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When return distributions are normal, the characteristics of any investment ca
be measured with two variables—the expected return

always pick the one with the higher expected return.

In the more general case, where distributions are neither SYmmetric nor nor-
mal, it is still conceivable that Investors will choose between mvestments on the ba-
sis of only the expected return and the variance, if they possess utility functions that
allow them to do s0.1 Tt is far more likely, however, that they prefer positive skewed
distributions to negatively skewed ones, and distributions with a lower likelihood
of jumps (lower kurtosis) over those with a higher likelihood of jumps (higher kur-
tosis). In this world, investors will trade off the good (higher expected returns and
more positive skewness) against the bad (higher variance and kurtosis) in making
investments.

optvar.xis: This is a dataset on the Web thal summarizes standard tieviations and
variances of stocks in various sectors in the !nited States.

Diversifiable and Nondiversifiable Risk

Although there are many reasons why actual returns may differ from expected re-
turns, we can group the reasons into two categories: firm-specific and marketwide,
The risks that arise from firm-specific actions affect one or a few investments, while
the risks arising from marketwide reasons affect many or all investments, This dis-
tinction is critical to the way we assess risk in finance,

Gomponents of Risk When an mvestor buys stock or takes an equity position in a firm,
he or she is exposed to many risks. Some risk may affect only one or a few firms, and
this risk is categorized as firm-specific risk. Within this category, we would consider 2
wide range of risks, starting with the risk that a firm may have misjudged the dermnand
for a product from its customers; we call this project risk. For instance, consider

'A utility function is way of summarizing investor preferences into a generic term called
“utility” on the basis of some chojce variables. In this case, for instance, the invegtors’ utility
or satisfaction s stated as a function of wealth, By doing so, we effectively can answer ques-
tions such as, Will investors be twice as happy if they have twice as much wealth? Does each
marginal increase in wealth lead to less additional utility than the prior marginal increase? In
one specific form of this function, the quadratic utility function, the entire utility of an in-
vestor can be compressed into the expected wealth measure and the standard deviation in
that wealth.
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Boeing’s investment in a Super Jumbo jet. This investment is based on the assumption
¢hat airlines want a larger airplane and are willing to pay a high price for it. If Boeing
has misjudged this demand, it will clearly have an impact on Boeing’s earnings and
value, but it should not have a significant effect on other firms in the market. The risk
could also arise from competitors proving to be stronger or weaker than anticipated,
called competitive risk. For instance, assume that Boeing and Airbus are competing for

an order from Qantas, the Australian airline. The possibility that Airbus may win the -

bid is a potential source of risk to Boeing and perhaps some of its suppliers, but again,
few other firms will be affected by it. Similarly, Disney recently launched magazines
aimed at teenage girls, hoping to capitalize on the success of its TV shows, Whether it
succeeds is cleatly important to Disney and its competitors, but it is unlikely to have
an impact on the rest of the market. In fact, risk measures can be extended to include
risks that may affect an entire sector but are restricted to that sector; we call this sector
risk. For instance, a cut in the defense budget in the United States will adversely affect
all firms in the defense business, including Boeing, but there should be no significant
_impact on other sectors, What is common across the three risks described—project,
competitive, and sector risk—is that they affect only a small subset of firms.

There is another group of risks that is much more pervasive and affects many if
not all investments. For instance, when interest rates increase, all investments are
negatively affected, albeit to different degrees. Similarly, when the economy weak-
ens, all firms feel the effects, though cyclical firms (such as automobiles, steel, and
housing) may feel it more. We term this risk market risk. ‘

Finally, there are risks that fall in a gray area, depending on how many assets
they affect. For instance, when the dollar strengthens against other currencies, it
has a significant impact on the earnings and values of firms with international
operations. If most firms in the market have significant international operations,
it could well be categorized as market risk. If only a few do, it would be closer

to firm-specific risk. Figure 4.4 summarizes the spectrum of firm-specific and
market risks.

Competition
may be stronger Exchange rates
or weaker than . and political risk
anticipated. affect many
. stocks,
Projects may :
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FIGURE 4.4 PBreakdown of Risk
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Why Diversification Reduces er Eliminates Firm-Specific Risk: An Intuitive Explanatiop
As an investor, you could invest all your portfolio in one asset. If you do S0, YOU are
exposed to both firm-specific and market risk. If, however, you expand your portfolig
to include other assets or stocks, you are diversifying, and by doing so you can reduce
your exposure to firm-specific risk. There are two reasons why diversification reduces
or, at the limit, eliminates firm-specific risk. The first is that each investment in a diver.
sified portfolio is a much smaller percentage of that portfolio than would be the case if
you were not diversified. Any action that increases or decreases the value of only that
investment or a small group of investments will have only a small impact on your
overall portfolio, whereas undiversified investors are much more exposed to changes
in the values of the investments in their portfolios. The second reason is that the effects
of firm-specific actions on the prices of individual assets in a portfolio can be either
positive or negative for each asset for any period. Thus, in very large portfolios this
risk will average out to zero and will not affect the overall value of the portfolio.

In contrast, the effects of marketwide movements are likely to be in the same
direction for most or all investments in g portfolio, though some assets may be af-
fected more than others. For instance, other things being equal, an increase in inter-
est rates will lower the values of most assets in a portfolio. Being more diversified
does not eliminate this risk. '

A Statistical Aralysis of Diversification-Reducing Risk The cffects of diversification
on risk can be illustrated fairly dramatically by examining the effects of increasing
the number of assets in a portfolio on portfolio variance. The variance in a portfo-
lio is partially determined by the variances of the individual assets in the portfolio
and partially by how they move together; the latter is measured statistically with a
correlation coefficient or the covariance across Investments in the portfolio. It is the
covariance term that provides an insight into why diversification will reduce risk
and by how much. ' 7

Consider a portfolio of two assets. Asset A has an expected return of |1, and a
variance in returns of g2 4» While asset B has an expected return of W, and a variance
in retirns of 6%, The correlation in returns between the two assets, which measures
how the assets move together, is p,,. The expected returns and variances of a two-
asset portfolio can be written as a function of these inputs and the proportion of
the portfolio going to each asset.

i-Lportfoiio SWally + (1 Wy )MB

2 2 2 2.2
Cportfolio = WaOy +{I—w, ) 05 + 2w, (1-w, PAC A0y
where w, = Proportion of the portfolio in asset A

The last term in the variance formulation is sometimes written in terms of the co-
variance in returns between the two assets, which is:

O3 = PapCa0p

The savings that accrue from diversification are a function of the correlation
coefficient. Other things remaining equal, the higher the correlation in returns be-
tween the two assets, the smaller are the potential benefits from diversification. It is
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rationale presented by those who use shorter periods is that the risk aversion of ¢
average investor is likely to change over time, and that using a shorter time perig
provides a more updated estimate, This has to be offset 4gainst a cost associage
with using shorter time periods, which is the greater noise in the risk premiym est}
mate. In fact, given the anngal standard deviation in stock prices’ between 199,
and 2010 of 20 percent, the standard error® associated with the risk premium esti
mate can be estimated for different estimation periods in Table 7.2,

Note that to get reasonable standard errors, we need very long time periods o
historical rerurns, Conversely, the standard errors from 10-year and 20-year est

2. Choice of risk-free security. The Ibbotson database Ieports returns op
both Treasury bills (T-bills) and Treasury bonds (T-bonds), and the risk premium
for stocks can be estimated relative to each. Given that the yield curve in the
United States has been upward-sloping for most of the past seven decades, the
risk premium is larger when estimated relative to shorter-term government secy-
rities {such as Treasury bills). The risk-free rate chosen in computing the pre.

minm has to be consistent with the risk-free rate used to compute expected

is used as the risk-free rate, the premium has to be estimated relative to that rate.
For the most part, in corporate finance and valuation, the risk-free rate will be a
long-term default-free Treasury (government) bond rate and not a Treasury bill
rate. Thus, the risk premium used should be the premium earned by stocks over
Treasury bonds. :

3. Arithmetic and geometric avetrages. The fina] sticking point when it comes
to estimating historical premiums relates to how the average returns on stocks,
Treasury bonds, and Treasury bills are computed. The arithmetic average return
measures the simple mean of the series of annual returns, whereas the geometric

TABLE 7.2  Standard Errors in Risk Preminm Estimates

Estimation Period Standard Error of Risk Premium Estimate
5 years 20%AS5 =8.94%

. 10 years 20%MN10=6.32%
25 years 20%M25 = 4,00%

50 years 20%ANS0 = 2.83%

-
"For the historical data on stock returns, bond retorns, and bill returns, check under “Up-
dated Data” in www.stern.nyu.edu/~adamodar, _

¥These estimates of the standard error are probably understated, becanse they are based on
the assumption that annua) feturns are uncorrelated over time. There ig substantial empirical
evidence that returns are correlated over time, which would make this standard error esti-
mate much larger, ‘
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FIGURE 8.2 Beta Estimate for Boeing
Copyright 2001 Bloomberg LP. Reprinted with permission. All rights reserved.

from Bloomberg for Boeing, using the same period as our regression (January 1996
. to December 2G00).
: While the time period used is identical to the one used in our earlier regression
- there are subtle differences between this regression and the one in Figure 8.1. First,
- Bloomberg uses price appreciation in the stock and the market index in estimating
- betas and ignores dividends.* The fact that dividends are ignored does not make
“much difference for a company like Boeing, but it could make a difference for a
company that either pays no dividends or pays significantly higher dividends than
the market. This explains the mild differences in the intercept (0.50% versus
0.54%) and the beta (0.57 versus 0.56). '

.- Second, Bloomberg also computes what it calls an adjusted beta, which is esti-
mated as follows:

3

Adjusted beta = Raw beta(0.67) + 1.00(0.33)

Tf_}ese weights {0.67 and 0.33) do not vary across stocks, and this process pushes all

mated betas toward 1. Most services employ similar procedures to adjust betas
toward 1. In doing so, they are drawing on empirical evidence that suggests that the
b s for most companies, over time, tend to move toward the average beta, which
'his may be explained by the fact that firms get more diversified in their prod-
mix and client base as they get larger. While we agree with the notion that betas
toward 1 over time, the weighting process used by most services strikes us as
bitrary and not particularly useful.

s dpne purely for computational convenience,
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The unlevered beta of a firm is determined by the nature of its products ang ser
vices {cyclicality, discretionary nature) and its operating leverage. It is often alsg re
ferred to as the asset beta, since it is determined by the assets owned by the firp,
Thus, the levered beta, which is also the beta for an equity investment in a firm_ is de
termined both by the riskiness of the business it operates in and by the amount of §
nancial leverage risk it has taken on. _

Since financial leverage multiplies the underlying business risk, it stands to res,
son that firms that have high business risk should be reluctant to take on financia]
leverage. It also stands to reason that firms that operate in stable businesses should -
be much more willing to take on financial leverage. Utilities, for instance, have his
torically had high debt ratios but have not had high betas, mostly because their un-
derlying businesses have been stable and fairly predictable,

ILLUSTRATION 8.3: Effects of Leverage on Betas: Boeing

From the regression for the period from 1996 to 2000, Boeing had a historicat beta of 0,56. Since this
regression uses stock prices of Boeing over this period, we began by estimating the average debt-to-
equity ratio between 1996 and 2000, using market valuas for debt and equity.

Average debt-to-equity ratio between 1996 and 2000 = 15.56%

The beta over the 1996-2000 period reflects this average leverage. To estimate the unlevered beta
over the period, a marginal tax rate of 35% |s used: .

Unlevered beta = Current beta/[1 + (1 - Tax rate}{Average debt/Equity)]
= 0.56/[1 + (1 - 0.35)(0.1556)] = 0.51

The unlevered beta for Boeing over the 1996-2000 period is 0.51. The leverad beté at diffsrent levels
of debt can then be estimated: :

Levered beta = Unlevered beta x [1+ (1 - Tax rate) (Debt/Equity)]

For instance, if Bosing were to increase its debt equity ratio to 10%, its equity beta will be:
Levered beta (@10% D/E) = 0.51 x [1 + (1-0.35)(0.10)] = 0.543

If the debt equity ratio were raised to 25%, the equity beta would be:
Levered beta (@25% D/E) = 0.51 x [1 + (1 — 0.35)(0.25)] = 0.5

The following table summarizes the beta estimates for different levels of financial leverage ranging
from 0% to 90% dabt.

Detit to Capital Debt/Equity Ratio Befa Effect of Leverage
0% 0.00% 0.51 0.00
10% ‘ 11.11% 0.55 0.04
20% © 25.00% 0.50 0.08
30% 42 .86% -0.65 0.14
40% 66.67% 0.73 0.22
50% ) 100.00% 0.84 0.33
60% 150.00% 1.00 0.50
70% 233.33% 1.28 0.77
80% 400.00% 1.83 1.32
90% 909.00% -3.48 2.98

As Boeing’s fnancial leverage increasss, the beta increases concurrently.
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levbeta.xis. This spreadsheet alfows you to estimate the unieversd beta for a firm
and compute the betas as a function of the leverage of the firm.

Bottom-Up Betas Breaking down betas into their business risk and financial
leverage components provides us with an alternative way of estimating betas, in
which we do not need past prices on an individual firm or asset to estimate
its beta. ‘

To develop this alternative approach, we need to introduce an additional
property of betas that proves invaluable. The beta of two assets put together is
a weighted average of the individual asset betas, with the weights based on mar-
ket value. Consequently, the beta for a firm is a weighted average of the betas
of all the different businesses it is in. We can estimate the beta for a firm in

five steps:

e e R

Step 1: Identify the business or businesses the firm operates in.

Step 2: Find other publicly traded firms in each business and obtain their re-
gression betas, which we use to compute an average beta for the firms.

Step 3: Estimate the average unlevered beta for the business by unlevering the
average (or median) beta for the firms by their average (or median) debt-to-
equity ratio. Alternatively, we could estimate the unlevered beta for each firm
and then compute the average of the unlevered betas. The first approach is

" preferable because unlevering an erroneous regression beta is likely to com-
pound the error. :

/[1+ {1 - t){D/E ratio

comparable firms

Unlevered beta, = Beta comparable fems))

Step 4: Estimate an unlevered beta for the firm being analyzed, taking a
weighted average of the unlevered betas for the businesses it operates in, using
. . the proportion of firm value derived from each business as the weights. If val-
o ues are not available, use operating income or revenues as weights. This
.- weighted average is called the bottom-up unlevered beta.

k
Unlevered betag = (Unlevered beta; x Value Weighti)

I}
fuly

where the firm is assumed to operating in k different businesses.

. Step S: Finally, estimate the current market values of debt and equity at the
firm and use this debr-to-equity ratio to estimate a levered beta.

he betas estimated using this processs are called bottom-up betas.

he Case for Bottom-Up Betas At first sight, the use of bottom-up betas may
em to leave us exposed to all of the problems noted with regression betas. After
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3. Extent of disagreement between analysts. While consensus earnings growth
rates are useful in valuation, the extent of disagreement between analysts measured
by the standard deviation in growth predictions is also a useful measure of the reli-
ability of the consensus forecasts. Givoly and Lakonsihok (1984) found that the
dispersion of earnings is correlated with other measures of risk such as beta and is a
good predictor of expected returns. '

4, Quality of analysts following the stock. This is the hardest of the variables
to quantify. One measure of quality is the size of the forecast error made by ana-
lysts following a stock, relative to models that use only historical data—the smaller
this relative errot, the larger the weight that should be attached to analyst forecasts.
Another measure is the effect on stock prices of analyst revisions—the more infor-
mative the forecasts, the greater the effect on stock prices. There are some who ar-
gue that the focus on consensus forecasts misses the point that some analysts are
better than others in predicting earnings, and that their forecasts should be isolated
from the rest and weighted more,

Analyst forecasts may be useful in coming up with a predicted growth rate for
a firm, but there is a danger to blindly following consensus forecasts. Analysts often’
make significant errors in forecasting earnings, partly because they depend on the
same data sources (which might have been erroneous or misleading) and partly be-
cause they sometimes overlook significant shifts in the fundamental characteristics
of the firm. The secret to successful valuation often lies in discovering inconsisten-
cies between analysts’ forecasts of growth and a firm’s fundamentals: The next sec-
tion examines this relationship in more detail.

FUNDAMENTAL DETERMINANTS OF GROWTH

With both historical and analyst estimates, growth is an exogenous variable that af-
fects value but is divorced from the operating details of the firm, The soundest way
of incorporating growth into value is to make it endogenous i.e., tie in more closely
to the actions that a business takes to create and sustain that growth. This section

- begins by considering the relationship between fundamentals and growth in equity
income, and then moves on to look at the determinants of growth in operating
income.

: ‘Growth In Equity Earnings

When estimating cash flows to equity, we usually begin with estimates of net
income, if we are valuing equity in the aggregate, or earnings per share, if we
-are valuing equity per share. This section begins by presenting the fundamen-
als that determine expected growth in earnings per share and then move on

o consider a more expanded version of the model that looks at growth in net
ncome. )

Browth in Earnings per Share The simplest relationship determining growth is
-one based on the retention ratio (percentage of earnings retained in the firm) and
he return on equity on its projects. Firms that have higher retention ratios and
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earn higher returns on equity should have much higher growth rates in earnings
per share than firms that do not share these characteristics. To establish this,

gt=(NIt_NI

t=1

WNI_

1

where g = Growth rate in net income
NI, = Net income in year t

Also note that the ROE in period t can be written as NI in period t divided by the
Book value of equity in period t - 1. Given. the definition of return on equity, the

net income in year t — 1 can be written as:

NI, , = Book value of equity,_, x ROE
where ROVEE_1 = Return on equity in year t — 1
The net income in year t can be written as:
NI, = (Book value of equity_, + Retained earnings_,) X ROE,
Assuming that the return on equity is unchanged (i.e., ROE, =ROE_, =ROE):
g, = Retained earnings_,/NI_, x ROE

= Retention ratio x ROE

=bxROE
where b is the retention ratio, Note that the firm is not being allowed to raise equity

by issuing new shares. Consequently, the growth rate in net income and the growth
rate in earnings per share are the same in this formulation.

ILLUSTRATION 11.5:  Growth in Earnings per Share

This illustration considers the expected growth rate in earnings based on the retention ratio and re-
turn on equity for three firms—Consolidated Edison, a regulated utitity that provides power to New
York Gity and its environs; Procter & Gamble, a leading brand-name consumer product firm; and Intel,
the technology giant—in 2010. The following table summarizes the returns on equity, retention ratios,
and expected growth rates in eamings for the three firms in 2010

Return on Equity  Refention Ratic  Expecled Growth Rate

Consolidated Edisan 9.79% © 36.00% 3.52%
Procter & Gamble 20.09% 50.26% 10.10%
Intet . 32.00% 70.00% 22.40%

Intel has the highest expected growth rate in earnings per share, assuming that it can maintain its cur-
rent return on equity and retention ratio. Procter & Gamble also can be expecied to post a heaithy
growth rate, notwithstanding the fact that it pays out more than 50% of its earnings as dividends be-
cause of its high return on equity. Con Ed, on the other hand, has a very low expected growth rate be-
cause its return on equify and retention ratio are anemic.






