimate of terminal value using the
Gordon growth model.

Solution to 1: V,, = Benchmark value of P/E X E, = 14.3 X $3.00 = $42.90.
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Solution to 2: Recall that the Gordon growth model expresses intrinsic value, V, as the
present value of dividends divided by the required rate of return, », minus the growth
rate, gz Vi = Dy(l + g)/(r— g). Here we are estimating terminal value, so the relevant
expression is V,, = D, (1 + ¢)/(r — g). You would estimate that the dividend at # = 3
will equal earnings in year 3 of $3.00 times the average payourt ratio of 0.45, or D, =
$3.00 X 0.45 = $1.35. Recall also the sustainable growth rate expression—that

is, ¢ = & X ROE, where & is the retention rate and equivalent to 1 minus the divi-
dend payout ratio. In this example, & = (1 — 0.45) = 0.5, and you can use ROE =
0.13 (the industry average). Theretore, g = & X ROE = 0.55 X 0.13 = 0.0715.
Given the required rate of return of 0.10, you obrain the estimate V,, = (§1.35)(1 +
0.0715)/(0.10 — 0.0715) = $50.76. In this example, theretore, the Gordon growth

mode! estimate of terminal value is 18.3 percent higher than the estimate based on

comparables calculated in problem 1 (i.e., 0.1832 = $50.76/$42.90 — 1).

3.2. Price to Book Value

The ratio of market price per share to book value per share (P/B), like P/E, has a long history
of use in valuation practice (as discussed in Graham and Dodd 1934). According to the 2007
Merrill Lynch Institutional Factor Survey of factors used by institutional investors in stock
selection, from 1989 through 2005, P/B was only slightly less popular than P/E as a factor;
in 2006, P/B was equally popular.

In the P/E multiple, the measure of value (EPS) in the denominator is a flow variable
relating to the income statement. In contrast, the measure of value in the P/B’s denominator
(book value per share) is a stock or level variable coming from the balance sheet. (Book reters
to the fact that the measurement of value comes from accounting records or books, in con-
trast to market value.) Intuitively, therefore, we note that book value per share attempts to
represent, on a per-share basis, the investment that common shareholders have made in the
company. To define book value per share more precisely, we first find shareholders’ equity
(total assets minus total liabilities). Because our purpose is to value common stock, we
subtract trom sharecholders’ equity any value attributable to preferred stock to obtain com-
mon shareholders’ equity, or the book value of equity (often called simply book value).”!
Dividing book value by the number of common stock shares outstanding, we obtain book
value per share, the denominator in P/B.

In the balance of this section, we present the reasons analysts have oftered for using P/B
and possible drawbacks to its use. We then illustrate the calculation of P/B and discuss the
fundamental factors that drive P/B. We end the section by showing the use of P/B based on
the method of comparables.

Analysts have otfered several rationales for the use of P/B; some specifically compare P/B
with P/E:

* Because book value is a cumulative balance sheet amount, book value is generally positive
even when EPS is zero or negative. An analyst can generally use P/B when EPS is zero or
negative, whereas P/E based on a zero or negative EPS is not meaningtul.

Sf we were to value a company as a whole, rather than value only the common stock, we would not
exclude the value of preferred stock from the computation.
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Because book value per share is more stable than EPS, P/B may be more meaningful than
P/E when EPS is abnormally high or low or is highly variable.

As a measure of net asset value per share, book value per share has been viewed as appro-
priate for valuing companies composed chiefly of liquid assets, such as finance, investment,
insurance, and banking institutions (Wild, Bernstein, and Subramanyam 2001, 233). For
such companies, book values of assets may approximate market values. When informartion
on individual corporate assets is available, analysts may adjust reported book values to mar-
ket values where they difter.

Book value has also been used in the valuation of companies that are not expected to
continue as a going concern (Martin 1998, 22).

Ditferences in P/Bs may be related to differences in long-run average returns, according to
empirical research.’*

Possible drawbacks of P/Bs in practice include the following;

Assets in addition to those recognized in financial statements may be critical operat-
ing factors. For example, in many service companies, human capital—the value of skills
and knowledge possessed by the workforce—is more important than physical capital as
an operating factor, but it is not reflected as an asset on the balance sheet. Similarly, the
good reputation that a company develops by consistently providing high-quality goods and
services is not reflected as an asset on the balance sheet.

P/B may be misleading as a valuation indicator when the levels of assets used by the com-
panies under examination differ significantly: Such differences may reflect difterences in
business models.

Accounting effects on book value may compromise how useful book value is as a measure
of the shareholders’ investment in the company. In general, intangible assets that are gen-
erated internally (as opposed to being acquired) are not shown as assets on a company’s
balance sheet. For example, companies account for advertising and marketing as expenses,
so the value of internally generated brands, which are created and maintained by advertis-
ing and marketing activities, do not appear as assets on a companys balance sheet under
IFRS or U.S. GAAPD Similarly, when accounting standards require that research and devel-
opment (R&D) expenditures be treated as expenses, the values of internally developed
patents do not appear as assets. Certain R&D expenditures can be capitalized, although
rules vary among accounting standards. Accounting effects such as these may impair the
comparability of P/B among companies and countries unless appropriate analyst adjust-
ments are made.

In the accounting of many countries, including the United States, book value largely
reflects the historical purchase costs of assets, net of the accumulated accounting depre-
ciation expenses. Inflation and technological change eventually drive a wedge, however,
between the book value and the market value of assets. As a result, book value per share
often poorly reflects the value of shareholders’ investments. Significant differences in the
average age of assets among companies being compared may weaken the comparability of
P/Bs among companies.

Share repurchases or issuances may distort historical comparisons.

32See Bodie, Kane, and Marcus (2008) for a brief summary of the empirical research.
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As an example of the effects of share repurchases, consider Colgate-Palmolive Company
(NYSE: CL). As of 31 December 2007, CLs trailing P/E and P/B were, respectively, 22.5 and
19.0. Ten years earlier (as of 31 December 1997), CLs trailing P/E and P/B were 32.5 and
12.1. In other words, the company’s P/E narrowed by 31 percent (= 22.5/32.5 — 1) while
its P/B widened by 57 percent (= 19.0/12.1 — 1). The majority of the difference in changes
in these two multiples can be attributed to the substantial amount of shares that CL repur-
chased over those 10 years, as reflected in the 18 percent compounded annual growth rate
(CAGR) of its treasury stock. Because of those share repurchases and the dramatic growth in
treasury stock, CLs total shareholders’ equity grew at a rate of only 0.5 percent despite the 13
percent CAGR in retained earnings. In summary, when a company repurchases shares at a
price higher than the current book value per share, it lowers the overall book value per share
tor the company: All else being equal, the effect is to make the stock appear more expensive
on a P/B basis than it would appear if historical levels of P/B were used.

Example 6-18 illustrates another potential limitation to using P/B in valuarion.

EXAMPLE 6-18 Daifferences mn Business Models Reflected
mn Differences in P/ Bs

Dell Computer Corporation competes in the personal computer industry. Exhibit 6-9
gives Dell's P/B and P/Bs of its industry peers as of mid-2008.

EXHIBIT 6-9 P/Bs for Dell and Industry

Entity P/B
Dell 10.14
Peer mean 5.06
Peer median 2.71

Seterce: Thompson One Banker.

With a P/B that is 3.7 times higher than the peer median, Dell appears to be sub-
stantially overvalued (at least if we assume that profitability is comparable). However,
consideration of Dell’s business model shows that this conclusion may be mistaken.
Dell is an assembler rather than a manufacturer, uses a just-in-time inventory system
for parts needed in assembly, and sells built-to-order computers directly to the end
consumer. Just-in-time inventory systems attempt to minimize the amount of time that
parts needed for building computers are held in inventory. How can these practices
explain the much higher P/B of Dell compared with the P/Bs of peer-group stocks?

Because Dell assembles parts manufactured elsewhere, it requires smaller invest-
ments in fxed assets than it would if it were a manufacturer; this business strategy
translates into a smaller book value per share. The just-in-time inventory system
reduces Dell’s required investment in working capital. Because Dell does not need to
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respond to the inventory needs of large resellers, its need to invest in working capital is
reduced.

The overall effect of this business model is that Dell generates its sales on a com-
paratively small base of assets. So Dell’s higher P/B is explained by its business model.
Because Dell’s P/B is not directly comparable with those of its peer group, using an
average or median P/B as the benchmark for estimating the value of Dell would be

misleading,

3.2.1. Determining Book Value

In this section, we illustrate how to calculate book value and how to adjust book value to
improve the comparability of P/Bs among companies. To compute book value per share,
we need to refer to the business’s balance sheet, which has a shareholders’ (or stockholders’)
equity section. The computation of book value is as follows:

® (Shareholders’ equity) — (Total value of equity claims that are senior to common stock) =
Common shareholders’ equity

* (Common sharcholders’ equity)/(Number of common stock shares outstanding) = Book
value per share

Possible claims senior to the claims of commeon stock, which would be subtracted from share-
holders’ equity; include the value of preferred stock and the dividends in arrears on preferred
stock.” Example 6-19 illustrates the calculation.

EXAMPLE 6-19 Computing Book Value per Share

The Allstate Corporation (NYSE: ALL), a U.S.-based insurance company; reported
thevbalance sheet given in Exhibit 6-10 for its fiscal year ending 31 December 2007.

EXHIBIT 6-10  Allstate Corporation and Subsidiaries Consolidated Statements of

Financial Position ($ in millions, except par value data)

Assets

Investments

Fixed-income securities, at fair value (amortized cost $93,495) $94.451
Equity securities, at fair value (cost $4,267) D.2T
Mortgage loans 10,830
Limited partnership interests 2,501

HSome preferred stock issues have the right to premiums (liquidation premiums) if they are liquidated.
If present, these premiums should also be deducted.
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Short-term 3,058
Other 2,883
Total investments 118,980
Cash 422
Premium installment receivables, net 4,879
Deferred policy acquisition costs 5,768
Reinsurance recoverables, net 817
Accrued investment income 1,050
Deferred income taxes 467
Property and equipment, net 1,062
Goodwill 825
Other assets 2,209
Separate accounts 14,929
Total assets £156,408
Liabilities
Reserve for property-liability insurance claims and claims expense £18,865
Reserve for life-contingent contract benefits 13,212
Contract holder funds 61,975
Unearned premiums 10,409
Claim payments outstanding 748
Other liabilities and accrued expenses 8,779
Short-term debt 0
Long-term debt 5,640
Separate accounts 14,929

Total liabilities 134,557
Commitments and contingent liabilities (Notes 6, 7, and 13)
Shareholders’ equity
Preferred stock, §1 par value, 25 million shares authorized, none issued 0
Common stock, 5.01 par value, 2.0 billion shares authorized and 900 million

issued, 5363 million shares outstanding 9
Additional capital paid in 3,052
Retained income 32,796
Deferred ESOP expense (55)
Treasury stock, at cost (337 million) (14,574)
Total accumulated other comprehensive income 623
Total shareholders’ equity 21,851
Total liabilities and shareholders’ equity $156,408
Notz ESOP = employee stock option plan.
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The entries in the balance sheet should be familiar. Treasury stock results from
share repurchases (or buybacks) and is a reduction in total shareholders’ equity:

1. Using the data in Exhibit 6-10, calculate book value per share as of 31 December
2007.

2. Given a closing price per share for ALL of $47.00 as of 13 February 2008 and your
answer to problem 1, calculate ALLs P/B as of 13 February 2008.

Solution to 1. The divisor is the number of shares outstanding, As shown in the line
labeled “*Common stock . . ." in Exhibit 6-10, the number of shares outstanding (563
million) is equal to the number of shares issued (900 million) minus the number of

shares held in treasury stock (337 million), which appears in the line labeled “Treasury

stock . . .7 Theretore, (Common shareholders’ equity)/(Number of common stock

shares outstanding) = $21,851/563 = $38.81.
Solution to 2: P/B = $47.00/338.81 = 1.21.

Example 6-19 illustrated the calculation of book value per share without any adjust-
ments. Adjusting P/B has two purposes: (1) to make the book value per share more accurately
reflect the value of shareholders’ investment and (2) to make P/B more useful for making
comparisons among different stocks. Some adjustments are as follows:

* Some services and analysts report a tangible book value per share. Computing tangible
book value per share involves subtracting reported intangible assets on the balance sheet
from common shareholders’ equity. The analyst should be familiar with the calculation.
From the viewpoint of financial theory, however, the general exclusion of all intangibles
may not be warranted. In the case of individual intangible assets, such as patents, which
can be separated from the entity and sold, exclusion may not be justified. Exclusion may
be appropriate, however, tor goodwill from acquisitions, particularly for comparative pur-
poses. Goodwill represents the excess of the purchase price of an acquisition beyond the
fair value of acquired tangible assets and specifically identifiable intangible assets. Many
analysts believe that goodwill does not represent an asset because it is not separable and
may reflect overpayment for an acquisition.

* Certain adjustments may be appropriate for enhancing comparability. For example, one
company may use FIFO whereas a peer company uses LIFO, which in an inflationary
environment will generally understate inventory values. To accurately assess the relative
valuation of the two companies, the analyst should restate the book value of the company
using LIFO to what it would be based on FIFO.

* For book value per share to most accurately reflect current values, the balance sheet should
be adjusted for significant off-balance-sheet assets and liabilities. An example of an off-
balance-sheet liability is a guarantee to pay a debt of another company in the event of that
companys default. U.S. accounting standards require companies to disclose off-balance-
sheet liabilities.

Example 6-20 illustrates adjustments an analyst might make to a financial firm’s P/B to
obtain an accurate firm value.
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EXAMPLE 6-20 Adjusting Book Value

Edward Stavros is a junior analyst at a major U.S. pension fund. Stavros is resecarching
Discover Financial Services (NYSE: DES) for his fund’s Credit Services portfolio and
is preparing background information prior to an upcoming meeting with the com-
pany. Stavros is particularly interested in Discovers P/B and in assessing the impact
of recently introduced fair-value accounting disclosures. He obrains the condensed
balance sheet and selected footnote excerpts for Discover for the first quarter of 2008

from SEC filings; these data are shown in Exhibit 6-11.

EXHIBIT 6-11 Discover Financial Services Condensed Consolidated Balance Sheet (in

thousands except pe1‘+5h Are AMOUnNts)

29 February 2008

(unaudited) 30 November 2007

Assets
Cash and cash equivalents £8,286,290 $8,085,457
Investment securities:
Available-for-sale (amortized cost of

$809,497 and $425,681 at 29 February

2008 and 30 November 2007, respectively) 792,979 420,837
Held-to-maturity (market value $91,881

and $100,769 at 29 February 2008 and

30 November 2007, respecrively} 99.527 104,602
MNet loan receivables 20,182,303 20,071,192
Accrued interest receivable 122,765 123,292
Amounts due from asset securitization 2,935,494 3,041,215
Premises and equipment, net 567,475 575,229
Goodwill 255,421 255,421
Intangible assets, net 57,900 59,769
Other assets 922,578 712,678
Assets of discontinued operations 3,105,327 3,926,403
Total assets $37.,328,059 $37,376,105
Liabilities and Stockholders’ Equity
Liabilities [detail omitted]
Total liabilities 31,673,718 31,776,683
Stockholders’ equity:
Preferred stock, par value $0.01 per share;

200,000,000 shares authorized: none

issued or outstanding 0 0
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Common stock, par value $0.01 per
share: 2,000,000,000 shares authorized;
479,269,154 and 477,762,018 shares
issued at 29 February 2008 and

30 November 2007, respectively 4,793 AT
Additional paid-in capital 2,885,610 2,846,127
Retained earnings 2,761,159 2,717,905

Accumulated other

comprehensive income h:191 32,032

Treasury stock, at cost; 142,245 and
73,795 shares at 29 February 2008

and 30 November 2007, respectively —2.412 ~1,419
Total stockholders’ equity 5,654,341 5,599,422
Total liabilities and

stockholders’ equity $37,328,059 $37,376,105

Excerpt from Footnotes to the Discover Financial Services
Financial Statements
Assets and Liabilities Measured at Fair Value on a Recurring Basis at

29 February 2008 (dollars in thousands)

Quoted Prices in Significant

Active Markets Other
for Identical Observable Significant Balance at
Assets Inputs Unobservable 29 February
(Level 1) (Level 2) Inputs (Level 3) 2008

Assets
Investment

Securites—

available for sale £536 $792,443 £0 $792.979
Amounts due from

asset securitization® %0 £0 $1,952,901 $1,952,901
Derivative inancial

instruments &0 $11,695 $0 £11,695
Liabilities
Derivative inancial

iNStruments &0 $1,655 £0 £1,655

*Amounts due from asset securitization. Carrying values of the portion of amounts due from asset securitiza-
tion that are short-term in nature approximate their fair values. Fair values of the remaining assets recorded
in amounts duc from asset sccuritization reflect the present value of estimated future cash Hows utilizing
manag:mcnt’a best estimare ﬂFk:}r assumptions with r:g:lrcl to credit card receivable pcrﬁ::rmanc: and inter-

est rate environment projections.
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Stavros computes book value per share initially by dividing total shareholders’
equity ($5,654,341,000) by the number of shares outstanding at 29 February 2008
(479,126,909). The resulting book value per share is §11.80.

Stavros then computes tangible book value per share as §11.15 (calculated as
$5,654,341,000 minus $255,421,000 of goodwill and $57,900,000 of other intan-
gibles = $5,341,020,000 net tangible assets, which is then divided by 479,126,909
shares). Based on a price of $§17.40 shortly atfter the end of the first quarter, Discover
hasa P/B of $17.40/%11.15 = 1.6.

Stavros then turns to the footnotes to examine the fair-value data. In parucular,
he is interested in the amount of assets that are measured by using Level 3 inputs. The
level of inpurt refers to how observable the inputs used by management to assess fair
value are, and Level 3 would contain the least observable (and thus the most sensi-
tive [0 management’s jm:lgrru:-,rlt:l.iM An asset valued using Level 1 inputs is based on a
market quote for an identical asset in a liquid market, and an asset valued on Level 2
inputs uses significant other observable inputs. In some cases, if an analyst has con-
cern about the estimated inputs or the valuation methodology, it may be appropriate
for the analyst to apply a discount to Level 3 assets and liabilities and to adjust ratios
accordingly.

For Discover, Stavros notes that the total amount of assets measured using Level 3
mputs is $1,952,901,000. This amount is 71 percent of the company’s assets measured
at fair value and 5 percent of the company’s total assets. Its materiality suggests that the
amount merits additional attention. From the financial statement footnotes, Stavros
sees that the value of the Level 3 assets is based on management’s projections of credit
card receivable performance and the interest rate environment. Stavros concludes that
it will be very important for him to understand how management makes those projec-
tions, and he will thus give particular attention to the discussion of the topic at the
upcoming meeting with the firm. At present, he has no reason to disagree with the fair

values and will thus proceed with the tangible book value per share as calculated.

An analyst should also be aware of differences in accounting standards related to how
assets and liabilities are valued in financial statements. Accounting standards currently require
companies to report some assets and liabilities at fair value™ and others at historical cost
(with some adjustments).

Financial assets, such as investments in marketable securities, are usually reported art fair
market value. Investments classified as beld to maturity and reported on a historical cost basis
are an exception. Some financial liabilities also are reported art fair value.

Nonfinancial assets, such as land and equipment, are generally reported at their historical
acquisition costs, and in the case of equipment, the assets are depreciated over their useful lives.

MU.S. GAAP Statement of Financial Accounting Standards No. 157 defines valuation input levels and
the required disclosures.

Fair value is defined in international accounting standards as “the amount for which an asset could be
exchanged, or a liability settled, berween knowledgeable, willing parties in an arm’s length transaction”
and is defined in U.S. GAAP as “the price that would be received to sell an asset or paid to transfer a
liability in an orderly transaction between market participants at the measurement date” Ifuwww.':asb.-:urg

and www.fasb.org as of July 2008).
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The value of these assets may have increased over time, however, or the value may have decreased
more than is reflected in the accumulated depreciation. When the reported amount of an asset—
that is, its carrying value—exceeds its recoverable amount, both international accounting (IFRS)
and U.S. accounting standards (GAAP) require companies to reduce the reported amount of the
asset and show the reduction as an impairment loss.”® U.S. GAAD, however, prohibit revaluing
assets upward, whereas IFRS allow companies to report either a revalued amount or an amount
based on historical cost. When assets are reported at fair value, P/Bs become more comparable
among companies; for this reason, P/Bs are considered to be more comparable for companies
with significant amounts of financial assets.

3.2.2. Valuation Based on Forecasted Fundamentals
We can use forecasts of a companys fundamentals to estimate a stock’s justified P/B. For
example, assuming the Gordon growth model and using the expression ¢ = & X ROE for the

sustainable growth rate, the expression for the justified P/B based on the most recent book
value (B,) is”’

£ ROE~ 4
B r— g (6-4)

u

For example, if a businesss ROE is 12 percent, its required rate of return is 10 percent,
and its expected growth rate is 7 percent, then its justibed P/B based on fundamentals is
(0.12 -0.07)/(0.10 - 0.07) = 1.67.

Equation 6-4 states that the justihied P/B is an increasing function of ROE, all else equal.
Because the numerator and denominator are differences of, respectively, ROE and r from the
same quantity, g, what determines the justihed P/B in Equation 6-4 is ROE in relation to
the required rate of return . The larger ROE is in relation to #, the higher is the justihed P/B
based on fundamentals.”®

A practical insight from Equation 6-4 is that we cannot conclude whether a particular
value of the P/B reflects undervaluation withour taking into account the business’s profitabil-
ity. Equation 0-4 also suggests that if we are evaluating two stocks with the same P/B, the one
with the higher ROE is relatively undervalued, all else equal. These relationships have been

confirmed through cross-sectional regression Emsll}r\s;ﬁs.?";I

%The two sets of standards differ in the measurement of impairment losses.

FAcccrrding to the Gordon growth model, V; = E; X (1 — &)/(r — g). Defining ROE as E|/B; so
E, = By X ROE and substituting for E, into the prior expression, we have V; = By X ROE X
(1 —&)/(r—g), giving Vy/By = ROE X (1 — &) /(r— g). The sustainable growth rate expressionis g = & X
ROE. Substituting # = ¢/ROE into the expression just given for Vj, /By, we have V,/B; = (ROE —g}/(r—g).

Because justified price is intrinsic value, Vj, we obtain Equation G4,

*¥This relationship can be seen clearly if we set g equal to O (the no-growth case): Py/B; = ROE/r.
*Harris and Marston (1994) performed a regression of book value to market value (MV), which is the
inverse of P/B, against variables for growth (mean analyst forecasts) and risk (beta) for a large sample
of companies over the period July 1982 through December 1989. The estimated regression was B/P =
1.172 — 4.15 X Growth + 0.093 X Risk (with R = 22.9%). The coefficient of —4.15 indicates that
expected growth was negatively related B/P and, as a consequence, positively related to P/B. Risk
was positively related to B/P and thus negatively related to P/B. Both variables were statistically signifi-
cant, with growth having the greatest impact. Fairfield (1994) also found that P/Bs are related to future
expectations of ROE in the predicted fashion.
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Further insight into P/B comes from the residual income model, which was discussed
in detail in Chapter 5. The expression for the justihed P/B based on the residual income

valuation is*”

Present value of expected future residual earnings

B

]

P
20 ] o 6-
) (6-3)

Equation 6-5, which makes no special assumptions about growth, states the following:

* If the present value of expected future residual earnings is zero—for example, if the busi-
ness just earns its required return on investment in every period—the justified P/B is 1.

® If the present value of expected future residual earnings is positive (negative), the justified
P/B is greater than (less than) 1.

3.2.3. Valuation Based on Comparables

To use the method of comparables for valuing stocks using a P/B, we follow the steps given
in Section 3.1.5. In contrast to EPS, however, analysts’ forecasts of book value are not aggre-
gated and widely disseminated by financial data vendors; in practice, most analysts use trail-
ing book value in calculating P/Bs.*! Evaluation of relative P/Bs should consider differences
in ROE, risk, and expected earnings growth. The use of P/Bs in the method of comparables
is illustrated in Example 6-21.

EXAMPLE 6-21 P/B Comparables Approach

You are working on a project to value an independent securities brokerage firm.
Although you are aware that significant changes occurred in the industry in 2008, as
part of the analysis, you decide to review 2007 data on three firms that, at that time,
were independent securities brokerage firms: Goldman Sachs (NYSE: GS), Merrill

Lynch (formerly NYSE: MER), and Morgan Stanley (NYSE: MS). Exhibit 6-12
42

presents information on these firms.

4”H:3ting that (ROE — r) X B; would define a level residual income stream, we can show that Equation
6-4 is consistent with Equation 6-5 (a general expression) as follows. In Py/B, = (ROE — g)/(r — g),
we can successively rewrite the numerator (ROE — g) +r —r=(r — ¢ + (ROE — #), so P)/B, = [(r — g) +
(ROE — #))/(r — g = 1 + (ROE — n/(r — g), which can be written Py/B; = 1 + [[ROE — »n/(r — g)]
X BylBy =1+ [(ROE — #) 3By/(r — g}]/By; the second term in the final expression is the present

value of residual income divided by B, as in Equation 6-3.
“Because equity in successive balance sheets is linked by net income from the income statement, how-
ever, the analyst could, given dividend forecasts, translate EPS forecasts into corresponding book value

forecasts while taking account of any anticipated ownership transactions.
4Forecasted ROE refers to forecasts for 2004 to 2006.
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EXHIBIT 6-12 /B Comparables

Price to Book Value

Five-Year Forecasted

Firm 2003 2004 2005 2006 2007 Average Current ROE Beta
GS 1.8 1.9 1.9 Z:1 1.8 1.9 1.4 14.09% 1.54
MS 2.0 2.1 2.0 F ol 2.4 2.1 1.5 16.5 1.67
MER 1.6 1.7 | s 1.9 25 1.9 1.5 13.5 1.91
Investment/

brokerage

industry

(mean value) 2.0 13.8

Sewrces: Vialue Line Investment Survey (25 Apnl 2008); Yahoo! Finance for industry average;

www. Reuters.com I'_Ell' I:lttﬂ.

Based only on the information in Exhibit 6-12, discuss the valuation of MER relative

to the industry and peer companies.

Solution: MER was selling at a P/B that was 75 percent of the industry mean P/B. At
the same time, its expected ROE was roughly equivalent to the industry’s. Solely on the
basis of the data given, MER appears to be slightly undervalued relative to the industry
benchmark. Based on the data given, however, it appears to be overvalued with respect

to MS and GS. Specifically:

* Compared with MS, MER has the same P/B burt a lower expected ROE and higher
risk, as judged by beta.

* Compared with GS, MER has a higher P/B but a lower expected ROE and higher
risk, as judged by beta.

3.3. Price to Sales

Certain types of privately held companies, including investment management companies
and many types of companies in partnership form, have long been valued by a multiple of
annual revenues. In recent decades, the ratio of price to sales has become well known as a
valuation indicator for the equity of publicly traded companies as well. Based on U.S. data,
O’Shaughnessy (2005) characterized P/S as the best ratio for selecting undervalued stocks.
According to the Merrill Lynch Institutional Factor Survey, from 1989 through 20006, almost
20 percent of respondents, on average, consistently used P/S in their investment process.

Analysts have offered the following rationales for using P/S:

* Sales are generally less subject to distortion or manipulation than are other fundamentals,
such as EPS or book value. For example, through discretionary accounting decisions about
expenses, company managers can distort EPS as a reflection of economic performance.
In contrast, the total sales figure, as the top line in the income statement, is prior to any
eXpenses.

* Sales are positive even when EPS is negative. Theretore, analysts can use P/S when EPS is
negative, whereas the P/E based on a zero or negative EPS is not meaningtul.
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* Because sales are generally more stable than EPS, which reflects operating and financial
leverage, P/S is generally more stable than P/E. P/S may be more meaningful than P/E
when EPS is abnormally high or low.

® P/S has been viewed as appropriate for valuing the stocks of mature, cyclical, and zero-
income companies (Martin 1998).

* Differences in P/S multiples may be related to differences in long-run average returns,
according to empirical research (Nathan et al. 2001; O’Shaughnessy 2005; Senchack and
Martin 1987).

Possible drawbacks of using P/S in practice include the following:

A business may show high growth in sales even when it is not operating profitably as judged

by earnings and cash flow from operations. To have value as a going concern, a business

must ultimately generate earnings and cash.

® Share price reflects the effect of debt financing on profitability and risk. In the P/S multiple,
however, price is compared with sales, which is a prefinancing income measure—a logical
mismatch. For this reason, some experts use a ratio of enterprise value to sales because
enterprise value incorporates the value of debt.

* P/S does not reflect differences in cost structures among difterent companies.

e Although P/S is relatively robust with respect to manipulation, revenue recognition prac-

tices have the potential to distort P/S.

Despite the contrasts between P/S and P/E, the ratios have a relationship with which
analysts should be familiar. The fact that (Sales) X (Net profit margin) = Net income means
that (P/E) X (Net profit margin) = P/S. For two stocks with the same positive P/E, the
stock with the higher P/S has a higher (actual or forecasted) net profit margin, calculated as
the ratio of P/S to P/E.

3.3.1. Determining Sales

P/S is calculated as price per share divided by annual net sales per share (net sales is total sales
minus returns and customer discounts). Analysts usually use annual sales from the company’s
most recent fiscal year in the calculation, as illustrated in Example 6-22. Because valuation
is forward looking in principle, the analyst may also develop and use P/S multiples based on
forecasts of next year’s sales.

EXAMPLE 6-22 Calculating P/S

Stora Enso Oyj (Helsinki Stock Exchange: STEAV) is an integrated paper, packaging,
and forest products company headquartered in Finland. In 2007, Stora Enso reported
net sales of €13,373.6 million and had 788,619,987 shares outstanding. Calculate the
P/S for Stora Enso based on a closing price of €8.87 on 12 February 2008.

Solution: Sales per share = €13,373.6 million/788,619,987 shares = €16.96. S0, P/S =
£€R.87/€16.96 = 0.523.
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Although the determination of sales is more straightforward than the determination of
carnings, the analyst should evaluate a company’s revenue recognition practices—in particular
those tending to speed up the recognition of revenues—betore relying on the P/S§ multiple.
An analyst using a P/S approach who does not also assess the quality of accounting for sales
may place too high a value on the company’s shares. Example 6-23 illustrates the problem.

EXAMPLE 6-23 Revenue Recogmnition Practices (1)

Analysts label stock markets bubbles when market prices appear to lose contact with
intrinsic values. To many analysts, the run-up in the prices of Internet stocks in the
U.S. market in the 1998-2000 period represented a bubble. During that period, many
analysts adopted P/S as a metric for valuing the many Internet stocks that had neg-
ative earnings and cash How. Perhaps at least partly as a result of this practice, some
Internet companies engaged in questionable revenue recognition practices to justify
their high valuations. To increase sales, some companies engaged in bartering web site
advertising with other Internet companies. For example, InternetRevenue.com might
barter $1,000,000 worth of banner advertising with RevenuelsUs.com. Each could then
show $1,000,000 of revenue and $1,000,000 of expenses. Although neither had any net
income or cash flow, each company’s revenue growth and market valuation was enhanced
(at least temporarily). In addition the value placed on the advertising was frequently
questionable.

As a result of these and other questionable activities, the U.S. Securities and
Exchange Commission (SEC) issued a stern warning to companies and formalized rev-
enue recognition practices for barter in Staff Accounting Bulletin No. 101. Similarly,
international accounting standard setters issued Standing Interpretations Committee
Interpretation 31 to define revenue recognition principles for barter transactions
involving advertising services. The analyst should review footnote disclosures to assess

whether a company may be recognizing revenue prematurely or otherwise aggressively:

Example 6-24 illustrates another classic instance in which an analyst should look behind
the accounting numbers.

EXAMPLE 6-24 Revenue Recognition Practices (2)

Sales on a bill-and-hold basis involve selling products but not delivering those products
until a later date.*® Sales on this basis have the effect of accelerating sales into an earlier

reporting period. The following is a typical case. In its Form 10-K filed 6 March 1998,

“Ear companies whose reports must conform to U.5. SEC accounting regulations, revenue from bill-
and-hold sales cannot be reported unless the risk of loss on the products transfers to the buyer and

additional criteria are met. (SEC Staff Accounting Bulletin No. 101 specifies the criteria.)
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for the fiscal year ended 28 December 1997, Sunbeam Corporation provided the
following footnote:

1. OPERATIONS AND SIGNIFICANT ACCOUNTING POLICIES
REVENUE RECOGNITION

The Company recognizes revenues from product sales principally at the time
of shipment to customers. In limited circumstances, at the customers request the
Company may sell seasonal product on a bill and hold basis provided that the goods
are completed, packaged and ready for shipment, such goods are segregated and the
risks of ownership and legal title have passed to the customer. The amount of such
oill and hold sales at 29 December 1997 was approximately 3 percent of consoli-
dated revenues. Net sales are comprised of gross sales less provisions for expected cus-
tomer veturns, discounts, promotional allowances and cooperative advertising.

After internal and SEC investigations, the company restated its financial results

and revenue recognition policy:

REVENUE RECOGNITION

The Company recognizes sales and related cost of goods sold from product sales when

title passes to the customers which is genevally at the time of shipment. Net sales

is comprised of gross sales less provisions for estimated customer returns, discounts,

promotional allowances, cooperative advertising allowances and costs incurred by
the Company to ship product to customers. Reserves for estimated returns are estab-

lished by the Company concurvently with the recognition of revenue. Reserves ave
established based on a variety of factors, including historical return vates, estimates
of customer inventory levels, the market for the product and projected economic
conditions. The Company monitors these vesevves and makes adjustment to them

when management believes that actual veturns or costs to be incurred differ from

amounts recovded, In some situations, the Company has shipped product with the
right of return where the Company is unable to reasonably estimate the level of
returns andlor the sale is contingent upon the resale of the product. In these situa-

tions, the Company does not recognize revenue upon product shipment, but rather
when it is reasonably expected the product will not be veturned

The company had originally reported revenue of $1,168,182,000 for the fiscal
year ended 31 December 1997. After restatement, the company reported revenue of
$1,073,000,000 for the same period—a more than 8 percent reduction in revenue. The
analyst reading the footnote in the original report would have noted the bill-and-hold
practices and reduced revenue by 3 percent. This company engaged in other accounting
practices tending to inflate revenue that did not come to light until the investigation.

Examples 6-23 and 6-24 dealt with situations that occurred some years ago. It should

not be assumed, however, that all aggressive revenue recognition practices have now been
eliminated. Example 6-25 briefly summarizes a more recent example.

Sometimes, as in the Sunbeam example, even when a company discloses its revenue recog-
nition practices, the analyst cannot determine precisely by how much sales may be overstated.
If a company is engaging in questionable revenue recognition practices and the amount being
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EXAMPLE 6-25 Revenue Recognition Practices (3)

In February 2008, Diebold Inc., a manufacturer of security systems, automated teller
machines, and voting machines announced that it had determined that “its previous,
long-standing method of accounting for bill and hold transactions was in error, repre-
senting a misapplication of generally accepted accounting principles, and that it would

discontinue its use of bill and hold as a method of revenue recognition in its North
America and International businesses” (from Diebold’s Form 8-K filed with the SEC
on 8 February 2008). The company announced it would restate its financial statements

back to fiscal year 2003.

Pinto, Jerald E., Henry, Elaine, and Robinso
Copyright © 2010. Wiley. All rights reserved.

manipulated is unknown, the analyst might do well to suggest avoiding investment in that
company's securities. At the very least, the analyst should be skeptical and assign the company
a higher risk premium than otherwise, which would result in a lower justified P/S.

3.3.2. Valuation Based on Forecasted Fundamentals

Like other multiples, P/S can be linked to DCF models. In terms of the Gordon growth

model, we can state P/S as*

i _ (E, /S, )1—8)1+g) (6-6)
S Fi

L

where E;/S; is the businesss profit margin. Although the profit margin is stated in terms
of trailing sales and earnings, the analyst may use a long-term forecasted profit margin in
Equation 0-6. Equation 0-6 states that the justified P/S is an increasing function of the profit
margin and earnings growth rate, and the intuition behind Equation 6-6 generalizes to more
complex DCF models.

Profit margin is a determinant of the justified P/S not only directly but also through its
etfect on g We can illustrate this concept by restating the equation for the sustainable growth

rate [¢ = (Retention rate, #) X ROE], as follows:
4

g=6XPM, X Sales 5 Total assets
Total assets  Sharcholders’ equity

where PM; is proht margin and the last three terms come from the DuPont analysis of ROE.
An increase (decrease) in the profit margin produces a higher (lower) sustainable growth rate
as long as sales do not decrease (increase) prnpnrti:}natel}cﬁ Example 6-26 illustrates the use

of justified P/S and how to apply it in valuation.

“The Gordon growth model is Py = Dy (1 + g)/(r — g). Substituting Dy = E; (1 — &) into the
previous equation produces Py = Ej(1 — £)(1 + ¢)/(r — g). Dividing both sides by S gives Py/S; =
(Eo/So)(1 —&)1 + g)/(r — g).

SThat is, an increase (decrease) in the profit margin could be offset by a decrease (increase) in total

asset turnover (sales/assets).
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EXAMPLE 6-26 Justified P/S Based on

Forecasted Fundamentals

As a health care analyst, you are valuing the stocks of three medical equipment manu-
facturers, including the Swedish company Getinge AB (Stockholm: GETT) in July 2008.
Based on an average of estimates obtained from a capital asset pricing model (CAPM)
and a bond yield plus risk premium, you estimate that GETTs required rate of return
ts 11 percent. Your other forecasts are as follows:

* Long-term pmﬁt margin = 8.2 percent
¢ Dividend payout ratio = 30 percent
* Earnings gmwth rate = 10 percent

Although GETTs profit margin in the most recent year was 7.7 percent, the
c::rmpan}r}s average pmﬁt margin over the previous five years was 8.8 percent. An
earnings growth rate of 10 percent is close to the median analyst forecast, according

to Thomson First Call. To obtain a first estimate of GETT’s justified P/S based on
forecasted fundamentals, you use Equation 6-6.

1. Based on these data, calculate GETT’s justified P/S.
2. Given a forecast of GETT’s sales per share (in Swedish krona) for 2008 of SEK64.40,

estimate the intrinsic value of GETT stock.

3. Given a market price for GETI of SEK138 on 9 July 2008 and your answer to

problem 2, state whether GETT stock appears to be fairly valued, overvalued, or

undervalued.
Solution to 1. From Equation 0-6, GETT’ justified P/S is calculated as follows:

B _(EIS)1—6)(1+g) _ 0.082X0.30X1.10 _

1 -

&) r— g 0.11 —0.10

i

&7

Solution to 2: An estimate of the intrinsic value of GETI stock is 2.7 X SEKG4.40 =
SEK173.88.

Solution to 3: GETI stock appears to be undervalued because its current markert value

of SEK138 is less than its estimated intrinsic value of SEK173.88.

3.3.3. Valuation Based on Comparables

Using P/S in the method of comparables to value stocks follows the steps given in Section 3.1.5.
As mentioned earlier, P/S ratios are usually reported on the basis of trailing sales. Analysts
may also base relative valuations on P/S multiples calculated on forecasted sales. In doing so,
analysts may make their own sales forecasts or may use forecasts supplied by data vendors.*®

In valuing stocks using the method of comparables, analysts should also gather informartion

%Althnugh sales forecasts have historically been less readily available than earnings forecasts, several
leading vendors of U.S. markert dara currently prcw':cle forecasts of sales as well as such quantities as cash

flow per share and dividends per share.
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approach.

on profit margins, expected earnings growth, and risk. As always, the quality of accounting
also merits investigation. Example 6-27 illustrates the use of P/S in the comparables

EXAMPLE 6-27 P/S Comparables Approach

Continuing with the project to value Getinge AB, you have compiled the information
on GETI and peer companies Smith & Nephew PLC (London: SN) and CR Bard Inc.

(NYSE: BCR) given in Exhibit 6-13.

EXHIBIT 6-13 P/S Comparables (as of 9 July 2008)

Measure GETI SN BCR
Price to sales {current close) 1.9 2.9 4.0
Prior-year profit margin 7.7% 9.4% 18.5%
Forecasted profit margin 8.2%0 13.1% 18.79%
Median analyst long-term growth forecast 10.0% 9.0% 14.09%
Beta 0.83 0.81 0.74

Source: Thomas First Call.

Use the data in Exhibit 6-13 to address the following:

1. Based on the P/S (calculated from the current close) but referring to no other infor-

mation, assess GETTs relative valuation.

2. State whether GETT is more closely comparable to SN or to BCR. Justity your

AN SWCEL,

Solution to 1: Because the P/S for GETI, 1.9, is the lowest of the three P/S multples, it

no other information is referenced, GETT appears to be relatively undervalued.

Solution to 2: On the basis of the information given, GETT appears to be more closely

matched to SN than BCR. The profit margin, the growth rate, and risk are key fun-

damentals in the P/S approach, and GETT’s profit margin and expected growth rate

are closer to those of SN. Furthermore, the risk of GETT stock as measured by beta is
closer to SN than to BCR.

3.4. Price to Cash Flow
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Price to cash How is a widely reported valuation indicator. According to the Merrill Lynch
Institutional Factor Survey, price to cash flow, on average, was more widely used in investment

practice than P/E, P/B, P/S, or dividend yield in the 1989-2005 period among the institutional
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investors surveyed; in 2000, the use of price to cash low was approximately the same as P/E
and P/B but was still higher than P/S or dividend yield.

In this section, we present price to cash flow based on alternative major cash How
mncepts.w Because of the wide variety of cash flow concepts in use, the analyst should be
especially careful to understand (and communicate) the exact definition of cash flow that is the
basis for the analysis.

Analysts have offered the following rationales for the use of price to cash flow:

* (Cash flow is less subject to manipulation by management than earnings.

* Because cash Hlow is generally more stable than earnings, price to cash flow is generally
more stable than P/E.

* Using price to cash flow rather than P/E addresses the issue of differences in accounting
conservatism between companies (differences in the quality of earnings).

* Differences in price to cash flow may be related to differences in long-run average returns,
according to empirical research.*®

Possible drawbacks to the use of price to cash flow include the following:

® When cash flow from operations is defined as EPS plus noncash charges, items affecting
actual cash flow from operations, such as noncash revenue and net changes in working
capital, are ignored. So, for example, aggressive recognition of revenue (front-end loading)
would not be accurately captured in the earnings-plus-noncash-charges definition because
the measure would not reflect the divergence between revenues as reported and actual cash
collections related to that revenue.

® Theory views free cash flow to equity (FCEE) rather than cash flow as the appropriate
variable for price-based valuation multiples. We can use P/FCFE but FCFE does have the
possible drawback of being more volatile than cash flow for many businesses. FCFE is also
more frequently negative than cash flow.

* As analysts’ use of cash flow has increased over time, some companies have increased
their use of accounting methods that enhance cash flow measures. Operating cash flow,
for example, can be enhanced by securitizing accounts receivable to speed up a company’s
operating cash inflow or by outsourcing the payment of accounts payable to slow down the
companys operating cash outflow (while the outsource company continues to make timely
payments and provides financing to cover any timing differences). Mulford and Comiskey
(2005) describe a number of opportunistic accounting choices that companies can make to
increase their reported operating cash How.

One approximation of cash flow in practical use is EPS plus depreciation, amortization,
and depletion. Even this simple approximation can be used to highlight issues of interest to
the analyst in valuation, as Example 6-28 shows.

“7The phrase Pn'r:e to m’sﬂrﬁaw is used to refer to the ratio of share price to any one of these definitions
of cash flow. The notation P/CF is reserved for the ratio of price to the earn':ngs—plus—ﬂc:ncash—charges
definition of cash flow, explained subsequently.

BEqr example, see O Shaughnessy (2005).
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EXAMPLE 6-28 Accounting Methods and Cash Flow

Consider two hypothetical companies, Company A and Company B, that have constant
cash revenues and cash expenses (as well as a constant number of shares outstanding) in
2007, 2008, and 2009. In addition, both companies incur total depreciation of $15.00
per share during the three-year period and both use the same depreciation method for
tax purposes. The two companies use different depreciation methods, however, for
hinancial reporting. Company A spreads the depreciation expense evenly over the
three years (straight-line depreciation, SLD). Because its revenues, expenses, and
depreciation are constant over the period, Company A’s EPS is also constant. In this
example Company A’s EPS is assumed to be $10 each year, as shown in Column 1 in
Exhibit 6-14.

Company B is identical to Company A except that it uses accelerated deprecia-
tion. Company B’s depreciation is 150 percent of SLD in 2007 and declines to
50 percent of SLD in 2009, as shown in Column 5.

EXHIBIT 6-14 Earnings Growth Rates and Cash Flow (all amounts per share)

Company A Company B
Earnings  Depreciation  Cash Flow Earnings  Depredation  Cash Flow
Year (1) (2) (3) (4) (5) (6)
2007 $10.00 $5.00 $15.00 $7.50 $7.50 $15.00
2008 $10.00 $5.00 $15.00 $10.00 $5.00 $15.00
2009 $10.00 $5.00 $15.00 $12.50 $2.50 $£15.00
Total $15.00 $15.00

Because of the difterent depreciation methods used by Company A and Company
B for financial reporting purposes, Company As EPS is flat at §10.00 (Column 1)
whereas Company Bs EPS (Column 4) shows 29 percent compound growth:
($12.50/$7.50)"2 —1.00 = 0.29. Thus, Company B appears to have positive earnings
momentum. Analysts comparing Companies A and B might be misled by using the
EPS numbers as reported instead of putting EPS on a comparable basis. For both com-
panies, however, cash flow per share is level at $15.

Depreciation may be the simplest noncash charge to understand; write-ofts and

other noncash charges may offer more latitude for the management of earnings.

3.4.1. Determining Cash Flow

In practice, analysts and data vendors often use simple approximations of cash flow from oper-
ations in calculating cash flow for price to cash fow analysis. For many companies, deprecia-
tion and amortization are the major noncash charges regularly added to net income in the
process of calculating cash flow from operations by the add-back method, so the approxi-
mation focuses on them. A representative approximation specifies cash How per share as
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EPS plus per-share depreciation, amortization, and dﬁplﬁtmﬂﬁ‘l We call this estimation the
“earnings-plus-noncash-charges” definition and in this section, use the acronym CF for it
Keep in mind, however, that this definition is only one commonly used in calculating price
to cash flow, not a technically accurate definition from an accounting perspective. We will
also describe more technically accurate cash flow concepts: cash How from operations, free
cash flow to equity, and EBITDA (an estimate of pre-interest, pretax operating cash flow).*

Most frequently; trailing price to cash flows is reported. A trailing price to cash flow is
calculated as the current market price divided by the sum of the most recent four quarters’
cash flow per share. A fiscal-year definition is also possible, as in the case of EPS.

Example 6-29 illustrates the calculation of P/CF with cash flow defined as earnings plus
noncash charges.

EXAMPLE 6-29 Calculating Price to Cash Flow with
Cash Flow Defined as Earnings Plus Noncash Charges

In 2007, Koninklijke Philips Electronics N.V. (AEX: PHIA and NYSE: PHG) reported
net income from continuing operations of €4,728 million, equal to EPS of €4.30. The
companys depreciation and amortization was €1,083 million, or €0.99 per share.

An AEX price for PHIA as of early March 2008 was €25.90. Calculate the P/CF for
PHIA.

Solution: CF (defined as EPS plus per-share depreciation, amortization, and depletion)
1s €4.30 + €0.99 = €5.29 per share. Thus, P/CF = €25.90/€5.29 = 4.9,

Rather than use an approximate EPS-plus-noncash charges concept of cash How, ana-
lysts can use cash flow from operations (CFO) in a price multiple. CFO is to be found in
the statement of cash Hows. Similar to the adjustments to normalize earning, adjustments
to CFO for components not expected to persist into future time periods may also be appro-
priate. In addition, adjustments to CFO may be required when comparing companies that
use different accounting standards. For example, under IFRS, companies can classify interest
payments either as operating cash flows or as fiinancing cash flows, but U.5. GAAP requires
companies to classify interest payments as operating cash flows.

As an alternative to CF and CFO, the analyst can relate price to FCFE, the cash flow
concept with the strongest link to valuation theory. Because the amounts of capital expendi-
tures in proportion to CFO generally differ among companies being compared, the analyst
may find that rankings by price to cash How from operations (P/CFO) and by P/CF will ditfer
from rankings by P/ECFE. Period-by-period FCFE may be more volatile than CFO (or CF),

*This representation is the definition of cash flow in Value Line, for example: “the total of net income
plus non-cash charges (depreciation, amortization, and depletion) minus preferred dividends (if any).”
(This definition appears in the Value Line online glossary—current as of July 2008.) To obtain cash
How per share, total cash flow is divided by the number of shares outstanding. Note that depletion is an
expense only for natural resource companies.

MGrant and Parker (2001) point out that EBITDA as a cash low approximation assumes that changes
in working capital accounts are immaterial. The EPS-plus-noncash-charges definition makes the same

assumption (it is, essentially, earnings before depreciation and amortization).
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however, so a trailing P/FCFE is not necessarily more informative in a valuation. For example,
consider two similar businesses with the same CFO and capirtal expenditures over a two-year
period. If the first company times its capital expenditures to fall toward the beginning of
the period and the second times its capital expenditures to fall toward the end of the period, the
P/FCFEs for the two stocks may differ sharply without representing a meaningful economic
difference.’! This concern can be addressed, at least in part, by using price to average free cash
flow, as in Hackel, Livnat, and Rai (1994).

Another cash flow concept used in multiples is EBITDA (earnings before interest, taxes,
depreciation, and amortization).>* To forecast EBITDA, analysts usually start with their pro-
jections of EBIT and simply add depreciation and amortization to arrive at an estimate for
EBITDA. In calculating EBITDA from historical numbers, one can start with earnings from
continuing operations, excluding nonrecurring items. To that earnings number, interest,
taxes, depreciation, and amortization are added.

In practice, both EV/EBITDA and P/EBITDA have been used by analysts as valuation
metrics. EV/EBITDA has been the preferred metric, however, because its numerator includes
the value of debt; theretfore, it is the more appropriate method because EBITDA is pre-interest
and is thus a flow to both debt and equity: EV/EBITDA is discussed in detail in a later section.

3.4.2. Valuation Based on Forecasted Fundamentals

The relationship between the justified price to cash flow and fundamentals follows from
the familiar mathematics of the present value model. The justified price to cash flow, all else
being equal, is inversely related to the stock’s required rate of return and positively related to
the growth rate(s) of expected future cash Hows (however defined). We can find a justified
price to cash How based on fundamentals by finding the value of a stock using the most suit-
able DCF model and dividing that number by cash flow (based on our chosen definition of
cash low). Example 6-30 illustrates the process.

EXAMPLE 6-30 Justified Price to Cash Flow Based

on Forecasted Fundamentals

As a technology analyst, you are working on the valuation of Western Digital (NYSE:
WDC), a manufacturer of hard disk drives. As a first estimate of value, you are apply-
ing an FCFE model under the assumption of a stable long-term growth rate in FCFE:

(1+ g )JFCEE,
r—g

l

where ¢ is the expected growth rate of FCFE. You estimate trailing FCFE at $1.34 per
share and trailing CF (based on the carnings-plus-noncash-charges definition) at $5.43.
Your other estimates are an 11.5 percent required rate of return and an 8.0 percent
expected growth rate of FCFE.

M The analyst could, however, appropriately use the FCFE discounted cash flow model value, which
incorporates all expected future free cash flows to equity.

-l 1 L 1] 1] 1

> Another concept that has become popular is cash ezrnings, which has been defined in various ways,

such as earni ngs piua amortzation Gfintﬂngiblﬁ or EBITDA minus net financial expenses.
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1. What is the intrinsic value of WDC according to a constant-growth FCFE model?
2. What is the justified P/CF based on forecasted fundamentals?
3. What is the justified P/FCFE based on forecasted fundamentals?

Solution to 1. Calculate intrinsic value as (1.080 X $1.34)/(0.115 —0.080) = $41.35.

Solution to 2: Calculate a justiied P/CF based on forecasted fundamentals as

$41.35/$5.43 = 7.6.

Solution to 3: The justihed P/FCFE is $41.35/$1.34 = 30.9.

3.4.3. Valuation Based on Comparables
The method of comparables for valuing stocks based on price to cash flow follows the steps
given previously and illustrated for P/E, P/B, and P/S. Example 6-31 is a simple exercise in

the comparable method based on price to cash How measures.

EXAMPLE 6-31 Price to Cash Flow and Comparables

Exhibit 6-15 provides information on P/CE P/FCFE, and selected fundamentals as of
16 April 2008 tor two hypothetical companies. Using the information in Exhibit 6-135,

compare the valuations of the two companies.

EXHIBIT 6-15 Comparison of Two Companies (all amounts are per share)

Consensus
Trailing Five-Year
Current  Trailing CF FCFE CF Growth
Company Price per share P/CF per share P/FCFE Forecast Beta
Company A £17.98 £1.84 9.8 £0.29 62 13.49% 1.50
Company B £15.65 £1.37 11.4 —£.99 NM 10.6% 1.50

Company A is selling at a P/CF (9.8) approximately 14 percent smaller than the
P/CF of Company B (11.4). Based on that comparison, we expect that, all else equal,
investors would anticipate a higher growth rate for Company B. Contrary to that
expectation, however, the consensus five-year earnings growth forecast for Company
A is 280 basis points higher than it is for Company B. As of the date of the com-
parison, Company A appears to be relatively undervalued compared with Company B,
as judged by P/CF and expected growth. The information in Exhibit 6-15 on FCFE
supports the proposition that Company A may be relatively undervalued. The positive
FCFE for Company A indicates that operating cash flows and new debt borrowing
are more than sufficient to cover capital expenditures. Negative FCFE for Company B

suggests the need for external funding of growth.
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3.5. Price to Dividends and Dividend Yield

The total return on an equity investment has a capital appreciation component and a divi-
dend yield component. Dividend yield data are frequently reported to provide investors with
an estimate of the dividend yield component in total return. Dividend yield is also used as
a valuation indicator. According to the 2007 Merrill Lynch Institutional Factor Survey, from
1989 to 20006, on average, slightly more than one-quarter of respondents reported using
dividend yield as a factor in the investment process.

Analysts have oftered the following rationales for using dividend yields in valuation:

* Dividend yield is a component of total return.
* Dividends are a less risky component of total return than capital appreciation.

Possible drawbacks of using dividend yields include the following;

* Dividend yield is only one component of total return; not using all information related to
expected return is suboptimal.

* Investors may trade off future carnings growth to receive higher current dividends. That is,
holding return on equity constant, dividends paid now displace earnings in all future peri-
ods (a concept known as the dividend displacement of Eﬂtlﬁﬂgﬁ}.ﬂ

* The argument about the relative safety of dividends presupposes that market prices reflect

in a biased way difterences in the relative risk of the components of return.

3.5.1. Calculation of Dividend Yield

This chapter so far has presented multiples with market price (or market capitalization) in
the numerator. Price-to-dividend (P/D) ratios have sometimes appeared in valuation, par-
ticularly with respect to indexes. Many stocks, however, do not pay dividends, and the P/D
ratio is undefined with zero in the denominator. For such non-dividend-paying stocks, divi-
dend yield is defined: It is equal to zero. For practical purposes, then, dividend yield is the
preferred way to present this multiple.

Trailing dividend yield is generally calculated by using the dividend rate divided by
the current market price per share. The annualized amount of the most recent dividend is
known as the dividend rate. For companies paying quarterly dividends, the dividend rate is
calculated as four times the most recent quarterly per-share dividend. (Some data sources use
the dividends in the last four quarters as the dividend rate for purposes of a trailing dividend
yield.) For companies that pay semiannual dividends comprising an interim dividend that
typically difters in magnitude from the fnal dividend, the dividend rate is usually calculated
as the most recent annual per-share dividend.

The dividend rate indicates the annual amount of dividends per share under the assump-
tion of no increase or decrease over the year. The analyst’s forecast of leading dividends could
be higher or lower and is the basis of the leading dividend yield. The leading dividend yield
s calculated as forecasted dividends per share over the next year divided by the current market
price per share. Example 6-32 illustrates the calculation of dividend yield.

P Arnott and Asness (2003) and Zhou and Ruland (2006), however, show that caution must be exer-
cised in assuming that dividends displace future earnings in practice, because dividend payout may be

correlated with future profitability.
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EXAMPLE 6-32 Calculating Dividend Yield

Exhibit 6-16 gives quarterly dividend data for Procter & Gamble (NYSE: PG) and
semiannual dividend data for the ADRs of Unilever PLC (NYSE:UL).

EXHIBIT 6-16 Dividends Paid per Share for Procter & Gamble and for Unilever ADRs

Period PG UL ADR
3Q:2006 $0.31

40Q:2006 $0.31 £0.298
1Q:2007 $0.31

20:2007 $0.35 £0.6306
Tortal $1.28 $0.934
3QQ:2007 $0.35

4Q:2007 $0.35 $0.352
1Q:2008 $0.35

20):2008 M £0.668
Total $1.45 $1.020

Source: Value Line.

1. Given a price per share for PG of $62.806, calculate this company’s trailing dividend
yield.

Given a price per ADR for UL of $33.62, calculate the trailing dividend yield tor
the ADRs.

I_,HJ

Solution to 1: The dividend rate for PG is §0.40 X 4 = $1.60. The dividend yield is
$1.60/$62.86 = 0.0255 or 2.5 percent.

Solution to 2: Because UL pays semiannual dividends that differ in magnitude between the
interim and final dividends, the dividend rate for ULs ADR is the total dividend in the
most recent year, $§1.020. The dividend yield 1s $1.020/$33.62 = 0.0303 or 3.0 percent.

3.5.2. Valuation Based on Forecasted Fundamentals
The relationship of dividend yield to fundamentals can be illustrated in the context of the
Gordon growth model. From that model, we obtain the expression

B o 28 (6-7)
f, 1+g

Equation 6-7 shows that dividend yield is negatively related to the expected rate of
growth in dividends and positively related to the stock’s required rate of return. The first
point implies that the selection of stocks with relatively high dividend yields is consistent
with an orientation to a value rather than growth investment style.
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3.5.3. Valuation Based on Comparables

Using dividend yield with comparables is similar to the process that has been illustrated for
other multiples. An analyst compares a company with its peers to determine whether it is
attractively priced, considering its dividend yield and risk. The analyst should examine whether
differences in expected growth explain the differences in dividend yield. Another consideration
used by some investors is the security of the dividend (the probability that it will be reduced or
climinated). A useful metric in assessing the safety of the dividend is the payout ratio: A high
payout relative to other companies operating in the same industry may indicate a less secure
dividend because the dividend is less well covered by earnings. Balance sheet metrics are
equally important in assessing the safety of the dividend, and relevant ratios to consider
include the interest coverage ratio and the ratio of net debt to EBITDA. Example 6-33 illustrates
use of the dividend yield in the method of comparables.

EXAMPLE 6-33 Dividend Yield Comparables

William Leiderman is a portfolio manager for a U.S. pension fund’s domestic equity
portfolio. The portfolio is exempt from taxes, so any differences in the taxation of
dividends and capital gains are not relevant. Leiderman’s client requires high current
income. Leiderman is considering the purchase of utility stocks for the fund in July
2008. He has narrowed down his selection to four large-cap U.S. electric utilities.
Exhibit 6-17 presents selected information on the stocks.

EXHIBIT 6-17 Using Dividend Yield to Compare Stocks

Consensus Growth

Company Forecast Beta Dividend Yield Payout Ratio
Progress Energy (NYSE: PGN) 5.96% 0.53 5.9% 76%
Pepco Holdings (NYSE: POM) 10.50% 0.72 4.29% (2%
Portland General Electric Co.

(NYSE: POR) (.48% 0.83 4,3% 54%
PPL Corp. {NYSE: PPL) 17.02% 0.33 2.6% 41%

Source: Yahoo! Finance.

All of the securities exhibit similar low market risk; they each have a bera less than
1.00. Although PGN has the highest dividend yield, it also has the lowest expected growth
rate. PGN’s dividend payout ratio of 76 percent, the highest of the group, also suggests
that its dividend may be subject to greater risk. Leiderman determines that PPL provides

the greatest combination of dividend yield and expected growth—nearly 20 percent.

4. ENTERPRISE VALUE MULTIPLES

Enterprise value multiples are multiples that relate the enterprise value of a company to
some measure of value (typically;, a pre-interest income measure). Perhaps the most frequently
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advanced argument for using enterprise value multiples rather than price multiples in
valuation is that enterprise value multiples are relatively less sensitive to the effects of financial
leverage than price multiples when one is comparing companies that use differing amounts
of leverage. Enterprise value multiples, in defining the numerator as they do, take a control
perspective (discussed in more detail later). Thus, even where leverage differences are not an
issue, enterprise value multiples may complement the perspective of price multiples. Indeed,
although some analysts strictly favor one type of multiple, other analysts report both price
and enterprise value multiples.

4.1. Enterprise Value to EBITDA

Enterprise value to EBITDA is by far the most widely used enterprise value multiple.

Earlier, EBITDA was introduced as an estimate of pre-interest, pretax operating cash flow.
Because EBITDA is a flow to both debt and equity; as noted, defining an EBITDA multiple
by using a measure of total company value in the numerator, such as EV, is appropriate. Recall
that enterprise value is total company value (the market value of debt, common equity; and
preterred equity) minus the value of cash and short-term investments. Thus, EV/EBITDA is a
valuation indicator for the overall company rather than solely its common stock. If, however,
the analyst can assume that the businesss debt and preferred stock (if any) are efhciently
priced, the analyst can use EV/EBITDA to draw an inference about the valuation of common
equity. Such an inference is often reasonable.

Analysts have offered the following rationales for using EV/EBITDA:

* EV/EBITDA is usually more appropriate than P/E alone for comparing companies with
different financial leverage (debt), because EBITDA is a pre-interest earnings figure, in
contrast to EPS, which is postinterest.

* By adding back depreciation and amortization, EBITDA controls for difterences in depreciation
and amortization among businesses, in contrast to net income, which is postdepreciation and
postamortization. For this reason, EV/EBITDA is frequently used in the valuation of capital-
intensive businesses (for example, cable companies and steel companies). Such businesses
typically have substantial depreciation and amortization expenses.

* EBITDA is frequently positive when EPS is negative.
Possible drawbacks to using EV/EBITDA include the ﬂ:rllc:wing:ﬁf‘

¢ EBITDA will overestimate cash flow from operations if working capital is growing.
EBITDA also ignores the effects of differences in revenue recognition policy on cash How
trom operations.

* Free cash flow to the firm (FCFF), which directly reflects the amount of the company’s
required capital expenditures, has a stronger link to valuation theory than does EBITDA.
Only if depreciation expenses match capital expenditures do we expect EBITDA to reflect
differences in businesses’ capital programs. This qualification to EBITDA comparisons
may be particularly meaningful for the capital-intensive businesses to which EV/EBITDA
is often applied.

HMSee Moody’s Investors Service (2000) and Grant and Parker (2001) for additional issues and concerns.
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4.1.1. Determining Enterprise Value
We illustrated the calculation of EBITDA previously: As discussed, analysts commonly define

enterprise value as follows:

Market value of common equity (Number of shares outstanding X Price per share)
Plus: Market value of preferred stock (ifan}r}ﬁﬁ

Plus: Market value of debt

Less: Cash and investments (specifically cash, cash equivalents, and short-term inﬁstments)ﬁﬁ

Equals: Enterprise value

Cash and investments (sometimes termed nonearning assets) are subtracted because EV
is designed to measure the net price an acquirer would pay for the company as a whole. The
acquirer must buy out current equity and debt providers but then receives access to the cash
and investments, which lower the net cost of the acquisition. (For example, cash and invest-
ments can be used to pay off debt or loans used to finance the purchase.) The same logic
explains the use of market values: In repurchasing debt, an acquirer has to pay market prices.
Some debt, however, may be private and it does not trade; some debt may be publicly traded

but trade infrequently. When analysts do not have market values, they often use book values
obtained from the balance sheet.”’ Example 6-34 illustrates the calculation of EV/EBITDA.

EXAMPLE 6-34 Calculating EV/EBITDA

Western Digital Corporation (NYSE: WDC) manutfactures hard disk drives. Exhibit
0-18 presents the company’s consolidated balance sheet as of 28 March 2008.

EXHIBIT 6-18 Western Digital Corporation Condensed Consolidated Balance Sheets

(in millions except par values; unaudited)

Assets

Current assets:

Cash and cash equivalents $917
Short-term investments 32
Accounts receivable, net 1,014
[nventories 455

ﬁl{inm‘iry interest, it any, usually should be added back unless it is already included elsewhere. Minority
interest appears in the consolidated financial statements of a parent company that owns more than 50
percent but not 100 percent of a subsidiary; minority interest refers to that portion of equity in the sub-
sidiary that is not owned by the parent.

S ome analysts attempt to distinguish between cash and investments that are or are not needed in the
operations of the company, subtracting only the nonoperating part in this calculation. However, mak-

ing such a distinction is not always practical.
YHowever, using so-called matrix price estimates of debt market values in such cases, where they are

available, may be more accurate. Matrix price estimates are based on characteristics of the debrt issue

and informaton on how the marketpiace prices those characternistics.
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Advances to suppliers

(Other current assets
Total current assets
Property and equipment, net
Goodwill and other intangible assets, net
Other noncurrent assets
Total assets
Liabilities and Shareholders’ Equity
Current liabilities:

Accounts payable

Customer advances

Accrued expenses

Accrued warranty

Current portion of long-term debt
Total current liabilities
Long-term debt
Other liabilities
Total liabilities
Commitments and contingencies
Shareholders’ equity:

Preferred stock, $0.01 par value; authorized—>5 shares;

ourstandi ng—none

Common stock, $0.01 par value; authorized—450 shares;

outstanding—225 shares
Additional paid-in capirtal
Accumulated comprehensive income (loss)
Retained earnings
Treasury stock—common shares at cost
Total shareholders’ equity
Total liabilities and shareholders’ equity

36
175
2,629
1,529
187

198
$4,543

821
43
1,609
(58)
2,417
$4,543

The balance sheet is labeled as unaudited because it is a quarterly balance sheet

and U.S. companies are required to have audits only for their annual financial

Statements.

The income statement and statement of cash flows for the year ended 29 June

2007, and for the nine months ended 28 March 2008, and 30 March 2007, gave the

following items (in millions):
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Mine Months MNine Months

Year Ended Ended Ended
Item Source 29 June 2007 28 March 2008 30 March 2007
Net income Income statement $564 $654 $352
Interest Income statement 4 44 3
Taxes [ncome statement 121 90 4
Depreciation and  Statement of
amortization cash Hows 210 300 149

The company's share price as of 11 July 2008 was $33.06. Based on the preceding
information, calculate EV/EBITDA.

Solution:

* For EV, we first calculate the total value of WDC's equity: 225 million shares out-
standing times $33.006 price per share equals $7,439 million market capitalization.

WDC has only one class of common stock, no preferred shares, and no minority
interest. For companies that have multiple classes of common stock, market capitaliza-
tion includes the total value of all classes of common stock. Similarly, for companies
that have preferred stock and/or minority interest, the market value of preferred stock
and the amount of minority interest are added to market capitalization.

EV also includes the value of long-term debt. Per WDC’s balance sheet, the
amount of long-term debt is $514 million ($503 million plus the current portion of
$11 million). Typically, the book value of long-term debt is used in EV. If, however,
the market value of the debt is readily available and materially difterent from the
book value, the market value should be used.

EV excludes cash, cash equivalents, and short-term investments. Per WDC's bal-
ance sheet, the total of cash equivalents and short-term investments is $917 million +
$32 million = $949 million.

So WDCsS EVis $7,439 million + $514 million —$949 million = $7,004 million.

* For EBITDA, we first calculate the trailing 12 month (T'TM) information using the
hirst nine months of the current fiscal year plus the last three months of the prior fis-
cal year. For example, the TTM net income equals $654 million from the first nine
months ending 28 March 2008, plus $212 million from the last three months of
the previous fiscal year ($564 million minus $352 million). EBITDA is calculated
as net income plus interest plus taxes plus depreciation and amortization. The TTM
EBITDA totals $1,479 million. These calculations are summarized as follows:

Mine Months Mine Months

EBITDA Year Ended Ended Ended

Component 29 June 2007 28 March 2008 30 March 2007 Tortal (TTM)
MNet income $£564 $654 $352 $866
Interest - 44 3 45
Taxes 121 90 4 207

Depreciation and

amortization 210 300 149 361
EBITDA £899 %1,088 $508 £1,479
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WDC does not have preferred equity: Companies that do have preferred equity
typically present in their financial statements net income available to common sharcholders.
In those cases, the EBITDA calculation uses net income available to both preferred and
common equity holders.

We conclude that EV/EBITDA = ($7,004 million)/($1,479 million) = 4.7.

4.1.2. Valuation Based on Forecasted Fundamentals

As with other multiples, intuition about the fundamental drivers of enterprise value to
EBITDA can help when applying the method of comparables. All else being equal, the justi-
hied EV/EBITDA based on fundamentals should be positively related to the expected growth
rate in free cash How to the firm, positively related to expected profitability as measured by
return on invested capital, and negatively related to the business’s weighted average cost of
capital. Return on invested capital (ROIC) is calculated as operating profit after tax divided
by total invested capital. In analyzing ratios such as EV/EBITDA, ROIC is the relevant
measure of profitability because EBITDA flows to all providers of capital.

4.1.3. Valuation Based on Comparables
All else equal, a lower EV/EBITDA value relative to peers indicates that a company is relatively
undervalued. An analyst’'s recommendations, however, are usually not completely determined
by relative EV/EBITDA; from an analyst’s perspective, EV/EBITDA is simply one piece of
information to consider.

Example 0-35 presents a comparison of enterprise value multiples for four peer companies.
The example includes a measure of total firm value, total invested capital (T1C), sometimes
also known as the market value of invested capital, that is an alternative to enterprise value.

Similar to EV, TIC includes the market value of equity and debt, but does not deduct cash and

Investments.

EXAMPLE 6-35 Comparable Enterprise Value Multiples

Exhibit 6-19 presents EV multiples for four companies in the data storage device
industry: Western Digital Corporation (NYSE: WDC), NetApp (NASDAQ-GS:
NTAP), EMC Corporation (NYSE: EMC), and Seagate Technology (NYSE: STX).

EXHIBIT 6-19 Enterprise Value Multiples for Industry Peers

Measure WDC MNTAP EMC 5TX
Price £ 33.06 $21.94 $12.73 §17.00
Times: shares outstanding (millions) 225 3295 2,070 484.7
Equals: equity market cap 7,439 7,238 26,351 8,240
Plus: debt (most recent quarter) 514 173 3,450 2,030

Plus: preferred stock = = P _
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Equals: total invested capital (TIC) 7,953 7,411 29 801 10,270
Less: cash 949 1,160 5,610 1,280
Equals enterprise value (EV) $7004  $6251  $24,191 $8,990
EBITDA (TTM) £ 1,479 $ 458 $£2,790 §2,350
TIC/EBITDA 3.4 16.2 10.7 4.4
EV/EBITDA 4.7 13.6 8.7 3.8
Debt/Equity 21.3% 10.2% 27.9%  43.5%
ROIC (T'TM) 6.90% 2.50% 3.73%  8.65%
Quarterly revenue growth (year over year) 49.7% 17.0% 16.6%  9.8%

Sowurce: 'Z:::nl'J'll:mniJ:s1I annual rCports; Yahoo! Finance; calculations.

1. Exhibit 6-19 provides two alternative enterprise value multiples, TIC/EBITDA and
EV/EBITDA. The ranking of the companies’ multiples is identical by both mul-
tiples. In general, what could cause the rankings to vary?

2. Each EBITDA multiple incorporates a comparison with enterprise value. How do
these multiples differ from price to cash How multiples?

3. Based solely on the information in Exhibit 6-19, how does the valuation of WDC

compare with that of the other three companies?

Solution to 1: The ditference between TIC and EV is that EV excludes cash, cash equiva-
lents, and marketable securities. So a material variation among companies in cash, cash
equivalents, or marketable securities relative to EBITDA could cause the rankings to vary.

Solution to 2: These multiples differ from price to cash flow multiples in that the
numerator is a measure of irm value rather than share price, to match the denomina-
tor which is a pre-interest measure of earnings. These multiples thus provide a more
appropriate comparison than price to cash low when companies have significantly dit-
ferent capital structures.

Solution to 3: Based on its lower TIC/EBITDA and EV/EBITDA multiples of 5.4 and
4.7, respectively, WDC appears undervalued relative to NTAP and EMC. In addition,
WDC has a higher ROIC and higher revenue growth than NTAP and EMC, which sup-
ports the appearance of undervaluation relative to these two companies. Compared with
STX, the enterprise value multiples of WDC are slightly higher despite it being some-
what less profitable than 5TX (ROIC of 6.90 percent versus 8.05 percent). However,
WDC’s lower leverage (a debt-to-equity ratio of 21.3 percent versus 43.5 percent) and
faster growth rate (49.7 percent versus 9.8 percent) suggest that WDC'’s higher enterprise

value multiple is justified. The comparison between WDC and §TX is inconclusive.

4.2. Other Enterprise Value Multiples

Although EV/EBITDA is the most widely known and used enterprise value multiple, other
enterprise value muluples are used together with or in place of EV/EBITDA——=either in a
broad range of applications or for valuations in a specific industry. EV/FCFF is an example
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of a broadly used multiple; an example of a special-purpose multiple is EV/EBITDAR (where R
stands for rent expense), which is favored by airline industry analysts. This section reviews
the most common such multiples (except EV/sales, which is covered in the next section). In
each case, a valuation metric could be formulated in terms of TIC rather than EV.

Major alternatives to using EBITDA in the denominator of enterprise value multiples
include free cash flow to the firm (FCFF); earnings before interest, taxes, and amortization
(EBITA); and earnings before interest and taxes (EBIT). Exhibit 6-20 summarizes the com-
ponents of each of these measurements and how they relate to net income. Note that, in
practice, analysts typically forecast EBITDA by tforecasting EBIT and adding depreciation

and amortization.

EXHIBIT 6-20 Alternative Denominators in Enterprise Value Multiples

[.ess Less
Free Cash FPlus Minus tax investment investment
Flow to the Net interest savings on Plus Plus in wcrrkiﬂg in fixed
Firm = lncome expense interest depreci Aton  amoruzaoon capi tal c:{pital
EBITDA = Net Flus Plus taxes Plus Plus
income interest t:lepreciari-u:rn aAmortzaton
expense
EBITA = MNet Flus Plus taxes Plus
income nterest amortzation
expense
EBIT = MNet Flus Plus taxes

income (nterest

EIPE nse

Note that the calculation of each of the measures given in Exhibit 6-20 adds interest
back to net income, which reflects that these measures are flows relevant to all providers of
both debt and equity capital. As one moves down the rows of Exhibit 6-20, the measures
incorporate increasingly less precise information about a company's tax position and its capi-
tal investments, although each measure has a rationale. For example, EBITA may be chosen
in cases in which amortization (associated with intangibles) but not depreciation (associ-
ated with tangibles) is a major expense for companies being compared. EBIT may be chosen
where neither depreciation nor amortization is a major item.

In addition to enterprise value multiples based on financial measures, in some industries
or sectors, the analyst may find it appropriate to examine enterprise value multiples based on
a nonfinancial measurement that is specific to that industry or sector. For example, for satel-
lite and cable TV broadcasters, an analyst might usefully examine EV to subscribers. For a
resource-based company, a multiple based on reserves of the resource may be appropriate.

Regardless of the specific denominator used in an enterprise value multiple, the concept
remains the same—namely; to relate the market value of the total company to some funda-
mental financial or nonfinancial measure of the company’s value.

4.3. Enterprise Value to Sales

Enterprise value to sales is a major alternative to the price-to-sales ratio. The P/S multple has
the conceptrual weakness that it fails to recognize thar for a debt-financed company, not all
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sales belong to a company’s equity investors. Some of the proceeds from the company’s sales
will be used to pay interest and principal to the providers of the company’s debt capiral. For
example, a P/S for a company with little or no debt would not be comparable to a P/S for a
company that is largely financed with debt. EV/S would be the basis for a valid comparison
in such a case. In summary, EV/S is an alternative sales-based ratio that is particularly useful
when comparing companies with diverse capital structures. Example 6-36 illustrates the cal-

culation of EV/S multiples.

EXAMPLE 6-36 Calculating Enterprise Value to Sales

As described in Example 6-22, Stora Enso Oyj (Helsinki Stock Exchange: STEAV)
reported net sales of €13,373.6 million for 2007. Based on 788,619,987 shares out-
standing and a stock price of €8.87 on 12 February 2008, the total market value of
the company’s equity was €6,995.1 million. The company reported debt of €4,441.5
million, minority interest of €71.9 million, and cash of €970.7 million. Assume that
the market value of the company's debt is equal to the amount reported. Calculate the

companys EV/S.

Solution: Enterprise value = €6,995.1 million + €4,441.5 million + €71.9 million —
€970.7 million = €10,537.8 million. Thus, EV/S = €10,537.8 million/E13,373.6
million = 0.79.

4.4. Price and Enterprise Value Multiples in a Comparable Analysis:
Some Illustrative Data

In previous sections, we explained the major price and enterprise value multiples. Analysts
using multiples and a benchmark based on closely similar companies should be aware of the
range of values for multiples for peer companies and should track the fundamentals that may
explain differences. For the sake of illustration Exhibit 6-21 shows, for fiscal year 2007, the
median value of various multiples by GICS economic sector, the median dividend payout
ratio, and median values of selected fundamentals:

e ROE and its determinants (net profit margin, asset turnover, and financial leverage).
* The compound average growth rate in operating margin for the three years ending with FY

2007 (shown in the last column under “3-Year CAGR Op Margin”)

Exhibit 6-21 is based on the Standard & Poor’s Super 1500 Composite Index for U.S. equi-
ties consisting of the S&P 500, the S&P Midcap 400 Index, and the S&P SmallCap 600
Index. GICS was previously described in Section 3.1.5.

At the level of aggregation shown in Exhibit 6-21, the data are, arguably, most relevant
to relative sector valuation. For the purposes of valuing individual companies, analysts would
most likely use more narrowly defined industry or sector classification.
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