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CHAPTER 1

INTRODUCTION TO VALUATION

Every asset, financial as well as real, has a value. The key to successfully investing
in and managing these assets lies in understanding not only what the value is but also the
sources of the value. Any asset can be valued, but some assets are easier to value than
others and the details of valuation will vary from case to case. Thus, the valuation of a
share of a real estate property will require different information and follow a different
format than the valuation of a publicly traded stock. What is surprising, however, is not
the differences in valuation techniques across assets, but the degree of similarity in basic
principles. There is undeniably uncertainty associated with valuation. Often that
uncertainty comes from the asset being valued, though the valuation model may add to
that uncertainty.

This chapter lays out a philosophical basis for valuation, together with a
discussion of how valuation is or can be used in a variety of frameworks, from portfolio

management to corporate finance.

A philosophical basis for valuation

It was Oscar Wilde who described a cynic as one who “knows the price of
everything, but the value of nothing”. He could very well have been describing some
equity research analysts and many investors, a surprising number of whom subscribe to
the 'bigger fool' theory of investing, which argues that the value of an asset is irrelevant as
long as there is a 'bigger fool" willing to buy the asset from them. While this may provide a
basis for some profits, it is a dangerous game to play, since there is no guarantee that such
an investor will still be around when the time to sell comes.

A postulate of sound investing is that an investor does not pay more for an asset
than its worth. This statement may seem logical and obvious, but it is forgotten and
rediscovered at some time in every generation and in every market. There are those who
are disingenuous enough to argue that value is in the eyes of the beholder, and that any
price can be justified if there are other investors willing to pay that price. That is patently
absurd. Perceptions may be all that matter when the asset is a painting or a sculpture, but

investors do not (and should not) buy most assets for aesthetic or emotional reasons;



financial assets are acquired for the cashflows expected on them. Consequently,
perceptions of value have to be backed up by reality, which implies that the price paid
for any asset should reflect the cashflows that it is expected to generate. The models of
valuation described in this book attempt to relate value to the level and expected growth
in these cashflows.

There are many areas in valuation where there is room for disagreement, including
how to estimate true value and how long it will take for prices to adjust to true value. But
there is one point on which there can be no disagreement. Asset prices cannot be justified
by merely using the argument that there will be other investors around willing to pay a

higher price in the future.

Generalities about Valuation
Like all analytical disciplines, valuation has developed its own set of myths over

time. This section examines and debunks some of these myths.

Myth 1: Since valuation models are quantitative, valuation is objective

Valuation is neither the science that some of its proponents make it out to be nor
the objective search for the true value that idealists would like it to become. The models
that we use in valuation may be quantitative, but the inputs leave plenty of room for
subjective judgments. Thus, the final value that we obtain from these models is colored by
the bias that we bring into the process. In fact, in many valuations, the price gets set first
and the valuation follows.

The obvious solution is to eliminate all bias before starting on a valuation, but this
is easier said than done. Given the exposure we have to external information, analyses and
opinions about a firm, it is unlikely that we embark on most valuations without some
bias. There are two ways of reducing the bias in the process. The first is to avoid taking
strong public positions on the value of a firm before the valuation is complete. In far too

many cases, the decision on whether a firm is under or over valued precedes the actual



valuation?, leading to seriously biased analyses. The second is to minimize the stake we
have in whether the firm is under or over valued, prior to the valuation.

Institutional concerns also play a role in determining the extent of bias in
valuation. For instance, it is an acknowledged fact that equity research analysts are more
likely to issue buy rather than sell recommendations,? i.e., that they are more likely to
find firms to be undervalued than overvalued. This can be traced partly to the difficulties
they face in obtaining access and collecting information on firms that they have issued sell
recommendations and to the pressure that they face from portfolio managers, some of
whom might have large positions in the stock. In recent years, this trend has been
exacerbated by the pressure on equity research analysts to deliver investment banking
business.

When using a valuation done by a third party, the biases of the analyst(s) doing
the valuation should be considered before decisions are made on its basis. For instance, a
self-valuation done by a target firm in a takeover is likely to be positively biased. While
this does not make the valuation worthless, it suggests that the analysis should be viewed

with skepticism.

The Biases in Equity Research

The lines between equity research and salesmanship blur most in periods that are
characterized by “irrational exuberance”. In the late 1990s, the extraordinary surge of
market values in the companies that comprised the new economy saw a large number of
equity research analysts, especially on the sell side, step out of their roles as analysts and
become cheerleaders for these stocks. While these analysts might have been well meaning
in their recommendations, the fact that the investment banks that they worked for were
leading the charge on new initial public offerings from these firms exposed them to charges

of bias and worse.

1This is most visible in takeovers, where the decision to acquire a firm often seems to
precede the valuation of the firm. It should come as no surprise, therefore, that the
analysis almost invariably supports the decision.

2In most years, buy recommendations outnumber sell recommendations by a margin of
ten to one. In recent years, this trend has become even stronger.




In 2001, the crash in the market values of new economy stocks and the anguished
cries of investors who had lost wealth in the crash created a firestorm of controversy.
There were congressional hearing where legislators demanded to know what analysts
knew about the companies they recommended and when they knew it, statements from
the SEC about the need for impartiality in equity research and decisions taken by some
investment banking to create at least the appearance of objectivity. At the time this book
went to press, both Merrill Lynch and CSFB had decided that their equity research
analysts could no longer hold stock in companies that they covered. Unfortunately, the
real source of bias — the intermingling of investment banking business and investment
advice — was left untouched.

Should there be government regulation of equity research? We do not believe that
it would be wise, since regulation tends to be heavy handed and creates side costs that
seem to quickly exceed the benefits. A much more effective response can be delivered by
portfolio managers and investors. The equity research of firms that create the potential

for bias should be discounted or, in egregious cases, even ignored.

Myth 2: A well-researched and well-done valuation is timeless

The value obtained from any valuation model is affected by firm-specific as well
as market-wide information. As a consequence, the value will change as new information
is revealed. Given the constant flow of information into financial markets, a valuation
done on a firm ages quickly, and has to be updated to reflect current information. This
information may be specific to the firm, affect an entire sector or alter expectations for all
firms in the market. The most common example of firm-specific information is an earnings
report that contains news not only about a firm’s performance in the most recent time
period but, more importantly, about the business model that the firm has adopted. The
dramatic drop in value of many new economy stocks from 1999 to 2001 can be traced, at
least partially, to the realization that these firms had business models that could deliver
customers but not earnings, even in the long term. In some cases, new information can
affect the valuations of all firms in a sector. Thus, pharmaceutical companies that were
valued highly in early 1992, on the assumption that the high growth from the eighties

would continue into the future, were valued much less in early 1993, as the prospects of




health reform and price controls dimmed future prospects. With the benefit of hindsight,
the valuations of these companies (and the analyst recommendations) made in 1992 can
be criticized, but they were reasonable, given the information available at that time.
Finally, information about the state of the economy and the level of interest rates affect
all valuations in an economy. A weakening in the economy can lead to a reassessment of
growth rates across the board, though the effect on earnings are likely to be largest at
cyclical firms. Similarly, an increase in interest rates will affect all investments, though to
varying degrees.

When analysts change their valuations, they will undoubtedly be asked to justify
them. In some cases, the fact that valuations change over time is viewed as a problem. The
best response may be the one that Lord Keynes gave when he was criticized for changing
his position on a major economic issue: “When the facts change, |1 change my mind. And

what do you do, sir?”

Myth 3.: A good valuation provides a precise estimate of value

Even at the end of the most careful and detailed valuation, there will be
uncertainty about the final numbers, colored as they are by the assumptions that we make
about the future of the company and the economy. It is unrealistic to expect or demand
absolute certainty in valuation, since cash flows and discount rates are estimated with
error. This also means that you have to give yourself a reasonable margin for error in
making recommendations on the basis of valuations.

The degree of precision in valuations is likely to vary widely across investments.
The valuation of a large and mature company, with a long financial history, will usually be
much more precise than the valuation of a young company, in a sector that is in turmoil.
If this company happens to operate in an emerging market, with additional disagreement
about the future of the market thrown into the mix, the uncertainty is magnified. Later in
this book, we will argue that the difficulties associated with valuation can be related to
where a firm is in the life cycle. Mature firms tend to be easier to value than growth firms,
and young start-up companies are more difficult to value than companies with established
produces and markets. The problems are not with the valuation models we use, though,

but with the difficulties we run into in making estimates for the future.



Many investors and analysts use the uncertainty about the future or the absence
of information to justify not doing full-fledged valuations. In reality, though, the payoff

to valuation is greatest in these firms.

Myth 4: .The more quantitative a model, the better the valuation

It may seem obvious that making a model more complete and complex should
yield better valuations, but it is not necessarily so. As models become more complex, the
number of inputs needed to value a firm increases, bringing with it the potential for input
errors. These problems are compounded when models become so complex that they
become ‘black boxes’ where analysts feed in numbers into one end and valuations emerge
from the other. All too often the blame gets attached to the model rather than the analyst
when a valuation fails. The refrain becomes “It was not my fault. The model did it.”

There are three points we will emphasize in this book on all valuation. The first is
the principle of parsimony, which essentially states that you do not use more inputs than
you absolutely need to value an asset. The second is that the there is a trade off between
the benefits of building in more detail and the estimation costs (and error) with providing
the detail. The third is that the models don’t value companies: you do. In a world where
the problem that we often face in valuations is not too little information but too much,
separating the information that matters from the information that does not is almost as

important as the valuation models and techniques that you use to value a firm.

Myth 5: To make money on valuation, you have to assume that markets are inefficient

Implicit often in the act of valuation is the assumption that markets make
mistakes and that we can find these mistakes, often using information that tens of
thousands of other investors can access. Thus, the argument, that those who believe that
markets are inefficient should spend their time and resources on valuation whereas those
who believe that markets are efficient should take the market price as the best estimate of
value, seems to be reasonable.

This statement, though, does not reflect the internal contradictions in both
positions. Those who believe that markets are efficient may still feel that valuation has
something to contribute, especially when they are called upon to value the effect of a

change in the way a firm is run or to understand why market prices change over time.



Furthermore, it is not clear how markets would become efficient in the first place, if
investors did not attempt to find under and over valued stocks and trade on these
valuations. In other words, a pre-condition for market efficiency seems to be the existence
of millions of investors who believe that markets are not.

On the other hand, those who believe that markets make mistakes and buy or sell
stocks on that basis ultimately must believe that markets will correct these mistakes, i.e.
become efficient, because that is how they make their money. This is a fairly self-serving
definition of inefficiency — markets are inefficient until you take a large position in the
stock that you believe to be mispriced but they become efficient after you take the
position.

We approach the issue of market efficiency as wary skeptics. On the one hand,
we believe that markets make mistakes but, on the other, finding these mistakes requires a
combination of skill and luck. This view of markets leads us to the following conclusions.
First, if something looks too good to be true — a stock looks obviously under valued or
over valued — it is probably not true. Second, when the value from an analysis is
significantly different from the market price, we start off with the presumption that the
market is correct and we have to convince ourselves that this is not the case before we
conclude that something is over or under valued. This higher standard may lead us to be
more cautious in following through on valuations. Given the historic difficulty of beating

the market, this is not an undesirable outcome.

Myth 6: The product of valuation (i.e., the value) is what matters; The process of
valuation is not important.

As valuation models are introduced in this book, there is the risk of focusing
exclusively on the outcome, i.e., the value of the company, and whether it is under or over
valued, and missing some valuable insights that can be obtained from the process of the
valuation. The process can tell us a great deal about the determinants of value and help us
answer some fundamental questions -- What is the appropriate price to pay for high
growth? What is a brand name worth? How important is it to improve returns on

projects? What is the effect of profit margins on value? Since the process is so



informative, even those who believe that markets are efficient (and that the market price is

therefore the best estimate of value) should be able to find some use for valuation models.

The Role of Valuation
Valuation is useful in a wide range of tasks. The role it plays, however, is different
in different arenas. The following section lays out the relevance of valuation in portfolio

management, acquisition analysis and corporate finance.

1. Valuation and Portfolio Management

The role that valuation plays in portfolio management is determined in large part
by the investment philosophy of the investor. Valuation plays a minimal role in portfolio
management for a passive investor, whereas it plays a larger role for an active investor.
Even among active investors, the nature and the role of valuation is different for different
types of active investment. Market timers use valuation much less than investors who
pick stocks, and the focus is on market valuation rather than on firm-specific valuation.
Among security selectors, valuation plays a central role in portfolio management for
fundamental analysts and a peripheral role for technical analysts.

The following sub-section describes, in broad terms, different investment

philosophies and the role played by valuation in each.

1. Fundamental Analysts: The underlying theme in fundamental analysis is that the true
value of the firm can be related to its financial characteristics -- its growth prospects, risk
profile and cashflows. Any deviation from this true value is a sign that a stock is under or
overvalued. It is a long term investment strategy, and the assumptions underlying it are:
(@) the relationship between value and the underlying financial factors can be measured.
(b) the relationship is stable over time.

(c) deviations from the relationship are corrected in a reasonable time period.

Valuation is the central focus in fundamental analysis. Some analysts use
discounted cashflow models to value firms, while others use multiples such as the price-
earnings and price-book value ratios. Since investors using this approach hold a large
number of 'undervalued' stocks in their portfolios, their hope is that, on average, these

portfolios will do better than the market.



2. Franchise Buyer: The philosophy of a franchise buyer is best expressed by an
investor who has been very successful at it -- Warren Buffett. "We try to stick to
businesses we believe we understand,” Mr. Buffett writes3. "That means they must be
relatively simple and stable in character. If a business is complex and subject to constant
change, we're not smart enough to predict future cash flows." Franchise buyers
concentrate on a few businesses they understand well, and attempt to acquire undervalued
firms. Often, as in the case of Mr. Buffett, franchise buyers wield influence on the
management of these firms and can change financial and investment policy. As a long
term strategy, the underlying assumptions are that :
(@) Investors who understand a business well are in a better position to value it correctly.
(b) These undervalued businesses can be acquired without driving the price above the true
value.

Valuation plays a key role in this philosophy, since franchise buyers are attracted
to a particular business because they believe it is undervalued. They are also interested in
how much additional value they can create by restructuring the business and running it

right.

3. Chartists: Chartists believe that prices are driven as much by investor psychology as
by any underlying financial variables. The information available from trading -- price
movements, trading volume, short sales, etc. -- gives an indication of investor psychology
and future price movements. The assumptions here are that prices move in predictable
patterns, that there are not enough marginal investors taking advantage of these patterns
to eliminate them, and that the average investor in the market is driven more by emotion
rather than by rational analysis.

While valuation does not play much of a role in charting, there are ways in which
an enterprising chartist can incorporate it into analysis. For instance, valuation can be

used to determine support and resistance lines# on price charts.

3This is extracted from Mr. Buffett's letter to stockholders in Berkshire Hathaway for
1993.

40n a chart, the support line usually refers to a lower bound below which prices are
unlikely to move and the resistance line refers to the upper bound above which prices are
unlikely to venture. While these levels are usually estimated using past prices, the range



4. Information Traders: Prices move on information about the firm. Information traders
attempt to trade in advance of new information or shortly after it is revealed to financial
markets, buying on good news and selling on bad. The underlying assumption is that
these traders can anticipate information announcements and gauge the market reaction to
them better than the average investor in the market.

For an information trader, the focus is on the relationship between information
and changes in value, rather than on value, per se. Thus an information trader may buy an
‘overvalued' firm if he believes that the next information announcement is going to cause
the price to go up, because it contains better than expected news. If there is a relationship
between how undervalued or overvalued a company is and how its stock price reacts to

new information, then valuation could play a role in investing for an information trader.

5. Market Timers: Market timers note, with some legitimacy, that the payoff to calling
turns in markets is much greater than the returns from stock picking. They argue that it is
easier to predict market movements than to select stocks and that these predictions can be
based upon factors that are observable.

While valuation of individual stocks may not be of any use to a market timer,
market timing strategies can use valuation in at least two ways:
(@) The overall market itself can be valued and compared to the current level.
(b) A valuation model can be used to value all stocks, and the results from the cross-
section can be used to determine whether the market is over or under valued. For example,
as the number of stocks that are overvalued, using the dividend discount model, increases
relative to the number that are undervalued, there may be reason to believe that the market

is overvalued.

6. Efficient Marketers: Efficient marketers believe that the market price at any point in
time represents the best estimate of the true value of the firm, and that any attempt to
exploit perceived market efficiencies will cost more than it will make in excess profits.

They assume that markets aggregate information quickly and accurately, that marginal

of values obtained from a valuation model can be used to determine these levels, i.e., the
maximum value will become the resistance level and the minimum value will become the
support line.
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investors promptly exploit any inefficiencies and that any inefficiencies in the market are
caused by friction, such as transactions costs, and cannot be arbitraged away.

For efficient marketers, valuation is a useful exercise to determine why a stock sells
for the price that it does. Since the underlying assumption is that the market price is the
best estimate of the true value of the company, the objective becomes determining what
assumptions about growth and risk are implied in this market price, rather than on finding

under or over valued firms.

2. Valuation in Acquisition Analysis

Valuation should play a central part of acquisition analysis. The bidding firm or
individual has to decide on a fair value for the target firm before making a bid, and the
target firm has to determine a reasonable value for itself before deciding to accept or reject
the offer.

There are also special factors to consider in takeover valuation. First, the effects of
synergy on the combined value of the two firms (target plus bidding firm) have to be
considered before a decision is made on the bid. Those who suggest that synergy is
impossible to value and should not be considered in quantitative terms are wrong. Second,
the effects on value, of changing management and restructuring the target firm, will have to
be taken into account in deciding on a fair price. This is of particular concern in hostile
takeovers.

Finally, there is a significant problem with bias in takeover valuations. Target
firms may be over-optimistic in estimating value, especially when the takeover is hostile,
and they are trying to convince their stockholders that the offer price is too low.
Similarly, if the bidding firm has decided, for strategic reasons, to do an acquisition, there
may be strong pressure on the analyst to come up with an estimate of value that backs up

the acquisition.

3. Valuation in Corporate Finance
If the objective in corporate finance is the maximization of firm value®, the

relationship among financial decisions, corporate strategy and firm value has to be

SMost corporate financial theory is constructed on this premise.
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delineated. In recent years, management consulting firms have started offered companies
advice on how to increase valueS. Their suggestions have often provided the basis for the
restructuring of these firms.

The value of a firm can be directly related to decisions that it makes -- on which
projects it takes, on how it finances them and on its dividend policy. Understanding this
relationship is key to making value-increasing decisions and to sensible financial

restructuring.

Conclusion

Valuation plays a key role in many areas of finance -- in corporate finance,
mergers and acquisitions and portfolio management. The models presented in this book
will provide a range of tools that analysts in each of these areas will find useful, but the
cautionary note sounded in this chapter bears repeating. Valuation is not an objective
exercise; and any preconceptions and biases that an analyst brings to the process will find

its way into the value.

6The motivation for this has been the fear of hostile takeovers. Companies have
increasingly turned to 'value consultants' to tell them how to restructure, increase value
and avoid being taken over.
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Questions and Short Problems: Chapter 1
1. The value of an investment is
A. the present value of the cash flows on the investment
B. determined by investor perceptions about it
C. determined by demand and supply
D. often a subjective estimate, colored by the bias of the analyst
E. all of the above

2. There are many who claim that value is based upon investor perceptions, and perceptions
alone, and that cash flows and earnings do not matter. This argument is flawed because
A. value is determined by earnings and cash flows, and investor perceptions do not matter.
B. perceptions do matter, but they can change. Value must be based upon something more
stable.
C. investors are irrational. Therefore, their perceptions should not determine value.
D. value is determined by investor perceptions, but it is also determined by the underlying
earnings and cash flows. Perceptions must be based upon reality.

3. You use a valuation model to arrive at a value of $15 for a stock. The market price of the
stock is $25. The difference may be explained by

A. a market inefficiency; the market is overvaluing the stock.

B. the use of the wrong valuation model to value the stock.

C. errors in the inputs to the valuation model.

D. none of the above

E. either A, B, or C.

13



CHAPTER 2

APPROACHES TO VALUATION

Analysts use a wide range of models to value assets in practice, ranging from the
simple to the sophisticated. These models often make very different assumptions about
pricing, but they do share some common characteristics and can be classified in broader
terms. There are several advantages to such a classification -- it makes it easier to
understand where individual models fit into the big picture, why they provide different
results and when they have fundamental errors in logic.

In general terms, there are three approaches to valuation. The first, discounted
cashflow valuation, relates the value of an asset to the present value of expected future
cashflows on that asset. The second, relative valuation, estimates the value of an asset by
looking at the pricing of ‘comparable’ assets relative to a common variable such as
earnings, cashflows, book value or sales. The third, contingent claim valuation, uses
option pricing models to measure the value of assets that share option characteristics.
Some of these assets are traded financial assets like warrants, and some of these options
are not traded and are based on real assets — projects, patents and oil reserves are
examples. The latter are often called real options. There can be significant differences in
outcomes, depending upon which approach is used. One of the objectives in this book is
to explain the reasons for such differences in value across different models and to help in

choosing the right model to use for a specific task.

Discounted Cashflow Valuation

While discounted cash flow valuation is one of the three ways of approaching
valuation and most valuations done in the real world are relative valuations, we will argue
that it is the foundation on which all other valuation approaches are built. To do relative
valuation correctly, we need to understand the fundamentals of discounted cash flow
valuation. To apply option pricing models to value assets, we often have to begin with a
discounted cash flow valuation. This is why so much of this book focuses on discounted
cash flow valuation. Anyone who understands its fundamentals will be able to analyze

and use the other approaches. In this section, we will consider the basis of this approach,



a philosophical rationale for discounted cash flow valuation and an examination of the
different sub-approaches to discounted cash flow valuation.
Basis for Discounted Cashflow Valuation

This approach has its foundation in the present value rule, where the value of any
asset is the present value of expected future cashflows that the asset generates.

t=n
CF
vaue = § —L

where,

n = Life of the asset

CF¢ = Cashflow in period t

r = Discount rate reflecting the riskiness of the estimated cashflows
The cashflows will vary from asset to asset -- dividends for stocks, coupons (interest)
and the face value for bonds and after-tax cashflows for a real project. The discount rate
will be a function of the riskiness of the estimated cashflows, with higher rates for riskier
assets and lower rates for safer projects. You can in fact think of discounted cash flow
valuation on a continuum. At one end of the spectrum, you have the default-free zero
coupon bond, with a guaranteed cash flow in the future. Discounting this cash flow at the
riskless rate should yield the value of the bond. A little further up the spectrum are
corporate bonds where the cash flows take the form of coupons and there is default risk.
These bonds can be valued by discounting the expected cash flows at an interest rate that
reflects the default risk. Moving up the risk ladder, we get to equities, where there are
expected cash flows with substantial uncertainty around the expectation. The value here
should be the present value of the expected cash flows at a discount rate that reflects the

uncertainty.

The Underpinnings of Discounted Cashflow Valuation

In discounted cash flow valuation, we try to estimate the intrinsic value of an
asset based upon its fundamentals. What is intrinsic value? For lack of a better definition,
consider it the value that would be attached to the firm by an all-knowing analyst, who

not only knows the expected cash flows for the firm but also attaches the right discount



rate(s) to these cash flows and values them with absolute precision. Hopeless though the
task of estimating intrinsic value may seem to be, especially when valuing young
companies with substantial uncertainty about the future, we believe that these estimates
can be different from the market prices attached to these companies. In other words,
markets make mistakes. Does that mean we believe that markets are inefficient? Not
quite. While we assume that prices can deviate from intrinsic value, estimated based upon

fundamentals, we also assume that the two will converge sooner rather than latter.

Categorizing Discounted Cash Flow Models

There are literally thousands of discounted cash flow models in existence.
Oftentimes, we hear claims made by investment banks or consulting firms that their
valuation models are better or more sophisticated than those used by their
contemporaries. Ultimately, however, discounted cash flow models can vary only a

couple of dimensions and we will examine these variations in this section.

I. Equity Valuation, Firm Valuation and Adjusted Present Value (APV) Valuation
There are three paths to discounted cashflow valuation -- the first is to value just

the equity stake in the business, the second is to value the entire firm, which includes,

besides equity, the other claimholders in the firm (bondholders, preferred stockholders,
etc.) and the third is to value the firm in pieces, beginning with its operations and adding
the effects on value of debt and other non-equity claims. While all three approaches
discount expected cashflows, the relevant cashflows and discount rates are different under

each.

The value of equity is obtained by discounting expected cashflows to equity, i.e.,
the residual cashflows after meeting all expenses, reinvestment needs, tax obligations and
net debt payments (interest, principal payments and new debt issuance), at the cost of

equity, i.e., the rate of return required by equity investors in the firm.

t=n .
Vdue of Equity = é CFtO—EqUIttyt
t=1 (1+ke)

where,



CF to Equity; = Expected Cashflow to Equity in period t
ke = Cost of Equity
The dividend discount model is a specialized case of equity valuation, where the value of

the equity is the present value of expected future dividends.

The value of the firm is obtained by discounting expected cashflows to the firm,
i.e., the residual cashflows after meeting all operating expenses, reinvestment needs and
taxes, but prior to any payments to either debt or equity holders, at the weighted average
cost of capital, which is the cost of the different components of financing used by the
firm, weighted by their market value proportions.
‘3" CFto Firm,

Vaueof Firm = g ————
=1 (1I+WACC)

where,

CF to Firm¢ = Expected Cashflow to Firm in period t

WACC = Weighted Average Cost of Capital

The value of the firm can also be obtained by valuing each claim on the firm
separately. In this approach, which is called adjusted present value (APV), we begin by
valuing equity in the firm, assuming that it was financed only with equity. We then
consider the value added (or taken away) by debt by considering the present value of the
tax benefits that flow from debt and the expected bankruptcy costs.

Value of firm = Value of all-equity financed firm + PV of tax benefits +

Expected Bankruptcy Costs
In fact, this approach can be generalized to allow different cash flows to the firm to be
discounted at different rates, given their riskiness.

While the three approaches use different definitions of cashflow and discount
rates, they will yield consistent estimates of value as long as you use the same set of
assumptions in valuation. The key error to avoid is mismatching cashflows and discount
rates, since discounting cashflows to equity at the cost of capital will lead to an upwardly
biased estimate of the value of equity, while discounting cashflows to the firm at the cost

of equity will yield a downward biased estimate of the value of the firm. In the illustration



that follows, we will show the equivalence of equity and firm valuation. Later in this
book, we will show that adjusted present value models and firm valuation models also

yield the same values.

Illustration 2.1: Effects of mismatching cashflows and discount rates

Assume that you are analyzing a company with the following cashflows for
the next five years. Assume also that the cost of equity is 13.625% and the firm can
borrow long term at 10%. (The tax rate for the firm is 50%.) The current market value of

equity is $1,073 and the value of debt outstanding is $800.

Year Cashflow to Equity Interest (1-t) Cashflow to Firm
1 $50 $ 40 $90
2 $ 60 $ 40 $ 100
3 $68 $ 40 $ 108
4 $76.2 $40 $116.2
5 $83.49 $ 40 $123.49
Terminal Value $ 1603.008 $ 2363.008

The cost of equity is given as an input and is 13.625%, and the after-tax cost of debt is 5%.
Cost of Debt = Pre-tax rate (1 — tax rate) = 10% (1-.5) = 5%
Given the market values of equity and debt, we can estimate the cost of capital.
WACC = Cost of Equity (Equity / (Debt + Equity)) + Cost of Debt
(Debt/(Debt+Equity))
= 13.625% (1073/1873) + 5% (800/1873) = 9.94%
Method 1: Discount CF to Equity at Cost of Equity to get value of equity
We discount cash flows to equity at the cost of equity:
PV of Equity  =50/1.13625 + 60/1.136252 + 68/1.136253 + 76.2/1.136254
+(83.49+1603)/1.13625° = $1073
Method 2: Discount CF to Firm at Cost of Capital to get value of firm
PV of Firm =90/1.0994 + 100/1.09942 + 108/1.09943 + 116.2/1.09944
+ (123.49+2363)/1.0994° = $1873




PV of Equity =PV of Firm — Market Value of Debt
=$ 1873 -$ 800 = $1073
Note that the value of equity is $1073 under both approaches. It is easy to make the
mistake of discounting cashflows to equity at the cost of capital or the cashflows to the

firm at the cost of equity.

Error 1: Discount CF to Equity at Cost of Capital to get too high a value for equity
PV of Equity ~ =50/1.0994 + 60/1.09942 + 68/1.09943 + 76.2/1.0994%
+ (83.49+1603)/1.09945 = $1248
Error 2: Discount CF to Firm at Cost of Equity to get too low a value for the firm
PV of Firm =90/1.13625 + 100/1.136252 + 108/1.136253 + 116.2/1.136254
+(123.49+2363)/1.13625° = $1613
PV of Equity =PV of Firm — Market Value of Debt
= $1612.86 — $800 = $813
The effects of using the wrong discount rate are clearly visible in the last two calculations.
When the cost of capital is mistakenly used to discount the cashflows to equity, the value
of equity increases by $175 over its true value ($1073). When the cashflows to the firm
are erroneously discounted at the cost of equity, the value of the firm is understated by
$260. We have to point out that getting the values of equity to agree with the firm and
equity valuation approaches can be much more difficult in practice than in this example.

We will return and consider the assumptions that we need to make to arrive at this result.

A Simple Test of Cash Flows

There is a simple test that can be employed to determine whether the cashflows
being used in a valuation are cashflows to equity or cashflows to the firm. If the cash flows
that are being discounted are after interest expenses (and principal payments), they are
cash flows to equity and the discount rate that should be used should be the cost of
equity. If the cash flows that are discounted are before interest expenses and principal
payments, they are usually cash flows to the firm. Needless to say, there are other items
that need to be considered when estimating these cash flows, and we will consider them in

extensive detail in the coming chapters.




I1. Total Cash Flow versus Excess Cash Flow Models

The conventional discounted cash flow model values an asset by estimating the
present value of all cash flows generated by that asset at the appropriate discount rate. In
excess return (and excess cash flow) models, only cash flows earned in excess of the
required return are viewed as value creating, and the present value of these excess cash
flows can be added on to the amount invested in the asset to estimate its value. To
illustrate, assume that you have an asset in which you invest $100 million and that you
expect to generate $12 million per year in after-tax cash flows in perpetuity. Assume
further that the cost of capital on this investment is 10%. With a total cash flow model,
the value of this asset can be estimated as follows:
Value of asset = $12 million/0.10 = $120 million
With an excess return model, we would first compute the excess return made on this
asset:
Excess return = Cash flow earned — Cost of capital * Capital Invested in asset

= $12 million — 0.10 * $100 million = $2 million
We then add the present value of these excess returns to the investment in the asset:
Value of asset = Present value of excess return + Investment in the asset
= $2 million/0.10 + $100 million = $120 million

Note that the answers in the two approaches are equivalent. Why, then, would we want
to use an excess return model? By focusing on excess returns, this model brings home the
point that it is not earning per se that create value, but earnings in excess of a required
return. Later in this book, we will consider special versions of these excess return models
such as Economic Value Added (EVA). As in the simple example above, we will argue
that, with consistent assumptions, total cash flow and excess return models are

equivalent.

Applicability and Limitations of DCF Valuation

Discounted cashflow valuation is based upon expected future cashflows and
discount rates. Given these informational requirements, this approach is easiest to use for
assets (firms) whose cashflows are currently positive and can be estimated with some

reliability for future periods, and where a proxy for risk that can be used to obtain



discount rates is available. The further we get from this idealized setting, the more
difficult discounted cashflow valuation becomes. The following list contains some
scenarios where discounted cashflow valuation might run into trouble and need to be
adapted.

(1) Firms in trouble: A distressed firm generally has negative earnings and cashflows. It
expects to lose money for some time in the future. For these firms, estimating future
cashflows is difficult to do, since there is a strong probability of bankruptcy. For firms
which are expected to fail, discounted cashflow valuation does not work very well, since
we value the firm as a going concern providing positive cashflows to its investors. Even
for firms that are expected to survive, cashflows will have to be estimated until they turn
positive, since obtaining a present value of negative cashflows will yield a negative! value
for equity or the firm.

(2) Cyclical Firms: The earnings and cashflows of cyclical firms tend to follow the
economy - rising during economic booms and falling during recessions. If discounted
cashflow valuation is used on these firms, expected future cashflows are usually
smoothed out, unless the analyst wants to undertake the onerous task of predicting the
timing and duration of economic recessions and recoveries. Many cyclical firms, in the
depths of a recession, look like troubled firms, with negative earnings and cashflows.
Estimating future cashflows then becomes entangled with analyst predictions about when
the economy will turn and how strong the upturn will be, with more optimistic analysts
arriving at higher estimates of value. This is unavoidable, but the economic biases of the
analyst have to be taken into account before using these valuations.

(3) Firms with unutilized assets: Discounted cashflow valuation reflects the value of all
assets that produce cashflows. If a firm has assets that are unutilized (and hence do not
produce any cashflows), the value of these assets will not be reflected in the value
obtained from discounting expected future cashflows. The same caveat applies, in lesser
degree, to underutilized assets, since their value will be understated in discounted

cashflow valuation. While this is a problem, it is not insurmountable. The value of these

1 The protection of limited liability should ensure that no stock will sell for less than zero. The price of
such a stock can never be negative.



assets can always be obtained externally?, and added on to the value obtained from
discounted cashflow valuation. Alternatively, the assets can be valued assuming that they
are used optimally.

(4) Firms with patents or product options: Firms often have unutilized patents or licenses
that do not produce any current cashflows and are not expected to produce cashflows in
the near future, but, nevertheless, are valuable. If this is the case, the value obtained from
discounting expected cashflows to the firm will understate the true value of the firm.
Again, the problem can be overcome, by valuing these assets in the open market or by
using option pricing models, and then adding on to the value obtained from discounted
cashflow valuation.

(5) Firms in the process of restructuring: Firms in the process of restructuring often sell
some of their assets, acquire other assets, and change their capital structure and dividend
policy. Some of them also change their ownership structure (going from publicly traded to
private status) and management compensation schemes. Each of these changes makes
estimating future cashflows more difficult and affects the riskiness of the firm. Using
historical data for such firms can give a misleading picture of the firm's value. However,
these firms can be valued, even in the light of the major changes in investment and
financing policy, if future cashflows reflect the expected effects of these changes and the
discount rate is adjusted to reflect the new business and financial risk in the firm.

(6) Firms involved in acquisitions: There are at least two specific issues relating to
acquisitions that need to be taken into account when using discounted cashflow valuation
models to value target firms. The first is the thorny one of whether there is synergy in the
merger and if its value can be estimated. It can be done, though it does require
assumptions about the form the synergy will take and its effect on cashflows. The
second, especially in hostile takeovers, is the effect of changing management on cashflows
and risk. Again, the effect of the change can and should be incorporated into the estimates
of future cashflows and discount rates and hence into value.

(7) Private Firms: The biggest problem in using discounted cashflow valuation models to

value private firms is the measurement of risk (to use in estimating discount rates), since

2 |f these assets are traded on external markets, the market prices of these assets can be used in the
valuation. If not, the cashflows can be projected, assuming full utilization of assets, and the value can be



most risk/return models require that risk parameters be estimated from historical prices on
the asset being analyzed. Since securities in private firms are not traded, this is not
possible. One solution is to look at the riskiness of comparable firms, which are publicly
traded. The other is to relate the measure of risk to accounting variables, which are
available for the private firm.

The point is not that discounted cash flow valuation cannot be done in these
cases, but that we have to be flexible enough to deal with them. The fact is that valuation
is simple for firms with well defined assets that generate cashflows that can be easily
forecasted. The real challenge in valuation is to extend the valuation framework to cover
firms that vary to some extent or the other from this idealized framework. Much of this

book is spent considering how to value such firms.

Relative Valuation

While we tend to focus most on discounted cash flow valuation, when discussing
valuation, the reality is that most valuations are relative valuations. The value of most
assets, from the house you buy to the stocks that you invest in, are based upon how
similar assets are priced in the market place. We begin this section with a basis for relative
valuation, move on to consider the underpinnings of the model and then consider common
variants within relative valuation.
Basis for Relative Valuation

In relative valuation, the value of an asset is derived from the pricing of
‘comparable’ assets, standardized using a common variable such as earnings, cashflows,
book value or revenues. One illustration of this approach is the use of an industry-average
price-earnings ratio to value a firm. This assumes that the other firms in the industry are
comparable to the firm being valued and that the market, on average, prices these firms
correctly. Another multiple in wide use is the price to book value ratio, with firms selling
at a discount on book value, relative to comparable firms, being considered undervalued.
The multiple of price to sales is also used to value firms, with the average price-sales
ratios of firms with similar characteristics being used for comparison. While these three

multiples are among the most widely used, there are others that also play a role in

estimated.



analysis - price to cashflows, price to dividends and market value to replacement value

(Tobin's Q), to name a few.

Underpinnings of Relative Valuation

Unlike discounted cash flow valuation, which we described as a search for intrinsic
value, we are much more reliant on the market when we use relative valuation. In other
words, we assume that the market is correct in the way it prices stocks, on average, but
that it makes errors on the pricing of individual stocks. We also assume that a comparison
of multiples will allow us to identify these errors, and that these errors will be corrected
over time.

The assumption that markets correct their mistakes over time is common to both
discounted cash flow and relative valuation, but those who use multiples and comparables
to pick stocks argue, with some basis, that errors made by mistakes in pricing individual
stocks in a sector are more noticeable and more likely to be corrected quickly. For
instance, they would argue that a software firm that trades at a price earnings ratio of 10,
when the rest of the sector trades at 25 times earnings, is clearly under valued and that the
correction towards the sector average should occur sooner rather than latter. Proponents
of discounted cash flow valuation would counter that this is small consolation if the entire

sector is over priced by 50%.

Categorizing Relative Valuation Models

Analysts and investors are endlessly inventive when it comes to using relative
valuation. Some compare multiples across companies, while others compare the multiple
of a company to the multiples it used to trade in the past. While most relative valuations
are based upon comparables, there are some relative valuations that are based upon

fundamentals.

I. Fundamentals versus Comparables

In discounted cash flow valuation, the value of a firm is determined by its
expected cash flows. Other things remaining equal, higher cash flows, lower risk and
higher growth should yield higher value. Some analysts who use multiples go back to

these discounted cash flow models to extract multiples. Other analysts compare multiples
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across firms or time, and make explicit or implicit assumptions about how firms are
similar or vary on fundamentals.
1. Using Fundamentals

The first approach relates multiples to fundamentals about the firm being valued —
growth rates in earnings and cashflows, payout ratios and risk. This approach to
estimating multiples is equivalent to using discounted cashflow models, requiring the same
information and vyielding the same results. Its primary advantage is to show the
relationship between multiples and firm characteristics, and allows us to explore how
multiples change as these characteristics change. For instance, what will be the effect of
changing profit margins on the price/sales ratio? What will happen to price-earnings ratios
as growth rates decrease? What is the relationship between price-book value ratios and
return on equity?
2. Using Comparables

The more common approach to using multiples is to compare how a firm is valued
with how similar firms are priced by the market, or in some cases, with how the firm was
valued in prior periods. As we will see in the later chapters, finding similar and
comparable firms is often a challenge and we have to often accept firms that are different
from the firm being valued on one dimension or the other. When this is the case, we have
to either explicitly or implicitly control for differences across firms on growth, risk and
cash flow measures. In practice, controlling for these variables can range from the naive
(using industry averages) to the sophisticated (multivariate regression models where the

relevant variables are identified and we control for differences.).

I1. Cross Sectional versus Time Series Comparisons

In most cases, analysts price stocks on a relative basis by comparing the multiple
it is trading to the multiple at which other firms in the same business are trading. In some
cases, however, especially for mature firms with long histories, the comparison is done
across time.
a. Cross Sectional Comparisons

When we compare the price earningsratio of a software firm to the average price

earnings ratio of other software firms, we are doing relative vauation and we are making
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cross sectional comparisons. The conclusions can vary depending upon our assumptions
about the firm being valued and the comparable firms. For instance, if we assume that the
firm we are valuing is similar to the average firm in the industry, we would concludethat it is
cheap if it trades at amultiple that is lower than the average multiple. If, on the other hand,
we assume that the firm being valued isriskier than the average firm in the industry, we
might conclude that the firm should trade at alower multiple than other firmsin the
business. In short, you cannot compare firms without making assumptions about their

fundamentals.

b. Comparisons across time

If you have a mature firm with a long history, you can compare the multiple it
trades today to the multiple it used to trade in the past. Thus, Ford Motor company may
be viewed as cheap because it trades at six times earnings, if it has historically traded at
ten times earnings. To make this comparison, however, you have to assume that your
firm has not changed its fundamentals over time. For instance, you would expect a high
growth firm’s price earnings ratio to drop and its expected growth rate to decrease over
time as it becomes larger. Comparing multiples across time can also be complicated by
changes in the interest rates over time and the behavior of the overall market. For instance,
as interest rates fall below historical norms and the overall market increases, you would
expect most companies to trade at much higher multiples of earnings and book value than

they have historically.

Applicability of multiples and limitations

The allure of multiples is that they are simple and easy to work with. They can be
used to obtain estimates of value quickly for firms and assets, and are particularly useful
when there are a large number of comparable firms being traded on financial markets and
the market is, on average, pricing these firms correctly. They tend to be more difficult to
use to value unique firms, with no obvious comparables, with little or no revenues and
negative earnings.

By the same token, they are also easy to misuse and manipulate, especially when

comparable firms are used. Given that no two firms are exactly similar in terms of risk and



growth, the definition of ‘comparable’ firms is a subjective one. Consequently, a biased
analyst can choose a group of comparable firms to confirm his or her biases about a firm's
value. An illustration of this is given below. While this potential for bias exists with
discounted cashflow valuation as well, the analyst in DCF valuation is forced to be much
more explicit about the assumptions which determine the final value. With multiples,

these assumptions are often left unstated.

Illustration 2.2. The potential for misuse with comparable firms
Assume that an analyst is valuing an initial public offering of a firm that
manufactures computer software. At the same time, the price-earnings multiples of other

publicly traded firms manufacturing software are as follows:3

Firm Multiple
Adobe Systems 23.2
Autodesk 20.4
Broderbund 32.8
Computer Associates 18.0
Lotus Development 24.1
Microsoft 27.4
Novell 30.0
Oracle 37.8
Software Publishing 10.6
System Software 15.7
Average PE Ratio 24.0

While the average PE ratio using the entire sample listed above is 24, it can be changed
markedly by removing a couple of firms from the group. For instance, if the two firms
with the lowest PE ratios in the group (Software Publishing and System Software) are
eliminated from the sample, the average PE ratio increases to 27. If the two firms with the
highest PE ratios in the group (Broderbund and Oracle) are removed from the group, the

average PE ratio drops to 21.

3 These were the PE ratios for these firms at the end of 1992.
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The other problem with using multiples based upon comparable firms is that it
builds in errors (over valuation or under valuation) that the market might be making in
valuing these firms. In illustration 2.2, for instance, if the market has overvalued all
computer software firms, using the average PE ratio of these firms to value an initial
public offering will lead to an overvaluation of its stock. In contrast, discounted cashflow
valuation is based upon firm-specific growth rates and cashflows, and is less likely to be

influenced by market errors in valuation.

Asset Based Valuation Models
There are some who add a fourth approach to valuation to the three that we
describe in this chapter. They argue that you can argue the individual assets owned by a
firm and use that to estimate its value — asset based valuation models. In fact, there are

several variants on asset based valuation models. The first is liquidation value, which is

obtained by aggregating the estimated sale proceeds of the assets owned by a firm. The

second is replacement cost, where you evaluate what it would cost you to replace all of

the assets that a firm has today.

While analysts may use asset-based valuation approaches to estimate value, we
do not consider them to be alternatives to discounted cash flow, relative or option pricing
models since both replacement and liquidation values have to be obtained using one or
more of these approaches. Ultimately, all valuation models attempt to value assets — the
differences arise in how we identify the assets and how we attach value to each asset. In
liquidation valuation, we look only at assets in place and estimate their value based upon
what similar assets are priced at in the market. In traditional discounted cash flow
valuation, we consider all assets including expected growth potential to arrive at value.
The two approaches may, in fact, yield the same values if you have a firm that has no

growth assets and the market assessments of value reflect expected cashflows.

Contingent Claim Valuation
Perhaps the most significant and revolutionary development in valuation is the
acceptance, at least in some cases, that the value of an asset may not be greater than the

present value of expected cash flows if the cashflows are contingent on the occurrence or
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non-occurrence of an event. This acceptance has largely come about because of the
development of option pricing models. While these models were initially used to value
traded options, there has been an attempt, in recent years, to extend the reach of these
models into more traditional valuation. There are many who argue that assets such as
patents or undeveloped reserves are really options and should be valued as such, rather
than with traditional discounted cash flow models.
Basis for Approach

A contingent claim or option pays off only under certain contingencies - if the
value of the underlying asset exceeds a pre-specified value for a call option, or is less than
a pre-specified value for a put option. Much work has been done in the last twenty years
in developing models that value options, and these option pricing models can be used to
value any assets that have option-like features.

The following diagram illustrates the payoffs on call and put options as a function

of the value of the underlying asset:

Figure 2.1: Payoff Diagram on Call and Put Options

Net Payoff or
Call Option

Net Payoff on Put Option

Break Even

Z Strike price
| >
) k Value of Underlying asset
Maximum Break Even

Loss

An option can be valued as a function of the following variables - the current value, the
variance in value of the underlying asset, the strike price, the time to expiration of the
option and the riskless interest rate. This was first established by Black and Scholes
(1972) and has been extended and refined subsequently in numerous variants. While the

Black-Scholes option pricing model ignored dividends and assumed that options would
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not be exercised early, it can be modified to allow for both. A discrete-time variant, the
Binomial option pricing model, has also been developed to price options.

An asset can be valued as an option if the payoffs are a function of the value of an
underlying asset. It can be valued as a call option if the payoff is contingent on the value
of the asset exceeding a pre-specified level.. It can be valued as a put option if the payoff

increases as the value of the underlying asset drops below a pre-specified level.

Underpinnings for Contingent Claim Valuation

The fundamental premise behind the use of option pricing models is that
discounted cash flow models tend to understate the value of assets that provide payoffs
that are contingent on the occurrence of an event. As a simple example, consider an
undeveloped oil reserve belonging to Exxon. You could value this reserve based upon
expectations of oil prices in the future, but this estimate would miss the two non-
exclusive facts.
1. The oil company will develop this reserve if oil prices go up and will not if oil prices
decline.
2. The oil company will develop this reserve if development costs go down because of

technological improvement and will not if development costs remain high.

An option pricing model would yield a value that incorporates these rights.

When we use option pricing models to value assets such as patents and
undeveloped natural resource reserves, we are assuming that markets are sophisticated
enough to recognize such options and to incorporate them into the market price. If the
markets do not, we assume that they will eventually, with the payoff to using such

models comes about when this occurs

Categorizing Option Pricing Models

The first categorization of options is based upon whether the underlying asset is a
financial asset or a real asset. Most listed options, whether they are options listed on the
Chicago Board of Options or convertible fixed income securities, are on financial assets
such as stocks and bonds. In contrast, options can be on real assets such as commodities,

real estate or even investment projects. Such options are often called real options.
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A second and overlapping categorization is based upon whether the underlying
asset is traded on not. The overlap occurs because most financial assets are traded,
whereas relatively few real assets are traded. Options on traded assets are generally easier
to value and the inputs to the option models can be obtained from financial markets
relatively easily. Options on non-traded assets are much more difficult to value since

there are no market inputs available on the underlying asset.

Applicability of Option Pricing Models and Limitations

There are several direct examples of securities that are options - LEAPS, which
are long term equity options on traded stocks that you can buy or sell on the American
Stock Exchange. Contingent value rights which provide protection to stockholders in
companies against stock price declines. and warrants which are long term call options
issued by firms.

There are other assets that generally are not viewed as options but still share
several option characteristics. Equity, for instance, can be viewed as a call option on the
value of the underlying firm, with the face value of debt representing the strike price and
term of the debt measuring the life of the option. A patent can be analyzed as a call
option on a product, with the investment outlay needed to get the project going
representing the strike price and the patent life being the time to expiration of the option.

There are limitations in using option pricing models to value long term options on
non-traded assets. The assumptions made about constant variance and dividend yields,
which are not seriously contested for short term options, are much more difficult to
defend when options have long lifetimes. When the underlying asset is not traded, the
inputs for the value of the underlying asset and the variance in that value cannot be
extracted from financial markets and have to be estimated. Thus the final values obtained
from these applications of option pricing models have much more estimation error
associated with them than the values obtained in their more standard applications (to

value short term traded options).

Conclusion
There are three basic, though not mutually exclusive, approaches to valuation. The

first is discounted cashflow valuation, where cashflows are discounted at a risk-adjusted
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discount rate to arrive at an estimate of value. The analysis can be done purely from the
perspective of equity investors, by discounting expected cashflows to equity at the cost
of equity, or it can be done from the viewpoint of all claimholders in the firm, by
discounting expected cashflows to the firm at the weighted average cost of capital. The
second is relative valuation, where the value of the equity in a firm is based upon the
pricing of comparable firms relative to earnings, cashflows, book value or sales. The third
is contingent claim valuation, where an asset with the characteristics of an option is
valued using an option pricing model. There should be a place for each among the tools

available to any analyst interested in valuation.
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Questions and Short Problems: Chapter 2

1. Discounted cash flow valuation is based upon the notion that the value of an asset is the
present value of the expected cash flows on that asset, discounted at a rate that reflects the
riskiness of those cash flows. Specify whether the following statements about discounted cash
flow valuation are true or false, assuming that all variables are constant except for the
variable discussed below:

A. As the discount rate increases, the value of an asset increases.

B. As the expected growth rate in cash flows increases, the value of an asset increases.

C. As the life of an asset is lengthened, the value of that asset increases.

D. As the uncertainty about the expected cash flows increases, the value of an asset

increases.

E. An asset with an infinite life (i.e., it is expected to last forever) will have an infinite

value.

2. Why might discounted cash flow valuation be difficult to do for the following types of
firms?
A. A private firm, where the owner is planning to sell the firm.
B. A biotechnology firm, with no current products or sales, but with several promising
product patents in the pipeline.
C. A cyclical firm, during a recession.
D. A troubled firm, which has made significant losses and is not expected to get out of
trouble for a few years.
E. A firm, which is in the process of restructuring, where it is selling some of its assets and
changing its financial mix.
F. A firm, which owns a lot of valuable land that is currently unutilized.

3. The following are the projected cash flows to equity and to the firm over the next five

years:
Year CF to Equity Int (1-t) CF to Firm
1 $250.00 $90.00 $340.00
2 $262.50 $94.50 $357.00
3 $275.63 $99.23 $374.85
4 $289.41 $104.19 $393.59
5 $303.88 $109.40 $413.27
Terminal Value| $3,946.50 $6,000.00

(The terminal value is the value of the equity or firm at the end of year 5.)
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The firm has a cost of equity of 12% and a cost of capital of 9.94%. Answer the following

guestions:

A. What is the value of the equity in this firm?

B. What is the value of the firm?

4. You are estimating the price/earnings multiple to use to value Paramount Corporation by

looking at the average price/earnings multiple of comparable firms. The following are the

price/earnings ratios of firms in the entertainment business.

Firm P/E Ratio
Disney (Walt) 22.09
Time Warner 36.00
King World Productions  14.10
New Line Cinema 26.70

A. What is the average P/E ratio?

Firm
PLG
CIR

GET
GTK

P/E Ratio
23.33
22.91
97.60
26.00

B. Would you use all the comparable firms in calculating the average? Why or why not?

C. What assumptions are you making when you use the industry-average P/E ratio to value

Paramount Communications?
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CHAPTER 3

UNDERSTANDING FINANCIAL STATEMENTS

Financia statements provide the fundamental information that we use to analyze and
answer valuation questions. It is important, therefore, that we understand the principles
governing these statements by looking at four questions:

How valuable are the assets of afirm? The assets of afirm can come in several forms —
assets with long lives such as land and buildings, assets with shorter lives such
inventory, and intangible assets that still produce revenues for the firm such as patents
and trademarks.

How did the firm raise the funds to finance these assets? In acquiring these assets, firms
can use the funds of the owners (equity) or borrowed money (debt), and the mix is
likely to change as the assets age.

How profitable are these assets? A good investment, we argued, is one that makes a
return greater than the hurdle rate. To evaluate whether the investments that a firm has
already made are good investments, we need to estimate what returns we are making on
these investments.

How much uncertainty (or risk) is embedded in these assets? While we have not directly
confronted the issue of risk yet, estimating how much uncertainty there isin existing
investments and the implications for afirmis clearly afirst step.

We will ook at the way accountants would answer these questions, and why the
answers might be different when doing valuation. Some of these differences can be traced to
the differences in objectives — accountants try to measure the current standing and
immediate past performance of afirm, whereas valuation is much more forward looking.

The Basic Accounting Statements

There are three basic accounting statements that summarize information about a
firm. Thefirst isthe balance sheet, shown in Figure 3.1, which summarizes the assets
owned by afirm, the value of these assets and the mix of financing, debt and equity, used to
finance these assets at a point in time.



Figure 3.1: The Balance Sheet

Assets

Liabilities

CLong Lived Real Assets ) Fixed Assets

CShort-I Ived Assets ) Current Assets

nvestments in securities & Financial Investments
assets of other firms

SWhICh are not pnysSica, Intangible Assets
like patents & trademarks

Current CShort-term liabilities of thefi@
Libilties

Debt C Debt obligations of firm )

Other
Liabilities COther long-term obligati ons)

Equity CEquityinv&tmentinfirm )

The next isthe income statement, shown in Figure 3.2, which provides information on the
revenues and expenses of the firm, and the resulting income made by the firm, during a
period. The period can be aquarter (if it isaquarterly income statement) or ayear (if itisan

annual report).



Figure 3.2: Income Statement

Gross revenues from sale
of products or services Revenues

XPenses associates with _
generating revenues - Operating Expenses
Operating income for the = Operating Income
period

Expenses associated with - Financial Expenses
borrowing and other financing

QTaxes due on taxable income) - Taxes

arnings to Common _ .
Preferred Equity for = Net Income before extraordinary items
Current Period

Profits and Losses not + Extraordinary Losses (Profits)
associated with operations

with changes in accounting

rofits or losses associated + Income Changes Associated with Accounting Changes
rules

Dividends paid to preferred - Preferred Dividends
stockholders

= Net Income to Common Stockholders

Finally, thereisthe statement of cash flows, shown in figure 3.3, which specifies the
sources and uses of cash of the firm from operating, investing and financing activities,
during a period.



Figure 3.3: Satement of Cash Flows

Net cash flow from operations, )
after taxes and interest expenses Cash Flows From Operations

/I ncludes divestiture and acquisition
g;éeglsﬁségzp gﬂc?,xg gf' tures) | Cash Flows From Investing
financial assets. Also includes

\ &cquisitions of other firms.

/Net cash flow from the issue and ] ]
repurchase of equity, from the + Cash Flows from Financing
issue and repayment of debt and after

\divi dend payments

= Net Change in Cash Balance
The statement of cash flows can be viewed as an attempt to explain how much the cash
flows during a period were, and why the cash balance changed during the period.

Asset M easurement and Valuation

When analyzing any firm, we would like to know the types of assetsthat it owns, the
values of these assets and the degree of uncertainty about these values. Accounting
statements do a reasonably good job of categorizing the assets owned by afirm, apartia job
of assessing the values of these assets and a poor job of reporting uncertainty about asset
values. In this section, we will begin by looking at the accounting principles underlying
asset categorization and measurement, and the limitations of financial statements in
providing relevant information about assets.

Accounting Principles Underlying Asset M easur ement

An asset is any resource that has the potential to either generate future cash inflows
or reduce future cash outflows. While that is a general definition broad enough to cover
almost any kind of asset, accountants add a caveat that for aresource to be an asset. A firm
has to have acquired it in a prior transaction and be able to quantify future benefits with
reasonable precision. The accounting view of asset value isto agreat extent grounded in the
notion of historical cost, which isthe original cost of the asset, adjusted upwards for
improvements made to the asset since purchase and downwards for the loss in vaue
associated with the aging of the asset. This historical cost is called the book value. While



the generally accepted accounting principles for valuing an asset vary across different kinds

of assets, three principles underlie the way assets are valued in accounting statements.
An Abiding Belief in Book Value as the Best Estimate of Value: Accounting estimates of
asset vaue begin with the book value. Unless a substantial reason is given to do
otherwise, accountants view the historical cost as the best estimate of the value of an
asset.
A Distrust of Market or Estimated Value: When a current market value exists for an
asset that is different from the book value, accounting convention seems to view this
market value with suspicion. The market price of an asset is often viewed as both much
too volatile and too easily manipulated to be used as an estimate of value for an asset.
This suspicion runs even deeper when values are is estimated for an asset based upon
expected future cash flows.
A Preference for under estimating value rather than over estimating it: When thereis
more than one approach to valuing an asset, accounting convention takes the view that
the more conservative (lower) estimate of value should be used rather than the less
conservative (higher) estimate of value. Thus, when both market and book vaue are
available for an asset, accounting rules often require that you use the lesser of the two
numbers.

Measuring Asset Value

Thefinancia statement in which accountants summarize and report asset valueisthe
bal ance sheet. To examine how asset value is measured, let us begin with the way assets are
categorized in the balance sheet. First, there are the fixed assets, which include the long-
term assets of the firm, such as plant, equipment, land and buildings. Next, we have the
short-term assets of the firm, including inventory (including raw materials, work in progress
and finished goods), receivables (summarizing moneys owed to the firm) and cash; these
are categorized as current assets. We then have investments in the assets and securities of
other firms, which are generally categorized as financia investments. Finaly, we have what
isloosely categorized as intangible assets. These include assets, such as patents and
trademarks that presumably will create future earnings and cash flows, and also uniquely
accounting assets such as goodwill that arise because of acquisitions made by the firm.

Fixed Assets

Generally accepted accounting principles (GAAP) in the United States require the
valuation of fixed assets at historical cost, adjusted for any estimated gain and lossin value
from improvements and the aging, respectively, of these assets. While in theory the
adjustments for aging should reflect the loss of earning power of the asset asit ages, in



practice they are much more a product of accounting rules and convention, and these
adjustments are called depr eciation. Depreciation methods can very broadly be categorized
into straight line (where the lossin asset value is assumed to be the same every year over
itslifetime) and acceler ated (where the asset |loses more value in the earlier years and less
in the later years). [While tax rules, at least in the United States, have restricted the freedom
that firms have on their choice of asset life and depreciation methods, firms continue to have
asignificant amount of flexibility on these decisions for reporting purposes. Thus, the
depreciation that is reported in the annual reports may not, and generally is not, the same
depreciation that is used in the tax statements.

Since fixed assets are vaued at book value and are adjusted for depreciation
provisions, the value of afixed asset is strongly influenced by both its depreciable life and
the depreciation method used. Many firmsin the United States use straight line depreciation
for financial reporting while using accelerated depreciation for tax purposes, since firms can
report better earnings with the formerl, at least in the years right after the asset is acquired.
In contrast, Japanese and German firms often use accel erated depreciation for both tax and
financial reporting purposes, leading to reported income which is understated relative to that
of their U.S. counterparts.

Current Assets

Current assets include inventory, cash and accounts receivables. It isin this category
that accountants are most amenable to the use of market vaue, especialy in valuing
marketable securities.

Accounts Receivable

Accounts receivable represent money owed by entities to the firm on the sale of
products on credit. When the Home Depot sells products to building contractors and gives
them afew weeks to make the payment, it is creating accounts receivable. The accounting
convention is for accounts receivable to be recorded as the amount owed to the firm, based
upon the billing at the time of the credit sale. The only major valuation and accounting issue
iswhen the firm has to recognize accounts receivabl e that are not collectible. Firms can set
aside a portion of their income to cover expected bad debts from credit sales, and accounts
receivable will be reduced by thisreserve. Alternatively, the bad debts can be recognized as
they occur and the firm can reduce the accounts receivable accordingly. There is the danger,

1 Depreciation is treated as an accounting expense. Hence, the use of straight line depreciation (which is
lower than accelerated depreciation in the first few years after an asset is acquired) will result in lower
expenses and higher income.



however, that absent a decisive declaration of abad debt, firms may continue to show as
accounts receivable amounts that they know are unlikely to be ever collected.

Cash

Cash is one of the few assets for which accountants and financial analysts should
agree on value. The value of a cash balance should not be open to estimation error. Having
said this, we should note that fewer and fewer companies actualy hold cash in the
conventional sense (as currency or as demand deposits in banks). Firms often invest the
cash in interest-bearing accounts or in treasuries, so asto earn areturn on their investments.
In either case, market value can deviate from book value, especially if the investments are
long term. While there is no real default risk in either of these investments, interest rate
movements can affect their value. We will examine the valuation of marketable securities
later in this section.

Inventory
Three basis approaches to valuing inventory are allowed by GAAP: FIFO, LIFO
and Weighted Average.
(a) First-in, First-out (FIFO): Under FIFO, the cost of goods sold is based upon the cost
of material bought earliest in the period, while the cost of inventory is based upon the cost
of material bought latest in the year. Thisresultsin inventory being valued close to the
current replacement cost. During periods of inflation, the use of FIFO will result in the
lowest estimate of cost of goods sold among the three valuation approaches, and the highest
net income.
(b) Last-in, First-out (LIFO): Under LIFO, the cost of goods sold is based upon the cost
of material bought latest in the period, while the cost of inventory is based upon the cost of
material bought earliest in the year. Thisresultsin finished goods being valued close to the
current production cost. During periods of inflation, the use of LIFO will result in the
highest estimate of cost of goods sold among the three val uation approaches, and the lowest
net income.
(c) Weighted Average: Under the weighted average approach, both inventory and the cost of
goods sold are based upon the average cost of all materials bought during the period. When
inventory turns over rapidly, this approach will more closaly resemble FIFO than LIFO.
Firms often adopt the LI1FO approach for its tax benefits during periods of high
inflation. The cost of goods sold is then higher because it is based upon prices paid towards
to the end of the accounting period. This, in turn, will reduce the reported taxable income
and net income, while increasing cash flows. Studies indicate that larger firms with rising



prices for raw materials and labor, more variable inventory growth and an absence of other
tax loss carry forwards are much more likely to adopt the L1FO approach.

Given the income and cash flow effects of inventory valuation methods, it is often
difficult to compare the inventory values of firms that use different methods. There is,
however, one way of adjusting for these differences. Firms that choose the L1FO approach
to value inventories have to specify in a footnote the difference in inventory vauation
between FIFO and LIFO, and this differenceistermed the L1FO reserve. It can be used to
adjust the beginning and ending inventories, and consequently the cost of goods sold, and to
restate income based upon FIFO valuation.

I nvestments (Financial) and Marketable Securities

In the category of investments and marketable securities, accountants consider
investments made by firms in the securities or assets of other firms, and other marketable
securitiesincluding treasury bills or bonds. The way in which these assets are vaued
depends upon the way the investment is categorized and the motive behind the investment.
In general, an investment in the securities of another firm can be categorized as a minority,
passive investment; aminority, active investment; or a majority, active investment.
The accounting rules vary depending upon the categorization.

Minority, Passive Investments
If the securities or assets owned in another firm represent less than 20% of the

overal ownership of that firm, an investment is treated as a minority, passive investment.
These investments have an acquisition value, which represents what the firm originaly paid
for the securities and often a market value. Accounting principles require that these assets be
sub-categorized into one of three groups. investments that will be held to maturity,
investments that are available for sale and trading investments. The valuation principles vary
for each.

For investments that will be held to maturity, the valuation is at historical cost or book

value, and interest or dividends from this investment are shown in the income statement

under net interest expenses

For investments that are available for sde, the vauation is a market vaue, but the

unrealized gains or losses are shown as part of the equity in the balance sheet and not in

the income statement. Thus, unrealized losses reduce the book value of the equity in the

firm, and unrealized gains increase the book value of equity.

For trading investments, the valuation is at market value and the unrealized gains and

losses are shown in the income statement.



Firms are dlowed an dement of discretion in the way they classify investments and,
subsequently, in the way they value these assets. This classification ensures that firms such
as investment banks, whose assets are primarily securities held in other firms for purposes
of trading, revalue the bulk of these assets at market levels each period. This is caled
mar king-to-market and provides one of the few instances in which market value trumps
book value in accounting statements.

Minority, Active |nvestments

If the securities or assets owned in another firm represent between 20% and 50% of
the overdl ownership of that firm, an investment is treated as a minority, active
investment. While these investments have an initial acquisition value, a proportional share
(based upon ownership proportion) of the net income and losses made by the firm in which
the investment was made, is used to adjust the acquisition cost. In addition, the dividends
received from the investment reduce the acquisition cost. This approach to vauing
investmentsis called the equity approach.

The market value of these investments is not considered until the investment is
liquidated, at which point the gain or loss from the sale, relative to the adjusted acquisition
cost is shown as part of the earnings under extraordinary itemsin that period.

Majority, Active |nvestments

If the securities or assets owned in another firm represent more than 50% of the
overal ownership of that firm, an investment istreated asa majority active investment2.
In this case, the investment is no longer shown as afinancial investment but is instead
replaced by the assets and liabilities of the firm in which the investment was made. This
approach leads to a consolidation of the balance sheets of the two firms, where the assets
and liabilities of the two firms are merged and presented as one balance sheet. The share of
the firm that is owned by other investorsis shown asa minority interest on the liability
side of the balance sheet. A similar consolidation occurs in the financial statements of the
other firm as well. The statement of cash flows reflects the cumulated cash inflows and
outflows of the combined firm. Thisisin contrast to the equity approach, used for minority
active investments, in which only the dividends received on the investment are shown as a
cash inflow in the cash flow statement.

2 Firms have evaded the requirements of consolidation by keeping their share of ownership in other firms
bel ow 50%.



Here again, the market value of thisinvestment is not considered until the ownership
stakeisliquidated. At that point, the difference between the market price and the net value of
the equity stakein thefirmistreated as again or loss for the period.

I ntangible Assets
Intangible assets include awide array of assets ranging from patents and trademarks
to goodwill. The accounting standards vary across intangible assets.

1. Patents and Trademarks

Patents and trademarks are valued differently depending on whether they are
generated internally or acquired. When patents and trademarks are generated from internal
sources, such as research, the costs incurred in developing the asset are expensed in that
period even though the asset might have a life of several accounting periods. Thus, the
intangible asset is not usually valued in the balance sheet of the firm. In contrast, when an
intangible asset is acquired from an external party, it istreated as an asset.

Intangibl e assets have to be amortized over their expected lives, with a maximum
amortization period of 40 years. The standard practice is to use straight-line amortization.
For tax purposes, however, firms are not allowed to amortize goodwill or other intangible
assets with no specific lifetime.

2. Goodwill

Intangible assets are sometimes the by-products of acquisitions. When a firm
acquires another firm, the purchase price is first dlocated to tangible assets and then
allocated to any intangible assets such as patents or trade names. Any residual becomes
goodwill. While accounting principles suggest that goodwill captures the vaue of any
intangibles that are not specifically identifiable, it isreally a reflection of the difference
between the market value of the firm owning the assets and the book value of assets. This
approach is called pur chase accounting and it creates an intangible asset (goodwill) which
has to be amortized over 40 years. Firms, which do not want to see this charge against their
earnings, often use an dternative approach caled pooling accounting, in which the
purchase price never shows up in the balance sheet. Instead, the book values of the two
companiesinvolved in the merger are aggregated to create the consolidated balance of the
combined firm.3

3 The Financial Accounting Standards Board (FASB) was considering eliminating the use of pooling and
reducing the amortization period for goodwill in purchase accounting to 20 years at the time this book went
to print.
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[llustration 3.1: Asset Values for Boeing and the Home Depot
Table 3.1 summarizes asset values, as measured in the balance sheets of Boeing, the
aerospace giant, and The Home Depot, a building suppliers retailer, at the end of the 1998
financid year:
Table 3.1 Assets: Boeing and the Home Depot

Boeing Home Depot
Net Fixed Assets $8,589 $8,160
Goodwill $2,312 $14(
Investments and Notes Receivable $0 $4]
Deferred Income Taxes $411 $
Prepaid Pension Expense $3,513 $(
Customer Financing $4,930 $(
Other Assets $542 $191
Current Assets
Cash $2,183 $67
Short-term Marketable Investments $279 $
Accounts Receivables $3,288 $469
Current Portion of Customer Financing $781 $(
Deferred Income Taxes $1,495 $
Inventories $8,349 $4,293
Other Current Assets $0 $109
Total Current Assets $16,375 $4,933
Total Assets $36,672 $13,465

There are anumber of points worth noting about these asset values.

1. Goodwill: Boeing, which acquired Rockwell in 1996 and McDonnell Douglasin 1997,
used purchase accounting for the Rockwell acquisition and pooling for McDonnell
Douglas. The goodwill on the balance sheet reflects the excess of acquisition value over
book vaue for Rockwell and is being amortized over 30 years. With McDonnell
Douglas, thereis no recording of the premium paid on the acquisition among the assets.

2. Customer Financing and Accounts Receivable: Boeing often either provides financing
to its customers to acquire its planes or acts as the lessor on the planes. Since these
contracts tend to run over several years, the present value of the payments due in future
years on the financing and the |ease payments is shown as customer financing. The
current portion of these payments is shown as accounts receivable. The Home Depot
provides credit to its customers as well, but all these payments due are shown as
accounts receivable, since they are all short term.

11



3. Inventories Boeing values inventories using the weighted average cost method, while
The Home Depot uses the FIFO approach for valuing inventories.

4. Marketable Securities. Boeing classifies its short term investments as trading
investments and records them at market value. The Home Depot has a mix of trading,
available-for-sale and held-to-maturity investments and therefore uses a mix of book
and market value to value these investments.

5. Prepaid Pension Expense: Boeing records the excess of its pension fund assets over its
expected pension fund liabilities as an asset on the balance sheet.

Finally, the balance sheet for Boeing fails to report the value of avery significant asset,

which isthe effect of past research and devel opment expenses. Since accounting convention

requires that these be expensed in the year that they occur and not capitalized, the research
asset does not show up in the balance sheet. In chapter 9, we will consider how to capitalize
research and development expenses and the effects on balance sheets.

Measuring Financing Mix

The second set of questions that we would like to answer and accounting statements
to shed some light on relates to the current value and subsequently the mixture of debt and
equity used by the firm. The bulk of the information about these questionsiis provided on
the liability side of the balance sheet and the footnotes.

Accounting Principles Underlying Liability and Equity M easur ement

Just as with the measurement of asset vaue, the accounting categorization of
liabilities and equity is governed by a set of fairly rigid principles. The first is a strict
categorization of financing into either a liability or equity based upon the nature of the
obligation. For an obligation to be recognized as aliability, it must meet three requirements:
1. It must be expected to lead to a future cash outflow or the loss of afuture cash inflow at

some specified or determinable date,
2. Thefirm cannot avoid the obligation.
3. Thetransaction giving rise to the obligation has happened already.
In keeping with the earlier principle of conservatism in estimating asset value, accountants
recognize as liabilities only cash flow obligations that cannot be avoided.

The second principleis that the value of both liabilities and equity in afirm are
better estimated using historical costs with accounting adjustments, rather than with
expected future cash flows or market value. The process by which accountants measure the
value of liabilities and equities is inextricably linked to the way they value assets. Since
assets are primarily valued at historical cost or at book value, both debt and equity also get
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measured primarily at book vaue. In the section that follows, we will examine the
accounting measurement of both liabilities and equity.

Measuring the Value of Liabilitiesand Equities

Accountants categorize liabilities into current liabilities, long term debt and long term
liabilities that are neither debt nor equity. Next, we will examine the way they measure each
of these.

Current Liabilities
Current liabilities categorizes al obligations that the firm has coming due in the next
accounting period. These generally include:

1. Accounts Payable — representing credit received from suppliers and other vendors to the
firm. The value of accounts payable represents the amounts due to these creditors. For
thisitem, book and market value should be similar.

2. Short term borrowing — representing short term loans (due in less than a year) taken to
finance the operations or current asset needs of the business. Here again, the vaue
shown represents the amounts due on such loans, and the book and market value should
be similar, unless the default risk of the firm has changed dramatically since it borrowed
the money.

3. Short term portion of long term borrowing — representing the portion of the long term
debt or bonds that is coming due in the next year. Here again, the value shown is the
actual amount due on these loans, and market and book value should converge as the
due date approaches.

4. Other short term liabilities—which is a catch-all component for any other short term
liabilities that the firm might have, including wages due to its employees and taxes due
to the government.

Of all theitems on the liability side of the balance sheet, absent outright fraud, current

liabilities should be the one for which the accounting estimates of book value and financial

estimates of market value are the closest.

Long Term Debt

Long term debt for firms can take one of two forms. It can be along-term loan from
abank or other financia ingtitution or it can be a long-term bond issued to financial
markets, in which case the creditors are the investors in the bond. Accountants measure the
value of long term debt by looking at the present value of payments due on the loan or bond
at the time of the borrowing. For bank loans, this will be equal to the nominal value of the
loan. With bonds, however, there are three possibilities: When bonds are issued at par value,
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for instance, the value of the long-term debt is generally measured in terms of the nominal
obligation created, in terms of principal (face value) due on the borrowing. When bonds are
issued at a premium or adiscount on par value, the bonds are recorded at the issue price, but
the premium or discount to the face value is amortized over the life of the bond. As an
extreme example, companies that issue zero coupon debt have to record the debt at the issue
price, which will be significantly below the principa (face value) due at maturity. The
difference between the issue price and the face value is amortized each period and is treated
as anon-cash interest expense that is tax deductible.

In all these cases, the book value of debt is unaffected by changesin interest rates
during the life of the loan or bond. Note that as market interest rates rise (fall), the present
value of the loan obligations should decrease (increase). This updated market value for debt
is not shown on the balance sheet. If debt isretired prior to maturity, the difference between
book value and the amount paid at retirement is treated as an extraordinary gain or lossin
the income statement.

Finaly, companies which have long term debt denominated in non-domestic
currencies have to adjust the book vaue of debt for changes in exchange rates. Since
exchange rate changes reflect underlying changes in interest rates, it does imply that this
debt islikely to be valued much nearer to market value than is debt in the home currency.

Other Long Term Liabilities

Firms often have long term obligations that are not captured in the long term debt
item. These include obligations to lessors on assets that firms have leased, to employeesin
the form of pension fund and health care benefits yet to be paid, and to the government in
the form of taxes deferred. In the last two decades, accountants have increasingly moved
towards quantifying these liabilities and showing them aslong term liabilities.

1. Leases

Firms often choose to lease long-term assets rather than buy them. L ease payments
create the same kind of obligation that interest payments on debt create, and they must be
viewed inasimilar light. If afirm is allowed to lease a significant portion of its assets and
keep it off itsfinancial statements, a perusal of the statements will give avery misleading
view of the company's financial strength. Consequently, accounting rules have been devised
to forcefirmsto reveal the extent of their |ease obligations on their books.

There are two ways of accounting for leases. In an oper ating lease, the lessor (or
owner) transfers only the right to use the property to the lessee. At the end of the lease
period, the lessee returns the property to the lessor. Since the lessee does not assume the
risk of ownership, the lease expense is treated as an operating expense in the income
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statement and the lease does not affect the balance sheet. In a capital lease, the lessee
assumes some of the risks of ownership and enjoys some of the benefits. Consequently, the
lease, when signed, is recognized both as an asset and as aliability (for the lease payments)
on the balance sheet. The firm gets to claim depreciation each year on the asset and also
deducts the interest expense component of the lease payment each year. In general, capital
| eases recognize expenses sooner than equivalent operating leases.

Since firms prefer to keep leases off the books and sometimes to defer expenses
they have a strong incentive to report al leases as operating leases. Consequently the
Financial Accounting Standards Board has ruled that alease should be treated as a capital
leaseif it meets any one of the following four conditions.

(&) Theleaselife exceeds 75% of the life of the asset.

(b) Thereisatransfer of ownership to the lessee at the end of the lease term.

(c) Thereisan option to purchase the asset at a"bargain price" at the end of the lease term.
(d) The present value of the lease payments, discounted at an appropriate discount rete,
exceeds 90% of the fair market value of the asset.

The lessor uses the same criteriafor determining whether the lease is a capital or operating
lease and accounts for it accordingly. If it is a capital lease, the lessor records the present
value of future cash flows as revenue and recognizes expenses. The lease receivableis aso
shown as an asset on the balance sheet and the interest revenue is recognized over the term
of the lease as paid.

From atax standpoint, the lessor can claim the tax benefits of the leased asset only if
it is an operating lease, though the revenue code uses dightly different criteria® for
determining whether the lease is an operating lease.

2. Employee Benefits

Employers provide pension and health care benefits to their employees. In many
cases, the obligations created by these benefits are extensive and afailure by the firm to
adequately fund these obligations needs to be revealed in financial statements.
a. Pension Plans

In apension plan, the firm agrees to provide certain benefits to its employees, either
by specifying a'defined contribution’ (wherein afixed contribution is made to the plan each
year by the employer, without any promises as to the benefits which will be delivered in the

4 The requirements for an operating lease in the revenue code are as follows - (a) the property can be used by
someone other than the lessee at the end of the lease term, (b) the lessee cannot buy the asset using a
bargain purchase option, (c) the lessor has at least 20% of its capital at risk, (d) the lessor has a positive
cash flow from the lease independent of tax benefits and (e) the lessee does not have an investment in the
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plan) or a'defined benefit' (wherein the employer promises to pay a certain benefit to the
employee). In the latter case, the employer has to put sufficient money into the plan each
period to meet the defined benefits.

Under a defined contribution plan, the firm meetsits obligation once it has made the
pre-specified contribution to the plan. Under a defined-benefit plan, the firm's obligations
are much more difficult to estimate, since they will be determined by a number of variables
including the benefits that employees are entitled to, the prior contributions made by the
employer, the returns the plan have earned, and the rate of return that the employer expects
to make on current contributions. As these variables change, the value of the pension fund
assets can be greater than, less than or equal to pension fund liabilities (which is the present
value of promised benefits). A pension fund whose assets exceed its liabilitiesis an over-
funded plan, whereas one whose assets are less than its liabilities is an under-funded plan
and disclosures to that effect have to be included in financial statements, generally in the
footnotes.

When a pension fund is over-funded, the firm has several options. It can withdraw
the excess assets from the fund, it can discontinue contributions to the plan, or it can
continue to make contributions on the assumption that the over-funding is a transitory
phenomenon that could well disappear by the next period. When afund is under-funded,
the firm has aliability, though accounting standards require that firms revea only the excess
of accumulated® pension fund liabilities over pension fund assets on the balance sheet.

b. Health Care Benefits

A firm can provide health care benefits in one of two ways. by making a fixed
contribution to a health care plan, without promising specific benefits (analogous to a
defined contribution plan), or by promising specific health benefits and setting aside the
funds to provide these benefits (analogous to a defined benefit plan). The accounting for
health care benefitsisvery similar to the accounting for pension obligations. The key
difference between the two is that firms do not have to reportt the excess of their health care
obligations over the health care fund assets as a liability on the balance sheet, though a
footnote to that effect hasto be added to the financia statement.

lease.

5 The accumulated pension fund liability does not take into account the projected benefit obligation, where
actuarial estimates of future benefits are made. Consequently, it is much smaller than the total pension
liabilities.

6 While companies might not have to report the excess of their health care obligations over assets as a
liability, some firms choose to do so anyway.
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3. Deferred Taxes

Firms often use different methods of accounting for tax and financia reporting
purposes, leading to a question of how tax liabilities should be reported. Since accelerated
depreciation and favorable inventory valuation methods for tax accounting purposes lead to
adeferra of taxes, the taxes on the income reported in the financial statements will generally
be much greater than the actual tax paid. The same principles of matching expenses to
income that underlie accrua accounting suggest that the 'deferred income tax' be recognized
in the financial statements. Thus a company which pays taxes of $55,000 on its taxable
income based upon its tax accounting, and which would have paid taxes of $75,000 on the
income reported in its financia statements, will be forced to recognize the difference
($20,000) as deferred taxesin liabilities. Since the deferred taxes will be paid in later years,
they will be recognized as paid.

It isworth noting that companies that actually pay more in taxes than the taxes they
report in the financial statements create an asset on the balance sheet called a deferred tax
asset. Thisreflects the fact that the firm's earnings in future periods will be greater as the
firm isgiven credit for the deferred taxes.

The question of whether the deferred tax liability isreally aliability isan interesting
one. Firms do not owe the amount categorized as deferred taxes to any entity, and treating it
as aliability makes the firm look more risky than it really is. On the other hand, the firm will
eventually haveto pay its deferred taxes, and treating it as a liability seems to be the
conservative thing to do.

Preferred Stock

When a company issues preferred stock, it generally creates an obligation to pay a
fixed dividend on the stock. Accounting rules have conventionaly not viewed preferred
stock as debt because the failure to meet preferred dividends does not result in bankruptcy.
At the same time, the fact the preferred dividends are cumulative makes them more onerous
than common equity. Thus, preferred stock is viewed in accounting as a hybrid security,
sharing some characteristics with equity and some with debt.

Preferred stock is valued on the balance sheet at its original issue price, with any
cumulated unpaid dividends added on. Convertible preferred stock istreated similarly, but it
istreated as equity on conversion.

Equity

The accounting measure of equity isa historical cost measure. The value of equity
shown on the balance sheet reflects the original proceeds received by the firm when it issued
the equity, augmented by any earnings made since (or reduced by losses, if any) and
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reduced by any dividends paid out during the period. While these three items go into what

we can call the book value of equity, afew other items also end up in this estimate.

1. When companies buy back stock for short periods, with the intent of reissuing the stock
or using it to cover option exercises, they are alowed to show the repurchased stock as
treasury stock, which reduces the book value of equity. Firms are not allowed to keep
treasury stock on the books for extended periods and have to reduce their book value of
equity by the value of repurchased stock in the case of actions such as stock buybacks.
Since these buybacks occur at the current market price, they can result in significant
reductionsin the book value of equity.

2. Firmsthat have significant losses over extended periods or carry out massive stock
buybacks can end up with negative book values of equity.

3. Relating back to our discussion of marketable securities, any unrealized gain or lossin
marketable securities that are classified as available-for-sale is shown as an increase or
decrease in the book value of equity in the balance sheet.

As part of their financial statements, firms provide a summary of changes in shareholders

equity during the period, where all the changes that occurred to the accounting (book value)

measure of equity value are summarized.

Accounting rules still do not seem to have come to grips with the effect of warrants
and equity options (such as those granted by many firms to management) on the book value
of equity. If warrants are issued to financial markets, the proceeds from this issue will show
up as part of the book value of equity. In the far more prevalent case where options are
given or granted to management, there is no effect on the book value of equity. When the
options are exercised, the cash inflows from the exercise do ultimately show up in the book
value of equity and there is a corresponding increase in the number of shares outstanding.
The same point can be made about convertible bonds, which are treated as debt until
conversion, at which point they become part of equity. In partial defense of accountants, we
must note that the effect of options outstanding is often revealed when earnings and book
value are computed on a per share basis. Here, the computation is made on two bases, the
first on the current number of shares outstanding (primary shares outstanding) and the
second on the number of shares outstanding after all options have been exercised (fully
diluted shares outstanding).

Asafinal point on equity, accounting rules still seem to consider preferred stock,
with its fixed dividend, as equity or near-equity, largely because of the fact that preferred
dividends can be deferred or cumulated without the risk of default. To the extent that there
can still be aloss of control in the firm (as opposed to bankruptcy), we would argue that
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preferred stock shares almost as many characteristics with unsecured debt as it does with
equity.

[llustration 3.2: Measuring Liabilities and Equity: Boeing and the Home Depot
Table 3.2 summarizes the accounting estimates of liabilities and equity at Boeing
and The Home Depot for the 1998 financia year:
Table 3.2: Liabilities— Boeing and Home Depot

Boeing Home Depot

Current Liabilities

Accounts Payable & other liabilities $10,733 $1,584
Accrued Salaries and Expenses $( $1,010
Advances in excess of costs $1,251 $
Taxes payable $56¢ $247
Short term debt and Current LT debt $869 $14
Total Current Liabilities $13,422 $2,857
Accrued Health Care Benefits $4,831 $
Other Long Term Liabilities $( $21(
Deferred Income Taxes $( $83
Long-term Debt $6,103 $1,564
Minority Interests $( $9

Shareholder's Equity

Par Value $5,05¢ $31
Additional Paid-in Capital $( $2,891
Retained Earnings $7,257 $5,812
Total Shareholder's Equity $12,316 $8,740
Total Liabilities $36,672 $13,465

The most significant difference between the companiesis the accrued health care liability,
representing the present value of expected health care obligations promised to employeesin
excess of health care assets. The shareholders' equity for both firms represents the book
value of equity and is significantly different from the market value of equity. Table 3.3
summarizes the difference at the end of the 1998.
Table 3.3: Book and Market Value of Equity Comparison

Boeing | Home Depot
Book Vdue of Equity $12,316 $8,740
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Market Value of Equity $32,595 $85,668

One fina point needs to be made about the Home Depot’ s liabilities. The Home
Depot has substantial operating leases. Because these leases are treated as operating
expenses, they do not show up in the balance sheet. Since they represent commitments to
make paymentsin the future, we would argue that operating leases should be capitalized and
treated as part of the liabilities of the firm. We will consider how best to do thislater in this
book.

Measuring Earnings and Profitability

How profitableisafirm? What did it earn on the assets that it invested in? These are
the fundamental questions we would like financial statementsto answer. Accountants use
the income statement to provide information about a firm's operating activities over a
gpecific time period. In terms of our description of the firm, the income statement is
designed to measure the earnings from assets in place. In this section, we will examine the
principles underlying earnings and return measurement in accounting, and the methods that
they are put into practice.

Accounting Principles Underlying M easurement of Earnings and Profitability

Two primary principles underlie the measurement of accounting earnings and
profitability. Thefirst isthe principle of accrual accounting. In accrual accounting, the
revenue from selling agood or service is recognized in the period in which the good is sold
or the serviceis performed (in whole or substantially). A corresponding effort is made on
the expense side to match” expenses to revenues. Thisisin contrast to cash accounting,
where revenues are recognized when payment is received and expenses are recorded when
they are paid.

The second principleis the categorization of expenses into operating, financing and
capital expenses. Oper ating expenses are expenses that, at least in theory, provide benefits
only for the current period; the cost of labor and materials expended to create products that
are sold in the current period is agood example. Financing expenses are expenses arising
from the non-equity financing used to raise capital for the business; the most common
exampleisinterest expenses. Capital expenses are expenses that are expected to generate
benefits over multiple periods; for instance, the cost of buying land and buildings is treated
asacapita expense.

71f acost (such as an administrative cost) cannot be easily linked with a particular revenues, it is usually
recognized as an expense in the period in which it is consumed.
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Operating expenses are subtracted from revenues in the current period to arrive at a
measure of operating earnings from the firm. Financing expenses are subtracted from
operating earnings to estimate earnings to equity investors or net income. Capital expenses
are written off over their useful life (in terms of generating benefits) as depreciation or
amortization.

M easuring Accounting Earnings and Profitability

Since income can be generated from a number of different sources, generaly
accepted accounting principles (GAAP) require that income statements be classified into
four sections: income from continuing operations, income from discontinued operations,
extraordinary gains or losses and adjustments for changes in accounting principles.

Generally accepted accounting principles require the recognition of revenues when
the service for which the firm is getting paid has been performed in full or substantially and
for which it has received in return either cash or areceivable that is both observable and
measurable. Expenses linked directly to the production of revenues (like labor and
materials) are recognized in the same period in which revenues are recognized. Any
expenses that are not directly linked to the production of revenues are recognized in the
period in which the firm consumes the services.

While accrual accounting is straightforward in firms that produce goods and sell
them, there are special cases where accrual accounting can be complicated by the nature of
the product or service being offered. For instance, firms that enter into long term contracts
with their customers, for instance, are allowed to recognize revenue on the basis of the
percentage of the contract that is completed. Asthe revenueis recognized on a percentage of
completion basis, a corresponding proportion of the expense is also recognized. When there
is considerable uncertainty about the capacity of the buyer of agood or serviceto pay for a
service, the firm providing the good or service may recognize the income only when it
collects portions of the selling price under the installment method.

Reverting back to our discussion of the difference between capital and operating
expenses, operating expenses should reflect only those expenses that create revenues in the
current period. In practice, however, a number of expenses are classified as operating
expenses that do not seem to meet thistest. The first is depreciation and amortization. While
the notion that capital expenditures should be written off over multiple periods is reasonable,
the accounting depreciation that is computed on the original historical cost often bears little
resemblance to the actual economical depreciation. The second expense is research and
development expenses, which accounting standards in the United States classify as
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operating expenses, but which clearly provide benefits over multiple periods. The rationale

used for this classification is that the benefits cannot be counted on or easily quantified.
Much of financial analysisis built around the expected future earnings of afirm, and

many of these forecasts start with the current earnings. It is therefore important that we
know how much of these earnings come from the ongoing operations of the firm, and how

much can be attributed to unusual or extraordinary events, that are unlikely to recur on a

regular basis. From that standpoint, it is useful that firms categorize expenses into operating

and nonrecurring expenses, sinceit isthe earnings prior to extraordinary items that should
be used in forecasting. Nonrecurring items include the following:

a. Unusual or Infrequent items, such as gains or losses from the divestiture of an asset or
division and write-offs or restructuring costs. Companies sometimes include such items
as part of operating expenses. As an example, Boeing in 1997 took a write-off of
$1,400 million to adjust the value of assetsit acquired in its acquisition of McDonnell
Douglas, and it showed this as part of operating expenses.

b. Extraordinary items, which are defined as events that are unusual in nature, infrequent
in occurrence and material in impact. Examples include the accounting gain associated
with refinancing high coupon debt with lower coupon debt, and gains or losses from
marketable securities that are held by the firm.

c. Losses associated with discontinued operations which measure both the loss from the
phase out period and the estimated loss on the sale of the operations. To qudify,
however, the operations have to be separable separated from the firm.

d. Gains or losses associated with accounting changes, which measure earnings changes
created by accounting changes made voluntarily by the firm (such as a change in
inventory valuation and change in reporting period) and accounting changes mandated
by new accounting standards.

[llustration 3.3: Measures of Earnings
Table 3.4 summarizes the income statements of Boeing and the Home Depot for the
1998 financia year:
Table 3.4: Income Satements. Boeing and Home Depot

Boeing Home Depot

(in millions) (in millons)
Sales & Other Operating Revenues $56,154.00 $30,219.00
- Operating Costs & Expenses $51,022.00 $27,185.00
- Depreciation $1,517.00 $373.00
- Research and Development Expenses $1,895.00 $0.00
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Operating Income $1,720.00 $2,661.00
+ Other Income (Includes Interest Income) $130.00 $30.00
- Interest Expenses $453.00 $37.00
Earnings before Taxes $1,397.00 $2,654.00
- Income Taxes $277.00 $1,040.00
Net Earnings (Loss) $1,120.00 $1,614.00

Boeing's operating income is reduced by the research and devel opment expense, which is
treated as an operating expense by accountants. The Home Depot’s operating expenses
include operating leases. As noted earlier, the treatment of both these items skews earnings
and we will consider how best to adjust earnings when such expenses exist, in chapter 9.

Measures of Profitability

While the income statement allows us to estimate how profitable a firm is in
absolute terms, it is just as important that we gauge the profitability of the firm in
comparison terms or percentage returns. Two basic gauges measure profitability. One
examines the profitability relative to the capita employed to get a rate of return on
investment. This can be done either from the viewpoint of just the equity investors, or by
looking at the entire firm. Another examines profitability relative to sales, by estimating a
profit margin.

|. Return on Assets (ROA) & Return on Capital (ROC)

The return on assets (ROA) of a firm measures its operating efficiency in
generating profits from its assets, prior to the effects of financing.
EBIT (1 - tax rate)

Total Assets

Earnings before interest and taxes (EBIT) is the accounting measure of operating income
from the income statement and total assets refers to the assets as measured using accounting
rules, i.e., using book value for most assets. Alternatively, return on assets can be written as:

ROA =

Net Income + Interest Expenses (1 - tax rate)
Total Assets
By separating the financing effects from the operating effects, the return on assets provides
a cleaner measure of the true return on these assets.
ROA can also be computed on a pre-tax basis with no loss of generality, by using
the earnings before interest and taxes (EBIT), and not adjusting for taxes -

ROA =
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EBIT

Pre-tax ROA= —
Total Assets

This measure is useful If the firm or division isbeing evaluated for purchase by an acquirer
with a different tax rate or structure.

A more useful measure of return relates the operating income to the capital invested
in the firm, where capital is defined as the sum of the book value of debt and equity. Thisis
the return on capital (ROC). When a substantial portion of the liabilitiesis either current
(such as accounts payable) or non-interest bearing, this approach provides a better measure
of the true return earned on capital employed in the business.

After - Tax ROC = EBIT(-t) :
BV of Debt + BV of Equity
Pre - Tax ROC = EBIT

BV of Debt + BV of Equity

[llustration 3.4: Estimating Return on Capital
Table 3.5 summarizes the after-tax return on asset and return on capital estimates for
Boeing, the Home Depot and InfoSoft, using both average and beginning measures of
capital in 1998:
Table 3.5: Return on Capital

Boeing Home Depot
After-tax Operating Income $1,114 $1,730
BV of Capital - Beginning $19,807 $8,525
BV of Capital - Ending $19,289 $10,320
BV of Capital - Average $19,549 $9,423
ROC (based on average) 5.72% 18.36%
ROC (based on beginning) 5.64% 20.299%
Boeing had aterrible year in terms of after-tax returns. The Home Depot had a much better

year.

Decomposing Return on Capital
The return on capital of afirm can be written as a function of its operating profit
margin and its capital turnover ratio.
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EBIT (1-t) _ EBIT (1-t) X Sales
BV of Capita Sales BV of Capital
= After -Tax Operating Margin * Capital Turnover Ratio
Pre- Tax ROC=Pre -Tax Operating Margin * Capital Turnover Ratio

Thus, afirm can arriveat a high ROC by either increasing its profit margin or more
efficiently utilizing its capital to increase sales. There are likely to be competitive constraints
and technological constraints on increasing sales, but firms still have some freedom within
these constraints to choose the mix of profit margin and capital turnover that maximizes
their ROC. The return on capital varies widely across firmsin different businesses, largely
as a consequence of differencesin profit margins and capital turnover ratios.

After - Tax ROC =

3
-mgnroc.xl S: There is adataset on the web that summarizes the operating margins,
turnover ratios and returns on capital of firmsin the United States, classified by industry.

I1. Return on Equity

While the return on capital measures the profitability of the overall firm, the return
on equity (ROE) examines profitability from the perspective of the equity investor by
relating profits to the equity investor (net profit after taxes and interest expenses) to the
book value of the equity investment.

_ Net Income
Book Value of Common Equity

Since preferred stockholders have a different type of claim on the firm than do common
stockholders, the net income should be estimated after preferred dividends and the book
value of common equity should not include the book value of preferred stock. This can be
accomplished by using net income after preferred dividends in the numerator and the book
value of common equity in the denominator.

Determinants of ROE

Since the ROE is based upon earnings after interest payments, it is affected by the
financing mix the firm uses to fund its projects. In general, afirm that borrows money to
finance projects and that earns a ROC on those projects exceeding the after-tax interest rate
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it pays on its debt will be able to increase its ROE by borrowing. The ROE can be written as
follows:

ROE = ROC + E(ROC [ifL-1))

where,
ROC = EBIT(-t) |
BV of Debt + BV of Equity
D _ BV of Debt

E BV of Equity
_ Interest Expense on Debt
BV of Debt
t = Marginal tax rate on ordinary income
The second term captures the benefit of financial leverage.

[llustration 3.5: ROE Computations
Table 3.6 summarizes the return on equity for Boeing and the Home Depot in 1998:
Table 3.6: Return on Equity

Return Ratios Boeing Home Depot

Net Income $1,120 $1,614
BV of Equity- Beginning $12,953 $7,214
BV of Equity- Ending $12,314 $8,740
BV of Equity - Average $12,634 $7,977
ROE (based on average) 8.86% 20.23%
ROE (based on beginning) 8.65% 22.37%

The results again indicate that Boeing had a poor year in 1998, while the Home Depot
reported a healthier return on equity. The returns on equity can also be estimated by
decomposing into the components specified above (using the adjusted beginning of the year
numbers):

Boeing | Home Depot
After-tax ROC 5.82% 16.37%4

ROC+E(ROC-i(1 )= NI+IEQ-t), DI +IEQ-t) IEQ- t)o
D+E E& D+E D o

aé\II+IE(1 t)% Do IE(l t)_NI 'E(l't)_M:ﬂ:ROE
E T E E E

eD+E,'3a
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Debt/Equity Ratio 35.18% 48.37%
Book Interest Rate (1-tax rate) 4.22% 4.06%
ROE 6.38% 22.33%

Note that we used atax rate of 35% on both the return on capital and the book interest rate.
This approach resultsin areturn on equity that is different from the one estimated using the
net income and the book value of equity.

7

rocroe.xls There is a dataset on the web that summarizes the return on capital,
debt equity ratios, book interest rates and returns on equity of firmsin the United States,
classified by industry.

Measuring Risk

How risky are the investments the firm has made over time? How much risk do
equity investorsin afirm face? These are two more gquestions that we would like to find the
answer to in the course of an investment analysis. Accounting statements do not really claim
to measure or quantify risk in a systematic way, other than to provide footnotes and
disclosures where there might be risk embedded in the firm. In this section, we will examine
some of the waysin which accountants try to assess risk.

Accounting Principles Underlying Risk M easur ement
To the extent that accounting statements and ratios do attempt to measure risk, there
seem to be two common themes.

a. Thefirst isthat the risk being measured is the risk of default, i.e. the risk that a fixed
obligation, such asinterest or principal due on outstanding debt, will not be met. The
broader equity notion of risk, which measures the variance of actua returns around
expected returns, does not seem to receive much attention. Thus, an all-equity-financed
firm with positive earnings and few or no fixed obligations will generally emerge as a
low-risk firm from an accounting standpoint, in spite of the fact that its earnings are
unpredictable.

b. Accounting risk measures generally take a static view of risk, by looking at the capacity
of afirm at apoint in time to meet its obligations. For instance, when ratios are used to
assess a firm's risk, the ratios are amost dways based upon one period's income
statement and balance sheet.
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Accounting Measur es of Risk

Accounting measures of risk can be broadly categorized into two groups. The first
is disclosures about potential obligations or losses in values that show up as footnotes on
bal ance sheets, which are designed to alert potential or current investors to the possibility of
significant losses. The second is the ratios that are designed to measure both liquidity and
default risk.

Disclosuresin Financial Statements

In recent years, the number of disclosures that firms have to make about future
obligations has proliferated. Consider, for instance, the case of contingent liabilities.
These refer to potential liabilities that will be incurred under certain contingencies, asisthe
case when afirm isthe defendant in alawsuit. The general rule that has been followed isto
ignore contingent liabilities which hedge against risk, since the obligations on the contingent
claim will be offset® by benefits elsewhere. In recent periods, however, significant losses
borne by firms from supposedly hedged derivatives positions (such as options and futures)
have led to FASB requirements that these derivatives be disclosed as part of afinancial
statement. In fact, pension fund and health care obligations have moved from mere footnotes
to actual liabilitiesfor firms.

Financial Ratios

Financial statements have long been used as the basis for estimating financial ratios
that measure profitability, risk and leverage. In the section on earnings, we looked at two of
the profitability ratios— return on equity and return on capital . In this section, we will look
at some of the financia ratios that are often used to measure the financial risk in afirm.

1. Short-Term Liquidity Risk

Short-term liquidity risk arises primarily from the need to finance current
operations. To the extent that the firm has to make payments to its suppliers before it gets
paid for the goods and services it provides, there is a cash shortfall that has to be me,
usually through short-term borrowing. Though this financing of working capital needsis
done routinely in most firms, financia ratios have been devised to keep track of the extent of
the firm's exposure to the risk that it will not be able to meet its short-term obligations. The
two most frequently used to measure short-term liquidity risk are the current ratio and the
quick ratio.

9 This assumes that the hedge is set up competently. It is entirely possible that a hedge, if sloppily set up,
can end up costing the firm money.
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Thecurrent ratioisthe ratio of current assets (cash, inventory, accounts receivable)
to its current liabilities (obligations coming due within the next period).

Current Assets
Current Liabilities

Current Ratio =

A current ratio below one, for instance, would indicate that the firm has more obligations
coming due in the next year than assets it can expect to turn to cash. That would be an
indication of liquidity risk.

While traditional analysis suggests that firms maintain a current ratio of 2 or greater,
there is atrade-off here between minimizing liquidity risk and tying up more and more cash
in net working capital (Net working capital = Current Assets - Current Liabilities). In fact, it
can be reasonably argued that a very high current ratio is indicative of an unhealthy firm,
which is having problems reducing its inventory. In recent years, firms have worked at
reducing their current ratios and managing their net working capital better.

Reliance on current ratios has to be tempered by afew concerns. First, the ratio can
be easily manipulated by firms around the time of financial reporting dates to give the
illusion of safety; second, current assets and current ligbilities can change by an equal
amount, but the effect on the current ratio will depend upon its level 10 before the change.

Thequick or acid test ratio is avariant of the current ratio. It distinguishes current
assets that can be converted quickly into cash (cash, marketable securities) from those that
cannot (inventory, accounts receivable).

Cash + Marketable Securities

Quick Ratio = i
Current Liabilities

The exclusion of accounts receivable and inventory is not a hard and fast rule. If thereis
evidence that either can be converted into cash quickly, it can, in fact, be included as part of
the quick ratio.

Turnover ratios measure the efficiency of working capital management by looking
at the relationship of accounts receivable and inventory to sales and to the cost of goods
sold.

Sales
Average Accounts Receivable

Accounts Receivable Turnover =

10| the current assets and current liabilities increase by an equal amount, the current ratio will go down if
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Cost of Goods Sold
Average Inventory

Inventory Turnover =

These ratios can be interpreted as measuring the speed with which the firm turns accounts
receivable into cash or inventory into sales. These ratios are often expressed in terms of the
number of days outstanding.

365

Days Receivable Outstanding = '
Receivable Turnover

365

Days Inventory Held =
Inventory Turnover

A smilar pair of ratios can be computed for accounts payable, relative to purchases.

Purchases
Average Accounts Payable

Accounts Payable Turnover =

365

Days Accounts Payable Outstanding =
Accounts Payable Turnover

Since accounts receivable and inventory are assets and accounts payable isaliability, these
three ratios (standardized in terms of days outstanding) can be combined to get an estimate
of how much financing the firm needs to fund working capital needs.

adays Receivableg+ abays Inventory Q+ adDays Payable¢

Required Financing Period =
| : gOutstanding g é&Held g é&Outstanding g

The greater the financing period for afirm, the greater 1sits short-term liquidity risk.

L=
-chata.xls Thisis adataset on the web that summarizes working capital ratios for
firmsin the United States, classified by industry.

it was greater than one before the increase and go up if it was less than one.
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=& finratio.xls: This spreadsheet allows you to compute the working capital ratios for a
firm, based upon financial statement data.

2. Long-term Solvency and Default risk

Measures of long-term solvency attempt to examine afirm's capacity to meet interest
and principal paymentsin the long term. Clearly, the profitability ratios discussed earlier in
the section are a critical component of this analysis. The ratios specifically designed to
measure long term solvency try to relate profitability to the level of debt payments, to
identify the degree of comfort with which the firm can meet these payments.

Interest Coverage Ratios
The interest coverage ratio measures the capacity of the firm to meet interest
payments from pre-debt, pre-tax earnings.

EBIT

Interest Coverage Ratio =
Interest Expenses

The higher the interest coverage ratio, the more secure isthe firm's capacity to make interest
payments from earnings. This argument however has to be tempered by the recognition that
earnings before interest and taxes is volatile and can drop significantly if the economy
enters a recession. Consequently, two firms can have the same interest coverage ratio but be
viewed very differently in terms of risk.

The denominator in the interest coverage ratio can be easily extended to cover other
fixed obligations such as |ease payments. If thisis done, theratio is called a fixed charges
coverageratio.

EBIT + Fixed Charges

Fixed Charges
Finally, thisratio, while stated in terms of earnings, can be restated in terms of cash flows,
by using earnings before interest, taxes and depreciation (EBITDA) in the numerator and
cash fixed charges in the denominator.

Fixed Chargeds Coverage Ratio =

EBITDA
Cash Fixed Charges
Both interest coverage and fixed charge ratios are open to the criticism that they do not
consider capital expenditures, a cash flow that may be discretionary in the very short term,

Cash Fixed Charges Coverage Ratio =

31

31



but not in the long term if the firm wants to maintain growth. One way of capturing the
extent of this cash flow, relative to operating cash flows, isto compute aratio of the two.

Cash flows from Operations

Operating Cash flow to Capital Expenditures = i ]
Capital Expenditures

While there are a number of different definitions of cash flows from operations, the most
reasonable way of defining it isto measure the cash flows from continuing operations,
before interest but after taxes, and after meeting working capital needs.

Cash flow from operations = EBIT (1-tax rate) - D Working Capital

5
covratio.xls There is adataset on the web that summarizes the interest coverage
and fixed charge coverage ratios for firmsin the United States, classified by industry.

[llustration 3.6: Interest and Fixed Charge Coverage Ratios
Table 3.7 summarizes interest and fixed charge coverage ratios for Boeing and
Home Depot in 1998:
Table 3.7: Interest and Fixed Charge Coverage Ratios

Boeing Home Depot
EBIT $1,720 $2,661
Interest Expense $453 $37
Interest Coverage Ratio 3.80 71.92
EBIT $1,720 $2,661
Operating Lease Expenses $215 $290
Interest Expenses $453 $37
Fixed Charge Coverage Ratio 2.90 9.02
EBITDA $3,341 $3,034
Cash Fixed Charges $668 $327
Cash Fixed Charge Coverage 5.00 9.28
Cash Flows from Operations $2,161] $1,662
Capital Expenditures $1,584 $2,059
CF/Cap Ex 1.36 0.81]
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Boeing, based upon its operating income in 1998, looks riskier than the Home Depot on
both the interest coverage ratio and fixed charge coverage ratio basis. On a cash flow basis,
however, Boeing does look much better. In fact, when capital expenditures are considered,
the Home Depot has alower ratio. For Boeing, the other consideration is the fact that
operating income in 1998 was depressed, relative to incomein earlier years, and this does
have an impact on the ratios across the board. It might make more sense when computing
theseratiosto look at the average figures over time.

=& finratio.xls: This spreadsheet allows you to compute the interest coverage and fixed
charge coverageratiosfor afirm, based upon financia statement data.

Debt Ratios

Interest coverage ratios measure the capacity of the firm to meet interest payments
but do not examine whether it can pay back the principal on outstanding debt. Debt ratios
attempt to do this, by relating debt to total capital or to equity. The two most widely used
debt ratios are:

Debt

Debt to Capital Ratio = ————
Debt + Equity

Debt

Debt to Equity Ratio = -
Equity

Thefirst ratio measures debt as a proportion of the total capital of the firm and cannot
exceed 100%. The second measures debt as a proportion of equity in the firm and can be
easily derived from the first.

Debt/Capital Ratio
1- Debt/Capital Ratio
While these ratios presume that capital israised from only debt and equity, they can
be easily adapted to include other sources of financing, such as preferred stock. While
preferred stock is sometimes combined with common stock under the *equity’ label, it is
better to keep it separate and to compute the ratio of preferred stock to capital (which will
include debt, equity and preferred stock).

Debt/Equity Ratio =
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a. Variants on Debt Ratios

There are two close variants of debt ratios. In the first, only long-term debt is used
rather than total debt, with the rationale that short-term debt is transitory and will not affect
the long-term solvency of the firm.

Long term Debt

Long term Debt to Capital Ratio = _
Long term Debt + Equity

Long term Debt

Long term Debt to Equity Ratio = i
Equity

Given the ease with which firms can roll over short-term debt, and the willingness of many
firms to use short-term financing to fund long-term projects, these variants can provide a
mideading picture of the firm'sfinancia leverage risk.

The second variant of debt ratios uses market value (MV) instead of book value,
primarily to reflect the fact that some firms have a significantly greater capacity to borrow
than their book valuesindicate.

MV of Debt

Market Value Debt to Capital Ratio = .
MV of Debt + MV of Equity

MYV of Debt

MV of Equity

Many analysts disavow the use of market value in their calculations, contending that market
values, in addition to being difficult to get for debt, are volatile and hence unreliable. These
contentions are open to debate. It is true that the market value of debt is difficult to get for
firms which do not have publicly traded bonds, but the market value of equity is not only
easy to obtain, it is constantly updated to reflect market-wide and firm-specific changes.
Furthermore, using the book value of debt as a proxy for market value in those cases where
bonds are not traded does not significantly shift!l most market-value based debt ratios.

Market Value Debt to Equity Ratio =

[llustration 3.7: Book Value Debt Ratios and Variants- Boeing and Home Depot
Table 3.8 summarizes different estimates of the debt ratio for Boeing, the Home
Depot and InfoSoft, using book values of debt and equity for all three firms:
Table 3.8: Book Value Debt Ratios

11 Deviations in the market value of equity from book value are likely to be much larger than deviation for
debt and are likely to dominate in most debt ratio calculations.



Boeing Home Depot
Long Term Debt $6,103 $1,566
Short Term Debt $864 $14
BV of Equity $12,316 $8,740
LT Debt/Equity 49.55% 17.92%
LT Debt / (LT Debt + Equity) 33.13% 15.20%
Debt/Equity 56.61% 18.08%
Debt/ (Debt + Equity) 36.15% 15.31%

Boeing has a much higher book value debt ratio, both long term and total debt, than the
Home Depot.

“

dbtfund.xls There is a dataset on the web that summarizes the book value debt
ratios and market value debt ratios for firmsin the United States, classified by industry.

Other issuesin analyzing financial statements

Two more issues bear consideration before we conclude this section on financial
statements. The first relates to differences in accounting standards and practices and how
these differences may color comparisons across companies and the second relates to
accounting for acquisitions and how this can affect both the acquisition method and price.

Differencesin accounting standards and practices

Differencesin accounting standards across countries affect the measurement of
earnings. These differences, however, are not so great as they are made out to be and they
cannot explain away radical departures from fundamental principles of valuation!2. Choi
and Levich, in asurvey of accounting standards across devel oped markets, note that most
countries subscribe to basic accounting notions of consistency, realization and historical
cost principles in preparing accounting statements. Table 3.9 summarizes accounting
standards in eight magjor financial markets and reveals that the common elements vastly
outnumber those areas where there are differences.

12 At the peak of the Japanese market, there were many investors who explained away the price-earnings
multiples of 60 and greater in the market, by noting that Japanese firms were conservative in measuring
earnings. Even after taking into account the general provisions and excess depreciation used by many of
these firms to depress current earnings, the price-earnings multiples were greater than 50 for many firms,
suggesting either extraordinary expected growth in the future or overvaluation.
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The two countries that offer the strongest contrast to the United States are Germany
and Japan. The key differences and their implications are as follows. First, companiesin the
United States generally maintain separate tax and financial reporting books, which in turn
generates items like deferred taxes to cover differences between the two books. Companies
in Germany and Japan do not maintain separate books. Consequently, depreciation methods
in financial reports are much more likely to be accelerated and hence to reduce stated
income. Second, the requirement that |eases be capitalized and shown as aliability is much
more tightly enforced in the United States. In Japan, |eases are generally treated as operating
leases and do not show up as liahilities in the balance sheet. In Germany, firms can
capitalize leases, but they have more leeway in classifying leases as operating and capital
leases than U.S. companies. Third, goodwill, once created, can be amortized over 40 yearsin
the United States and over much shorter time periods in Germany and Japan, again
depressing stated income. Fourth, reserves in the United States can be created only for
specific purposes, whereas German and Japanese companies can use general reserves to
equalize earnings across periods, |eading earnings to be understated during the good years,
and overstated during bad years.

Most of these differences can be accounted and adjusted for when comparisons are
made between companiesin the U.S. and companiesin other financial markets. Ratios such
as price earnings, which use stated and unadjusted earnings, can be mideading when
accounting standards vary widely across the companies being compared.

Summary

Financial statements remain the primary source of information for most investors
and analysts. There are differences, however, in how accounting and financid analysis
approach answering a number of key questions about the firm. We examine these
differencesin this chapter.

The first question that we examined related to the nature and the value of the assets
owned by afirm. Categorizing assets into investments already made (assets in place) and
investments yet to be made (growth assets), we argued that accounting statements provide a
substantial amount of historical information about the former and very little about the latter.
The focus on the original price of assetsin place (book value) in accounting statements can
lead to significant differences between the stated value of these assets and their market
value. With growth assets, accounting rules result in low or no values for assets generated
by internal research.

The second issue that we examined was the measurement of profitability. The two
principles that seem to govern how profits are measured are accrual accounting — revenues
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and expenses are shown in the period where transactions occur rather than when the cash is
received or paid — and the categorization of expenses into operating, financing and capital
expenses. Operating and financing expenses are shown in income statements. Capital
expenditures take the form of depreciation and amortization and are spread over several time
periods. Accounting standards miscategorize operating leases and research and devel opment
expenses as operating expenses (when the former should be categorized as financing
expenses and the latter as capital expenses).

In the last part of the chapter, we examine how financial statements deal with short-
term liquidity risk and long-term default risk. While the emphasis in accounting statements
is on examining the risk that firms may be unable to make payments that they have
committed to make, thereis very little focus on risk to equity investors.
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Problems

Coca Cola’ s balance sheet for December 1998 is summarized below (in millions of dollars)
for problems 1 through 9:

Cash & Near Cash 1648 Accounts Payable 3141
Marketable Securities 159 Short term Borrowings 4462
Accounts Receivable 1666 Other Short term ligbilities 1037
Other Current Assets 2017 Current Liabilities 8640
Current Assets 6380 Long term Borrowings 687
Long term investments 1863 Other long term Liabilities 1415
Depreciable Fixed Assets 5486 Non-current liabilities 2102
Non-depreciable Fixed Assets 199
Accumulated Depreciation 2016 Share Capital (Paid-in) 3060
Net Fixed Assets 3669 Retained Earnings 5343
Other Assets 7233 Shareholder Equity 8403
Total Assets 19145 Total Liabilities& Equity 19145

1. Consider the assets on Coca Cola s balance sheet and answer the following questions:
a. Looking at the assets that Coca Cola has on its balance sheet, which assets are likely
to be assessed closest to market value? Explain.
b. Coca Cola has net fixed assets of $3,669 million. Can you estimate how much Coca
Colapaid for these assets? | s there any way to know the age of these assets?
c. Coca Cola seemsto have far moreinvested in current assets, rather than fixed assets.
Isthis significant? Explain.
d. In the early 1980s, Coca Cola sold off its bottling operations, with the bottlers
becoming independent companies. How would this action have impacted the assets on
Coca Cola s balance sheet? (The manufacturing plants are most likely to be part of the
bottling operations)

2. Examine the liabilities on Coca Cola s balance sheet.
a. Based upon the balance sheet, how much interest-bearing debt does Coca Cola have
outstanding. (You can assume that other short term liabilities represent sundry
payables, and other long term liabilities represent health care and pension obligations.)
b. Based upon the balance sheet, how much did Coca Cola obtain in equity capital
when it issued stock originally to the financial markets?
c. Isthere any significance to the fact that retained earnings is much larger than the
original paid-in capital ?
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d. The market value of Coca Cola's equity is $140 billion. What is the book value of
equity in Coca Cola? Why isthere such alarge difference between the market value of
equity and the book value of equity?

3. Coca Cola’ s most valuable asset is its brand name. Where in the balance sheet do you
seeitsvalue? Is there any way to adjust the balance shest to reflect the value of this asset?

4. Assume that you have been asked to analyze Coca Cola s working capital management.
a. Estimate the net working capital and non-cash working capital for Coca Cola.
b. Estimate the firm’s current ratio.
c. Estimate the firm’ s quick ratio.
d. Would you draw any conclusions about the riskiness of Coca Cola as afirm by
looking at these numbers? Why or why not?

Coca Cola’ s income statements for 1997 and 1998 are summarized below (in millions of
dollars):

1997 1998
Net Revenues $18,868 $18,813
Cost of Goods Sold 6,105 5,562
Sdling, G & A Expenses 7,852 8,284
Earnings before interest and taxes 5,001 4,967
Interest Expenses 258 277
Non-operating Gains 1,312 508
Income Tax Expenses 1,926 1,665
Net Income 4,129 3,533
Dividends 1,387 1,480

The following questions relate to Coca Cola s income statement.

5. How much operating income did Coca Cola earn, before taxes, in 19987 How does this
compare to how much Coca Cola earned in 1997? What are the reasons for the differences?

6. The biggest expense for Coca Colais advertising, which is part of the selling, genera and
administrative expenses. A large portion of these expenses are designed to build up Coca
Cola’ s brand name. Should advertising expenses be treated as operating expenses or are
they really capital expenses? If they are to be treated as capital expenses, how would you
capitalize them? (Use the capitalization of R&D asaguide.)
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7. What effective tax rate did Coca Cola have in 19987 How does it compare with what they
paid in 1997 as an effective tax rate? What might account for the difference?

8. You have been asked to assess the profitability of Coca Cola, asafirm. To that end,
estimate the pre-tax operating and net marginsin 1997 and 1998 for the firm. Are there any
conclusions you would draw from the comparisons across the two years.

9. The book value of equity at Coca Colain 1997 was $7,274 million. The book value of
interest-bearing debt was $3,875 million. Estimate:
a. the return on equity (beginning of the year) in 1998
b. the pre-tax return on capital (beginning of the year) in 1998
c. the after-tax return on capital (beginning of the year) in 1998, using the effective tax
rate in 1998.

10. SeeSaw Toys reported that it had a book value of equity of $1.5 billion at the end of
1998 and 100 million shares outstanding. During 1999, it bought back 10 million shares at
amarket price of $40 per share. The firm also reported a net income of $150 million for
1999, and paid dividends of $50 million.

a. Estimate the book value of equity at the end of 1999

b. Estimate the return on equity, using beginning book value of equity.

c. Estimate the return on equity, using the average book value of equity.
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Table 3.9: International Comparison of Accounting Principles

Accounting Principle UK USA France Germany | Netherlands| Sweden Switzerland Japan
1. Consistence — accounting principles and | Yes Yes Yes Yes Yes PP PP Yes
methods are applied on the same basis from

period to period

2. Realization — revenue is recognized when | Yes Yes Yes Yes Yes Yes PP Yes
realization is reasonably assured

3. Fair presentation of the financial| Yes Yes Yes Yes Yes Yes Yes Yes
statement is required

4. Historical cost convention — departures | Yes Yes Yes Yes Yes Yes RF Yes
from the historical cost convention are

disclosed

5. Accounting policies — a change in| Yes No Yes MP RF MP MP No
accounting principles and methods without

a change in circumstances is accounted for

by a prior year adjustment

6. Fixed assets — revaluation — in historical | MP No Yes No RF PP No No
cost statements, fixed assets are stated at an

amount in excess of cost which is

determined at irregular intervals.

7. Fixed assets — revaluation — when fixed | Yes No Yes No Yes Yes No No
assets are stated, in historical cost

statements, at an amount in excess of cost,

depreciation based on the revaluation

amount is charged to income.

8. Goodwill amortized MP Yes Yes Yes M Yes MP Yes
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9. Finance leases capitalized Yes Yes No No No Yes RF No
10. Short-term marketablse securities at the | Yes Yes Yes Yes Yes Yes Yes Yes
lower of cost or market value

11. Inventory values at the lower of cost or | Yes Yes Yes Yes Yes Yes Yes Yes
market value

12. Manufacturing overhead allocated to| Yes Yes Yes Yes Yes Yes Yes Yes
year-end inventory

13. Inventory costed using FIFO PP M M M M PP PP M
14. Long-term debt included maturities| Yes Yes Yes No Yes Yes Yes Yes
longer than one year

15. Deferred tax recognized where| Yes Yes Yes No Yes No No Yes
accounting income and taxable income arise

at different times

16. Total pension fund assets and liabilities | Yes Yes Yes No Yes Yes Yes Yes
excluded from a company’s financial

statements

17. Research and development expensed Yes Yes Yes Yes Yes Yes Yes Yes
18. General purpose (purely discretionary) | No No Yes Yes Yes Yes Yes Yes
reserves allowed

19. Offsetting-assets and liabilities are offset | Yes Yes Yes Yes Yes Yes PP Yes
against each other in the balance sheet only

when a legal right of offset exists

20. Unusual and extraordinary gains and| Yes Yes Yes Yes Yes Yes Yes Yes
losses are taken in the income statement

21. Closing rate method of foreign currency | Yes Yes Yes Yes Yes No Yes No

translation employed
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22. Currency translation gains or losses| Yes Yes MP MP MP MP MP No
arising from trading are reflected in current

income

23. Excess depreciation permitted Yes No Yes Yes Yes Yes Yes Yes
24. Basic statements reflect a historical cost | Yes Yes Yes Yes M Yes Yes Yes
valuation (no price level adjustment)

25. Supplementary inflation - adjusted | MP MP No NO MP Yes No No
financial statements adjusted

26. Accounting for long-term investments:

(@) less than 20% ownership - cost

method Yes Yes Yes Yes No Yes Yes Yes
(b) 20 - 50% ownership -equity method Yes Yes Yes No Yes MP M Yes
(c) More than 50% full consolidation Yes Yes Yes Yes Yes Yes Yes Yes
27. Both domestic and foreign subsidiaries | Yes Yes Yes M Yes Yes MP Yes
consolidated

28. Acquisition accounted for under the | PP PP Yes Yes Yes PP Yes Yes
purchase cost method

29. Minority interest excluded from| Yes Yes Yes Yes Yes Yes Yes Yes
consolidation income

30. Minority interest excluded from| Yes Yes Yes Yes Yes Yes Yes Yes

consolidated owners’ equity

Key: PP —Predominant Practice
MP — Minority Practice
M — Mixed Practice
RF — Rarely or not found
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CHAPTER 4

THE BASICS OF RISK

When valuing assets and firms, we need to use discount rates that reflect the
riskiness of the cash flows. In particular, the cost of debt has to incorporate a default
spread for the default risk in the debt and the cost of equity has to include a risk premium
for equity risk. But how do we measure default and equity risk, and more importantly,
how do we come up with the default and equity risk premiums?

In this chapter, we will lay the foundations for analyzing risk in valuation. We
present alternative models for measuring risk and converting these risk measures into
“acceptable” hurdle rates. We begin with a discussion of equity risk and present our
analysis in three steps. In the first step, we define risk in statistical terms to be the
variance in actual returns around an expected return. The greater this variance, the more
risky an investment is perceived to be. The next step, which we believe is the central one,
is to decompose this risk into risk that can be diversified away by investors and risk that
cannot. In the third step, we look at how different risk and return models in finance
attempt to measure this non-diversifiable risk. We compare and contrast the most widely,
used model, the capital asset pricing model, with other models, and explain how and why
they diverge in their measures of risk and the implications for the equity risk premium.

In the second part of this chapter, we consider default risk and how it is measured
by ratings agencies. In addition, we discuss the determinants of the default spread and
why it might change over time. By the end of the chapter, we should have a methodology

of estimating the costs of equity and debt for any firm.

What is risk?

Risk, for most of us, refers to the likelihood that in life’s games of chance, we will
receive an outcome that we will not like. For instance, the risk of driving a car too fast is
getting a speeding ticket, or worse still, getting into an accident. Webster’s dictionary, in
fact, defines risk as “exposing to danger or hazard”. Thus, risk is perceived almost
entirely in negative terms.

In finance, our definition of risk is both different and broader. Risk, as we see it,

refers to the likelihood that we will receive a return on an investment that is different from




the return we expected to make. Thus, risk includes not only the bad outcomes, i.e,
returns that are lower than expected, but also good outcomes, i.e., returns that are higher
than expected. In fact, we can refer to the former as downside risk and the latter is upside
risk; but we consider both when measuring risk. In fact, the spirit of our definition of risk

in finance is captured best by the Chinese symbols for risk, which are reproduced below:

Ak

The first symbol is the symbol for “danger”, while the second is the symbol for
“opportunity”, making risk a mix of danger and opportunity. It illustrates very clearly the
tradeoff that every investor and business has to make — between the higher rewards that
come with the opportunity and the higher risk that has to be borne as a consequence of
the danger.

Much of this chapter can be viewed as an attempt to come up with a model that
best measures the “danger” in any investment and then attempts to convert this into the
“opportunity” that we would need to compensate for the danger. In financial terms, we
term the danger to be “risk” and the opportunity to be “expected return”.

What makes the measurement of risk and expected return so challenging is that it
can vary depending upon whose perspective we adopt. When analyzing Boeing’s risk, for
instance, we can measure it from the viewpoint of Boeing’s managers. Alternatively, we
can argue that Boeing’s equity is owned by its stockholders and that it is their
perspective on risk that should matter. Boeing’s stockholders, many of whom hold the
stock as one investment in a larger portfolio, might perceive the risk in Boeing very
differently from Boeing’s managers, who might have the bulk of their capital, human and
financial, invested in the firm.

In this chapter, we will argue that risk in an investment has to be perceived
through the eyes of investors in the firm. Since firms like Boeing often have thousands of
investors, often with very different perspectives, we will go further. We will assert that
risk has to be measured from the perspective of not just any investor in the stock, but of

the marginal investor, defined to be the investor most likely to be trading on the stock



at any given point in time. The objective in corporate finance is the maximization of firm
value and stock price. If we want to stay true to this objective, we have to consider the

viewpoint of those who set the stock prices, and they are the marginal investors.

Equity Risk and Expected Return

To demonstrate how risk is viewed in corporate finance, we will present risk
analysis in three steps. First, we will define risk in terms of the distribution of actual
returns around an expected return. Second, we will differentiate between risk that is
specific to one or a few investments and risk that affects a much wider cross section of
investments. We will argue that in a market where the marginal investor is well diversified,
it is only the latter risk, called market risk that will be rewarded. Third, we will look at

alternative models for measuring this market risk and the expected returns that go with it.

I. Defining Risk

Investors who buy assets expect to earn returns over the time horizon that they
hold the asset. Their actual returns over this holding period may be very different from
the expected returns and it is this difference between actual and expected returns that is
source of risk. For example, assume that you are an investor with a 1-year time horizon
buying a 1-year Treasury bill (or any other default-free one-year bond) with a 5%
expected return. At the end of the 1-year holding period, the actual return on this
investment will be 5%, which is equal to the expected return. The return distribution for

this investment is shown in Figure 4.1.



Figure 4.1: Probability Distribution for Riskfree Investment
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This is a riskless investment.

To provide a contrast to the riskless investment, consider an investor who buys
stock in Boeing. This investor, having done her research, may conclude that she can make
an expected return of 30% on Boeing over her 1-year holding period. The actual return
over this period will almost certainly not be equal to 30%; it might be much greater or

much lower. The distribution of returns on this investment is illustrated in Figure 4.2,



Figure 4.2: Probability Distribution for Risky Investment
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In addition to the expected return, an investor now has to consider the following. First,
note that the actual returns, in this case, are different from the expected return. The
spread of the actual returns around the expected return is measured by the variance or
standard deviation of the distribution; the greater the deviation of the actual returns from
expected returns, the greater the variance. Second, the bias towards positive or negative
returns is represented by the skewness of the distribution. The distribution in Figure 4.2
is positively skewed, since there is a higher probability of large positive returns than large
negative returns. Third, the shape of the tails of the distribution is measured by the
kurtosis of the distribution; fatter tails lead to higher kurtosis. In investment terms, this
represents the tendency of the price of this investment to jump (up or down from current
levels) in either direction.

In the special case, where the distribution of returns is normal, investors do not
have to worry about skewness and kurtosis. Normal distributions are symmetric (no
skewness) and defined to have a kurtosis of zero. Figure 4.3 illustrates the return
distributions on two investments with symmetric returns.

Figure 4.3: Return Distribution Comparisons
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When return distributions take this form, the characteristics of any investment can be
measured with two variables — the expected return, which represents the opportunity in
the investment, and the standard deviation or variance, which represents the danger. In
this scenario, a rational investor, faced with a choice between two investments with the
same standard deviation but different expected returns, will always pick the one with the
higher expected return.

In the more general case, where distributions are neither symmetric nor normal, it

is still conceivable that investors will choose between investments on the basis of only

the expected return and the variance, if they possess utility functionsl that allow them to
do so. It 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) to those with a higher likelihood of jumps (higher kurtosis). In this world,
investors will trade off the good (higher expected returns and more positive skewness)

against the bad (higher variance and higher kurtosis) in making investments.

1 A utility function is a way of summarizing investor preferences into a generic term called “utility’ on the
basis of some choice variables. In this case, for instance, we state the investor’s utility or satisfaction as a
function of wealth. By doing so, we effectively can answer questions such as — Will an investor be twice as
happy if he has 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 investor can be compressed into the expected wealth measure and the standard deviation
in that wealth.



In closing, we should note that the expected returns and variances that we run into
in practice are almost always estimated using past returns rather than future returns. The
assumption we are making when we use historical variances is that past return
distributions are good indicators of future return distributions. When this assumption is
violated, as is the case when the asset’s characteristics have changed significantly over

time, the historical estimates may not be good measures of risk.

In Practice 4.1: Calculation of standard deviation using historical returns: Boeing and the
Home Depot

We will use Boeing and the Home Depot as our investments to illustrate how
standard deviations and variances are computed. To make our computations simpler, we
will look at returns on an annual basis from 1991 to 1998. To begin the analysis, we first
estimate returns for each company for each of these years, in percentage terms,

incorporating both price appreciation and dividends into these returns:

Return in year n = Price at the end of year n - Price at beginning of year n + Dividend in year n

Price at the beginning of yearn

Table 4.1 summarizes returns on the two companies.
Table 4.1: Returns on Boeing and the Home Depot: 1991-1998

Return on Boeing [Return on The Home
Depot

1991 5.00% 161%
1997 -16% 50.30%
1993 7.80% -22%]
1994 8.70% 16.50%
1995 66.80% 3.80%
1994 35.90% 5.00%
1997 -8.10% 76.20%
199§ -33.10% 107.90%
Sum 67.00% 398.70%




We compute the average and standard deviation in these returns for the two firms, using

the information in the table (there are 8 years of data):
Average Return on Boeingg;.gs = 67.00%/8 = 8.38%
Average Return on The Home Depotg;.qg = 398.70%/8 = 49.84%

The variance is measured by looking at the deviations of the actual returns in each year,

for each stock, from the average return. Since we consider both better-than-expected and

worse-than-expected deviations in measuring variance, we square the deviations2.

Table 4.2: Squared Deviations from the Mean

Return on Boeing[Return on The (Rg- (Rup-
Home Depot Average(Rg))* |Average(Rup))?
1991 5.00% 161% 0.00113906 1.23571014
1992 -16% 50.30% 0.05941406 2.1391E-05
1993 7.80% -22% 3.3063E-05 0.51606264
1994 8.70% 16.50% 1.0562E-05 0.11113889
1995 66.80% 3.80% 0.34134806 0.21194514
1996 35.90% 5.00% 0.07576256 0.20104014
1997 -8.10% 76.20% 0.02714256 0.06949814
1998 -33.10% 107.90% 0.17201756 0.33712539
Sum 0.6768675 2.68254188

Following the standard practice for estimating the variances of samples, the variances in
returns at the two firms can be estimated by dividing the sum of the squared deviation
columns by (n-1), where n is the number of observations in the sample. The standard

deviations can be computed to be the squared-root of the variances.

Boeing The Home Depot

Variance 0.6768675 _ 0.0967 2.68254188

=0.3832

Standard Deviation 0.0967°°=0.311 0r 31.1% | 0.3832%°=0.619 or 61.9%

2 |f we do not square the deviations, the sum of the deviations will be zero.




Based upon this data, the Home Depot looks like it was two times more risky than
Boeing between 1991 and 1998. What does this tell us? By itself, it provides a measure of
how much each these companies’ returns in the past have deviated from the average. If we
assume that the past is a good indicator of the future, the Home Depot is a more risky

investment than Boeing.

optvar.xls: There is a dataset on the web that summarizes standard deviations

and variances of stocks in various sectors in the United States.

I1. Diversifiable and Non-diversifiable Risk

Although there are many reasons that actual returns may differ from expected
returns, we can group the reasons into two categories: firm-specific and market-wide. The
risks that arise from firm-specific actions affect one or a few investments, while the risk
arising from market-wide reasons affect many or all investments. This distinction is

critical to the way we assess risk in finance.

The Components of Risk

When an investor 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 it is this risk
that we categorize as firm-specific risk. Within this category, we would consider a wide
range of risks, starting with the risk that a firm may have misjudged the demand for a
product from its customers; we call this project risk. For instance, in the coming
chapters, we will be analyzing Boeing’s investment in a Super Jumbo jet. This investment
is based on the assumption that airlines want a larger airplane and are will be willing to
pay a higher 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; we call this competitive risk. For instance, assume that Boeing
and Airbus are competing for an order from Quantas, the Australian airline. The
possibility that Airbus may win the bid is a potential source of risk to Boeing and

perhaps a few of its suppliers. But again, only a handful of firms in the market will be



affected by it. Similarly, the Home Depot recently launched an online store to sell its
home improvement products. Whether it succeeds or not is clearly important to the
Home Depot and its competitors, but it is unlikely to have an impact on the rest of the
market. In fact, we would extend our risk measures 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,
such as food and apparel. What is common across the three risks described above —
project, competitive and sector risk — is that they affect only a small sub-set of firms.

There is other risk 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 weakens, 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 upon 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 break down or the spectrum of firm-specific and market risks.
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Figure 4.4: A Break Down of Risk
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Why Diversification reduces or eliminates Firm-specific Risk: An Intuitive
Explanation

As an investor, you could invest your entire portfolio in one asset, say Boeing. If
you do so, you are exposed to both firm-specific and market risk. If, however, you
expand your portfolio 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 diversified portfolio is a much smaller percentage of that portfolio than
would be the case if you were not diversified. Thus, 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 market-wide movements are likely to be in the same

direction for most or all investments in a portfolio, though some assets may be affected
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more than others. For instance, other things being equal, an increase in interest rates will
lower the values of most assets in a portfolio. Being more diversified does not eliminate
this risk.

A Statistical Analysis Of Diversification Reducing Risk

We can illustrate the effects of diversification on risk fairly dramatically by
examining the effects of increasing the number of assets in a portfolio on portfolio
variance. The variance in a portfolio 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 and by how

much diversification will reduce risk.

Consider a portfolio of two assets. Asset A has an expected return of u, and a
variance in returns of o, while asset B has an expected return of u; and a variance in
returns of o . The correlation in returns between the two assets, which measures how

the assets move together, is p,s. The expected returns and variance of a two-asset

portfolio can be written as a function of these inputs and the proportion of the portfolio

going to each asset.

Wp =Wy + (I-' WA)MB

of =w;o;+ (1' WA)ZOé + 2WA(1' WAbAGBpAB
where

W, = Proportion of the portfolio in asset A
The last term in the variance equation is sometimes written in terms of the covariance in
returns between the two assets, which is

CoV,pg 0060 8
The savings that accrue from diversification are a function of the correlation coefficient.
Other things remaining equal, the higher the correlation in returns between the two assets,

the smaller are the potential benefits from diversification.

Why isthe marginal investor assumed to be diversified?
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The argument that diversification reduces an investor’s exposure to risk is clear
both intuitively and statistically, but risk and return models in finance go further. The
models look at risk through the eyes of the investor most likely to be trading on the
investment at any point in time, i.e. the marginal investor. They argue that this investor,
who sets prices for investments, is well diversified; thus, the only risk that he or she cares
about is the risk added on to a diversified portfolio or market risk. This argument can be
justified simply. The risk in an investment will always be perceived to be higher for an
undiversified investor than for a diversified one, since the latter does not shoulder any
firm-specific risk and the former does. If both investors have the same expectations about
future earnings and cash flows on an asset, the diversified investor will be willing to pay a
higher price for that asset because of his or her perception of lower risk. Consequently,
the asset, over time, will end up being held by diversified investors.

This argument is powerful, especially in markets where assets can be traded easily
and at low cost. Thus, it works well for a stock traded in the United States, since
investors can become diversified at fairly low cost. In addition, a significant proportion of
the trading in US stocks is done by institutional investors, who tend to be well
diversified. It becomes a more difficult argument to sustain when assets cannot be easily
traded, or the costs of trading are high. In these markets, the marginal investor may well
be undiversified and firm-specific risk may therefore continue to matter when looking at
individual investments. For instance, real estate in most countries is still held by investors

who are undiversified and have the bulk of their wealth tied up in these investments.

I11. Models Measuring Market Risk

While most risk and return models in use in corporate finance agree on the first
two steps of the risk analysis process, i.e., that risk comes from the distribution of actual
returns around the expected return and that risk should be measured from the perspective
of a marginal investor who is well diversified, they part ways when it comes to measuring
non-diversifiable or market risk. In this section, we will discuss the different models that
exist in finance for measuring market risk and why they differ. We will begin with what
still is the standard model for measuring market risk in finance — the capital asset pricing

model (CAPM) — and then discuss the alternatives to this model that have developed over
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the last two decades. While we will emphasize the differences, we will also look at what

they have in common.

A. The Capital Asset Pricing Model (CAPM)

The risk and return model that has been in use the longest and is still the standard
in most real world analyses is the capital asset pricing model (CAPM). In this section, we
will examine the assumptions made by the model and the measures of market risk that

emerge from these assumptions.

Assumptions

While diversification reduces the exposure of investors to firm specific risk, most
investors limit their diversification to holding only a few assets. Even large mutual funds
rarely hold more than a few hundred stocks and many of them hold as few as ten to
twenty. There are two reasons why investors stop diversifying. One is that an investor or
mutual fund manager can obtain most of the benefits of diversification from a relatively
small portfolio, because the marginal benefits of diversification become smaller as the
portfolio gets more diversified. Consequently, these benefits may not cover the marginal
costs of diversification, which include transactions and monitoring costs. Another reason
for limiting diversification is that many investors (and funds) believe they can find under
valued assets and thus choose not to hold those assets that they believe to be fairly or
over valued.

The capital asset pricing model assumes that there are no transactions costs, all
assets are traded and investments are infinitely divisible (i.e., you can buy any fraction of
a unit of the asset). It also assumes that everyone has access to the same information and
that investors therefore cannot find under or over valued assets in the market place.
Making these assumptions allows investors to keep diversifying without additional cost.
At the limit, their portfolios will not only include every traded asset in the market but
will have identical weights on risky assets The fact that this diversified portfolio
includes all traded assets in the market is the reason it is called the market portfolio,
which should not be a surprising result, given the benefits of diversification and the
absence of transactions costs in the capital asset pricing model. If diversification reduces

exposure to firm-specific risk and there are no costs associated with adding more assets to
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the portfolio, the logical limit to diversification is to hold a small proportion of every
traded asset in the market. I this seems abstract, consider the market portfolio to be an
extremely well diversified mutual fund that holds stocks and real assets, and treasury bills

as the riskless asset. In the CAPM, all investors will hold combinations of treasury bills

and the same mutual fund3.

Investor Portfolios in the CAPM

If every investor in the market holds the identical market portfolio, how exactly
do investors reflect their risk aversion in their investments? In the capital asset pricing
model, investors adjust for their risk preferences in their allocation decision, where they
decide how much to invest in a riskless asset and how much in the market portfolio.
Investors who are risk averse might choose to put much or even all of their wealth in the
riskless asset. Investors who want to take more risk will invest the bulk or even all of
their wealth in the market portfolio. Investors, who invest all their wealth in the market
portfolio and are still desirous of taking on more risk, would do so by borrowing at the
riskless rate and investing more in the same market portfolio as everyone else.

These results are predicated on two additional assumptions. First, there exists a
riskless asset, where the expected returns are known with certainty. Second, investors can
lend and borrow at the same riskless rate to arrive at their optimal allocations. While
lending at the riskless rate can be accomplished fairly simply by buying treasury bills or
bonds, borrowing at the riskless rate might be more difficult to do for individuals. There
are variations of the CAPM that allow these assumptions to be relaxed and still arrive at

the conclusions that are consistent with the model.

Measuring the Market Risk of an Individual Asset

The risk of any asset to an investor is the risk added by that asset to the
investor’s overall portfolio. In the CAPM world, where all investors hold the market
portfolio, the risk to an investor of an individual asset will be the risk that this asset adds

on to the market portfolio. Intuitively, if an asset moves independently of the market

3 The significance of introducing the riskless asset into the choice mix, and the implications for portfolio
choice were first noted in Sharpe (1964) and Lintner (1965). Hence, the model is sometimes called the
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portfolio, it will not add much risk to the market portfolio. In other words, most of the
risk in this asset is firm-specific and can be diversified away. In contrast, if an asset tends
to move up when the market portfolio moves up and down when it moves down, it will
add risk to the market portfolio. This asset has more market risk and less firm-specific
risk. Statistically, this added risk is measured by the covariance of the asset with the

market portfolio.

Measuring the Non-Diversifiable Risk

In a world in which investors hold a combination of only two assets — the riskless
asset and the market portfolio — the risk of any individual asset will be measured relative
to the market portfolio. In particular, the risk of any asset will be the risk that it adds on

to the market portfolio. To arrive at the appropriate measure of this added risk, assume

that o/ is the variance of the market portfolio prior to the addition of the new asset and
that the variance of the individual asset being added to this portfolio is 6. The market

value portfolio weight on this asset is W,, and the covariance correlation in returns

between the individual asset and the market portfolio is Cov,,. The variance of the market

portfolio prior to and after the addition of the individual asset can then be written as

Variance prior to asset i being added = o,

Variance after asset i is added = 02, = w’o? + @ W, )c,i +2w, Q W, )Zovim

The market value weight on any individual asset in the market portfolio should be small
(w; isvery closeto 0) since the market portfolio includes all traded assets in the economy.
Consequently, the first term in the equation should approach zero, and the second term
should approach 6?2, leaving the third term (Cov,_, the covariance) as the measure of the

m!

risk added by individual asset i.

Sandardizing Covariances
The covariance is a percentage value and it is difficult to pass judgment on the

relative risk of an investment by looking at this value. In other words, knowing that the

Sharpe-Lintner model.
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covariance of Boeing with the Market Portfolio is 55% does not provide us a clue as to
whether Boeing is riskier or safer than the average asset. We therefore standardize the risk
measure by dividing the covariance of each asset with the market portfolio by the variance
of the market portfolio. This yields a risk measure called the beta of the asset:

_ Covariance of asset i with Market Portfolio _ Cov,,

Beta of an asset i = - - >
Variance of the Market Portfolio o

m

Since the covariance of the market portfolio with itself is its variance, the beta of the
market portfolio, and by extension, the average asset in it, is one. Assets that are riskier
than average (using this measure of risk) will have betas that are greater than 1 and assets
that are less riskier than average will have betas that are less than 1. The riskless asset will

have a beta of 0.

Getting Expected Returns

The fact that every investor holds some combination of the riskless asset and the
market portfolio leads to the next conclusion: the expected return of an asset is linearly
related to the beta of the asset. In particular, the expected return of an asset can be written
as a function of the risk-free rate and the beta of that asset.
ER)=R, +p,ER,)- R,)
where,

E(R;) = Expected Return on asset i

R¢ = Risk-free Rate

E(Rn) = Expected Return on market portfolio

b;= Beta of investment i
To use the capital asset pricing model, we need three inputs. While we will look at the
estimation process in far more detail in the next chapter, each of these inputs is estimated
as follows:

The riskless asset is defined to be an asset for which the investor knows the expected

return with certainty for the time horizon of the analysis.
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The risk premium is the premium demanded by investors for investing in the market
portfolio, which includes all risky assets in the market, instead of investing in a
riskless asset.
The beta, which we defined as the covariance of the asset divided by the variance of
the market portfolio, measures the risk added on by an investment to the market
portfolio.
In summary, in the capital asset pricing model, all the market risk is captured in the beta,
measured relative to a market portfolio, which at least in theory should include all traded

assets in the market place held in proportion to their market value.

B. The Arbitrage Pricing Model

The restrictive assumptions on transactions costs and private information in the
capital asset pricing model and the model’s dependence on the market portfolio have long
been viewed with skepticism by both academics and practitioners. Ross (1976) suggested

an alternative model for measuring risk called the arbitrage pricing model (APM).

Assumptions

If investors can invest risklessly and earn more than the riskless rate, they have
found an arbitrage opportunity. The premise of the arbitrage pricing model is that
investors take advantage of such arbitrage opportunities, and in the process, eliminate
them. If two portfolios have the same exposure to risk but offer different expected
returns, investors will buy the portfolio that has the higher expected returns, sell the
portfolio with the lower expected returns and earn the difference as a riskless profit. To
prevent this arbitrage from occurring, the two portfolios have to earn the same expected
return.

Like the capital asset pricing model, the arbitrage pricing model begins by breaking
risk down into firm-specific and market risk components. As in the capital asset pricing
model, firm specific risk covers information that affects primarily the firm. Market risk
affects many or all firms and would include unanticipated changes in a number of
economic variables, including gross national product, inflation, and interest rates.

Incorporating both types of risk into a return model, we get:
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R=ER)+m+e
where R is the actual return, E(R) is the expected return, m is the market-wide component
of unanticipated risk and eis the firm-specific component. Thus, the actual return can be

different from the expected return, either because of market risk or firm-specific actions.

The Sources of Market-Wide Risk

While both the capital asset pricing model and the arbitrage pricing model make a
distinction between firm-specific and market-wide risk, they measure market risk
differently. The CAPM assumes that market risk is captured in the market portfolio,
whereas the arbitrage pricing model allows for multiple sources of market-wide risk and
measures the sensitivity of investments to changes in each source. In general, the market
component of unanticipated returns can be decomposed into economic factors:
R=ER)+m+a

=R+([,F, +B,F, +..+B,F e

where

bj=  Sensitivity of investment to unanticipated changes in factor j

Fj=  Unanticipated changes in factor j
Note that the measure of an investment’s sensitivity to any macro-economic factor takes
the form of a beta, called a factor beta. In fact, this beta has many of the same properties
as the market beta in the CAPM.

The Effects of Diversification

The benefits of diversification were discussed earlier, in the context of our break
down of risk into market and firm-specific risk. The primary point of that discussion was
that diversification eliminates firm-specific risk. The arbitrage pricing model uses the same
argument and concludes that the return on a portfolio will not have a firm-specific
component of unanticipated returns. The return on a portfolio can be written as the sum
of two weighted averages: the anticipated returns in the portfolio and the market factors.
R, = (WR, +W,R, +..+W,R, )+ WR, +W,R, +..+W,R JF +

+ (W2R2,1 +W2R2,2 to. +WnR2,n):2 to.
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where,
w; = Portfolio weight on asset j
R; = Expected return on asset

bi; = Beta on factor i for asset j

Expected Returns and Betas

The final step in this process is estimating an expected return as a function of the
betas specified above. To do this, we should first note that the beta of a portfolio is the
weighted average of the betas of the assets in the portfolio. This property, in conjunction
with the absence of arbitrage, leads to the conclusion that expected returns should be
linearly related to betas. To see why, assume that there is only one factor and three
portfolios. Portfolio A has a beta of 2.0 and an expected return on 20%; portfolio B has a
beta of 1.0 and an expected return of 12%; and portfolio C has a beta of 1.5 and an
expected return on 14%. Note that the investor can put half of his wealth in portfolio A
and half in portfolio B and end up with a portfolio with a beta of 1.5 and an expected
return of 16%. Consequently no investor will choose to hold portfolio C until the prices
of assets in that portfolio drop and the expected return increases to 16%. By the same
rationale, the expected returns on every portfolio should be a linear function of the beta. If
they were not, we could combine two other portfolios, one with a higher beta and one
with a lower beta, to earn a higher return than the portfolio in question, creating an
opportunity for arbitrage. This argument can be extended to multiple factors with the
same results. Therefore, the expected return on an asset can be written as

ER)=R, +B,ER)- R, [+ B,|ER,)- R, ]+ .. + B, [ER.)- R(]

where

R¢ = Expected return on a zero-beta portfolio

E(R;) = Expected return on a portfolio with a factor beta of 1 for factor j and zero

for all other factors.

The terms in the brackets can be considered to be risk premiums for each of the factors in

the model.
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The capital asset pricing model can be considered to be a special case of the
arbitrage pricing model, where there is only one economic factor driving market-wide

returns and the market portfolio is the factor.

ER)=R, +B,ER,)- R/)

The APM in Practice

The arbitrage pricing model requires estimates of each of the factor betas and
factor risk premiums in addition to the riskless rate. In practice, these are usually
estimated using historical data on asset returns and a factor analysis. Intuitively, in a
factor analysis, we examine the historical data looking for common patterns that affect
broad groups of assets (rather than just one sector or a few assets). A factor analysis
provides two output measures:
1. It specifies the number of common factors that affected the historical return data
2. It measures the beta of each investment relative to each of the common factors and
provides an estimate of the actual risk premium earned by each factor.
The factor analysis does not, however, identify the factors in economic terms. In
summary, in the arbitrage pricing model, the market risk is measured relative to multiple
unspecified macroeconomic variables, with the sensitivity of the investment relative to
each factor being measured by a beta. The number of factors, the factor betas and factor

risk premiums can all be estimated using the factor analysis.

C. Multi-factor Models for risk and return

The arbitrage pricing model's failure to identify the factors specifically in the
model may be a statistical strength, but it is an intuitive weakness. The solution seems
simple: Replace the unidentified statistical factors with specific economic factors and the
resultant model should have an economic basis while still retaining much of the strength of

the arbitrage pricing model. That is precisely what multi-factor models try to do.

Deriving a Multi-Factor Model
Multi-factor models generally are determined by historical data, rather than
economic modeling. Once the number of factors has been identified in the arbitrage pricing

model, their behavior over time can be extracted from the data. The behavior of the
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unnamed factors over time can then be compared to the behavior of macroeconomic
variables over that same period to see whether any of the variables is correlated, over
time, with the identified factors.

For instance, Chen, Roll, and Ross (1986) suggest that the following
macroeconomic variables are highly correlated with the factors that come out of factor
analysis: industrial production, changes in default premium, shifts in the term structure,
unanticipated inflation, and changes in the real rate of return. These variables can then be
correlated with returns to come up with a model of expected returns, with firm-specific
betas calculated relative to each variable.

E(R): Ri + Bowe I_E(RGNP)' R J+ B, I_E(RI )' R J+ S f)‘l]I_E(R'ﬂ)_ RfJ
where

bene = Beta relative to changes in industrial production

E(Rgne) = Expected return on a portfolio with a beta of one on the industrial

production factor and zero on all other factors

b, = Beta relative to changes in inflation

E(R)) = Expected return on a portfolio with a beta of one on the inflation factor

and zero on all other factors

The costs of going from the arbitrage pricing model to a macroeconomic multi-
factor model can be traced directly to the errors that can be made in identifying the
factors. The economic factors in the model can change over time, as will the risk premia
associated with each one. For instance, oil price changes were a significant economic
factor driving expected returns in the 1970s but are not as significant in other time
periods. Using the wrong factor or missing a significant factor in a multi-factor model can
lead to inferior estimates of expected return.

In summary, multi-factor models, like the arbitrage pricing model, assume that
market risk can be captured best using multiple macro economic factors and betas relative
to each. Unlike the arbitrage pricing model, multi factor models do attempt to identify the

macro economic factors that drive market risk.
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D. Regression or Proxy Models

All the models described so far begin by defining market risk in broad terms and
then developing models that might best measure this market risk. All of them, however,
extract their measures of market risk (betas) by looking at historical data. There is a final
class of risk and return models that start with the returns and try to explain differences in

returns across stocks over long time periods using characteristics such as a firm’s market

value or price multiples?. Proponents of these models argue that if some investments earn
consistently higher returns than other investments, they must be riskier. Consequently,
we could look at the characteristics that these high-return investments have in common
and consider these characteristics to be indirect measures or proxies for market risk.

Fama and French, in a highly influential study of the capital asset pricing model in
the early 1990s, noted that actual returns between 1963 and 1990 have been highly

correlated with book to price ratios® and size. High return investments, over this period,
tended to be investments in companies with low market capitalization and high book to
price ratios. Fama and French suggested that these measures be used as proxies for risk
and report the following regression for monthly returns on stocks on the NYSE:
R, =1.77%- 0.11In(MV)+ 0.35|n35%g

where

MV = Market Value of Equity

BV/MV = Book Value of Equity / Market Value of Equity
The values for market value of equity and book-price ratios for individual firms, when

plugged into this regression, should yield expected monthly returns.

A Comparative Analysis of Risk and Return Models
Figure 4.5 summarizes all the risk and return models in finance, noting their

similarities in the first two steps and the differences in the way they define market risk.

4 A price multiple is obtained by dividing the market price by its earnings or its book value. Studies
indicate that stocks that have low price to earnings multiples or low price to book value multiples earn
higher returns than other stocks.

5 The book to price ratio is the ratio of the book value of equity to the market value of equity.
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Figure 4.5: Risk and Return Models in Finance

Step 1: Defining Risk
Therisk in an investment can be measured by the variance in actual returns around an

expected return
Riskless Investment

Low Risk Investment High Risk Investment
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Step 2: Differentiating between Rewarded and Unrewarded Risk

Risk that affects all investments (Market Risk)
Cannot be diversified away since most assets
are affected by it.

Risk that is specific to investment (Firm Specific)
Can be diversified away in a diversified portfolio

1. each investment is a small proportion of portfolio
2. risk averages out across investments in portfolio
The marginal investor is assumed to hold a “diversified” portfolio. Thus, only market risk will
be rewarded and priced.

Step 3: Measuring Market Risk
The APM

The CAPM Multi-Factor Models Proxy Models

If there is

1. no private information

2. no transactions cost

the optimal diversified
portfolio includes every
traded asset. Everyone

will hold thismarket portfolio
Market Risk = Risk

added by any investment
to the market portfolio:

If there are no
arbitrage opportunities
then the market risk of
any asset must be
captured by betas
relative to factors that
affect all investments.
Market Risk = Risk
exposures of any
asset to market
factors

Since market risk affects
most or all investments,
it must come from

macro economic factors.
Market Risk = Risk
exposures of any
asset to macro
economic factors.

In an efficient market,
differences in returns
across long periods mus
be due to market risk
differences. Looking for
variables correlated with
returns should then give
us proxies for this risk.
Market Risk =
Captured by the
Proxy Variable(s)

Beta of asset relative to
Market portfolio (from
a regression)

Betas of asset relative
to unspecified market
factors (from a factor
analysis)

Betas of assets relative
to specified macro
economic factors (from
a regression)

Equation relating
returns to proxy
variables (from a
regression)

As noted in Figure 4.9, all the risk and return models developed in this chapter
make some assumptions in common. They all assume that only market risk is rewarded
and they derive the expected return as a function of measures of this risk. The capital
asset pricing model makes the most restrictive assumptions about how markets work but
arrives at the simplest model, with only one factor driving risk and requiring estimation.
The arbitrage pricing model makes fewer assumptions but arrives at a more complicated
model, at least in terms of the parameters that require estimation. The capital asset pricing
model can be considered a specialized case of the arbitrage pricing model, where there is
only one underlying factor and it is completely measured by the market index. In general,
the CAPM has the advantage of being a simpler model to estimate and to use, but it will
underperform the richer APM when an investment is sensitive to economic factors not
well represented in the market index. For instance, oil company stocks, which derive most

of their risk from oil price movements, tend to have low CAPM betas and low expected
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returns. Using an arbitrage pricing model, where one of the factors may measure oil and

other commodity price movements, will yield a better estimate of risk and higher expected

return for these firms®.

Which of these models works the best? Is beta a good proxy for risk and is it
correlated with expected returns? The answers to these questions have been debated
widely in the last two decades. The first tests of the CAPM suggested that betas and
returns were positively related, though other measures of risk (such as variance)
continued to explain differences in actual returns. This discrepancy was attributed to
limitations in the testing techniques. In 1977, Roll, in a seminal critique of the model's
tests, suggested that since the market portfolio could never be observed, the CAPM could
never be tested, and all tests of the CAPM were therefore joint tests of both the model
and the market portfolio used in the tests. In other words, all that any test of the CAPM
could show was that the model worked (or did not) given the proxy used for the market
portfolio. It could therefore be argued that in any empirical test that claimed to reject the
CAPM, the rejection could be of the proxy used for the market portfolio rather than of
the model itself. Roll noted that there was no way to ever prove that the CAPM worked
and thus no empirical basis for using the model.

Fama and French (1992) examined the relationship between betas and returns
between 1963 and 1990 and concluded that there is no relationship. These results have
been contested on three fronts. First, Amihud, Christensen, and Mendelson (1992), used
the same data, performed different statistical tests and showed that differences in betas
did, in fact, explain differences in returns during the time period. Second, Kothari and
Shanken (1995) estimated betas using annual data, instead of the shorter intervals used in
many tests, and concluded that betas do explain a significant proportion of the differences
in returns across investments. Third, Chan and Lakonishok (1993) looked at a much
longer time series of returns from 1926 to 1991 and found that the positive relationship
between betas and returns broke down only in the period after 1982. They also find that

betas are a useful guide to risk in extreme market conditions, with the riskiest firms (the

6 Weston and Copeland used both approaches to estimate the cost of equity for oil companies in 1989 and
came up with 14.4% with the CAPM and 19.1% using the arbitrage pricing model.
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10% with highest betas) performing far worse than the market as a whole, in the ten
worst months for the market between 1926 and 1991 (See Figure 4.6).

Figure 4.6: Returnsand Betas: Ten Worst Months between 1926 and 1991
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Source: Chan and Lakonishok

While the initial tests of the APM suggested that they might provide more
promise in terms of explaining differences in returns, a distinction has to be drawn
between the use of these models to explain differences in past returns and their use to
predict expected returns in the future. The competitors to the CAPM clearly do a much
better job at explaining past returns since they do not constrain themselves to one factor,
as the CAPM does. This extension to multiple factors does become more of a problem
when we try to project expected returns into the future, since the betas and premiums of
each of these factors now have to be estimated. Because the factor premiums and betas
are themselves volatile, the estimation error may eliminate the benefits that could be
gained by moving from the CAPM to more complex models. The regression models that
were offered as an alternative also have an estimation problem, since the variables that
work best as proxies for market risk in one period (such as market capitalization) may not

be the ones that work in the next period.
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Ultimately, the survival of the capital asset pricing model as the default model for
risk in real world applications is a testament to both its intuitive appeal and the failure of
more complex models to deliver significant improvement in terms of estimating expected
returns. We would argue that a judicious use of the capital asset pricing model, without an
over reliance on historical data, is still the most effective way of dealing with risk in

modern corporate finance.

Models of Default Risk

The risk that we have discussed hitherto in this chapter relates to cash flows on
investments being different from expected cash flows. There are some investments,
however, in which the cash flows are promised when the investment is made. This is the
case, for instance, when you lend to a business or buy a corporate bond; the borrower
may default on interest and principal payments on the borrowing. Generally speaking,
borrowers with higher default risk should pay higher interest rates on their borrowing
than those with lower default risk. This section examines the measurement of default risk
and the relationship of default risk to interest rates on borrowing.

In contrast to the general risk and return models for equity, which evaluate the
effects of market risk on expected returns, models of default risk measure the
consequences of firm-specific default risk on promised returns. While diversification can
be used to explain why firm-specific risk will not be priced into expected returns for
equities, the same rationale cannot be applied to securities that have limited upside
potential and much greater downside potential from firm-specific events. To see what we
mean by limited upside potential, consider investing in the bond issued by a company.
The coupons are fixed at the time of the issue and these coupons represent the promised
cash flow on the bond. The best case scenario for you as an investor is that you receive
the promised cash flows; you are not entitled to more than these cash flows even if the
company is wildly successful. All other scenarios contain only bad news, though in
varying degrees, with the delivered cash flows being less than the promised cash flows.
Consequently, the expected return on a corporate bond is likely to reflect the firm-

specific default risk of the firm issuing the bond.
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The Determinants of Default Risk
The default risk of a firm is a function of two variables. The first is the firm’s

capacity to generate cash flows from operations and the second is its financial obligations

— including interest and principal payments’. Firms that generate high cash flows
relative to their financial obligations should have lower default risk than firms that
generate low cash flows relative to their financial obligations. Thus, firms with significant
existing investments, which generate relatively high cash flows, will have lower default
risk than firms that do not.

In addition to the magnitude of a firm’s cash flows, the default risk is also affected by
the volatility in these cash flows. The more stability there is in cash flows the lower the
default risk in the firm. Firms that operate in predictable and stable businesses will have
lower default risk than will other similar firms that operate in cyclical or volatile
businesses.

Most models of default risk use financial ratios to measure the cash flow coverage
(i.e., the magnitude of cash flows relative to obligations) and control for industry effects

to evaluate the variability in cash flows.

Bond Ratings and Interest rates

The most widely used measure of a firm's default risk is its bond rating, which is
generally assigned by an independent ratings agency. The two best known are Standard
and Poor’s and Moody’s. Thousands of companies are rated by these two agencies and

their views carry significant weight with financial markets.

The Ratings Process

The process of rating a bond usually starts when the issuing company requests a
rating from a bond ratings agency. The ratings agency then collects information from both
publicly available sources, such as financial statements, and the company itself and makes

a decision on the rating. If the company disagrees with the rating, it is given the

" Financial obligation refers to any payment that the firm has legally obligated itself to make, such as
interest and principal payments. It does not include discretionary cash flows, such as dividend payments or
new capital expenditures, which can be deferred or delayed, without legal consequences, though there may
be economic consequences.
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opportunity to present additional information. This process is presented schematically

for one ratings agency, Standard and Poors (S&P), in Figure 4.7.

THE RATINGS PROCESS
| Ssuer or Requestor S& P assigns Analysts
authorized p| COmpletes S&P - : >
representative rating request form analytical research S& P
request rating and issueis team to Issue library,
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The ratings assigned by these agencies are letter ratings. A rating of AAA from Standard
and Poor’s and Aaa from Moody’s represents the highest rating granted to firms that are

viewed as having the lowest default risk. As the default risk increases, the ratings decrease



toward D for firms in default (Standard and Poor’s). A rating at or above BBB by
Standard and Poor’s is categorized as investment grade, reflecting the view of the ratings
agency that there is relatively little default risk in investing in bonds issued by these

firms.

Determinants of Bond Ratings

The bond ratings assigned by ratings agencies are primarily based upon publicly
available information, though private information conveyed by the firm to the rating
agency does play a role. The rating assigned to a company's bonds will depend in large
part on financial ratios that measure the capacity of the company to meet debt payments
and generate stable and predictable cash flows. While a multitude of financial ratios exist,
table 4.6 summarizes some of the key ratios used to measure default risk.

Table 4.6: Financial Ratios used to measure Default Risk

Ratio Description
Pretax Interest Pretax Income from Continuing Operations + Interest Expense
Coverage Gross Interest
EBITDA Interest EBITDA
Coverage m
Funds from Net Income from Continuing Operations + Depreciation
Operations / Total Tota Debt
Debt
Free Operating eEunds from Operations-Capital Expenditures ¢
Cashflow/ Total Debt &Change in Working Capital %)
Total Debt
Pretax Return on Pretax Income from Continuing Operations + Interest Expense
Permanent Capital ?\verage of Beginning of the year and End of the year of long and g
eshort term debt, minority interest and Shareholders Equity 4
)
Operating ?ales—COGS(before depreciation) -Selling Expenses -¢
Income/Sales eAdminigtrative Expenses -R& D Expenses @
Sales
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Long Term Debt/ Long Term Debt
Capital Long Term Debt + Equity
Total Total Debt
Debt/Capitalization Tota Debt + Equity

Source: Standard and Poors
There is a strong relationship between the bond rating a company receives and its

performance on these financial ratios. Table 4.7 provides a summary of the median

ratios8 from 1998 to 2000 for different S&P ratings classes for manufacturing firms.
Table 4.7: Financial Ratios by Bond Rating: 1998-2000

AAA AA A BBB BB B CCC

EBIT interest cov. (x) | 17.5 10.8 6.8 3.9 2.3 1.0 0.2

EBITDA interest cov. | 21.8 14.6 9.6 6.1 3.8 2.0 1.4

Funds flow/total debt | 105.8 | 55.8 46.1 30.5 19.2 9.4 5.8

Free  oper. cash| 55.4 24.6 15.6 6.6 1.9 -4.5 -14.0
flow/total debt (%)

Return on capital (%) | 28.2 22.9 19.9 14.0 11.7 7.2 0.5

Oper.income/sales 29.2 21.3 18.3 15.3 154 11.2 13.6
(%)

Long-term 15.2 26.4 325 41.0 55.8 70.7 80.3
debt/capital (%)

Total Debt/ Capital [ 269 [35.6 |[401 |[474 [613 [746 [89.4
(%)

Number of firms 10 34 150 234 276 240 23

Source: Standard and Poors
Note that the pre-tax interest coverage ratio (EBIT) and the EBITDA interest coverage
ratio are stated in terms of times interest earned, whereas the rest of the ratios are stated
in percentage terms.

Not surprisingly, firms that generate income and cash flows significantly higher

than debt payments, that are profitable and that have low debt ratios are more likely to be



highly rated than are firms that do not have these characteristics. There will be individual
firms whose ratings are not consistent with their financial ratios, however, because the
ratings agency does add subjective judgments into the final mix. Thus, a firm which
performs poorly on financial ratios but is expected to improve its performance
dramatically over the next period may receive a higher rating than is justified by its
current financials. For most firms, however, the financial ratios should provide a

reasonable basis for guessing at the bond rating.

ratingfins.xls: There is a dataset on the web that summarizes key financial ratios
by bond rating class for the United States in the most recent period for which the data is

available.

Bond Ratings and Interest Rates

The interest rate on a corporate bond should be a function of its default risk,
which is measured by its rating. If the rating is a good measure of the default risk, higher
rated bonds should be priced to yield lower interest rates than would lower rated bonds.
In fact, in chapter 5, we will define the difference between the interest rate on a bond with
default risk and a default-free government bond to be the default spread. This default
spread will vary by maturity of the bond and can also change from period to period,
depending on economic conditions. In chapter 7, we will consider how best to estimate

these default spreads and how they might vary over time.

Summary

Risk, as we define it in finance, is measured based upon deviations of actual
returns on an investment from its' expected returns. There are two types of risk. The
first, which we call equity risk, arises in investments where there are no promised cash
flows, but there are expected cash flows. The second, default risk, arises on investments
with promised cash flows.

On investments with equity risk, the risk is best measured by looking at the

variance of actual returns around the expected returns, with greater variance indicating

8 See the Standard and Poor’s online site: http://www.standardandpoors.com/ratings/criteria/index.htm
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greater risk. This risk can be broken down into risk that affects one or a few investments,
which we call firm specific risk, and risk that affects many investments, which we refer to
as market risk. When investors diversify, they can reduce their exposure to firm specific
risk. By assuming that the investors who trade at the margin are well diversified, we
conclude that the risk we should be looking at with equity investments is the market risk.
The different models of equity risk introduced in this chapter share this objective of
measuring market risk, but they differ in the way they do it. In the capital asset pricing
model, exposure to market risk is measured by a market beta, which estimates how much
risk an individual investment will add to a portfolio that includes all traded assets. The
arbitrage pricing model and the multi-factor model allow for multiple sources of market
risk and estimate betas for an investment relative to each source. Regression or proxy
models for risk look for firm characteristics, such as size, that have been correlated with
high returns in the past and use these to measure market risk. In all these models, the risk
measures are used to estimate the expected return on an equity investment. This expected
return can be considered the cost of equity for a company.

On investments with default risk, risk is measured by the likelihood that the
promised cash flows might not be delivered. Investments with higher default risk should
have higher interest rates and the premium that we demand over a riskless rate is the
default premium. For most US companies, default risk is measured by rating agencies in
the form of a company rating; these ratings determine, in large part, the interest rates at
which these firms can borrow. Even in the absence of ratings, interest rates will include a
default premium that reflects the lenders’ assessments of default risk. These default-risk

adjusted interest rates represent the cost of borrowing or debt for a business
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Problems

1. The following table lists the stock prices for Microsoft from 1989 to 1998. The company did
not pay any dividends during the period

Year Price

1989 $ 1.20
1990 $ 2.09
1991 $ 4.64
1992 $ 5.34
1993 $ 5.05
1994 $ 7.64
1995 $ 10.97
1996 $ 20.66
1997 $ 3231
1998 $ 69.34

a. Estimate the average annual return you would have made on your investment.
b. Estimate the standard deviation and variance in the annual returns.
c. If you were investing in Microsoft today, would you expect the historical standard

deviations and variances to continue to hold? Why or why not?

2. Unicom is a regulated utility serving Northern Illinois. The following table lists the stock

prices and dividends on Unicom from 1989 to 1998.

Year Price Dividends

1989 $ 3610 $ 3.00
1990 $ 3360 $ 3.00
1991 $ 3780 $ 3.00
1992 $ 3090 $ 2.30
1993 $ 2680 $ 1.60
1994 $ 2480 $ 1.60
1995 $ 3160 $ 1.60
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1996 $ 2850 $ 1.60
1997 $ 2425 $ 1.60
1998 $ 3560 $ 1.60

a. Estimate the average annual return you would have made on your investment.
b. Estimate the standard deviation and variance in the annual returns.
c. If you were investing in Unicom today, would you expect the historical standard

deviations and variances to continue to hold? Why or why not?

3. The following table summarizes the annual returns you would have made on two companies —
Scientific Atlanta, a satellite and data equipment manufacturer, and AT&T, the telecomm giant,
from 1988 to 1998.

Year | Scientific Atlanta AT&T

1989 80.95% 58.26%
1990 -47.37% -33.79%
1991 31% 29.88%
1992 132.44% 30.35%
1993 32.02% 2.94%
1994 25.37% -4.29%
1995 -28.57% 28.86%
1996 0.00% -6.36%
1997 11.67% 48.64%
1998 36.19% 23.55%]

a. Estimate the average and standard deviation in annual returns in each company.
b. Estimate the covariance and correlation in returns between the two companies.
c. Estimate the variance of a portfolio composed, in equal parts, of the two investments.
4. You are in a world where there are only two assets, gold and stocks. You are interested in

investing your money in one, the other or both assets. Consequently you collect the following

data on the returns on the two assets over the last six years.
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Gold Stock Market
Average return 8% 20%
Standard deviation 25% 22%
Correlation -0.4

a. If you were constrained to pick just one, which one would you choose?

b. A friend argues that this is wrong. He says that you are ignoring the big payoffs that you
can get on gold. How would you go about alleviating his concern?

c. How would a portfolio composed of equal proportions in gold and stocks do in terms of
mean and variance?

d. You now learn that GPEC (a cartel of gold-producing countries) is going to vary the
amount of gold it produces with stock prices in the US. (GPEC will produce less gold when
stock markets are up and more when it is down.) What effect will this have on your

portfolios? Explain.

5. You are interested in creating a portfolio of two stocks — Coca Cola and Texas Utilities. Over
the last decade, an investment in Coca Cola stock would have earned an average annual return of
25% with a standard deviation in returns of 36%. An investment in Texas Utilities stock would
have earned an average annual return of 12%, with a standard deviation of 22%. The correlation in
returns across the two stocks is 0.28.
a. Assuming that the average and standard deviation, estimated using past returns, will
continue to hold in the future, estimate the average returns and standard deviation of a
portfolio composed 60% of Coca Cola and 40% of Texas Utilities stock.
b. Estimate the minimum variance portfolio.
c. Now assume that Coca Cola’s international diversification will reduce the correlation to
0.20, while increasing Coca Cola’s standard deviation in returns to 45%. Assuming all of the

other numbers remain unchanged, answer (a) and (b).

6. Assume that you have half your money invested in Times Mirror, the media company, and the
other half invested in Unilever, the consumer product giant. The expected returns and standard
deviations on the two investments are summarized below:

Times Mirror Unilever
Expected Return 14% 18%
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Standard Deviation 25% 40%
Estimate the variance of the portfolio as a function of the correlation coefficient (Start with -1

and increase the correlation to +1 in 0.2 increments).

7. You have been asked to analyze the standard deviation of a portfolio composed of the

following three assets:

Investment Expected Return Standard Deviation

Sony Corporation 11% 23%

Tesoro Petroleum 9% 27%

Storage Technology 16% 50%

You have also been provided with the correlations across these three investments:

Sony Tesoro Storage Tech

Sony 1.00 -0.15 0.20

Tesoro -0.15 1.00 -0.25

Storage Tech 0.20 -0.25 1.00

Estimate the variance of a portfolio equally weighted across all three assets.

9. Assume that the average variance of return for an individual security is 50 and that the average
covariance is 10. What is the expected variance of a portfolio of 5, 10, 20, 50 and 100 securities.
How many securities need to be held before the risk of a portfolio is only 10% more than the

minimum?

10. Assume you have all your wealth (a million dollars) invested in the Vanguard 500 index fund
and that you expect to earn an annual return of 12% with a standard deviation in returns of 25%.
Since you have become more risk averse, you decide to shift $200,000 from the VVanguard 500
index fund to treasury bills. The T.bill rate is 5%. Estimate the expected return and standard

deviation of your new portfolio.

11. Every investor in the capital asset pricing model owns a combination of the market portfolio
and a riskless asset. Assume that the standard deviation of the market portfolio is 30% and that

the expected return on the portfolio is 15%. What proportion of the following investor’s wealth
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would you suggest investing in the market portfolio and what proportion in the riskless asset?
(The riskless asset has an expected return of 5%)

a. an investor who desires a portfolio with no standard deviation

b. an investor who desires a portfolio with a standard deviation of 15%

c. an investor who desires a portfolio with a standard deviation of 30%

d. an investor who desires a portfolio with a standard deviation of 45%

e. an investor who desires a portfolio with an expected return of 12%

12. The following table lists returns on the market portfolio and on Scientific Atlanta, each year
from 1989 to 1998.

Year | Scientific Atlanta | Market Portfolio

1989 80.95% 31.49%
1990 -47.37% -3.17%
1991 31% 30.57%
1992 132.44% 7.58%
1993 32.02% 10.36%
1994 25.379% 2.55%
1995 -28.57% 37.57%
1996 0.00% 22.68%
1997 11.67% 33.10%
1998 36.19% 28.32%

a. Estimate the covariance in returns between Scientific Atlanta and the market portfolio.
b. Estimate the variances in returns on both investments.

c. Estimate the beta for Scientific Atlanta.

13. United Airlines has a beta of 1.50. The standard deviation in the market portfolio is 22% and
United Airlines has a standard deviation of 66%
a. Estimate the correlation between United Airlines and the market portfolio.

b. What proportion of United Airlines’ risk is market risk?
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14. You are using the arbitrage pricing model to estimate the expected return on Bethlehem Steel,

and have derived the following estimates for the factor betas and risk premia:

Factor Beta Risk Premia
1 1.2 2.5%
2 0.6 1.5%
3 15 1.0%
4 2.2 0.8%
5 0.5 1.2%

a. Which risk factor is Bethlehem Steel most exposed to? Is there any way, within the
arbitrage pricing model, to identify the risk factor?

b. If the riskfree rate is 5%, estimate the expected return on Bethlehem Steel.

c. Now assume that the beta in the capital asset pricing model for Bethlehem Steel is 1.1 and
that the risk premium for the market portfolio is 5%. Estimate the expected return using the
CAPM.

d. Why are the expected returns different between the two models?

15. You are using the multi-factor model to estimate the expected return on Emerson Electric, and

have derived the following estimates for the factor betas and risk premia:

Macro-economic Factor Measure Beta Risk Premia (Ractor-R)
Level of Interest rates T.bond rate 0.5 1.8%
Term Structure T.bond rate — T.bill rate 1.4 0.6%
Inflation rate CPI 1.2 1.5%
Economic Growth GNP Growth rate 1.8 4.2%

With a riskless rate of 6%, estimate the expected return on Emerson Electric.

16. The following equation is reproduced from the study by Fama and French of returns between
1963 and 1990.

R, =0.0177 - 0.11In(MV)+0.35InZ "0
EMV 5

where MV is the market value of equity in hundreds of millions of dollar and BV is the book

value of equity in hundreds of millions of dollars. The return is a monthly return.
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a. Estimate the expected annual return on Lucent Technologies. The market value of equity
is $240 billion and the book value of equity is $13.5 billion.

b. Lucent Technologies has a beta of 1.55. If the riskless rate is 6%, and the risk premium for
the market portfolio is 5.5%, estimate the expected return.

c. Why are the expected returns different under the two approaches?



CHAPTER 5

OPTION PRICING THEORY AND MODELS

In general, the value of any asset is the present value of the expected cash flows on
that asset. In this section, we will consider an exception to that rule when we will look at
assets with two specific characteristics:

They derive their value from the values of other assets.

The cash flows on the assets are contingent on the occurrence of specific events.
These assets are called options and the present value of the expected cash flows on these
assets will understate their true value. In this section, we will describe the cash flow
characteristics of options, consider the factors that determine their value and examine how

best to value them.

Basics of Option Pricing
An option provides the holder with the right to buy or sell a specified quantity of
an underlying asset at a fixed price (called a strike price or an exercise price) at or before

the expiration date of the option. Since it is a right and not an obligation, the holder can
choose not to exercise the right and allow the option to expire. There are two types of

options;_call options and_put options.

Call and Put Options: Description and Payoff Diagrams
A call option gives the buyer of the option the right to buy the underlying asset at
a fixed price, called the strike or the exercise price, at any time prior to the expiration date
of the option. The buyer pays a price for this right. If at expiration, the value of the asset
is less than the strike price, the option is not exercised and expires worthless. If, on the
other hand, the value of the asset is greater than the strike price, the option is exercised -
the buyer of the option buys the asset [stock] at the exercise price. And the difference
between the asset value and the exercise price comprises the gross profit on the option
investment. The net profit on the investment is the difference between the gross profit
and the price paid for the call initially.
A payoff diagram illustrates the cash payoff on an option at expiration. For a call,

the net payoff is negative (and equal to the price paid for the call) if the value of the



underlying asset is less than the strike price. If the price of the underlying asset exceeds
the strike price, the gross payoff is the difference between the value of the underlying
asset and the strike price and the net payoff is the difference between the gross payoff
and the price of the call. This is illustrated in figure 5.1 below:

Figure 5.1: Payoff on Call Option

Net Payoff on
call option
If asset value<strike price, you
lose is what you paid for the call
/ Strike Price
| >
v I/ Price of Underlying Asset

A put option gives the buyer of the option the right to sell the underlying asset at a
fixed price, again called the strike or exercise price, at any time prior to the expiration date
of the option. The buyer pays a price for this right. If the price of the underlying asset is
greater than the strike price, the option will not be exercised and will expire worthless. If
on the other hand, the price of the underlying asset is less than the strike price, the owner
of the put option will exercise the option and sell the stock a the strike price, claiming the
difference between the strike price and the market value of the asset as the gross profit.
Again, netting out the initial cost paid for the put yields the net profit from the
transaction.

A put has a negative net payoff if the value of the underlying asset exceeds the
strike price, and has a gross payoff equal to the difference between the strike price and
the value of the underlying asset if the asset value is less than the strike price. This is

summarized in figure 5.2 below.



Figure 5.2: Payoff on Put Option

»  Net Payoff on put

If asset value>strike price, you

lose what you paid for the put.
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Determinants of Option Value

The value of an option is determined by a number of variables relating to the
underlying asset and financial markets.
1. Current Value of the Underlying Asset: Options are assets that derive value from an
underlying asset. Consequently, changes in the value of the underlying asset affect the
value of the options on that asset. Since calls provide the right to buy the underlying asset
at a fixed price, an increase in the value of the asset will increase the value of the calls.
Puts, on the other hand, become less valuable as the value of the asset increase.
2. Variance in Value of the Underlying Asset: The buyer of an option acquires the right to

buy or sell the underlying asset at a fixed price. The higher the variance in the value of the

underlying asset, the greater will the value of the option bel. This is true for both calls
and puts. While it may seem counter-intuitive that an increase in a risk measure (variance)
should increase value, options are different from other securities since buyers of options
can never lose more than the price they pay for them; in fact, they have the potential to
earn significant returns from large price movements.

3. Dividends Paid on the Underlying Asset: The value of the underlying asset can be

expected to decrease if dividend payments are made on the asset during the life of the



option. Consequently, the value of a call on the asset is a decreasing function of the size
of expected dividend payments, and the value of a put is an increasing function of
expected dividend payments. There is a more intuitive way of thinking about dividend
payments, for call options. It is a cost of delaying exercise on in-the-money options. To
see why, consider an option on a traded stock. Once a call option is in the money, i.e, the
holder of the option will make a gross payoff by exercising the option, exercising the call
option will provide the holder with the stock and entitle him or her to the dividends on
the stock in subsequent periods. Failing to exercise the option will mean that these
dividends are foregone.

4. Strike Price of Option: A key characteristic used to describe an option is the strike
price. In the case of calls, where the holder acquires the right to buy at a fixed price, the
value of the call will decline as the strike price increases. In the case of puts, where the
holder has the right to sell at a fixed price, the value will increase as the strike price
increases.

5. Time To Expiration On Option: Both calls and puts become more valuable as the time
to expiration increases. This is because the longer time to expiration provides more time
for the value of the underlying asset to move, increasing the value of both types of
options. Additionally, in the case of a call, where the buyer has to pay a fixed price at
expiration, the present value of this fixed price decreases as the life of the option
increases, increasing the value of the call.

6. Riskless Interest Rate Corresponding To Life Of Option: Since the buyer of an option
pays the price of the option up front, an opportunity cost is involved. This cost will
depend upon the level of interest rates and the time to expiration on the option. The
riskless interest rate also enters into the valuation of options when the present value of
the exercise price is calculated, since the exercise price does not have to be paid (received)
until expiration on calls (puts). Increases in the interest rate will increase the value of calls

and reduce the value of puts.

1 Note, though, that higher variance can reduce the value of the underlying asset. As a call option becomes
more in the money, the more it resembles the underlying asset. For very deep in-the-money call options,
higher variance can reduce the value of the option.]



Table 5.1 below summarizes the variables and their predicted effects on call and put

prices.
Table 5.1: Summary of Variables Affecting Call and Put Prices
Effect on

Factor Call Value Put Value
Increase in underlying asset’s value Increases Decreases
Increase in strike price Decreases Increases
Increase in variance of underlying asset Increases Increases
Increase in time to expiration Increases Increases
Increase in interest rates Increases Decreases
Increase in dividends paid Decreases Increases

American Versus European Options: Variables Relating To Early Exercise

A primary distinction between American and European options is that American
options can be exercised at any time prior to its expiration, while European options can
be exercised only at expiration. The possibility of early exercise makes American options
more valuable than otherwise similar European options; it also makes them more difficult
to value. There is one compensating factor that enables the former to be valued using
models designed for the latter. In most cases, the time premium associated with the
remaining life of an option and transactions costs makes early exercise sub-optimal. In
other words, the holders of in-the-money options will generally get much more by selling
the option to someone else than by exercising the options.

While early exercise is not optimal generally, there are at least two exceptions to

this rule. One is a case where the_underlying asset pays large dividends, thus reducing the

value of the asset, and any call options on that asset. In this case, call options may be
exercised just before an ex-dividend date if the time premium on the options is less than
the expected decline in asset value as a consequence of the dividend payment. The other

exception arises when an investor holds both the underlying asset and deep in-the-money

puts on that asset at a time when interest rates are high. In this case, the time premium on
the put may be less than the potential gain from exercising the put early and earning

interest on the exercise price.




Option Pricing Models

Option pricing theory has made vast strides since 1972, when Black and Scholes
published their path-breaking paper providing a model for valuing dividend-protected
European options. Black and Scholes used a “replicating portfolio” — a portfolio
composed of the underlying asset and the risk-free asset that had the same cash flows as
the option being valued — to come up with their final formulation. While their derivation
is mathematically complicated, there is a simpler binomial model for valuing options that

draws on the same logic.

The Binomial Model

The binomial option pricing model is based upon a simple formulation for the

asset price process in which the asset, in any time period, can move to one of two
possible prices. The general formulation of a stock price process that follows the binomial
is shown in figure 5.3.

Figure 5.3: General Formulation for Binomial Price Path

In this figure, S is the current stock price; the price moves up to Su with probability p and

down to Sd with probability 1-p in any time period.



Creating A Replicating Portfolio

The objective in a replicating portfolio is to use a combination of risk-free
borrowing/lending and the underlying asset to create a portfolio that has the same cash
flows as the option being valued. The principles of arbitrage apply here and the value of
the option must be equal to the value of the replicating portfolio. In the case of the general
formulation above, where stock prices can either move up to Su or down to Sd in any
time period, the replicating portfolio for a call with strike price K will involve borrowing
$B and acquiring A of the underlying asset, where:

: . C -C
D = Number of units of the underlying asset bought = _SL Sc(lj

where,

C, = Value of the call if the stock price is Su

Cq = Value of the call if the stock price is Sd

In a multi-period binomial process, the valuation has to proceed iteratively, i.e.,
starting with the last time period and moving backwards in time until the current point in
time. The portfolios replicating the option are created at each step and valued, providing
the values for the option in that time period. The final output from the binomial option
pricing model is a statement of the value of the option in terms of the replicating
portfolio, composed of A shares (option delta) of the underlying asset and risk-free

borrowing/lending.

Value of the call = Current value of underlying asset * Option Delta - Borrowing needed

to replicate the option

[llustration 5.1: Binomial Option Valuation
Assume that the objective is to value a call with a strike price of 50, which is
expected to expire in two time periods, on an underlying asset whose price currently is 50

and is expected to follow a binomial process:
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Now assume that the interest rate is 11%. In addition, define

A = Number of shares in the replicating portfolio

B = Dollars of borrowing in replicating portfolio

The objective is to combine_A shares of stock and B dollars of borrowing to replicate the

cash flows from the call with a strike price of 50. This can be done iteratively, starting

with the last period and working back through the binomial tree.

Step 1: Start with the end nodes and work backwards:

=2 Call ¥alue Replicating portfalio

100 a0 C100% Dy - (111 % By =50
t=1;f;fﬁ;
?D\
0 (E0XD)-(111%B) =0

20

Solwing for D and B
D=1 E=d45
Buy 1 share; Borrow § 45



Thus, if the stock price is $70 at t=1, borrowing $45 and buying one share of the stock
will give the same cash flows as buying the call. The value of the call at t=1, if the stock
price is $70, is:

Value of Call = Value of Replicating Position = 70D- B = (70)(1)- 45=25

Considering the other leg of the binomial tree at t=1,

t=2 Call value Replicating portfolio

20 0 (50 ®0y-{111xEB)=10
t=1 /
35 \

25 0 (254 D) - (111 XEB) =0

Solwing for Dand B
b=0; B=0

If the stock price is 35 at t=1, then the call is worth nothing.

Step 2: Move backwards to the earlier time period and create a replicating portfolio that

will provide the cash flows the option will provide.

t=1 Replicating portfolio

To (F0XD) - CBX 1112 =25 (from step 1)
t=0

50<
25 (35X DY - 111 EBY =0 (fram step 1)

Solwing for Dand B
D=5/7,B=225;
Buy 547 shares; Borrow 22.5;

In other words, borrowing $22.5 and buying 5/7 of a share will provide the same cash
flows as a call with a strike price of $50. The value of the call therefore has to be the same

as the value of this position.



Value of Call = Value of replicating position

2 Ycurrent Stock Price)- 22.5 =2 960)- 225=13.21
87 7} 87 7}

The Determinants of Value

The binomial model provides insight into the determinants of option value. The
value of an option is not determined by the expected price of the asset but by its current
price, which, of course, reflects expectations about the future. This is a direct
consequence of arbitrage. If the option value deviates from the value of the replicating
portfolio, investors can create an arbitrage position, i.e., one that requires no investment,
involves no risk, and delivers positive returns. To illustrate, if the portfolio that replicates
the call costs more than the call does in the market, an investor could buy the call, sell the
replicating portfolio and guarantee the difference as a profit. The cash flows on the two
positions will offset each other, leading to no cash flows in subsequent periods. The
option value also increases as the time to expiration is extended, as the price movements
(u and d) increase, and with increases in the interest rate.

While the binomial model provides an intuitive feel for the determinants of option
value, it requires a large number of inputs, in terms of expected future prices at each node.
As we make time periods shorter in the binomial model, we can make one of two
assumptions about asset prices. We can assume that price changes become smaller as
periods get shorter; this leads to price changes becoming infinitesimally small as time
periods approach zero, leading to a continuous price process. Alternatively, we can
assume that price changes stay large even as the period gets shorter; this leads to a jump
price process, where prices can jump in any period. In this section, we consider the

option pricing models that emerge with each of these assumptions.

The Black-Scholes Model

When the price process is continuous, i.e. price changes becomes smaller as time
periods get shorter, the binomial model for pricing options converges on the Black-
Scholes model. The model, named after its co-creators, Fischer Black and Myron Scholes,
allows us to estimate the value of any option using a small number of inputs and has been

shown to be remarkably robust in valuing many listed options.
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The Model

While the derivation of the Black-Scholes model is far too complicated to present
here, it is also based upon the idea of creating a portfolio of the underlying asset and the
riskless asset with the same cashflows and hence the same cost as the option being
valued. The value of a call option in the Black-Scholes model can be written as a function
of the five variables:

S = Current value of the underlying asset

K = Strike price of the option

t = Life to expiration of the option

r = Riskless interest rate corresponding to the life of the option

s2 = Variance in the In(value) of the underlying asset

The value of a call is then:

Value of call =S N (d1) - K et N(d2)

where
a5y o?
.- lnéEﬂ+ (r + ?)t
1= ot
d,=d, - o4t

Note that e™ is the present value factor and reflects the fact that the exercise price on the
call option does not have to be paid until expiration. N(d;) and N(d,) are probabilities,
estimated by using a cumulative standardized normal distribution and the values of d; and

d, obtained for an option. The cumulative distribution is shown in Figure 5.4:
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Figure 5.4: Cumulative Normal Distribution

N(d1) \
/

di1

In approximate terms, these probabilities yield the likelihood that an option will generate
positive cash flows for its owner at exercise, i.e., when S>K in the case of a call option
and when K>S in the case of a put option. The portfolio that replicates the call option is
created by buying N(d,) units of the underlying asset, and borrowing Ke™N(d,). The
portfolio will have the same cash flows as the call option and thus the same value as the
option. N(d,), which is the number of units of the underlying asset that are needed to

create the replicating portfolio, is called the option delta.

A note on estimating the inputs to the Black-Scholes model

The Black-Scholes model requires inputs that are consistent on time measurement. There
are two places where this affects estimates. The first relates to the fact that the model
works in continuous time, rather than discrete time. That is why we use the continuous
time version of present value (exp™) rather than the discrete version ((1+r)"). It also
means that the inputs such as the riskless rate have to be modified to make the continuous
time inputs. For instance, if the one-year treasury bond rate is 6.2%, the riskfree rate that
is used in the Black Scholes model should be

Continuous Riskless rate = In (1 + Discrete Riskless Rate) = In (1.062) = .06015 or
6.015%

The second relates to the period over which the inputs are estimated. For instance,

the rate above is an annual rate. The variance that is entered into the model also has to be an

12



annualized variance. The variance, estimated from In(asset prices), can be annualized easily
because variances are linear in time if the serial corrdation is zero. Thus, if monthly
(weekly) prices are used to estimate variance, the variance is annualized by multiplying by

twelve (fifty two).

[llustration 5.2: Valuing an option using the Black-Scholes Model
On March 6, 2001, Cisco Systems was trading at $13.62. We will attempt to
value a July 2001 call option with a strike price of $15, trading on the CBOT on the same
day for $2.00. The following are the other parameters of the options:
The annualized standard deviation in Cisco Systems stock price over the previous
year was 81.00%. This standard deviation is estimated using weekly stock prices
over the year and the resulting number was annualized as follows:
Weekly standard deviation = 1.556%
Annualized standard deviation =1.556%*52 = 81%
The option expiration date is Friday, July 20, 2001. There are 103 days to
expiration.
The annualized treasury bill rate corresponding to this option life is 4.63%.
The inputs for the Black-Scholes model are as follows:
Current Stock Price (S) = $13.62
Strike Price on the option = $15.00
Option life = 103/365 = 0.2822
Standard Deviation in In(stock prices) = 81%
Riskless rate = 4.63%
Inputting these numbers into the model, we get
n83620, 8 o463+ 08D g 5575)
g, = 000 2 o =0.0212

0.81./0.2822
d, =0.0212-0.810.2822 =-0.4091

Using the normal distribution, we can estimate the N(d1) and N(d2)
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N(d1) = 0.5085
N(d2) = 0.3412
The value of the call can now be estimated:
Value of Cisco Call = S N (d1) - K et N(d2)
= (13.62)(0.5085)- 15 e" 02X 2622)(0 3412)=1.87

Since the call is trading at $2.00, it is slightly overvalued, assuming that the estimate

of standard deviation used is correct.

Implied Volatility
The only input on which there can be significant disagreement among investors is

the variance. While the variance is often estimated by looking at historical data, the values
for options that emerge from using the historical variance can be different from the market
prices. For any option, there is some variance at which the estimated value will be equal

to the market price. This variance is called an implied variance.

Consider the Cisco option valued in the last illustration. With a standard deviation
of 81%, we estimated the value of the call option with a strike price of $15 to be $1.87.
Since the market price is higher than the calculated value, we tried higher standard
deviations and at a standard deviation 85.40%, the value of the option is $2.00. This is

the implied standard deviation or implied volatility..

Model Limitations and Fixes

The Black-Scholes model was designed to value options that can be exercised only
at maturity and on underlying assets that do not pay dividends. In addition, options are
valued based upon the assumption that option exercise does not affect the value of the
underlying asset. In practice, assets do pay dividends, options sometimes get exercised
early and exercising an option can affect the value of the underlying asset. Adjustments
exist. While they are not perfect, adjustments provide partial corrections to the Black-
Scholes model.
1. Dividends

The payment of a dividend reduces the stock price; note that on the ex-dividend

day, the stock price generally declines. Consequently, call options will become less




valuable and put options more valuable as expected dividend payments increase. There

are two ways of dealing with dividends in the Black Scholes:

where

Short-term Options: One approach to dealing with dividends is to estimate the
present value of expected dividends that will be paid by the underlying asset
during the option life and subtract it from the current value of the asset to use as S
in the model.

Modified Stock Price = Current Stock Price — Present value of expected dividends
during the life of the option

Long Term Options: Since it becomes impractical to estimate the present value of
dividends as the option life becomes longer, we would suggest an alternate
approach. If the dividend yield (y = dividends/current value of the asset) on the
underlying asset is expected to remain unchanged during the life of the option, the

Black-Scholes model can be modified to take dividends into account.

C=SeYtN(d]) - Ke Tt N(d2)

2

aSg o
.- InéEg+ (r-y+ 7)t
1= ot
d,=d, - o4t

From an intuitive standpoint, the adjustments have two effects. First, the value of
the asset is discounted back to the present at the dividend yield to take into
account the expected drop in asset value resulting from dividend payments.
Second, the interest rate is offset by the dividend yield to reflect the lower
carrying cost from holding the asset (in the replicating portfolio). The net effect

will be a reduction in the value of calls estimated using this model.

E 3 stopt.xls: This spreadsheet allows you to estimate the value of a short term option,

when the expected dividends during the option life can be estimated.

= Itopt.xIs: This spreadsheet allows you to estimate the value of an option, when the

underlying asset has a constant dividend yield.
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[llustration 5.3: Valuing a short-term option with dividend adjustments — The Black
Scholes Correction

Assume that it is March 6, 2001 and that AT&T is trading at $20.50 a share.
Consider a call option on the stock with a strike price of $20, expiring on July 20, 2001.
Using past stock prices, the variance in the log of stock prices for AT&T is estimated at
60%. There is one dividend, amounting to $0.15, and it will be paid in 23 days. The
riskless rate is 4.63%.

- 1
Present value of expected dividend = % =0.15

1.0463%
Dividend-adjusted stock price = $20.50 - $0.15 = $20.35
Time to expiration = 103/365 = 0.2822
Variance in In(stock prices) = 0.6°=0.36
Riskless rate = 4.63%
The value from the Black-Scholes is:
d1 = 0.2548 N(d1) = 0.6006

d2 =-0.0639 N(d2) = 0.4745
Value of Call = (20.35)(0.6006)- (20)e" ©®42X02522)(9 4745)= 2.85
The call option was trading at $2.60 on that day.

[llustration 5.4: Valuing a long term option with dividend adjustments - Primes and
Scores

In recent years, the CBOT has introduced longer term call and put options on
stocks. On AT&T, for instance, you could have purchased a call expiring on January 17,
2003, on March 6, 2001. The stock price for AT&T is $20.50 (as in the previous
example). The following is the valuation of a call option with a strike price of $20. Instead
of estimating the present value of dividends over the next two years, we will assume that
AT&T’s dividend yield will remain 2.51% over this period and that the riskfree rate for a
two-year treasury bond is 4.85%. The inputs to the Black-Scholes model are:
S = Current asset value = $20.50
K = Strike Price = $20.00

Time to expiration = 1.8333 years
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Standard Deviation in In(stock prices) = 60%
Riskless rate = 4.85%
Dividend Yield = 2.51%

The value from the Black Scholes is:

. 2 -
In&2-209, % 0485 -0.0251+ 281 8333)
g, = 2000 : 2 8 = 0.4894
' 0.6,/1.8333 ' N(dy) = 06877
d, =0.4894 - 0.6,/1.8333 = - 0.3230 N(ds) = 0.6267

Value of Call= (20_50)3- (0.0251)(1.8333)(0.6877)_ (20)9- (00485)(.8333) — 5 573
The call was trading at $5.80 on March 8, 2001.

2. Early Exercise

The Black-Scholes model was designed to value options that can be exercised only
at expiration. Options with this characteristic are called European options. In contrast,
most options that we encounter in practice can be exercised any time until expiration.
These options are called American options. The possibility of early exercise makes
American options more valuable than otherwise similar European options; it also makes
them more difficult to value. In general, though, with traded options, it is almost always
better to sell the option to someone else rather than exercise early, since options have a
time premium, i.e., they sell for more than their exercise value. There are two exceptions.
One occurs when the underlying asset pays large dividends, thus reducing the expected

value of the asset. In this case, call options may be exercised just before an ex-dividend

date, if the time premium on the options is less than the expected decline in asset value as
a consequence of the dividend payment. The other exception arises when an investor
holds both the underlying asset and deep in-the-money puts, i.e., puts with strike prices
well above the current price of the underlying asset, on that asset and at a time when
interest rates are high. In this case, the time premium on the put may be less than the
potential gain from exercising the put early and earning interest on the exercise price.
There are two basic ways of dealing with the possibility of early exercise. One is

to continue to use the unadjusted Black-Scholes model and regard the resulting value as a



floor or conservative estimate of the true value. The other is to try to adjust the value of
the option for the possibility of early exercise. There are two approaches for doing so.
One uses the Black-Scholes to value the option to each potential exercise date. With
options on stocks, this basically requires that we value options to each ex-dividend day
and choose the maximum of the estimated call values. The second approach is to use a
modified version of the binomial model to consider the possibility of early exercise. In

this version, the up and down movements for asset prices in each period can be estimated

from the variance and the length of each period2.

Approach 1: Pseudo-American Valuation

Step 1: Define when dividends will be paid and how much the dividends will be.

Step 2: Value the call option to each ex-dividend date using the dividend-adjusted
approach described above, where the stock price is reduced by the present value of
expected dividends.

Step 3: Choose the maximum of the call values estimated for each ex-dividend day.

[llustration 5.5: Using Pseudo-American option valuation to adjust for early exercise
Consider an option, with a strike price of $35 on a stock trading at $40. The

variance in the In(stock prices) is 0.05, and the riskless rate is 4%. The option has a

remaining life of eight months, and there are three dividends expected during this period:

Expected Dividend  Ex-Dividend Day

$0.80 in 1 month
$0.80 in 4 months
$0.80 in 7 months

The call option is first valued to just before the first ex-dividend date:

2 To illustrate, if s is the variance in In(stock prices), the up and down movements in the binomial can be
estimated as follows

L e
éaeooaeT
d:eg Tne ‘F—

where u and d are the up and down movements per unit time for the binomial, T is the life of the option
and m is the number of periods within that lifetime.
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S =$40 K =$35 t=1/12 s?2=0.05 r=0.04
The value from the Black-Scholes model is:
Value of Call = $5.1312

The call option is then valued to before the second ex-dividend date:

Adjusted Stock Price = $40 - $0.80/1.041/12 = $39.20
K =$35 t=4/12 s?=0.05 r=0.04
The value of the call based upon these parameters is:
Value of call = $5.0732

The call option is then valued to before the third ex-dividend date:

Adjusted Stock Price = $40 - $0.80/1.041/12 - $0.80/1.044/12 = $38.41
K =$35 t=7/12 s?=005  r=0.04

The value of the call based upon these parameters is:

Value of call = $5.1285

The call option is then valued to expiration:

Adjusted Stock Price = $40 - $0.80/1.041/12 - $0.80/1.044/12 - $0.80/1.047/12 = $37.63
K =$35 t=8/12 s?=005  r=0.04

The value of the call based upon these parameters is:

Value of call = $4.7571

Pseudo-American value of the call = Maximum ($5.1312, $5.0732, $5.1285, $4.7571) =
$5.1312

Approach 2: Using the binomial

The binomial model is much more capable of handling early exercise because it
considers the cash flows at each time period rather than just the cash flows at expiration.
The biggest limitation of the binomial is determining what stock prices will be at the end
of each period, but this can be overcome by using a variant that allows us to estimate the
up and the down movements in stock prices from the estimated variance. There are four
steps involved.
Step 1: If the variance in In(stock prices) has been estimated for the Black-Scholes,

convert these into inputs for the Binomial



e o204
r-—x
*

m

o T

m

ml a
s jo
[a =N

u=e

{%ero T [o°T
& TEma T
d=e

2

R
s Jo
oo

where u and d are the up and down movements per unit time for the binomial, T is the life
of the option and m is the number of periods within that lifetime.

Step 2: Specify the period in which the dividends will be paid and make the assumption
that the price will drop by the amount of the dividend in that period.

Step 3: Value the call at each node of the tree, allowing for the possibility of early exercise
just before ex-dividend dates. There will be early exercise if the remaining time premium
on the option is less than the expected drop in option value as a consequence of the
dividend payment.

Step 4: Value the call at time 0, using the standard binomial approach.

L bstobin.xls: This spreadsheet allows you to estimate the parameters for a binomial

model from the inputs to a Black-Scholes model.

From Black-Scholes to Binomial

The process of converting the continuous variance in a Black-Scholes modesl to a
binomial tree is a fairly simple one. Assume, for instance, that you have an asset that is
trading at $ 30 currently and that you estimate the standard deviation in the asset value to
be 40%; the riskless rate is 5%. For simplicity, let us assume that the option that you are
valuing has a one-year life and that each period is a quarter. To estimate the prices at the
end of each the four quarters, we begin by first estimating the up and down movements in
the binomial:

4 J1+(.05- % )1

u=exp =1.4477

-4 J1+(.05 %)1

= 0.6505

Based upon these estimates, we can obtain the prices at the end of the first node of the

d=exp

tree (the end of the first quarter):
Up price = $ 30 (1.4477) = $ 43.43
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Down price = $ 40 (0.6505) = $19.52

Progressing through the rest of the tree, we obtain the following numbers:

91.03
62.88
43.43 40.90
30 28.25
19.52 18.38
12.69
8.26

3. The Impact of Exercise On The Value Of The Underlying Asset

The Black-Scholes model is based upon the assumption that exercising an option
does not affect the value of the underlying asset. This may be true for listed options on
stocks, but it is not true for some types of options. For instance, the exercise of warrants

increases the number of shares outstanding and brings fresh cash into the firm, both of

which will affect the stock price.3 The expected negative impact (dilution) of exercise will
decrease the value of warrants compared to otherwise similar call options. The adjustment
for dilution in the Black-Scholes to the stock price is fairly simple. The stock price is
adjusted for the expected dilution from the exercise of the options. In the case of
warrants, for instance:

Dilution-adjusted S = Sns +Wn,

ng +n,

where

S = Current value of the stock

3 Warrants are call options issued by firms, either as part of management compensation contracts or to
raise equity. We will discuss them in chapter 16.
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nw = Number of warrants outstanding

W = Value of warrants outstanding

ns = Number of shares outstanding

When the warrants are exercised, the number of shares outstanding will increase, reducing
the stock price. The numerator reflects the market value of equity, including both stocks
and warrants outstanding. The reduction in S will reduce the value of the call option.
There is an element of circularity in this analysis, since the value of the warrant is
needed to estimate the dilution-adjusted S and the dilution-adjusted S is needed to
estimate the value of the warrant. This problem can be resolved by starting the process
off with an assumed value for the warrant (say, the exercise value or the current market
price of the warrant). This will yield a value for the warrant and this estimated value can

then be used as an input to re-estimate the warrant’s value until there is convergence.

Illustration 5.6: Valuing a warrant with dilution

MN Corporation has 1 million shares of stock trading at $50, and it is considering
an issue of 500,000 warrants with an exercise price of $60 to raise fresh equity for the
firm. The warrants will have a five-year lifetime. The standard deviation in the value of
equity has been 20%, and the five-year riskless bond rate is 10%. The stock is expected
to pay $1 in dividends per share this year, and is expected to maintain this dividend yield
for the next five years.
The inputs to the warrant valuation model are as follows:
S = (1,000,000 * $50 + 500,000 * $ W )/(1,000,000+500,000)
K = Exercise price on warrant = $60

t = Time to expiration on warrant = 5 years

s? = Variance in value of equity = 0.22 = 0.04

y = Dividend yield on stock = $1 / $50 = 2%

Since the value of the warrant is needed as an input to the process, there is an element of
circularity in reasoning. After a series of iterations where the warrant value was used to
re-estimate S, the results of the Black-Scholes valuation of this option are:

dq =-0.1435 N(d1) = 0.4430
d2 =-0.5907 N(d2) = 0.2774
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Value of Call= S exp-(0-02) (5) (0.4430) - $60 exp-(0-10)(5) (0.2774) = $ 3.59
Value of warrant = Value of Call * ng /(nyw + ng) = $ 3.59 *(1,000,000/1,500,000) = $2.39

Illustration 5.7: Valuing a warrant on Avatek Corporation

Avatek Corporation is a real estate firm with 19.637 million shares outstanding,
trading at $0.38 a share. In March, 2001, the company had 1.8 million options
outstanding, with four years to expiration, with an exercise price of $2.25. The stock paid
no dividends, and the standard deviation in In(stock prices) is 93%. The four-year
treasury bond rate was 4.90%. (The warrants were trading at $0.12 apiece at the time of
this analysis)
The inputs to the warrant valuation model are as follows:
S =(0.38 *19.637 + 0.12* 1.8 )/(19.637+1.8) = 0.3582
K = Exercise price on warrant = 2.25
t = Time to expiration on warrant = 4 years
r = Riskless rate corresponding to life of option = 4.90%
s? = Variance in value of stock = 0.93
y = Dividend yield on stock = 0.00%
The results of the Black-Scholes valuation of this option are:
d1 =0.0418 N(d1) = 0.5167

dp =-1.8182 N(d2) = 0.0345

Value of Warrant= 0.3544 (0.5167) — 2.25 exp~(0-049)(4) (0.0345) = $0.12

The warrant was trading at $0.25.

= warrant.xls: This spreadsheet allows you to estimate the value of an option, when

there is a potential dilution from exercise.

The Black-Scholes Model for Valuing Puts
The value of a put can be derived from the value of a call with the same strike

price and the same expiration date.

C-P=S-KeTt
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where C is the value of the call and P is the value of the put. This relationship between
the call and put values is called put-call parity and any deviations from parity can be
used by investors to make riskless profits. To see why put-call parity holds, consider
selling a call and buying a put with exercise price K and expiration date t, and
simultaneously buying the underlying asset at the current price S. The payoff from this
position is riskless and always yields K at expiration t. To see this, assume that the stock
price at expiration is S*. The payoff on each of the positions in the portfolio can be

written as follows:

Position Payoffs at t if S*>K Payoffs at t if S*<K
Sell call -(S*-K) 0

Buy put 0 K-S*

Buy stock S* S*

Total K K

Since this position yields K with certainty, the cost of creating this position must be
equal to the present value of K at the riskless rate (K e-).

S+P-C=K e

C-P=S-Ke't
Substituting the Black-Scholes equation for the value of an equivalent call into this

equation, we get:

Value of put = K et (1-N(d2)) - S et (1-N(d1))

where
S o?
.- InéEg+ (r-y+ ?)t
1= ot
d,=d, - ot

Thus, the replicating portfolio for a put is created by selling short (1-N(dy))) shares of

stock and investing Ke™(1-N(d,)) in the riskless asset.

24



Illustration 5.8: Valuing a put using put-call parity: Cisco& AT&T

Consider the call that we valued on Cisco in Illustration 5.2. The call had a strike
price of $15, 103 days left to expiration and was valued at $1.87. The stock was trading
at $13.62 and the riskless rate was 4.63%. We could value the put as follows:

Put Value = C - S + K €™ = $1.87 - $13.62 + $15 ¢ (*0469(02822) = ¢3 06
The put was trading at $3.38.

We also valued a long term call on AT&T in Illustration 5.4. The call had a strike
price of $20, 1.8333 years left to expiration and a value of $6.63. The stock was trading at
$20.50 and was expected to maintain a dividend yield of 2.51% over the period. The
riskless rate was 4.85%. The put value can be estimated as follows:

Put Value = C - S e + K e™ = $6.63- $20.5 e (0251)(1-8333) . go() ¢ (0.0489)(1:8333) = g5 35
The put was trading at $3.80.

Jump Process Option Pricing Models

If price changes remain larger as the time periods in the binomial are shortened, we
can no longer assume that prices change continuously. When price changes remain large, a
price process that allows for price jumps is much more realistic. Cox and Ross (1976)
valued options when prices follow a pure jump process, where the jumps can only be
positive. Thus, in the next interval, the stock price will either have a large positive jump
with a specified probability or drift downwards at a given rate.

Merton (1976) considered a distribution where there are price jumps
superimposed on a continuous price process. He specified the rate at which jumps occur
(1) and the average jump size (k), measured as a percentage of the stock price. The model
derived to value options with this process is called a jump diffusion model. In this model,
the value of an option is determined by the five variables specified in the Black Scholes
model and the parameters of the jJump process (I , k). Unfortunately, the estimates of the
jump process parameters are so noisy for most firms that they overwhelm any
advantages that accrue from using a more realistic model. These models, therefore, have

seen limited use in practice.
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Extensions of Option Pricing

All the option pricing models we have described so far — the Binomial, the Black-
Scholes and the jump process models — are designed to value options, with clearly defined
exercise prices and maturities, on underlying assets that are traded. The options we
encounter in investment analysis or valuation are often on real assets rather than financial
assets, thus leading to them to be categorized as real options, can take much more

complicated forms. In this section, we will consider some of these variations.

Capped and Barrier Options

With a simple call option, there is no specified upper limit on the profits that can be
made by the buyer of the call. Asset prices, at least in theory, can keep going up, and the
payoffs increase proportionately. In some call options, the buyer is entitled to profits up
to a specified price but not above it. For instance, consider a call option with a strike
price of K, on an asset. In an unrestricted call option, the payoff on this option will
increase as the underlying asset's price increases above K;. Assume, however, that if the
price reaches K, the payoff is capped at (K, —K,). The payoff diagram on this option is
shown in Figure 5.5:

Figure 5.5: Payoff on Capped Call

When the price of the asset exceeds K2, the payoff

on the call is limited to K2-K1
\ Payoff on capped call
-
K1 K2
|
»

I I .
/ Value of Underlying Asset

This option is called a capped call. Notice, also, that once the price reaches K, there
IS no time premium associated with the option anymore and the option will therefore be
exercised. Capped calls are part of a family of options called barrier options, where the
payoff on and the life of the options are a function of whether the underlying asset price

reaches a certain level during a specified period.
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The value of a capped call will always be lower than the value of the same call
without the payoff limit. A simple approximation of this value can be obtained by valuing
the call twice, once with the given exercise price and once with the cap, and taking the
difference in the two values. In the above example, then, the value of the call with an
exercise price of K and a cap at K, can be written as:

Value of Capped Call = Value of call (K=K,) - Value of call (K=K})

Barrier options can take many forms. In a knockout option, an option ceases to exist
if the underlying asset reaches a certain price. In the case of a call option, this knock-out
price is usually set below the strike price and this option is called a down-and-out
option. In the case of a put option, the knock-out price will be set above the exercise
price and this option is called an up-and-out option. Like the capped call, these options
will be worth less than their unrestricted counterparts. Many real options have limits on
potential upside or knock-out provisions and ignoring these limits can result in the

overstatement of the value of these options.

Compound Options

Some options derive their value not from an underlying asset but from other
options. These options are called compound options. Compound options can take any of
four forms - a call on a call, a put on a put, a call on a put and a put on a call. Geske
(1979) developed the analytical formulation for valuing compound options by replacing
the standard normal distribution used in a simple option model with a bivariate normal
distribution in the calculation.

Consider, for instance, the option to expand a project that we will consider in the
next section. While we will value this option using a simple option pricing model, in
reality there could be multiple stages in expansion, with each stage representing an option
for the following stage. In this case, we will undervalue the option by considering it as a
simple rather than a compound option.

Notwithstanding this discussion, the valuation of compound options become
progressively more difficult as we add more options to the chain. In this case, rather than

wreck the valuation on the shoals of estimation error, it may be better to accept the

27



conservative estimate that is provided with a simple valuation model as a floor on the

value.

Rainbow Options

In a simple option, the uncertainty is about the price of the underlying asset.
Some options are exposed to two or more sources of uncertainty and these options are
rainbow options. Using the simple option pricing model to value such options can lead
to biased estimates of value. As an example, we will consider an undeveloped oil reserve
as an option, where the firm that owns the reserve has the right to develop the reserve.
Here, there are two sources of uncertainty. The first is obviously the price of oil and the
second is the quantity of oil that is in the reserve. To value this undeveloped reserve, we
can make the simplifying assumption that we know the quantity of the reserves with

certainty. In reality, however, uncertainty about the quantity will affect the value of this

option and make the decision to exercise more difficult#.

Conclusion

An option is an asset with payoffs which are contingent on the value of an
underlying asset. A call option provides its holder with the right to buy the underlying
asset at a fixed price, whereas a put option provides its holder with the right to sell at a
fixed price, any time before the expiration of the option. The value of an option is
determined by six variables - the current value of the underlying asset, the variance in this
value, the strike price, life of the option, the riskless interest rate and the expected
dividends on the asset. This is illustrated in both the Binomial and the Black-Scholes
models, which value options by creating replicating portfolios composed of the
underlying asset and riskless lending or borrowing. These models can be used to value

assets that have option-like characteristics.

4 The analogy to a listed option on a stock is the case where you do not know what the stock price is with
certainty when you exercise the option. The more uncertain you are about the stock price, the more margin
for error you have to give yourself when you exercise the option to ensure that you are in fact earning a
profit.
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Questions and Short Problems: Chapter 5

1. The following are prices of options traded on Microsoft Corporation, which pays no

dividends.

Call Put
K=85 K=90 K=85 K=90
1 month 2.75 1.00 450 7.50
3 month 400 275 575 9.00
6 month 7.75 6.00 8.00 12.00

The stock is trading at $83, and the annualized riskless rate is 3.8%. The standard
deviation in In stock prices (based upon historical data) is 30%.
a. Estimate the value of a three-month call, with a strike price of 85.
b. Using the inputs from the Black-Scholes model, specify how you would replicate
this call.
¢. What is the implied standard deviation in this call?
d. Assume now that you buy a call with a strike price of 85 and sell a call with a strike
price of 90. Draw the payoff diagram on this position.
e. Using put-call parity, estimate the value of a three-month put with a strike price of
85.

2. You are trying to value three-month call and put options on Merck, with a strike price
of 30. The stock is trading at $28.75, and expects to pay a quarterly dividend per share of
$0.28 in two months. The annualized riskless interest rate is 3.6%, and the standard
deviation in In stock prices is 20%.

a. Estimate the value of the call and put options, using the Black-Scholes.

b. What effect does the expected dividend payment have on call values? on put values?

Why?

3. There is the possibility that the options on Merck, described above, could be exercised
early.
a. Use the pseudo-American call option technique to determine whether this will affect

the value of the call.



b. Why does the possibility of early exercise exist? What types of options are most

likely to be exercised early?

4. You have been provided the following information on a three-month call:
S=95 K=90 t=0.25 r=0.04
N(d1) = 0.5750 N(d2) = 0.4500
a. If you wanted to replicate buying this call, how much money would you need to
borrow?
b. If you wanted to replicate buying this call, how many shares of stock would you

need to buy?

5. Go Video, a manufacturer of video recorders, was trading at $4 per share in May 1994.
There were 11 million shares outstanding. At the same time, it had 550,000 one-year
warrants outstanding, with a strike price of $4.25. The stock has had a standard deviation
(in In stock prices) of 60%. The stock does not pay a dividend. The riskless rate is 5%.

a. Estimate the value of the warrants, ignoring dilution.

b. Estimate the value of the warrants, allowing for dilution.

¢. Why does dilution reduce the value of the warrants.

6. You are trying to value a long term call option on the NYSE Composite Index, expiring
in five years, with a strike price of 275. The index is currently at 250, and the annualized
standard deviation in stock prices is 15%. The average dividend yield on the index is 3%,
and is expected to remain unchanged over the next five years. The five-year treasury bond
rate is 5%.

a. Estimate the value of the long term call option.

b. Estimate the value of a put option, with the same parameters.

c. What are the implicit assumptions you are making when you use the Black-Scholes

model to value this option? Which of these assumptions are likely to be violated? What

are the consequences for your valuation?

7. A new security on AT&T will entitle the investor to all dividends on AT&T over the
next three years, limit upside potential to 20%, but also provide downside protection
below 10%. AT&T stock is trading at $50, and three-year call and put options are traded

on the exchange at the following prices
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K

45
50
55
60

How much would you be willing to pay for this security?

Call Options
lyear 3year
$8.69 $13.34
$5.86 $10.89
$3.78  $8.82
$2.35 $7.11

Put Options
1 year 3 year
$1.99 $3.55
$3.92 $5.40
$6.59 $7.63
$9.92 $10.23
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CHAPTER 6
MARKET EFFICIENCY — DEFINITION, TESTSAND EVIDENCE

What is an efficient market? What does it imply for investment and vauation
models? Clearly, market efficiency isaconcept that is controversa and attracts strong
views, pro and con, partly because of differences between individuals about what it really
means, and partly because it is a core belief that in large part determines how an investor
approaches investing. This chapter provides a smple definition of market efficiency,
considers the implications of an efficient market for investors and summarizes some of the
basic approaches that are used to test investment schemes, thereby proving or disproving
market efficiency. It also provides a summary of the voluminous research on whether

markets are efficient.

Market Efficiency and Investment Valuation

The question of whether markets are efficient, and if not, where the inefficiencieslie,
iscentral to investment vauation. If markets are, in fact, efficient, the market price provides
the best estimate of value, and the process of val uation becomes one of justifying the market
price. If markets are not efficient, the market price may deviate from the true value, and the
process of valuation is directed towards obtaining a reasonabl e estimate of this value. Those
who do valuation well, then, will then be able to make 'higher' returns than other investors,
because of their capacity to spot under and over valued firms. To make these higher returns,
though, markets have to correct their mistakes —i.e. become efficient — over time. Whether
these corrections occur over six months or five years can have a profound impact in which
valuation approach an investor chooses to use and the time horizon that is needed for it to
succeed.

There is also much that can be learnt from studies of market efficiency, which
highlight segments where the market seems to be inefficient. These 'inefficiencies can

provide the basis for screening the universe of stocks to come up with a sub-sample that is



more likely to have under valued stocks. Given the size of the universe of stocks, this not
only saves time for the analyst, but increases the odds significantly of finding under and
over valued stocks. For instance, some efficiency studies suggest that stocks that are
'neglected’ be ingtitutional investors are more likely to be undervalued and earn excess
returns. A strategy that screens firmsfor low institutional investment (as a percentage of the
outstanding stock) may yield a sub-sample of neglected firms, which can then be valued
using valuation models, to arrive at a portfolio of undervalued firms. If the research is

correct the odds of finding undervalued firms should increase in this sub-sample.

What is an efficient market?

An efficient market is one where the market price is an unbiased estimate of the true
value of theinvestment. Implicit in this derivation are severa key concepts -
(a) Contrary to popular view, market efficiency does not require that the market price be
equal to true value at every point intime. All it requiresisthat errorsin the market price be
unbiased, i.e., that prices can be greater than or less than true vaue, as long as these
deviations are randomt.
(b) The fact that the deviations from true value are random implies, in arough sense, that
thereis an equal chance that stocks are under or over valued at any point in time, and that
these deviations are uncorrelated with any observable variable. For instance, in an efficient
market, stocks with lower PE ratios should be no more or less likely to under valued than
stocks with high PE ratios.
(c) If the deviations of market price from true value are random, it follows that no group of
investors should be able to consistently find under or over valued stocks using any

investment strategy.

1 Randomness implies that there is an equal chance that stocks are under or over valued at any point in

time.



Definitions of market efficiency have to be specific not only about the market that is
being considered but also the investor group that is covered. It is extremely unlikely that all
markets are efficient to al investors, but it is entirely possible that a particular market (for
instance, the New Y ork Stock Exchange) is efficient with respect to the average investor. It
is also possible that some markets are efficient while others are not, and that a market is
efficient with respect to some investors and not to others. Thisis a direct consequence of
differential tax rates and transactions costs, which confer advantages on some investors
relative to others.

Definitions of market efficiency are also linked up with assumptions about what
information is available to investors and reflected in the price. For instance, a strict definition
of market efficiency that assumesthat all information, public aswell as private, is reflected
in market prices would imply that even investors with precise inside information will be
unable to beat the market. One of the earliest classifications of levels of market efficiency
was provided by Fama (1971), who argued that markets could be efficient at three levels,
based upon what information was reflected in prices. Under weak form efficiency, the
current price reflects the information contained in all past prices, suggesting that charts and
technical analyses that use past prices alone would not be useful in finding under valued
stocks. Under semi-strong form efficiency, the current price reflects the information
contained not only in past prices but all public information (including financial statements
and news reports) and no approach that was predicated on using and massaging this
information would be useful in finding under valued stocks. Under strong form efficiency,
the current price reflects all information, public as well as private, and no investors will be

able to consistently find under valued stocks.

I mplications of market efficiency
Animmediate and direct implication of an efficient market is that no group of

investors should be able to consistently beat the market using a common investment



strategy. An efficient market would also carry very negative implications for many
investment strategies and actions that are taken for granted -
(@ In an efficient market, equity research and valuation would be a costly task that provided
no benefits. The odds of finding an undervalued stock would always be 50:50, reflecting the
randomness of pricing errors. At best, the benefits from information collection and equity
research would cover the costs of doing the research.
(b) In an efficient market, a strategy of randomly diversifying across stocks or indexing to
the market, carrying little or no information cost and minimal execution costs, would be
superior to any other strategy, that created larger information and execution costs. There
would be no value added by portfolio managers and investment strategists.
(c) In an efficient market, a strategy of minimizing trading, i.e., creating a portfolio and not
trading unless cash was needed, would be superior to a strategy that required frequent
trading.
It is therefore no wonder that the concept of market efficiency evokes such strong reactions
on the part of portfolio managers and analysts, who view it, quite rightly, as achallenge to
their existence.

It is also important that there be clarity about what market efficiency does not imply.
An efficient market does not imply that -
(a) stock prices cannot deviate from true value; in fact, there can be large deviations from
true value. The only requirement is that the deviations be random.
(b) no investor will 'beat’ the market in any time period. To the contrary, approximately half2
of al investors, prior to transactions costs, should beat the market in any period.
(c) no group of investors will beat the market in the long term. Given the number of

investors in financial markets, the laws of probability would suggest that a fairly large

2 Since returns are positively skewed, i.e., large positive returns are more likely than large negative returns

(since thisis bounded at -100%), less than half of all investors will probably beat the market.



number are going to beat the market consistently over long periods, not because of their
investment strategies but because they are lucky. It would not, however, be consistent if a
disproportionately large number3 of these investors used the same investment strategy.

In an efficient market, the expected returns from any investment will be consistent
with the risk of that investment over the long term, though there may be deviations from

these expected returnsin the short term.

Necessary conditionsfor market efficiency
Markets do not become efficient automatically. It is the actions of investors, sensing

bargains and putting into effect schemes to beat the market, that make markets efficient. The
necessary conditions for amarket inefficiency to be eliminated are as follows -
(1) The market inefficiency should provide the basis for a scheme to beat the market and
earn excess returns. For thisto hold true -

(a) The asset (or assets) which isthe source of the inefficiency hasto be traded.

(b) The transactions costs of executing the scheme have to be smaller than the expected

profits from the scheme.
(2) There should be profit maximizing investors who

(&) recognize the "potential for excess return’

(b) can replicate the beat the market scheme that earns the excess return

(c) have the resources to trade on the stock until the inefficiency disappears
Theinternal contradiction of claiming that thereis no possibility of beating the market in an
efficient market and requiring profit-maximizing investors to constantly seek out ways of
beating the market and thus making it efficient has been explored by many. If markets were,

in fact, efficient, investors would stop looking for inefficiencies, which would lead to

3 One of the enduring pieces of evidence against market efficiency lies in the performance records posted by
many of the investors who learnt their lessons from Ben Graham in the fifties. No probability statistics

could ever explain the consistency and superiority of their records.



markets becoming inefficient again. It makes sense to think about an efficient market as a
self-correcting mechanism, where inefficiencies appear at regular intervals but disappear

almost instantaneoudly asinvestors find them and trade on them.

Propositions about market efficiency

A reading of the conditions under which markets become efficient leads to general
propositions about where investors are most likely to find inefficiencies in financial
markets-
Proposition 1: The probability of finding inefficienciesin an asset market decreases as the
ease of trading on the asset increases. To the extent that investors have difficulty trading on
astock, either because open markets do not exist or there are significant barriers to trading,
inefficienciesin pricing can continue for long periods.

This proposition can be used to shed light on the differences between different asset
markets. For instance, it isfar easier to trade on stocksthat it is on real estate, since markets
are much more open, prices are in smaller units (reducing the barriers to entry for new
traders) and the asset itself does not vary from transaction to transaction (one share of IBM
isidentical to another share, whereas one piece of real estate can be very different from
another piece, a stone's throw away. Based upon these differences, there should be a greater
likelihood of finding inefficiencies (both under and over valuation) in the real estate market.
Proposition 2: The probability of finding an inefficiency in an asset market increases as
the transactions and information cost of exploiting the inefficiency increases. The cost of
collecting information and trading varies widely across markets and even across investments
in the same markets. As these costs increase, it pays less and less to try to exploit these
inefficiencies.

Consider, for instance, the perceived wisdom that investing in ‘loser' stocks, i.e,
stocks that have done very badly in some prior time period should yields excess returns.
Thismay be truein terms of raw returns, but transactions costs are likely to be much higher

for these stocks since-



(a) they then to be low priced stocks, leading to higher brokerage commissions and
expenses

(b) the bid-ask spread, a transaction cost paid at the time of purchase, becomes a much
higher fraction of thetotal price paid.

(c) trading is often thin on these stocks, and small trades can cause prices to change
resulting in ahigher 'buy’ price and alower 'sell’ price.

Corollary 1: Investors who can establish a cost advantage (either in information collection
or transactions costs) will be more able to exploit small inefficiencies than other investors
who do not possess this advantage.

There are anumber of studies that look at the effect of block trades on prices, and
conclude that while they affect prices, that investors will not be exploit these inefficiencies
because of the number of times they will have to trade and their transactions costs. These
concerns are unlikely to hold for a specialist on the floor of the exchange, who can trade
quickly, often and at no or very low costs. It should be pointed out, however, that if the
market for specialistsis efficient, the value of a seat on the exchange should reflect the
present value of potential benefits from being a specialist.

This corollary also suggests that investors who work at establishing a cost
advantage, especially in relation to information, may be able to generate excess returns on
the basis of these advantages. Thus a John Templeton, who started investing in Japanese
and other Asian markets well before other portfolio managers, might have been able to
exploit the informational advantages he had over his peers to make excess returns on his
portfolio.

Proposition 3: The speed with which an inefficiency is resolved will be directly related to
how easily the scheme to exploit the inefficiency can be replicated by other investors. The
ease with which a scheme can be replicated itself isinversely related to the time, resources
and information needed to executeit. Since very few investors single-handedly possess the

resources to eliminate an inefficiency through trading, it is much more likely that an



inefficiency will disappear quickly if the scheme used to exploit the inefficiency is
transparent and can be copied by other investors.

Toillustrate this point, assume that stocks are consistently found to earn excess
returns in the month following a stock split. Since firms announce stock splits publicly, and
any investor can buy stocks right after these splits, it would be surprising if thisinefficiency
persisted over time. This can be contrasted with the excess returns made by some "arbitrage
funds in index arbitrage, where index futures are bought (sold), and stocks in the index are
sold short (bought). This strategy requires that investors be able to obtain information on
index and spot prices instantaneously, have the capacity (in terms of margin requirements
and resources) to buy and sell index futures and to sell short on stocks, and to have the
resources to take and hold very large positions until the arbitrage unwinds. Consequently,
inefficienciesin 'index futures pricing' are likely to persist at least for the most efficient

arbitrageurs, with the lowest execution costs and the speediest execution times.

Testing market efficiency

Tests of market efficiency look at the whether specific investment strategies earn
excess returns. Some tests also account for transactions costs and execution feasibility.
Since an excess return on an investment is the difference between the actual and expected
return on that investment, there isimplicit in every test of market efficiency amodel for this
expected return. In some cases, this expected return adjusts for risk using the capital asset
pricing model or the arbitrage pricing model, and in others the expected return is based
upon returns on similar or equivalent investments. In every case, atest of market efficiency
isajoint test of market efficiency and the efficacy of the model used for expected returns.
When there is evidence of excessreturnsin atest of market efficiency, it can indicate that
markets are inefficient or that the model used to compute expected returnsis wrong or both.
While this may seem to present an insoluble dilemma, if the conclusions of the study are
insensitive to different model specifications, it is much more likely that the results are being

driven by true market inefficiencies and not just by model misspecifications.



There are anumber of different ways of testing for market efficiency, and the
approach used will depend in great part on the investment scheme being tested. A scheme
based upon trading on information events (stock splits, earnings announcements or
acquisition announcements) is likely to be tested using an 'event study' where returns
around the event are scrutinized for evidence of excess returns. A scheme based upon
trading on a observable characteristic of afirm (price earnings ratios, price book value ratios
or dividend yields) is likely to be tested using a'portfolio’ approach, where portfolios of
stocks with these characteristics are created and tracked over timeto seeif, in fact, they make
excess returns. The following pages summarize the key stepsinvolved in each of these
approaches, and some potential pitfalls to watch out for when conducting or using these

tests.

A. Event Study

An event study is designed to examine market reactions to, and excess returns
around specific information events. The information events can be market-wide, such as
macro-economic announcements, or firm-specific, such as earnings or dividend

announcements. The stepsin an event study are as follows -

(1) The event to be studied is clearly identified, and the date on which the event was

announced pinpointed. The presumption in event studiesis that the timing of the event is

known with afair degree of certainty. Since financial markets react to the information about
an event, rather than the event itsdf, most event studies are centered around the
announcement date* for the event.

Announcement Date

4 In most financial transactions, the announcement date tends to precede the event date by several days and,

sometimes, weeks.



(2) Once the event dates are known, returns are collected around these dates for each of the
firmsin the sample. In doing so, two decisions have to be made. First, the analyst has to
decide whether to collect weekly, daily or shorter-interval returns around the event. Thiswill,
in part, be decided by how precisely the event date is known (the more precise, the more
likely it isthat shorter return intervals can be used) and by how quickly information is
reflected in prices (the faster the adjustment, the shorter the return interval to use). Second,
the anayst has to determine how many periods of returns before and after the
announcement date will be considered as part of the 'event window'. That decision also will
be determined by the precision of the event date, since more imprecise dates will require
longer windows.
] | |

Return window: -nto +n

where,

Rjt = Returnson firmj for period t (t=-n, ...,0, .... +n)
(3) The returns, by period, around the announcement date, are adjusted for market
performance and risk to arrive at excess returns for each firm in the sample. For instance, if
the capital asset pricing model is used to control for risk -

Excess Return on period t = Return on day t — (Riskfree rate + Beta* Return on market on
day 1)

Return window: -nto +n
where,
ERjt = Excess Returns on firm j for period t (t=-n, ...,0, .... +n)
(4) The excessreturns, by period, are averaged across all firmsin the sample and a standard
error is computed.
i=N
o ER,
Average excessreturn on day t= T‘
j=1

where,
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N = Number of eventsin the event study
(5) The question of whether the excess returns around the announcement are different from
zero is answered by estimating thet statistic for each n, by dividing the average excess
return by the standard error -

T datistic for excess return on day t = Average Excess Return / Standard Error
If thet statistics are statistically significant®, the event affects returns; the sign of the excess

return determines whether the effect is positive or negative.

[llustration 8.1: Example of an event study - Effects of Option Listing on Stock prices

Academics and practitioners have long argued about the consequences of option
listing for stock price volatility. On the one hand, there are those who argue that options
attract speculators and hence increase stock price volatility. On the other hand, there are
others who argue that options increase the available choices for investors and increase the
flow of information to financial markets, and thus lead to lower stock price volatility and
higher stock prices.

One way to test these alternative hypotheses is to do an event study, examining the
effects of listing options on the underlying stocks' prices. Conrad(1989) did such a study,
following these steps -

Sep 1: The date on which the announcement that options would be listed on the Chicago

Board of Options on aparticular stock was collected.

5 The standard levels of significance for at statistics are -
Level One-tailed Two-tailed
1% 2.33 2.55

5% 1.66 1.96
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Sep 2: The prices of the underlying stock(j) were collected for each of the ten days prior to
the option listing announcement date, the day of the announcement, and each of the ten days
after.

Sep 3: The returns on the stock (R;t) were computed for each of these trading days.

Sep 4: The beta for the stock (bj) was estimated using the returns from a time period
outside the event window (using 100 trading days from before the event and 100 trading

days after the event).
Sep 5: The returns on the market index (Rmt) were computed for each of the 21 trading

days.

Sep 6: The excess returns were computed for each of the 21 trading days -
ERt=Rjt-bjRmt  een t=-10,-9,-8,....,+8,+9,+10

The excess returns are cumulated for each trading day.

Sep 7: The average and standard error of excess returns across all stocks with option

listings were computed for each of the 21 trading days. Thet statistics are computed using

the averages and standard errors for each trading day. Table 6.1 summarizes the average

excess returns and t statistics around option listing announcement dates —

Table 6.1: Excess Returns around Option Listing Announcement Dates

Trading Day | Average Excess Cumulative T Statistic
Return Excess Return
-10 0.17% 0.17% 1.30
-9 0.48% 0.65% 1.66
-8 -0.24% 0.41% 1.43
-7 0.28% 0.69% 1.62
-6 0.04% 0.73% 1.62
-5 -0.46% 0.27% 1.24
-4 -0.26% 0.01% 1.02
-3 -0.11% -0.10% 0.93
-2 0.26% 0.16% 1.09
-1 0.29% 0.45% 1.28
0 0.01% 0.46% 1.27
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1 0.17% 0.63% 1.37
2 0.14% 0.77% 144
3 0.04% 0.81% 144
4 0.18% 0.99% 154
5 0.56% 1.55% 1.88
6 0.22% 1.77% 1.99
7 0.05% 1.82% 2.00
8 -0.13% 1.69% 1.89
9 0.09% 1.78% 1.92
10 0.02% 1.80% 191

Based upon these excess returns, there is no evidence of an announcement effect on the
announcement day alone, but there is mildé evidence of a positive effect over the entire

announcement period.

B. Portfolio Study

In some investment strategies, firms with specific characteristics are viewed as more
likely to be undervalued, and therefore have excess returns, than firms without these
characteristics. In these cases, the strategies can be tested by creating portfolios of firms
possessing these characteristics at the beginning of atime period, and examining returns
over the time period. To ensure that these results are not colored by the idiosyncracies of
one time period, this analysisis repeated for a number of periods. The stepsin doing a
portfolio study are as follows -
(1) The variable on which firmswill be classified is defined, using the investment strategy as
aguide. This variable has to be observable, though it does not have to be numerical.
Examples would include market value of equity, bond ratings, stock price, price earnings
ratios and price book valueratios.
(2) Thedataon the variableis collected for every firmin the defined universe’ at the start of

the testing period, and firms are classified into portfolios based upon the magnitude of the

6 Thet statistics are marginally significant at the 5% level.
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variable. Thus, if the price earningsratio is the screening variable, firms are classified on the
basis of PE ratios into portfolios from lowest PE to highest PE classes. The number of
classes will depend upon the size of the universe, since there have to be sufficient firmsin
each portfolio to get some measure of diversification.

(3) The returns are collected for each firm in each portfolio for the testing period, and the
returns for each portfolio are computed, generally assuming that the stocks are equaly
weighted.

(4) The beta (if using a single factor model) or betas (if using a multifactor model) of each
portfolio are estimated, either by taking the average of the betas of the individual stocksin
the portfolio or by regressing the portfolio's returns against market returns over aprior time
period (for instance, the year before the testing period).

(5) The excess returns earned by each portfolio are computed, in conjunction with the
standard error of the excessreturns.

(6) There are a number of statistical tests available to check whether the average excess
returns are, in fact, different across the portfolios. Some of these tests are parametric8 (they
make certain distributional assumptions about excess returns) and some are non-
parametric®.

(7) Asafinal test, the extreme portfolios can be matched against each other to see whether

there are statistically significant differences across these portfolios.

7 Though there are practicial limits on how big the universe can be, care should be taken to make sure that
no biases enter at this stage of the process. An obvious one would be to pick only stocks that have done
well over the time period for the universe.

8 One parametric test is an F test, which tests for equality of means across groups. This test can be
conducted assuming either that the groups have the same variance, or that they have different variances.

9 An example of a non-parametric test is a rank sum test, which ranks returns across the entire sample an

then sums the ranks within each group to check whether the rankings are random or systematic.
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[llustration 8.2: Example of a portfolio study - Price Earnings Ratios

Practitioners have claimed that low price-earnings ratio stocks are generally bargains
and do much better than the market or stocks with high price earnings ratios. This
hypothesis can be tested using a portfolio approach -
Sep 1. Using data on price-earnings ratios from the end of 1987, firms on the New Y ork
Stock Exchange were classified into five groups, the first group consisting of stocks with
the lowest PE ratios and the fifth group consisting of stocks with the highest PE ratios.
Firms with negative price-earnings ratios were ignored.
Step 2: The returns on each portfolio were computed using data from 1988 to 1992. Stocks
which went bankrupt or were delisted were assigned areturn of -100%.
Step 3: The betas for each stock in each portfolio were computed using monthly returns
from 1983 to 1987, and the average beta for each portfolio was estimated. The portfolios
were assumed to be equally weighted.
Step 4: The returns on the market index was computed from 1988 to 1992.
Step 5: The excess returns on each portfolio were computed using data from 1988 to 1992.
Table 6.2 summarizes the excess returns each year from 1988 to 1992 for each portfolio.

Table 6.2: Excess Returns from 1988 to 1992 for PE Ratio Portfolios

P/E Class | 1988 1989 1990 1991 1992 1988-1992
Lowest 3.84% -0.83% 2.10% 6.68% 0.64% 2.61%

2 1.75% 2.26% 0.19% 1.09% 1.13% 1.56%

3 0.20% -3.15% -0.20% 0.17% 0.12% -0.59%

4 -1.25% -0.94% -0.65% -1.99% -0.48% -1.15%
Highest -1.74% -0.63% -1.44% -4.06% -1.25% -1.95%

Step 6: While the ranking of the returns across the portfolio classes seems to confirm our
hypothesis that low PE stocks earn a higher return, we have to consider whether the
differences across portfoliosis statistically significant. There are several tests available, but

these are afew:
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An F test can be used to accept or reject the hypothesis that the average returns are
the same across all portfolios. A high F score would lead us to conclude that the
differences are too large to be random.

A chi-squared test is a non-parametric test that can be used to test the hypothesis
that the means are the same across the five portfolio classes.

We could isolate just the lowest PE and highest PE stocks and estimate at statistic

that the averages are different across these two portfolios.

The Cardinal Sinsin testing Market Efficiency
In the process of testing investment strategies, there are a number of pitfalls that

have to be avoided. Some of them are listed below -
1. Using 'anecdotal evidence' to support/reject an investment strategy: Anecdotal evidence
is adouble edged sword. It can be used to support or reject the same hypothesis. Since
stock prices are noisy and all investment schemes (no matter how absurd) will succeed
sometimes and fail at other times, there will always be cases where the scheme works or
does not work.
2. Testing an investment strategy on the same data and time period from which it was
extracted: Thisisthetool of choice for the unscrupulous investment advisor. An investment
scheme is extracted from hundreds through an examination of the data for a particular time
period. Thisinvestment scheme is then tested on the same time period, with predictable
results. (The scheme does miraculously well and makes immense returns.)

An investment scheme should always be tested out on atime period different from the
oneit is extracted from or on a universe different from the one used to derive the scheme.
3. Choosing a biased universe: The universe is the sample on which the test is run. Since
there are thousands of stocks that could be considered part of this universe, researchers
often choose to use a smaller universe. When this choice is random, this does limited
damage to the results of the study. If the choice is biased, it can provide results which are

not true in the larger universe.
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4. Failure to control for market performance: A failure to control for overal market
performance can lead one to conclude that your investment scheme works just because it
makes good returns (M ost schemes will make good returns if the overall market does well;
the question is did they make better returns than expected) or does not work just because it
makes bad returns (Most schemes will do badly if the overall market performs poorly). It is
crucia therefore that investment schemes control for market performance during the period
of the test.

5. Failureto control for risk: A failure to control for risk leads to a bias towards accepting
high-risk investment schemes and rejecting low-risk investment schemes, since the former
should make higher returns than the market and the latter lower, without implying any
EXCESS returns.

6. Mistaking correlation for causation: Consider the study on PE stocks cited in the earlier
section. We concluded that low PE stocks have higher excess returns than high PE stocks.
It would be amistake to conclude that alow price earnings ratio causes excess returns, since
the high returns and the low PE ratio themselves might have been caused by the high risk
associated with investing in the stock. In other words, high risk is the causative factor that
leads to both the observed phenomena— low PE ratios on the one hand and high returns on
the other. Thisinsight would make us more cautious about adopting a strategy of buying

low PE stocksin thefirst place.

Some lesser sinsthat can be a problem

1. Survival Bias:. Most researchers start with a existing universe of publicly traded
companies and working back through time to test investment strategies. This can create a
subtle bias since it automatically eliminates firms that failed during the period, with obvious
negative consequences for returns. If the investment scheme is particularly susceptible to
picking firms that have high bankruptcy risk, this may lead to an 'overstatement’ of returns

on the scheme.
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For example, assume that the investment scheme recommends investing in stocks
which have very negative earnings, using the argument that these stocks are most likely to
benefit from aturnaround. Some of the firmsin this portfolio will go bankrupt, and afailure
to consider these firmswill overstate the returns from this strategy.

2. Not allowing for transactions Costs:  Some investment schemes are more expensive than
others because of transactions costs - execution fees, bid-ask spreads and price impact. A
complete test will take these into account before it passes judgment on the strategy. Thisis
easier said than done, because different investors have different transactions costs, and it is
unclear which investor's trading cost schedule should be used in the test. Most researchers
who ignore transactions costs argue that individual investors can decide for themselves,
given their transactions costs, whether the excess returns justify the investment strategy.

3. Not allowing for difficultiesin execution: Some strategies look good on paper but are
difficult to execute in practice, either because of impediments to trading or because trading
creates a price impact. Thus a strategy of investing in very small companies may seem to
create excess returns on paper, but these excess returns may not exist in practice because the

priceimpact is significant.

The Evidence on Market Efficiency

This section of the chapter attemptsto summarize the evidence from studies of
market efficiency. Without claiming to be comprehensive, the evidence is classified into four
sections - the study of price changes and their time series properties, the research on the
efficiency of market reaction to information announcements, the existence of return
anomalies across firms and over time and the analysis of the performance of insiders,

analysts and money managers.

Time Series Properties of Price Changes
Investors have used price charts and price patterns as tools for predicting future

price movements for as long as there have been financial markets. It is not surprising,
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therefore, that the first studies of market efficiency focused on the relationship between
price changes over time, to seeif in fact such predictions were feasible. Some of thistesting
was spurred by the random walk theory of price movements, which contended that price
changes over time followed a random walk. As the studies of the time series properties of
prices have proliferated, the evidence can be classified into two classes - studies that focus
on short-term (intraday, daily and weekly price movements) price behavior and research that

examines long-term (annua and five-year returns) price movements.

a. Short term Price Movements
The notion that today's price change conveys information about tomorrow's price
change is deep rooted in most investors' psyches. There are several waysin which this

hypotheses can be tested in financial markets -

a. Serial corrélation

The serial correlation measures the correlation between price changes in consecutive
time periods, whether hourly, daily or weekly, and is a measure of how much the price
change in any period depends upon the price change over the previous time period. A serid
correlation of zero would therefore imply that price changes in consecutive time periods are
uncorrelated with each other, and can thus be viewed as a rejection of the hypothesis that
investors can learn about future price changes from past ones. A serial correlation whichis
positive, and statistically significant, could be viewed as evidence of price momentum in
markets, and would suggest that returns in a period are more likely to be positive (negative)
if the prior period's returns were positive (negative). A seria correlation which is negative,
and statistically significant, could be evidence of price reversals, and would be consistent
with a market where positive returns are more likely to follow negative returns and vice
versa,

From the viewpoint of investment strategy, serial correlations can be exploited to

earn excess returns. A positive serial correlation would be exploited by a strategy of buying
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after periods with positive returns and selling after periods with negative returns. A negative
serial correlation would suggest a strategy of buying after periods with negative returns and
salling after periods with positive returns. Since these strategies generate transactions costs,
the correlations have to be large enough to alow investors to generate profits to cover these
costs. It istherefore entirely possible that there be serial correlation in returns, without any
opportunity to earn excess returns for most investors.

The earliest studies of serial correlation (Alexander (1964), Cootner (1962)and
Fama (1965) all looked at large U.S. stocks and concluded that the serial correlation in
stock prices was small. Fama, for instance, found that 8 of the 30 stocks listed in the Dow
had negative seria correlations and that most of the serial correlations were less than 0.05.
Other studies confirm these findings not only for smaller stocks in the United States, but
also for other markets. For instance, Jennergren and Korsvold (1974) report low seria
correlations for the Swedish equity market and Cootner (1961) conludes that seria
correlations are low in commodity markets as wel. While there may be datistical
significance associated with some of these correlations, it is unlikely that there is enough
correlation to generate excess returns.

The serial correlation in short period returnsis affected by market liquidity and the
presence of a bid-ask spread. Not all stocksin an index are liquid, and, in some cases,
stocks may not trade during a period. When the stock trades in a subsequent period, the
resulting price changes can create positive serial correlation. To see why, assume that the
market is up strongly on day 1, but that three stocks in the index do not trade on that day.
Onday 2, if these stocks are traded, they are likely to go up in price to reflect the increasein
the market the previous day. The net result is that you should expect to see positive serial
corrdation in daily or hourly returnsin illiquid market indices.

The bid-ask spread creates a bias in the opposite direction, if transactions prices are

used to compute returns, since prices have a equal chance of ending up at the bid or the ask
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price. The bounce that this induces in prices will result in negative serial correlationsin
returns. Roll (1984) provides a simple measure of this relationship,

Bid-Ask Spread = -2 (Serial Covariancein returns)
where the serial covariance in returns measures the covariance between return changesin
consecutive time periods. For very short return intervals, this bias induced in seria
correlations might dominate and create the mistaken view that price changesin consecutive

time periods are negatively correlated.

b. Filter Rules

In afilter rule, an investor buys an investment if the price rises X% from a previous
low and holds the investment until the price drops X% from a previous high. The magnitude
of the change (X%) that triggers the trades can vary from filter rule to filter rule. with
smaller changes resulting in more transactions per period and higher transactions costs.
Figure 6.1 graphs out atypical filter rule.

Figure6.1: Filter Rule
Price

Down X%
Sl °

Bu
Y Up X%

Time
This strategy is based upon the assumption that price changes are serially correlated and
that there is price momentum, i.e., stocks which have gone up strongly in the past are more
likely to keep going up than go down. Table 6.4 summarizes results from a study on

returns, before and after transactions costs, on a trading strategy based upon filter rules
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ranging from 0.5% to 20%. ( A 0.5% rule implies that a stock is bought when it rises 0.5%
from aprevious low and sold when it falls 0.5% from a prior high.)

Table 6.4: Returns on Filter Rule Strategies

Vaueof X Return with | Return with Buy| # Transactions Return after
strategy and Hold with strategy transactions
costs
0.5% 11.5% 10.4% 12,514 -103.6%
1.0% 5.5% 10.3% 8,660 -74.9%
2.0% 0..2% 10.3% 4,764 -45.2%
3.0% -1.7% 10.1% 2,994 -30.5%
4.0% 0.1% 10.1% 2,013 -19.5%
5.0% -1.9% 10.0% 1,484 -16.6%
6.0% 1.3% 9.7% 1,071 -9.4%
7.0% 0.8% 9.6% 828 -7.4%
8.0% 1.7% 9.6% 653 -5.0%
9.0% 1.9% 9.6% 539 -3.6%
10.0% 3.0% 9.6% 435 -1.4%
12.0% 5.3% 9.4% 289 2.3%
14.0% 3.9% 10.3% 224 1.4%
16.0% 4.2% 10.3% 172 2.3%
18.0% 3.6% 10.0% 139 2.0%
20.0% 4.3% 9.8% 110 3.0%

The only filter rule that beats the returns from the buy and hold strategy is the 0.5% rule,
but it does so before transactions costs. This strategy creates 12,514 trades during the
period which generate enough transactions costs to wipe out the principal invested by the
investor. While thistest is an dated, it also illustrates a basic strategies that require frequent
short term trading. Even though these strategies may earn excess returns prior to
transactions costs, adjusting for these costs can wipe out the excess returns.

One popular indicator among investors that isa variant on the filter rule is the
relative strength measure, which relates recent prices on stocks or other investments to either
average prices over aspecified period, say over six months, or to the price at the beginning

of the period. Stocks that score high on the relative strength measure are considered good
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investments. This investment strategy is also based upon the assumption of price

momentum.

C. Runs Tests

A runstest is a non-parametric variation on the serial correlation, and it is based
upon a count of the number of runs, i.e., sequences of price increases or decreases, in the
price changes. Thus, the following time series of price changes, where U is an increase and
D isadecrease would result in the following runs -

uuu bbu bbb uu bb U Db uu bb U DD UUU DD UU DUU D

There were 18 runsin this price series of 33 periods. The actual number of runsin the price
series is compared against the number that can be expected© in a series of this length,
assuming that price changes are random. If the actual number of runsis greater than the
expected number, there is evidence of negative correlation in price changes. If it islower,
there is evidence of positive correlation. A study of price changesin the Dow 30 stocks,

assuming daily, four-day, nine-day and sixteen day return intervals provided the following

results -
DIFFERENCING INTERVAL
Daily Four-day Nine-day Sixteen-day
Actua runs 735.1 175.7 74.6 41.6
Expected runs 759.8 175.8 75.3 41.7

Based upon these results, there is evidence of positive correlation in daily returns but no
evidence of deviations from normdity for longer return intervals.

Again, while the evidence is dated, it servesto illustrate the point that long strings of
positive and negative changes are, by themselves, insufficient evidence that markets are not

random, since such behavior is consistent with price changes following arandom walk. It is

10 There are statistical tables that summarize the expected number of runs, assuming randomness, in a

series of any length.
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the recurrence of these strings that can be viewed as evidence against randomness in price

behavior.

Long-term Price Movements

While most of the earlier studies of price behavior focused on shorter return
intervals, more attention has been paid to price movements over longer periods (one-year to
five-year) in recent years. Here, there is an interesting dichotomy in the results. When long
term is defined as months rather than years, there seemsto be a tendency towards positive
serial correlation. Jegadeesh and Titman present evidence of what they cdl “price
momentum” in stock prices over time periods of up to eight months when investors winner
and loser stocks. However, when long term is defined in terms of years, thereis substantial
negative correlation returns, suggesting that markets reverse themselves over very long
periods.

Fama and French examined five-year returns on stocks from 1931 to 1986 and
present further evidence of this phenomenon. Studies that break down stocks on the basis
of market value have found that the serial correlation is more negative in five-year returns
than in one-year returns, and is much more negative for smaller stocks rather than larger
stocks. Figure 6.2 summarizes one-year and five-years serial correlation by size class for

stocks on the New Y ork Stock Exchange.
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Figure 6.2: Serial Correlation in Sock Returns
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This phenomenon has also been examined in other markets, and the findings have been
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similar. Thereis evidence that returns reverse themselves over long time period.

Winner and Loser portfolios

Since there is evidence that prices reverse themselves in the long term for entire
markets, it might be worth examining whether such price reversals occur on classes of stock
within a market. For instance, are stocks that have gone up the most over the last period
more likely to go down over the next period and vice versa? To isolate the effect of such
price reversas on the extreme portfolios, DeBondt and Thaler constructed a winner
portfolio of 35 stocks, which had gone up the most over the prior year, and aloser portfolio
of 35 stocks, which had gone down the most over the prior year, each year from 1933 to
1978, and examined returns on these portfolios for the sixty months following the creation
of the portfolio. Figure 6.3 summarizes the excess returns for winner and loser portfolios.

Figure 6.3: Excess Returns for Winner and Loser Portfolios
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FIGURE 23.23 Cumulative average residuals for winner and loser portfolios of 35
stocks, one to 60 months after portfolio formation; length of formation period: 5
Vears.

This analysis suggests that loser portfolio clearly outperform winner portfolios in the sixty
months following creation. This evidence is consistent with market overreaction and
correction in long return intervals. Jegadeesh and Titman find the same phenomenon
occurring, but present interesting evidence that the winner (loser) portfolios continue to go
up (down) for up to eight months after they are created and it is in the subsequent periods
that the reversal's occur.

There are many, academics as well as practitioners, who suggest that these findings
may be interesting but that they overstate potential returns on 'loser’ portfolios. For instance,
thereis evidence that loser portfolios are more likely to contain low priced stocks (selling
for less than $5), which generate higher transactions costs and are al'so more likely to offer
heavily skewed returns, i.e., the excess returns come from a few stocks making phenomenal
returns rather than from consistent performance. One study of the winner and loser
portfolios attributes the bulk of the excess returns of loser portfolios to low-priced stocks

and also finds that the results are senditive to when the portfolios are created. Loser
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portfolios created every December earn significantly higher returns than portfolios created

every June.

Speculative Bubbles, Crashes and Panics

Historians who have examined the behavior of financial markets over time have
challenged the assumption of rationality that underlies much of efficient market theory.
They point out to the frequency with speculative bubbles have formed in financial markers,
as investors buy into fads or get-rich-quick schemes, and the crashes with these bubbles
have ended, and suggest that there is nothing to prevent the recurrence of this phenomenon
in today's financial markets. There is some evidence in the literature of irrationality on the

part of market players.

a. Experimental Studies of Rationality

Some of the most interesting evidence on market efficiency and rationality in recent
years has come from experimental studies. While most experimental studies suggest that
traders are rational, there are some examples of irrationa behavior in some of these studies.

One such study was done at the University of Arizona. In an experimental study,
traders were told that a payout would be declared after each trading day, determined
randomly from four possibilities - zero, eight, 28 or 60 cents. The average payout was 24
cents. Thus the share's expected value on the first trading day of afifteen day experiment
was $3.60 (24* 15), the second day was $3.36 .... The traders were allowed to trade each

day. The results of 60 such experimentsis summarized in figure 6.4.
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Figure 6.4: Tradi ng’Price by Trading Day
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Thereis clear evidence here of a'speculative bubble' forming during periods 3 to 5, where
prices exceed expected values by a significant amount. The bubble ultimately bursts, and
prices approach expected value by the end of the period. If thisisfeasible in a simple
market, where every investor obtains the same information, it is clearly feasble in redl
financial markets, where there is much more differential information and much greater
uncertainty about expected value.

It should be pointed out that some of the experiments were run with students, and
some with Tucson businessmen, with 'real world' experience. The results were similar for
both groups. Furthermore, when price curbs of 15 cents were introduced, the booms lasted
even longer because traders knew that prices would not fall by more than 15 centsin a

period. Thus, the notion that price limits can control speculative bubbles seems misguided.

b. Behavioral Finance
Theirrationality sometimes exhibited by investors has given rise to awhole new area
of finance caled behaviora finance. Using evidence gathered from experimental

psychology, researchers have tried to both model how investors react to information and
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predict how priceswill change as a consequence. They have been far more successful at the
first endeavor than the second. For instance, the evidence seemsto suggest the following:

a. Investorsdo not like to admit their mistakes. Consequently, they tend to hold on
to losing stocks far too long, or in some cases, double up their bets
(investments) as stocks drop in value.

b. Moreinformation does not aways lead to better investment decisions. Investors
seem to suffer both from information overload and a tendency to react to the
latest piece of information. Both result in investment decisions that lower returns
in thelong term.

If the evidence on how investors behave is so clear cut, you might ask, why are the
predictions that emerge from these models so noisy? The answer, perhaps, is that any model
that triesto forecast human foibles and irrationalitiesis, by its very nature, unlikely to be a
stable one. Behaviora finance may emerge ultimately as atrump card in explaining why and
how stock prices deviate from true value, but their role in devising investment strategy still

remains questionable.

Behavioral Finance and Valuation
In 1999, Robert Shiller made waves in both academia and investment houses with
his book titled Irrational Exuberance. Histhesisis that investors are often not just irrationa
but irrational in predictable ways- overreacting to some information and buying and selling
in herds. His work forms part of a growing body of theory and evidence of behavioral
finance, which can be viewed as a congruence of psychology, statistics and finance.

While the evidence presented for investor irrationality is strong, the implications for
valuation are less so. Y ou can consider discounted cash flow va uation to be the antithesis of
behavioral finance, because it takes the point of view that the value of an asset is the present
value of the expected cash flows generated by that asset. With this context, there are two
waysin which you can look at the findings in behavioral finance:

Irrational behavior in finance may explain why prices can deviate from vaue (as

estimated in a discounted cash flow model). Consequently, it provides the foundation

for the excess returns earned by rational investors who base decisions on estimated
value. Implicit here is the assumption that markets ultimately recognize their irrationality
and correct themselves.
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It may also explain why discounted cash flow values can deviate from relative values
(estimated using multiples). Since the relative value is estimated by looking at how the
market prices similar assets, market irrationalities that exist will be priced into the asset.

Market Reaction to I nformation Events

Some of the most powerful tests of market efficiency are event studies where market
reaction to informational events (such as earnings and takeover announcements) has been
scrutinized for evidence of inefficiency. While it is consistent with market efficiency for
markets to react to new information, the reaction has to be instantaneous and unbiased. This
point is made in Figure 6.5 by contrasting three different market reactions to information

announcements -
Figure 6.5: Information and Price Adjustment
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Of the three market reactions pictured here, only the first one is consistent with an efficient
market. In second market, the information announcement is followed by a gradua increase
in prices, allowing investors to make excess returns after the announcement. Thisisaslow
learning market where some investors will make excess returns on the price drift. In the
third market, the price reacts instantaneously to the announcement, but correctsitself in the
days that follow, suggesting that the initial price change was an over reaction to the
information. Here again, an enterprising investor could have sold short after the
announcement, and expected to make excess returns as a consequence of the price

correction.

a. Earnings Announcements
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When firms make earnings announcements, they convey information to financial
markets about their current and future prospects. The magnitude of the information, and the
size of the market reaction, should depend upon how much the earnings report exceeds or
falls short of investor expectations. In an efficient market, there should be an instantaneous
reaction to the earnings report, if it contains surprising information, and prices should
increase following positive surprises and down following negative surprises.

Since actua earnings are compared to investor expectations, one of the key parts of
an earnings event study isthe measurement of these expectations. Some of the earlier
studies used earnings from the same quarter in the prior year as a measure of expected
earnings, i.e., firmswhich report increases in quarter-to-quarter earnings provide positive
surprises and those which report decreases in quarter-to-quarter earnings provide negative
surprises. In more recent studies, analyst estimates of earnings have been used as a proxy
for expected earnings, and compared to the actual earnings.

Figure 6.6 provides a graph of price reactions to earnings surprises, classified on the
basis of magnitude into different classes from 'most negative' earnings reports (Group 1) to
'most positive' earnings reports (Group 10).

Figure 6.6: Price Reaction to Quarterly Earnings Report
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The evidence contained in this graph is consistent with the evidence in most earnings
announcement studies -

(a) The earnings announcement clearly conveys valuable information to financial markets;
there are positive excess returns (cumulative abnormal returns) after positive announcements
and negative excess returns around negative announcements.

(b) Thereis some evidence of amarket reaction in the day immediately prior to the earnings
announcement which is consistent with the nature of the announcement, i.e., prices tend to
go up on the day before positive announcements and down in the day before negative
announcements. This can be viewed either as evidence of insider trading or as a
conseguence of getting the announcement date wrong?1.

(c) There is some evidence, albeit weak, of a price drift in the days following an earnings
announcement. Thus, a podtive report evokes a postive market reaction on the
announcement date, and there are mildly positive excess returnsin the days following the
earnings announcement. Similar conclusions emerge for negative earnings reports.

The management of afirm has some discretion on the timing of earnings reports
and there is some evidence that the timing affects expected returns. A study of earnings
reports, classified by the day of the week that the earnings are reported, reveals that earnings
and dividend reports on Fridays are much more likely to contain negative information than

announcements on any other day of the week. Thisis shown in figure 6.7.

11 The Wall Street Journal or COMPUSTAT are often used as information sources to extract announcement
dates for earnings. For some firms, news of the announcement may actually cross the news wire the day
before the Wall Street Journal announcement, leading to a misidentification of the report date and the drift in

returns the day before the announcement.
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Figure 6.7: Earnings and Dividend Reports by Day of the Week
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There is also some evidence that earnings announcements that are delayed, relative to the
expected announcement date, are much more likely to contain bad news than earnings

announcements which are early or ontime. Thisis graphed in Figure 6.8.
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FIGURE 6.8: CUMULATED ABNORMAL RETURNS AND
EARNINGS DELAY
Day 0 is Earnings Announcement Date
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Earnings announcements that are more than six days lae, relaive to the expected
announcement date, are much more likely to contain bad news and evoke negative market

reactions than earnings announcements that are on time or early.

b. Investment and Project Announcements

Firms frequently make announcements of their intentions of investing resourcesin
projects and research and development. There is evidence that financial markets react to
these announcements. The question of whether market have a long term or short term
perspective can be partially answered by looking at these market reactions. If financia
markets are as short term as some of their critics claim, they should react negatively to
announcements by the firm that it plansto invest in research and devel opment. The evidence
suggests the contrary. Table 6.5 summarizes market reactions to various classes of
investment announcements made by the firm.

Table 6.5: Market Reactions to Investment Announcements
Type of Announcement Abnormal Returnson
Announcement Day Announcement Month

Joint VVenture Formations 0.399% 1.412%



R&D Expenditures 0.251% 1.456%
Product Strategies 0.440% -0.35%
Capital Expenditures 0.290% 1.499%
All Announcements 0.355% 0.984%

Thistable excludes the largest investments that most make which is acquisitions of other
firms. Here, the evidence is not so favorable. In about 55% of all acquisitions, the stock
price of the acquiring firm drops on the announcement of the acquisition, reflecting the

market’ s beliefs that firmstend to overpay on acquisitions.

Market Anomalies

Webster's Dictionary defines an anomaly as a"deviation from the common rule” .
Studies of market efficiency have uncovered numerous examples of market behavior that are
inconsistent with existing models of risk and return and often defy rationa explanation. The
persistence of some of these patterns of behavior suggests that the problem, in at |east some
of these anomalies, lies in the models being used for risk and return rather than in the
behavior of financial markets. The following section summarizes some of the more widely

noticed anomaliesin financial marketsin the United States and elsewhere.

Anomalies based upon firm characteristics
There are a number of anomalies that have been related to observable firm
characteristics, including the market value of equity, price earnings ratios and price book

vaueratios.

a. The Small Firm Effect

Studies have consistently found that smaller firms (in terms of market vaue of
equity) earn higher returns than larger firms of equivalent risk, where risk is defined in
terms of the market beta. Figure 6.9 summarizes returns for stocks in ten market vaue

classes, for the period from 1927 to 1983.
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Figure 6.9: Annual Returns by Sze Class: 1927-83
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The size of the small firm premium, while it has varied across time, has been generally
positive. It was highest during the 1970s and lowest during the 1980s. The persistence of
this premium has lead to several possible explanations.

(a) Thetransactions costs of investing in small stocks is significantly higher than the
transactions cots of investing in larger stocks, and the premiums are estimated prior to these
costs. While thisis generally true, the differential transactions costs are unlikely to explain
the magnitude of the premium across time, and are likely to become even less critical for
longer investment horizons. The difficulties of replicating the small firm premiums that are
observed in the studiesin real time areillustrated in Figure 6.10, which compares the returns
on a hypothetical small firm portfolio (CRSP Small Stocks) with the actual returns on a
small firm mutual fund (DFA Small Stock Fund), which passively investsin small stocks.
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Figure 6.10: Returns on CRSP Small Socks versus DFA Small Stock
Fund
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(b) The capital asset pricing model may not be the right model for risk, and betas under
estimate the true risk of small stocks. Thus, the small firm premium isreally a measure of
the failure of betato capture risk. The additional risk associated with small stocks may come
from several sources. First, the estimation risk associated with estimates of beta for small
firmsis much greater than the estimation risk associated with beta estimates for larger firms.
The small firm premium may be areward for this additional estimation risk. Second, there
may be additional risk in investing in small stocks because far lessinformation is available
on these stocks. In fact, studies indicate that stocks that are neglected by analysts and
institutional investors earn an excess return that parallels the small firm premium.

Thereis evidence of asmall firm premium in markets outside the United States as
well. Dimson and Marsh examined stocks in the United Kingdom from 1955 to 1984 and
found that the annual returns on small stocks exceeded that on large stocks by 7% annually
over the period. Bergstrom, Frashure and Chisholm report a large size effect for French

stocks (Small stocks made 32.3% per year between 1975 to 1989, while large stocks made



38
23.5% ayear), and amuch smaller size effect in Germany. Chan, Hamao and L akonishok

reports asmall firm premium of 5.1% for Japanese stocks between 1971 and 1988.

b. Price Earnings Ratios

Investors have long argued that stocks with low price earnings ratios are more likely
to be undervalued and earn excess returns. For instance, Ben Graham, in his investment
classic "The Intelligent Investor”, uses low price earnings ratios as a screen for finding
under valued stocks. Studies that have looked at the relationship between PE ratios and
excess returns confirm these priors. Figure 6.11 summarizes annual returns by PE ratio

classes for stocks from 1967 to 1988.

Figure 6.11: Annual Returns by PE Ratio Class
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irms in the lowest PE ratio class earned an average return of 16.26% during the period,
while firmsin the highest PE ratio class earned an average return of only 6.64%.

The excess returns earned by low PE ratio stocks also persist in other international
markets. Table 6.6 summarizes the results of studies looking at this phenomenon in markets

outside the United States.
Table 6.6: Excess Returns on Low P/E Ratio Socks by Country: 1989-1994



Country Annual Premium earned by lowest P/E Socks (bottom quintile)
Audtrdia 3.03%
France 6.40%
Germany 1.06%
Hong Kong 6.60%
Italy 14.16%
Japan 7.30%
Switzerland 9.02%
U.K. 2.40%

Annual premium: Premium earned over an index of equally weighted stocks in that market
between January 1, 1989 and December 31, 1994. These numbers were obtained from a
Merrill Lynch Survey of Proprietary Indices.

The excess returns earned by low price earnings ratio stocks are difficult to justify
using a variation of the argument used for small stocks, i.e., that the risk of low PE ratios
stocksis understated in the CAPM. Low PE ratio stocks generally are characterized by low
growth, large size and stable businesses, all of which should work towards reducing their
risk rather than increasing it. The only explanation that can be given for this phenomenon,
which is consistent with an efficient market, is that low PE ratio stocks generate large

dividend yields, which would have created a larger tax burden in those years where

dividends were taxed at higher rates.

C. Price Book Value Ratios
Another statistic that iswidely used by investorsin investment strategy is price book
vaue ratios. A low price book vaue ratio has been considered a reliable indicator of
undervaluation in firms. In studies that parallel those done on price earnings ratios, the
relationship between returns and price book value ratios has been studied. The consistent
finding from these studiesis that there is a negative rel ationship between returns and price
book valueratios, i.e., low price book value ratio stocks earn higher returns than high price
book value ratio stocks.
Rosenberg, Reid and Lanstein (1985) find that the average returns on U.S. stocks
are positively related to theratio of afirm's book value to market value. Between 1973 and
1984, the strategy of picking stocks with high book/price ratios (low price-book values)

yielded an excess return of 36 basis points a month. Fama and French (1992), in examining
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the cross-section of expected stock returns between 1963 and 1990, establish that the
positive relationship between book-to-price ratios and average returns persists in both the
univariate and multivariate tests, and is even stronger than the size effect in explaining
returns. When they classified firms on the basis of book-to-price ratios into twelve
portfolios, firmsin the lowest book-to-price (higher P/BV) class earned an average monthly
return of 0.30%, while firmsin the highest book-to-price (lowest P/BV) class earned an
average monthly return of 1.83% for the 1963-90 period.

Chan, Hamao and Lakonishok (1991) find that the book-to-market ratio has a
strong role in explaining the cross-section of average returns on Japanese stocks. Capaul,
Rowley and Sharpe (1993) extend the analysis of price-book vaue ratios across other
international markets, and conclude that value stocks, i.e., stocks with low price-book value
ratios, earned excess returns in every market that they analyzed, between 1981 and 1992.
Their annualized estimates of the return differential earned by stocks with low price-book
vaueratios, over the market index, were asfollows:

Country Added Return to low P/BV portfolio

France 3.26%
Germany 1.39%
Switzerland 1.17%
U.K 1.09%
Japan 3.43%
u.S. 1.06%
Europe 1.30%
Global 1.88%

A caveat isin order. Famaand French point out that low price-book value ratios may
operate as a measure of risk, since firmswith prices well below book value are more likely

to bein trouble and go out of business. Investors therefore have to evaluate for themselves
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whether the additional returns made by such firms justifies the additional risk taken on by

investing in them.

Temporal Anomalies

There are anumber of peculiaritiesin return differences across calendar time that are
not only difficult to rationalize but are al so suggestive of inefficiencies. Furthermore, some
of these temporal anomalies are related to the small firm effect described in the previous

section.

a. The January Effect
Studies of returns in the United States and other magor financia markets
consistently reveal strong differencesin return behavior across the months of the year.

Figure 6.12 reports average returns by month of the year from 1926 to 1983.

Figure 6.12: Average Return by Month of the Year
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Returnsin January are significantly higher than returnsin any other month of the year. This
phenomenon is called the year-end or January effect, and it can be traced to the first two

weeksin January.



The relationship between the January effect and the small firm effect adds to the
complexity of this phenomenon. The January effect is much more accentuated for small
firms than for larger firms, and roughly half of the small firm premium, described in the
prior section, is earned in the first two days of January. Figure 6.13 graphs returns in
January by size and risk class for datafrom 1935 to 1986.

Figure 6.13: Returnsin January by Sze and Risk Class - 1935-86
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A number of explanations have been advanced for the January effect, but few hold up to
serious scrutiny. Oneisthat thereis tax loss selling by investors at the end of the year on
stocks which have 'lost money' to capture the capital gain, driving prices down, presumably

below true value, in December, and a buying back of the same stocks!? in January, resulting

12 Since wash sales rules would prevent an investor from selling and buying back the same stock within 45

days, there has to be some substitution among the stocks. Thus investor 1 sells stock A and investor 2
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in the high returns. The fact that the January effect is accentuated for stocks which have
done worse over the prior year is offered as evidence for this explanation. There are severd
pieces of evidence that contradict it, though. First, there are countries, like Australia, which
have a different tax year, but continue to have a January effect. Second, the January effect is
no greater, on average, in years following bad years for the stock market, than in other years.

A second rationade is that the January effect is related to institutional trading
behavior around the turn of the years. It has been noted, for instance, that ratio of buysto
sdllsfor institutions drops significantly below average in the days before the turn of the year
and picks to above average in the months that follow. Thisisillustrated in Figure 6.14.

Figure 6.14: Ingtitutional Buying/Selling around Year-end
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sells stock B, but when it comes time to buy back the stock, investor 1 buys stock B and investor 2 buys

stock A.
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It is argued that the absence of institutional buying pushes down prices in the days before
the turn of the year and pushes up prices in the days after.

The universality of the January effect isillustrated in Figure 6.15, which examines
returns in January versus the other months of the year in several major financial markets,
and finds strong evidence of a January effect in every market.

Figure 6.15: Returnsin January vs Other Months - Major Financial Markets
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b. The Weekend Effect

The weekend effect is another return phenomenon that has persisted over
extraordinary long periods and over a number of international markets. It refers to the
differences in returns between Mondays and other days of the week. The significance of the

return difference is brought out in Figure 6.16, which graphs returns by days of the week
from 1962 to 1978.



Figure 6.16: Average Daily Returns by Day of the Week: 1962-78
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The returns on Mondays are significantly negative, whereas the returns on every day of the
week are not. There are anumber of other findings on the Monday effect that have fleshed |
out. First, the Monday effect isreally aweekend effect since the bulk of the negative returns
is manifested in the Friday close to Monday open returns. The returns from intraday returns
on Monday are not the culpritsin creating the negative returns. Second, the Monday effect
isworse for small stocks than for larger stocks. Third, the Monday effect is no worse
following three-day weekends than two-day weekends.

There are some who have argued that the weekend effect is the result of bad news
being revealed after the close of trading on Friday and during the weekend. They point to
figure 6.16, which reveals that more negative earnings reports are revealed after close of
trading on Friday. Even if this were a widespread phenomenon, the return behavior would
be inconsistent with arational market, since rational investors would build in the expectation
of the bad news over the weekend into the price before the weekend, leading to an
elimination of the weekend effect.

The weekend effect isfairly strong in most major international markets, as shown in

Figure 6.17.
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Figure 6.17: Weekend Effect in International Markets
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The presence of a strong weekend effect in Japan, which allowed Saturday trading for a
portion of the period studies here indicates that there might be a more direct reason for
negative returns on Mondays than bad information over the weekend.

As afinal note, the negative returns on Mondays cannot be just attributed to the
absence of trading over the weekend. The returns on days following trading holidays, in
general, are characterized by positive, not negative, returns. Figure 6.18 summarizes returns
on trading days following major holidays and confirms this pattern.

Figure 6.18



A Holiday Effect?
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Evidence on Insidersand Investment Professionals

There is a sense that insiders, analysts and portfolio managers must possess an
advantage over the average investors in the market and be able to convert this advantage into
excess returns. The evidence on the performance of these investorsis actually surprisingly

mixed.

a. Insider Trading

The SEC defines an insider to be a officer or director of the firm or a major
stockholder (holding more than 5% of the outstanding stock in the firm). Insiders are
barred from trading in advance of specific information on the company and are required to
file with the SEC when they buy or sell stock in the company. If it is assumed, as seems
reasonable, that insiders have better information about the company, and consequently better
estimates of value, than other investors, the decisions by insidersto buy and sell stock
should affect stock prices. Figure 6.19, derived from an early study of insider trading by
Jaffe, examines excess returns on two groups of stock, classified on the basis of insider
trades. The "buy group" includes stocks where buys exceeded sells by the biggest margin,
and the "sall group" includes stocks where sells exceed buys by the biggest margin.
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Figure 6.19: Cumulative Returns Following Insider Trading: Buy vs Sell
Group
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While it seems like the buy group does significantly better than the sell group in this study,
advances in information technology have made thisinformation on insider trading available
to more and more investors. A more recent study of insider trading examined excess returns
around both the date the insiders report to the SEC and the date that information becomes
available to investorsin the official summary. Figure 6.20 presents the contrast between the

two event studies.

Figure 6.20: Abnormal Returns around Reporting Day/ Official Summary Availability Day
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portfolio of 769 firms traded by insiders during 1975 to 1981.
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Given the opportunity to buy on the date the insider reports to the SEC, investors could have
marginal excess returns, but these returns diminish and become statistically insignificant, if
investors are forced to wait until the official summary date.

None of these studies examine the question of whether insiders themselves make
excess returns. The reporting process, as set up now by the SEC, is biased toward legal and
less profitable trades, and away from illegal and more profitable trades. Though direct
evidence cannot be offered for this proposition, insiders trading illegaly on private

information must make excess returns.

b. Analyst Recommendations
Anaysts clearly hold a privileged position in the market for information, operating at
the nexus of private and public information. Using both types of information, analysts issue

buy and sell recommendations to their clients, who trade on its basis.

Figure 6.21: Market Reaction to Recommendations: 1989- 1990
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While both buy and sell recommendations affect stock prices, sell recommendations affect
prices much more adversely than buy recommendation affect them positively. Interestingly,
Womack (1996) documents that the price effect of buy recommendations tends to be

immediate and there is no evidence of price drifts after the announcement, whereas prices
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continue to trend down after sell recommendations. Figure 6.21 graphs his findings. Stock
prices increase by about 3% on buy recommendations whereas they drop by about 4% on
sell recommendations at the time of the recommendations (3 days around reports). In the
six months following, prices decline an additional 5% for sell recommendations, while
leveling off for buy recommendations.

Though analysts provide a vauable service in collecting private information, or
maybe because they do, there is a negative relationship in the cross-section between returns
earned by stocks and the number of analysts following the stock. The same kind of

relationship exists between another proxy for interest, institutional ownership, and returns.

c. Money Managers

Professional money managers operate as the expertsin the field of investments.
They are supposed to be better informed, smarter, have lower transactions costs and be
better investors overall than smaller investors. The earliest study of mutual funds by Jensen
suggested that this supposition might not hold in practice. His findings, summarized in
Figure 6.22, as excess returns on mutual funds, were that the average portfolio manager

actually underperformed the market between 1955 and 1964.
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Figure 6.22: Mutual Fund Performance: 1955-64 - The Jensen Study

-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
Intercept (Actual Return - E(R))

These results have been replicated with mild variations in the conclusions. In the studies that
are most favorable for professional money managers, they break even against the market
after adjusting for transactions costs, and in those that are least favorable, they underpeform
the market even before adjusting for transactions costs.

The results, when categorized on a number of different basis, do not offer much
solace. For instance, Figure 6.23 shows excess returns from 1983 to 1990, and the

percentage of money managers beating the market, categorized by investment style.
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Figure 9.21: Performance of Equity
Funds: 1983-1990
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Money managersin every investment style underperform the market index.
Figure 6.24, from the same study, |ooks at the payoff to active portfolio management
by looking at the added value from trading actively during the course of the year and finds

that returns drop from 0.5% to 1.5% ayear as a consequence.



Figure 9.22: The Payoff to Active Money Management:
Equity Funds
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This table measures the difference between actual return on
equity funds and return on hypothetical portfolio frozen at
beginning of period.

Finally, the study, like others before it, found no evidence of continuity in performance. It
classified money managers into quartiles and examined the probabilities of movement from

one quartile to another each year from 1983 to 1990. The results are summarized in Table

6.7.
Table 6.7: Probabilities of Transition from One Quartile to Another
Ranking next period
Ranking this period 1 2 3 4
1 26% 24% 23% 27%
2 20% 26% 29% 25%
3 22% 28% 26% 24%
4 32% 22% 22% 24%

This table indicates that a money manager who was ranked in the first quartile in a period
had a 26% chance of being ranked in the first quartile in the next period and a 27% chance

of being ranked in the bottom quartile. There is some evidence of reversal in the portfolio
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managers in the lowest quartile, though some of that may be areflection of the higher risk
portfolios that they put together.

While the evidence is depressing for active portfolio management as awhole, there
are afew bright spots. Carhart (1992) looked at mutual funds and concluded that there was
some persistence at the extremes — a small group of exceptional managers who outperform
apassive strategy and another group who consistently underperform, largely because they

have high expenses.

Market I nefficienciesand Money Manager Performance

The evidence on markets is contradictory. On the one hand, there seem to be
numerous patterns in stock prices —stock prices reverse course in the long term and returns
are higher in January — and evidence of market anomalies — small market-cap firms with low
price to book and price to earnings ratios seem to handily beat the market. On the other,
there seemsto be little evidence of money managers being able to exploit these findings to
beat the market.

There are anumber of possible explanations. The most benign one is that the
inefficiencies show up mostly in hypothetical studies and that the transactions costs and
execution problems associated with converting these inefficiencies into portfolios
overwhelms the excess returns. A second possible explanation is that the studies generally
look at the long term — many are over 20 to 50 years. Over shorter periods, there is
substantially more uncertainty about whether small stocks will outperform large stocks and
whether buying losers will generate excess returns. There are no investment strategies that
are sure bets for short periods. Pradhuman (2000) illustrates this phenomenon by noting
that small cap stocks have underperformed large cap stocksin roughly one out of every four
yearsin the last 50 years. Bernstein (1998) notes that while value investing (buying low PE
and low Price to book value stocks) may earn excess returns over long periods, growth
investing has outperformed value investing over many five-year periods during the last three

decades. A third explanation is that portfolio managers do not consistently follow any one




strategy and that they jump from one strategy to another, increasing both their expenses and

reducing the likelihood that the strategy can generate excess returns in the long term.

Conclusion

The question of whether markets are efficient will always be a provocative one, given
the implications that efficient markets have for investment management and research. If an
efficient market is defined as one where the market price is an unbiased estimate of the true
value, it is quite clear that some markets will always be more efficient than others and that
markets will always be more efficient to some investors than to others. The capacity of a
market to correct inefficiencies quickly will depend, in part, on the ease of trading, the
transactions cost and the vigilance of profit-seeking investorsin that market.

While market efficiency can be tested in anumber of different ways, the two most
widely used tests to test efficiency are 'event studies which examine market reactions to
information events and 'portfolio studies which evaluate the returns of portfolios created on
the basis of observable characteristics. It does make sense to be vigilant, because bias can
enter these studies, intentionally or otherwise, in a number of different ways and can lead to
unwarranted conclusions, and, worse still, wasteful investment strategies.

There is substantial evidence of irregularities in market behavior, related to
systematic factors such as size, price-earnings ratios and price book value ratios, as well as
to time - the January and the weekend effects. While these irregularities may be
inefficiencies, there is also the sobering evidence that professional money managers, who
arein aposition to exploit these inefficiencies, have avery difficult time consistently beating
financial markets. Read together, the persistence of the irregularities and the inability of
money managers to beat the market is testimony to the gap between empirical tests on paper
and real world money management in some cases, and the failure of the models of risk and

return in others.
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1. Which of the following is an implication of market efficiency? (There may be more than one right
answer)
(a) Resources are allocated among firms efficiently (i.e. put to best use)
(b) No investor will do better than the market in any time period
(c) No investor will do better than the market consistently
(d) No investor will do better than the market consistently after adjusting for risk
(e) No investor will do better than the market consistently after adjusting for risk and
transactions costs
(f) No group of investors will do better than the market consistently after adjusting for risk and
transactions costs.

2. Suppose you are following a retailing stock which has a strong seasonal pattern to sales. Would you
expect to see a seasonal pattern in the stock price as well?

3. Tests of market efficiency are often referred to asjoint tests of two hypotheses - the hypothesis that
the market is efficient and an expected returns model. Explain. Is it ever possible to test market
efficiency alone? (i.e. without jointly testing an asset pricing model)

4. You arein aviolent argument with a chartist. He claims that you are violating the fundamental laws of
economics by trying to find intrinsic value. "Price is determined by demand and supply... hot by some
intrinsic value'. Is finding an intrinsic value inconsistent with demand and supply?

5. You are testing the effect of merger announcements on stock prices. (Thisis an event study.). Your
procedure goes through the following steps.
Step 1: Y ou choose the twenty biggest mergers of the year
Step 2: You isolate the date the merger became effective as the key day around which you will
examine the data
Step 3: You look at the returns for the five days after the effective merger date

By looking at these returns (.13%) you conclude that you could not have made money on merger
announcements. Are there any flaws that you can detect in this test? How would you correct for them?
Can you devise a stronger test?

6. In an efficient market, the market price is defined to be an 'unbiased estimate' of the true
value. Thisimplies that
(a) the market price is always equal to true value.
(b) the market price has nothing to do with true value
(c) markets make mistakes about true value, and investors can exploit these mistakes
to make money



(d) market prices contain errors, but the errors are random and therefore cannot be
exploited by investors.
(e) no one can beat the market.

7. Evaluate whether the following actions are likely to increase stock market efficiency,
decrease it or leave it unchanged, and explain why.
a. The government imposes a transaction tax of 1% on all stock transactions.
Increase Efficiency__ Decrease Efficiency Leave unchanged
b. The securities exchange regulators impose arestriction on al short sales to prevent
rampant speculation.
Increase Efficiency  Decrease Efficiency Leave unchanged
¢. An options market, trading call and put options, is opened up, with options traded on
many of the stocks listed on the exchange.
Increase Efficiency__ Decrease Efficiency Leave unchanged
d. The stock market removes all restrictions on foreign investors acquiring and holding
stock in companies.
Increase Efficiency  Decrease Efficiency Leave unchanged

8. The following is a graph of cumulative abnormal returns around the announcement of
asset divestitures by major corporations.

Cumulative Abnormal
Returns

A

>
Time (t)

How best would you explain the

(a) market behavior before the announcement?
(b) market reaction to the announcement ?

(c) market reaction after the announcement?
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9. What is the phenomenon of the size effect in stock performance? How does it relate to the 'turn-of-

the-year' effect? Can you suggest any good reasons why small stocks, after adjusting for beta, still do
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better than large stocks? What strategy would you follow to exploit this anomaly? What factors do
you have to keep in mind?

10. A study examining market reactions to earnings surprises found that prices tend to drift after
earnings surprises. What does this tell you market's capacity to learn from events and new
information? What cross-sectional differences would you expect to find in this learning behavior?
(i.e. Would you expect to see a greater price drift in some types of firms than in others? Why?) How
would you try to exploit this anomaly? What possible costs would you have to keep in mind?

11. One explanation of the turn-of-the-year or January effect has to do with sales and purchases
related to the tax year.

(a) Present the tax effect hypothesis

(b) Studies have shown that the January effect occurs internationally, even in countries where the tax
year does not start in January. Speculate on a good reason for this.

12. The following are the expected price appreciation and dividend yield components of returns on
two portfolios - a'high dividend yield' portfolio and a'low dividend yield' portfolio.

Portfolio Expected Price Appreciation Expected Dividend Yield
High Yield 9% 5%
Low Yield 12% 1%

Y ou are a taxable investor who faces a tax rate of 40% on dividends. What would your tax rate on
capital gains need to be for you to be indifferent between these two portfolios?

13. Answer true or false to the following questions —

a. Low price-earnings stocks, on average, earn returns in excess of expectations, while high price-
earnings stocks earn less than expected. Thisis primarily because lower P/E ratio stocks have lower
risk. TRUE FALSE

b. The small firm effect, which refers the positive excess returns earned, on average, by small firms, is
primarily caused by afew small firms that make very high positive returns.

TRUE FALSE
c. Investors generally cannot make money on analyst recommendations, because stock prices are not
affected by these recommendations. TRUE FALSE

14. You are examining the performance of two mutual funds. AD VALUE Fund has been in
existence since January 1, 1988 and invests primarily in low Price Earnings Ratio stocks, with high
dividend yields. AD GROWTH Fund has also been in existence since January 1, 1988 but it invests
primarily in high growth stocks, with high PE ratios and low or no dividends. The performance of
these funds over the last five years is summarized bel ow:
Average from 1988-1992
Price Appreciation Dividend Yield Beta
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NY SE Composite 13% 3% 1.0
AD VALUE 11% 5% 0.8
AD GROWTH 15% 1% 1.2

The average riskfree rate during the period was 6%. The current riskfree rate is 3%.

a. How well or badly did these funds perform after adjusting for risk?

b. Assume that the front-end load on each of these fundsis 5% (i.e. if you put $1000 in each
of these funds today, you would only be investing $950 after the initial commission). Assume
also that the excess returns you have calculated in part (a) will continue into the future and
that you choose to invest in the fund that outperformed the market. How many years would
you have to hold this fund to break even?



CHAPTER 7

RISKLESS RATES AND RISK PREMIUMS

All models of risk and return in finance are built around a rate that investors can
make on riskless investments and the risk premium or premiums that investors should
charge for investing in the average risk investment. In the capital asset pricing model,
where there is only one source of market risk captured in the market portfolio, this risk
premium becomes the premium that investors would demand when investing in that
portfolio. In multi-factor models, there are multiple risk premiums, each one measuring
the premium demanded by investors for exposure to a specific risk factor. In this chapter,
we examine how best to measure a riskless rate and to estimate a risk premium or
premiums for use in these models.

As noted in chapter 4, risk is measured in terms of default risk for bonds and this
default risk is captured in a default spread that firms have to pay over and above the
riskless rate. We close this chapter by considering how best to estimate these default

spreads and factors that may cause these spreads to change over time.

TheRisk Free Rate

Most risk and return models in finance start off with an asset that is defined as
risk free and use the expected return on that asset as the risk free rate. The expected
returns on risky investments are then measured relative to the risk free rate, with the risk
creating an expected risk premium that is added on to the risk free rate. But what makes
an asset risk free? And what do we do when we cannot find such an asset? These are the

questions that we will deal with in this section.

Requirementsfor an Asset to be Riskfree

In chapter 4, we considered some of the requirements for an asset to be riskfree.
In particular, we argued that an asset is riskfree if we know the expected returns on it
with certainty —i.e. the actual return is always equal to the expected return. Under what
conditions will the actual returns on an investment be equal to the expected returns? In
our view, there are two basic conditions that have to be met. The first is that there can be

no default risk. Essentially, this rules out any security issued by a private firm, since even



the largest and safest firms have some measure of default risk. The only securities that
have a chance of being risk free are government securities, not because governments are
better run than corporations, but because they control the printing of currency. At least in
nominal terms, they should be able to fulfill their promises. Even though this assumption
is straightforward , it does not always hold up, especially when governments refuse to
honor claims made by previous regimes and when they borrow in currencies other than
their own.

There is a second condition that riskless securities need to fulfill that is often
forgotten. For an investment to have an actua return equal to its expected return, there

can be no reinvestment risk. To illustrate this point, assume that you are trying to

estimate the expected return over afive-year period and that you want arisk free rate. A
six-month treasury bill rate, while default free, will not be risk free, because there is the
reinvestment risk of not knowing what the treasury bill rate will be in six months. Even a
5-year treasury bond is not risk free, since the coupons on the bond will be reinvested at
rates that cannot be predicted today. The risk free rate for a five-year time horizon has to
be the expected return on a default-free (government) five-year zero coupon bond. This
clearly has painful implications for anyone doing corporate finance or valuation, where
expected returns often have to be estimated for periods ranging from one to ten years. A
purist's view of risk free rates would then require different risk free rates for each period
and different expected returns.

As a practical compromise, however, it is worth noting that the present value
effect of using year-specific risk free rates tends to be small for most well-behaved! term
structures. In these cases, we could use a duration matching strategy, where the duration
of the default-free security used as the risk free asset is matched up to the duration? of the
cash flows in the anaysis. If, however, there are very large differences, in either
direction, between short term and long term rates, it does pay to stick with year-specific

risk free rates in computing expected returns.

1By well behaved term structures, | would include a normal upwardly sloping yield curve, where long term
rates are at most 2-3% higher than short term rates.

2 |n investment analysis, where we look at projects, these durations are usually between 3 and 10 years. In
valuation, the durations tend to be much longer, since firms are assumed to have infinite lives. The duration
in these cases is often well in excess of ten years and increases with the expected growth potential of the
firm.



The Practical Implications when a Default-free Entity exists

In most developed markets, where the government can be viewed as a default free
entity, at least when it comes to borrowing in the local currency, the implications are
simple. When doing investment analysis on longer term projects or vauation, the risk
free rate should be the long term government bond rate. If the analysisis shorter term, the
short term government security rate can be used as the risk free rate. The choice of arisk
free rate also has implications for how risk premiums are estimated. If, as is often the
case, historical risk premiums are used, where the excess return earned by stocks over
and above a government security rate over a past period is used as the risk premium, the
government security chosen has to be same one as that used for the risk free rate. Thus,
the historical risk premium used in the US should be the excess return earned by stocks

over treasury bonds, and not treasury bills, for purposes of long term analysis.

Cash Flows and Risk free Rates: The Consistency Principle

The risk free rate used to come up with expected returns should be measured
consistently with how the cash flows are measured. Thus, if cash flows are estimated in
nomina US dollar terms, the risk free rate will be the US treasury bond rate. This also
implies that it is not where a project or firm is domiciled that determines the choice of a
risk free rate, but the currency in which the cash flows on the project or firm are
estimated. Thus, Nestle can be valued using cash flows estimated in Swiss Francs,
discounted back at an expected return estimated using a Swiss long term government
bond rate or it can be valued in British pounds, with both the cash flows and the risk free
rate being the British pound rates. Given that the same project or firm can be valued in
different currencies, will the final results aways be consistent? If we assume purchasing
power parity then differences in interest rates reflect differences in expected inflation
rates. Both the cash flows and the discount rate are affected by expected inflation; thus, a
low discount rate arising from a low risk free rate will be exactly offset by a decline in
expected nomina growth rates for cash flows and the value will remain unchanged.

If the difference in interest rates across two currencies does not adequately reflect
the difference in expected inflation in these currencies, the values obtained using the

different currencies can be different. In particular, projects and assets will be valued more



highly when the currency used is the one with low interest rates relative to inflation. The
risk, however, is that the interest rates will have to rise at some point to correct for this

divergence, at which point the values will also converge.

Real versus Nominal Risk free Rates

Under conditions of high and unstable inflation, valuation is often done in red
terms. Effectively, this means that cash flows are estimated using real growth rates and
without allowing for the growth that comes from price inflation. To be consistent, the
discount rates used in these cases have to be real discount rates. To get a real expected
rate of return, we need to start with a real risk free rate. While government bills and
bonds offer returns that are risk free in nominal terms, they are not risk free in real terms,
since expected inflation can be volatile. The standard approach of subtracting an
expected inflation rate from the nominal interest rate to arrive at a rea risk free rate
provides at best an estimate of the real risk free rate.

Until recently, there were few traded default-free securities that could be used to
estimate real risk free rates; but the introduction of inflation-indexed treasuries has filled
this void. An inflation-indexed treasury security does not offer a guaranteed nominal
return to buyers, but instead provides a guaranteed real return. Thus, an inflation-indexed
treasury that offers a 3% real return, will yield approximately 7% in nominal terms if
inflation is 4% and only 5% in nominal termsif inflation isonly 2%.

The only problem is that real valuations are seldom called for or done in the
United States, which has stable and low expected inflation. The markets where we would
most need to do real vauations, unfortunately, are markets without inflation-indexed
default-free securities. The real risk free rates in these markets can be estimated by using
one of two arguments.

The first argument is that as long as capital can flow freely to those economies with
the highest real returns, there can be no differences in real risk free rates across
markets. Using this argument, the real risk free rate for the United States, estimated
from the inflation-indexed treasury, can be used as the rea risk free rate in any

market.



The second argument applies if there are frictions and constraints in capital flowing
across markets. In that case, the expected real return on an economy, in the long term,
should be equal to the expected real growth rate, again in the long term, of that
economy, for equilibrium. Thus, the real risk free rate for a mature economy like
Germany should be much lower than the real risk free rate for an economy with

greater growth potential, such as Hungary.

Risk free Rateswhen thereis no Default-free Entity
Our discussion, hitherto, has been predicated on the assumption that governments

do not default, at least on local borrowing. There are many emerging market economies
where this assumption might not be viewed as reasonable. Governments in these markets
are perceived as capable of defaulting even on local borrowing. When this is coupled
with the fact that many governments do not borrow long term locally, there are scenarios
where obtaining a local risk free rate, especially for the long term, becomes difficult.
Under these cases, there are compromises that give us reasonable estimates of the risk
freerate.

Look at the largest and safest firms in that market and use the rate that they pay on

their long term borrowings in the local currency as a base. Given that these firms, in

spite of their size and stability, still have default risk, you would use a rate that is

marginally lower3 than the corporate borrowing rate.

If there are long term dollar-denominated forward contracts on the currency, you can

use interest rate parity and the treasury bond rate (or riskless rate in any other base

currency) to arrive at an estimate of the local borrowing rate.

Lt

+ o)

Forward Ratef, = (Spot Rate. Interest Ratey. T
' "8 1+ Interest Rateg

where,

Forward Rate.. ; = Forward rate for foreign currency units/$
Spot Rate.. = Spot rate for foreign currency units/$
Interest Rate-. = Interest rate in foreign currency

3 | would use 0.50% less than the corporate borrowing rate of these firms as my risk free rate. This is
roughly an AA default spread in the US.



Interest Rate; = Interest rate in US dollars

For instance, if the current spot rate is 38.10 Thai Baht per US dollar, the ten-year
forward rate is 61.36 Baht per dollar and the current ten-year US treasury bond rate is
5%, the ten-year Thai risk free rate (in nominal Baht) can be estimated as follows.

2+ Interest Rate,,  o.r 6
e 1+0.05 2}

Solving for the Thai interest rate yields a ten-year risk free rate of 10.12%. The

61.36 =(38.1)

biggest limitation of this approach, however, is that forward rates are difficult to
obtain for periods beyond ayear4 for many of the emerging markets, where we would
be most interested in using them.
You could adjust the local currency government borrowing rate by the estimated
default spread on the bond to arrive at a riskless local currency rate. The default
spread on the government bond can be estimated using the local currency ratings® that
are available for many countries. For instance, assume that the Indian government
bond rate is 12% and that the rating assigned to the Indian government is A. If the
default spread for A rated bonds is 2%, the riskless Indian rupee rate would be 10%.
Riskless Rupeerate = Indian Government Bond rate — Default Spread
=12% - 2% = 10%

Equity Risk Premiums

The notion that risk matters and that riskier investments should have a higher
expected return than safer investments to be considered good investments is intuitive.
Thus, the expected return on any investment can be written as the sum of the riskfree rate
and an extra return to compensate for the risk. The disagreement, in both theoretical and
practical terms, remains on how to measure this risk and how to convert the risk measure

into an expected return that compensates for risk. This section looks at the estimation of

4 In cases where only a one-year forward rate exists, an approximation for the long term rate can be
obtained by first backing out the one-year local currency borrowing rate, taking the spread over the one-
year treasury bill rate and then adding this spread on to the long term treasury bond rate. For instance, with
a one-year forward rate of 39.95 on the Thai bond, we obtain a one-year Thai baht riskless rate of 9.04%
(given a one-year T.Bill rate of 4%). Adding the spread of 5.04% to the ten-year treasury bond rate of 5%
provides aten-year Thai Baht rate of 10.04%.



an appropriate risk premium to use in risk and return models, in general, and in the

capital asset pricing model, in particular.

Competing Views on Risk Premiums

In chapter 4, we considered several competing models of risk ranging from the
capital asset pricing model to multi-factor models. Notwithstanding their different
conclusions, they all share some common views about risk. First, they all define risk in
terms of variance in actual returns around an expected return; thus, an investment is
riskless when actual returns are always equal to the expected return. Second, they all
argue that risk has to be measured from the perspective of the margina investor in an
asset and that this marginal investor is well diversified. Therefore, the argument goes, it
is only the risk that an investment adds on to a diversified portfolio that should be
measured and compensated. In fact, it is this view of risk that leads models of risk to
break the risk in any investment into two components. There is a firm-specific component
that measures risk that relates only to that investment or to afew investmentslike it and a
market component that contains risk that affects alarge subset or al investments. It isthe
latter risk that is not diversifiable and should be rewarded.

While al risk and return models agree on these fairly crucial distinctions, they
part ways when it comes to how measure this market risk. Table 7.1 summarizes four
models and the way each model attempts to measure risk.

Table 7.1: Comparing Risk and Return Models

Assumptions Measure of Market Risk

The CAPM There are no transactions costs or | Beta measured against this
private information. Therefore, the | market portfolio.
diversified portfolio includes all
traded investments, held in
proportion to their market value.

Arbitrage pricing | Investments with the same exposure | Betas measured against

model (APM) to market risk have to trade at the | multiple (unspecified)
same price (no arbitrage). market risk factors.

Multi-Factor Same no arbitrage assumption Betas measured against

Model multiple specified macro

5 Ratings agencies generally assign different ratings for local currency borrowings and dollar borrowing,
with higher ratings for the former and lower ratings for the latter.




economic factors.

Proxy Model Over very long periods, higher | Proxiesfor market risk, for
returns on investments must be | example, include market
compensation for higher market risk. | capitalization and Price/BV
ratios.

In the first three models, the expected return on any investment can be written as:
j=k
Expected Return = Riskfree Rate +é_ B;(Risk Premium;)

j=1

where,

b, = Beta of investment relative to factor |

Risk Premium; = Risk Premium for factor j
Note that in the specia case of a single-factor model, such as the CAPM, each
investment’ s expected return will be determined by its betarelative to the single factor.

Assuming that the riskfree rate is known, these models all require two inputs. The
first is the beta or betas of the investment being analyzed and the second is the
appropriate risk premium(s) for the factor or factors in the model. While we examine the
issue of beta estimation in the next chapter, we will concentrate on the measurement of

the risk premium in this section.

What we would liketo measure

We would like to measure how much market risk (or non-diversifiable risk) there
isin any investment through its beta or betas. Asfar as the risk premium is concerned, we
would like to know what investors, on average, require as a premium over the riskfree
rate for an investment with average risk, for each factor.

Without any loss of generality, let us consider the estimation of the beta and the
risk premium in the capital asset pricing model. Here, the beta should measure the risk
added on by the investment being analyzed to a portfolio, diversified not only within
asset classes but across asset classes. The risk premium should measure what investors,
on average, demand as extra return for investing in this portfolio relative to the riskfree
asset.




What we do in practice...

In practice, however, we compromise on both counts. We estimate the beta of an
asset relative to the local stock market index, rather than a portfolio that is diversified
across asset classes. This beta estimate is often noisy and a historical measure of risk. We
estimate the risk premium by looking at the historical premium earned by stocks over
default-free securities over long time periods. These approaches might yield reasonable
estimates in markets like the United States, with alarge and diverisified stock market and
a long history of returns on both stocks and government securities. We will argue,
however, that they yield meaningless estimates for both the beta and the risk premium in
other countries, where the equity markets represent a small proportion of the overall

economy and the historical returns are available only for short periods.

TheHistorical Premium Approach: An Examination

The historical premium approach, which remains the standard approach when it
comes to estimating risk premiums, is simple. The actual returns earned on stocks over a
long time period is estimated and compared to the actual returns earned on a default-free
asset (usually government security). The difference, on an annual basis, between the two

returns is computed and represents the historical risk premium

While users of risk and return models may have developed a consensus that
historical premium is, in fact, the best estimate of the risk premium looking forward,
there are surprisingly large differences in the actual premiums we observe being used in
practice. For instance, the risk premium estimated in the US markets by different
investment banks, consultants and corporations range from 4% at the lower end to 12% at
the upper end. Given that we amost all use the same database of historical returns,
provided by Ibbotson Associates®, summarizing data from 1926, these differences may
seem surprising. There are, however, three reasons for the divergence in risk premiums.

Time Period Used: While there are many who use all the data going back to 1926,

there are almost as many using data over shorter time periods, such asfifty, twenty or
even ten years to come up with historical risk premiums. The rationale presented by

those who use shorter periods is that the risk aversion of the average investor is likely



to change over time and that using a shorter and more recent time period provides a
more updated estimate. This has to be offset against a cost associated with using
shorter time periods, which is the greater noise in the risk premium estimate. In fact,
given the annual standard deviation in stock prices’ between 1928 and 2000 of 20%,
the standard error8 associated with the risk premium estimate can be estimated as
follows for different estimation periodsin Table 7.2.

Table 7.2: Sandard Errorsin Risk Premium Estimates

Estimation Period Standard Error of Risk Premium Estimate
Syears % = 8.94%

10years % = 6.32%

25 years % = 4,00%

S0 years % = 2.83%

Note that to get reasonable standard errors, we need very long time periods of
historical returns. Conversely, the standard errors from ten-year and twenty-year
estimates are likely to be amost as large or larger than the actual risk premium
estimated. This cost of using shorter time periods seems, in our view, to overwhelm
any advantages associated with getting a more updated premium.

Choice of Riskfree Security: The Ibbotson database reports returns on both treasury

bills and treasury 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 last seven decades, the risk premium is larger when estimated relative to

shorter term government securities (such as treasury bills). The riskfree rate chosen in

6 See "Stocks, Bonds, Bills and Inflation”, an annual edition that reports on the annual returns on stocks,
treasury bonds and bills, as well asinflation rates from 1926 to the present. (http://www.ibbotson.com)
7 For the historical data on stock returns, bond returns and bill returns, check under "updated data" in

www.stern.nyu.edu/~adamodar.

8 These estimates of the standard error are probably understated because they are based upon the
assumption that annual returns are uncorrelated over time. There is substantial empirical evidence that
returns are correlated over time, which would make this standard error estimate much larger.

10



computing the premium has to be consistent with the riskfree rate used to compute

expected returns. Thus, if the treasury bill rate is used as the riskfree rate, the

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

premium used should be the premium earned by stocks over treasury bonds.

Arithmetic and Geometric Averages. The final sticking point when it comes to
estimating historical premiums relates to how the average returns on stocks, treasury
bonds and bhills are computed. The arithmetic average return measures the simple
mean of the series of annual returns, whereas the geometric average looks at the
compounded return®. Conventional wisdom argues for the use of the arithmetic
average. In fact, if annual returns are uncorrelated over time and our objectives were
to estimate the risk premium for the next year, the arithmetic average is the best
unbiased estimate of the premium. In reality, however, there are strong arguments
that can be made for the use of geometric averages. First, empirical studies seem to
indicate that returns on stocks are negatively correlatedl® over time. Consequently,
the arithmetic average return is likely to over state the premium. Second, while asset
pricing models may be single period models, the use of these models to get expected
returns over long periods (such as five or ten years) suggests that the single period
may be much longer than a year. In this context, the argument for geometric average
premiums becomes even stronger.

In summary, the risk premium estimates vary across users because of differencesin time

periods used, the choice of treasury bills or bonds as the riskfree rate and the use of

9 The compounded return is computed by taking the value of the investment at the start of the period
(Valuey) and the value at the end (Valuey) and then computing the following:

LU N
2/ aue, S
%Val ue, g
10 1n other words, good years are more likely to be followed by poor years and vice versa. The evidence on
negative seria correlation in stock returns over time is extensive and can be found in Fama and French

(1988). While they find that the one-year correlations are low, the five-year serial correlations are strongly
negative for all size classes.

Geometric Average =
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arithmetic as opposed to geometric averages. The effect of these choices is summarized
in table 7.3 below, which uses returns from 1928 to 2000.
Table 7.3: Historical Risk Premia for the United States

Socks— Treasury Bills Stocks — Treasury Bonds
Geometric Arithmetic Geometric
Arithmetic
1928 — 2000 8.41% 7.17% 6.53% 5.51%
1962 — 2000 6.41% 5.25% 5.30% 4.52%
1990 — 2000 11.42% 7.64% 12.67% 7.09%

Note that the premiums can range from 4.52% to 12.67%, depending upon the choices
made. In fact, these differences are exacerbated by the fact that many risk premiums that

arein use today were estimated using historical data three, four or even ten years ago.

L8
There is a dataset on the web that summarizes historical returns on stocks,
T.Bonds and T.Billsin the United States going back to 1926.

The Historical Risk Premium Approach: Some Caveats

Given how widely the historical risk premium approach is used, it is surprising
how flawed it is and how little attention these flaws have attracted. Consider first the
underlying assumption that investors' risk premiums have not changed over time and that
the average risk investment (in the market portfolio) has remained stable over the period
examined. We would be hard pressed to find anyone who would be willing to sustain this
argument with fervor.

The obvious fix for this problem, which is to use a shorter and more recent time
period, runs directly into a second problem, which is the large noise associated with risk
premium estimates. While these standard errors may be tolerable for very long time
periods, they clearly are unacceptably high when shorter periods are used.

Finally, even if there is a sufficiently long time period of history available and
investors' risk aversion has not changed in a systematic way over that period, thereis a

another problem. Markets that exhibit this characteristic, and let us assume that the US




market is one such example, represent "survivor markets’. In other words, assume that
one had invested in the ten largest equity markets in the world in 1928, of which the
United States was one. In the period extending from 1928 to 2000, investments in one of
the other equity markets would have earned as large a premium as the US equity market
and some of them (like Austria) would have resulted in investors earning little or even
negative returns over the period. Thus, the survivor bias will result in historical premiums
that are larger than expected premiums for markets like the United States, even assuming

that investors are rational and factoring risk into prices.

Historical Risk Premiums. Other Markets

If it is difficult to estimate a reliable historical premium for the US market, it
becomes doubly so when looking at markets with short and volatile histories. This is
clearly true for emerging markets, but it is also true for the European equity markets.
While the economies of Germany, Italy and France may be mature, their equity markets
do not share the same characteristic. They tend to be dominated by a few large
companies; many businesses remain private; and trading, until recently, tended to be thin
except on afew stocks.

There are some practitioners who still use historical premiums for these markets.
To capture some of the danger in this practice, | have summarized historical risk
premiumst! for major non-US markets below for 1970-1996 in Table 7.4.

Table 7.4: Historical Risk Premiumsin non-US markets

Equity Bonds Risk Premium
Country Beginning Ending Annual Return|Annual Return
Austraia 100 898.36 8.47% 6.99% 1.48%
Canada 100 1020.7 8.98% 8.30% 0.68%
France 100 1894.26| 11.51% 9.17% 2.34%
Germany 100 1800.74| 11.30% 12.10% -0.80%
Hong Kong 100 14993.06| 20.39% 12.66% 7.73%
Italy 100 423.64 5.49% 7.84% -2.35%
Japan 100 5169.43] 15.73% 12.69% 3.04%
Mexico 100 2073.65 11.88% 10.71% 1.17%
Netherlands 100 4870.32] 15.48% 10.83% 4.65%
Singapore 100 4875.91] 15.48% 6.45% 9.03%

11 This data is aso from Ibbotson Associcates and can be obtained from their web site

http://www.ibbotson.com.
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Spain 100 844.8 8.22% 7.91% 0.31%
Switzerland 100 3046.09] 13.49% 10.11% 3.38%
UK 100 2361.53] 12.42% 7.81% 4.61%

Note that a couple of the countries have negative historical risk premiums and a few
others have risk premiums under 1%. Before we attempt to come up with rationale for
why this might be so, it is worth noting that the standard errors on each and every one of
these estimates is larger than 5%, largely because the estimation period includes only 26
years.

If the standard errors on these estimates make them close to useless, consider how
much more noise there is in estimates of historical risk premiums for the equity markets
of emerging economies, which often have a reliable history of ten years or less and very
large standard deviations in annual stock returns. Historical risk premiums for emerging
markets may provide for interesting anecdotes, but they clearly should not be used in risk

and return models.

A Modified Historical Risk Premium

While historical risk premiums for markets outside the United States cannot be
used in risk models, we still need to estimate a risk premium for use in these markets. To
approach this estimation question, let us start with the basic proposition that the risk
premium in any equity market can be written as:

Equity Risk Premium = Base Premium for Mature Equity Market + Country Premium
The country premium could reflect the extra risk in a specific market. This boils down
our estimation to answering two questions:

What should the base premium for a mature equity market be?

Should there be a country premium, and if so, how do we estimate the premium?
To answer the first question, we will make the argument that the US equity market is a
mature market and that there is sufficient historical data in the United States to make a
reasonable estimate of the risk premium. In fact, reverting back to our discussion of
historical premiumsin the US market, we will use the geometric average premium earned
by stocks over treasury bonds of 5.51% between 1928 and 2000. We chose the long time
period to reduce standard error, the treasury bond to be consistent with our choice of a
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riskfree rate and geometric averages to reflect our desire for a risk premium that we can
use for longer term expected returns.

On the issue of country premiums, there are some who argue that country risk is
diversifiable and that there should be no country risk premium. We will begin by looking
at the basis for their argument and then consider the alternative view that there should be
a country risk premium. We will present two approaches for estimating country risk
premiums, one based upon country bond default spreads and one based upon equity
market volatility.

Should there be a country risk premium?

Is there more risk in investing in a Malaysian or Brazilian stock than there isin
investing in the United States? The answer, to most, seems to be obviously affirmative.
That, however, does not answer the question of whether there should be an additional risk
premium charged when investing in those markets.

Note that the only risk that is relevant for the purpose of estimating a cost of
equity is market risk or risk that cannot be diversified away. The key question then
becomes whether the risk in an emerging market is diversifiable or non-diversifiable risk.
If, in fact, the additional risk of investing in Malaysia or Brazil can be diversified away,
then there should be no additional risk premium charged. If it cannot, then it makes sense
to think about estimating a country risk premium.

But diversified away by whom? Equity in a Brazilian or Malaysian firm can be
held by hundreds or thousands of investors, some of whom may hold only domestic
stocks in their portfolio, whereas others may have more global exposure. For purposes of
analyzing country risk, we look at the marginal investor — the investor most likely to be
trading on the equity. If that marginal investor is globally diversified, there is at least the
potential for global diversification. If the marginal investor does not have a global
portfolio, the likelihood of diversifying away country risk declines substantially. Stulz
(1999) made a similar point using different terminology. He differentiated between
segmented markets, where risk premiums can be different in each market because
investors cannot or will not invest outside their domestic markets, and open markets,

where investors can invest across markets. In a segmented market, the marginal investor
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will be diversified only across investments in that market; whereas in an open market, the
marginal investor has the opportunity (even if he or she does not take it) to invest across
markets.

Even if the marginal investor is globally diversified, thereis a second test that has
to be met for country risk to not matter. All or much of country risk should be country
specific. In other words, there should be low correlation across markets. Only then will
the risk be diversifiable in a globally diversified portfolio. If, on the other hand, the
returns across countries have significant positive correlation, country risk has a market
risk component and is not diversifiable and can command a premium. Whether returns
across countries are positively correlated is an empirical question. Studies from the 1970s
and 1980s suggested that the correlation was low and this was an impetus for global
diversification. Partly because of the success of that sales pitch and partly because
economies around the world have become increasingly intertwined over the last decade,
more recent studies indicate that the correlation across markets has risen. This is borne
out by the speed at which troubles in one market, say Russia, can spread to a market with
little or no obvious relationship, say Brazil.

So where do we stand? We believe that while the barriers to trading across
markets have dropped, investors still have a home bias in their portfolios and that markets
remain partially segmented. While globally diversified investors are playing an
increasing role in the pricing of equities around the world, the resulting increase in
correlation across markets has resulted in a portion of country risk being non-
diversifiable or market risk. In the next section, we will consider how best to measure this

country risk and build it into expected returns.

Measuring Country Risk Premiums

If country risk matters and leads to higher premiums for riskier countries, the
obvious follow-up question becomes how we measure this additional premium. In this
section, we will look at two approaches. The first builds on default spreads on country
bonds issued by each country whereas the second uses equity market volatility as its

basis.
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1. Default Risk Spreads

While there are several measures of country risk, one of the smplest and most
easily accessible is the rating assigned to a country’s debt by a ratings agency (S&P,
Moody’s and IBCA all rate countries). These ratings measure default risk (rather than
equity risk), but they are affected by many of the factors that drive equity risk — the
stability of a country’s currency, its budget and trade balances and its political stability,
for instance!2. The other advantage of ratings is that they come with default spreads over
the US treasury bond. For instance, table 7.5 summarizes the ratings and default spreads
for Latin American countries on June 2000.

Table 7.5: Ratings and Default Spreads:. Latin America

Country Rating® | Typical Spread Market Spread®

Argentina Bl 450 433
Bolivia B1 450 469
Brazil B2 550 483
Colombia Ba2 300 291
Ecuador Caa2 750 727
Guatemala Ba2 300 331
Honduras B2 550 537
Mexico Baa3 145 152
Paraguay B2 550 581
Peru Ba3 400 426
Uruguay Baa3 145 174
Venezuela B2 550 571

& Ratings are foreign currency ratings from Moody's.

b Typical spreads are estimated by looking at the default spreads on bondsissued by all countries with this
rating and are over and above arisklessrate (U.S. treasury or German Euro rate).

¢ Market spread measures the spread difference between dollar-denominated bonds issued by this country
and the U.S. treasury bond rate.

12 The process by which country ratings are obtained is explained on the S&P web site at
http://www.ratings.standardpoor.com/criteria/index.htm.
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The market spreads measure the difference between dollar-denominated bonds issued by
the country and the U.S. treasury bond rate. While this is a market rate and reflects
current expectations, country bond spreads are extremely volatile and can shift
significantly from day to day. To counter this volatility, we have estimate typical spreads
by averaging the default spreads of all countries in the world with the specified rating
over and above the appropriate riskless. These spreads tend to be less volatile and more
reliable for long term analysis.

Analysts who use default spreads as measures of country risk typically add them
on to both the cost of equity and debt of every company traded in that country. For
instance, the cost of equity for a Brazilian company, estimated in U.S. dollars, will be
4.83% higher than the cost of equity of an otherwise similar U.S. company. If we assume
that the risk premium for the United States and other mature equity markets is 5.51%, the
cost of equity for an average Brazilian company can be estimated as follows (with a U.S.
Treasury bond rate of 5% and a beta of 1.2).

Cost of equity = Riskfree rate + Beta* (U.S. Risk premium) + Default Spread

=5% + 1.2 (5.51%) + 4.83% = 16..34%
In some cases, analysts add the default spread to the U.S. risk premium and multiply it by
the beta. Thisincreases the cost of equity for high beta companies and lowers them for
low betafirms.

While ratings provide a convenient measure of country risk, there are costs
associated with using them as the only measure. First, ratings agencies often lag markets
when it comes to responding to changes in the underlying default risk. Second, the fact
that the ratings agency focus on default risk may obscure other risks that could still affect
equity markets. What are the alternatives? There are numerical country risk scores that
have been developed by some services as much more comprehensive measures of risk.
The Economist, for instance, has a score that runs from 0 to 100, where 0 is no risk, and
100 is most risky, that it uses to rank emerging markets. Alternatively, country risk can
be estimated from the bottom-up by looking at economic fundamentals in each country.
This, of course, requires significantly more information than the other approaches.

Finally, default spreads measure the risk associated with bonds issued by countries and
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not the equity risk in these countries. Since equities in any market are likely to be more

risky than bonds, you could argue that default spreads understate equity risk premiums.

The Danger of Double Counting Risk
When assessing country risk, there is a substantial risk that the same risk may be counted
more than once in a vauation. For instance, there are analysts who use the dollar-
denominated bonds issued by a country — the Brazilian C-Bond, for instance — as the
riskfree rate when estimating cost of equity for Brazilian companies. The interest rate on
this bond already incorporates the default spreads discussed in the section above. If the
risk premium is also adjusted upwards to reflect country risk, there has been a double
counting of the risk. This effect is made worse when betas are adjusted upwards and cash

flows are adjusted downwards (a process called “haircutting”) because of country risk.

2. Relative Sandard Deviations

There are some analysts who believe that the equity risk premiums of markets
should reflect the differences in equity risk, as measured by the volatilities of these
markets. A conventional measure of equity risk is the standard deviation in stock prices;
higher standard deviations are generally associated with more risk. If you scale the
standard deviation of one market against another, you obtain a measure of relative risk.

_ . Standard Deviation g, .y,
Relative Standard Deviation ¢,y x = Senderd Deviation
us

This relative standard deviation when multiplied by the premium used for U.S. stocks
should yield a measure of the total risk premium for any market.

Equity risk premiumc,,,.., x = Risk Premum,¢* Relative Standard Deviation

Country X
Assume, for the moment, that you are using a mature market premium for the United
States of 5.51% and that the annual standard deviation of U.S. stocks is 20%. If the
annual standard deviation of Indonesian stocks is 35%, the estimate of a total risk
premium for Indonesiawould be as follows.

0
=5.51%*%) =9.64%

Equity Risk Premium y
0

Indonesia

The country risk premium can be isolated as follows:

Country Risk Premium =9.64%-5.51%4.13%

Indonesia

19



While this approach has intuitive appeal, there are problems with using standard
deviations computed in markets with widely different market structures and liquidity.
There are very risky emerging markets that have low standard deviations for their equity
markets because the markets are illiquid. This approach will understate the equity risk
premiums in those markets. The second problem is related to currencies since the
standard deviations are usually measured in local currency terms; the standard deviation
in the U.S. market is a dollar standard deviation, whereas the standard deviation in the
Indonesian market is a rupiah standard deviation. This is a relatively simple problem to
fix, though, since the standard deviations can be measured in the same currency — you

could estimate the standard deviation in dollar returns for the |ndonesian market.

3. Default Spreads + Relative Standard Deviations

The country default spreads that come with country ratings provide an important
first step, but still only measure the premium for default risk. Intuitively, we would
expect the country equity risk premium to be larger than the country default risk spread.
To address the issue of how much higher, we look at the volatility of the equity market in
a country relative to the volatility of the bond market used to estimate the spread. This
yields the following estimate for the country equity risk premium.

Country Risk Premium =Country Default Spread geﬂ“—”y—g

€0 country Bond
To illustrate, consider the case of Brazil. In March 2000, Brazil was rated B2 by
Moody's, resulting in a default spread of 4.83%. The annualized standard deviation in the
Brazilian equity index over the previous year was 30.64%, while the annualized standard
deviation in the Brazilian dollar denominated C-bond was 15.28%. The resulting country
equity risk premium for Brazil is as follows:

. . . .64%
Brazils Country Risk Premium= 4.83%?%)0: 9.69%
€15.28% 9

Note that this country risk premium will increase if the country rating drops or if the
relative volatility of the equity market increases.
Why should equity risk premiums have any relationship to country bond spreads?

A simple explanation is that an investor who can make 11% on a dollar-denominated
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Brazilian government bond would not settle for an expected return of 10.5% (in dollar
terms) on Brazilian equity. Playing devil’s advocate, however, a critic could argue that
the interest rate on a country bond, from which default spreads are extracted, is not really
an expected return since it is based upon the promised cash flows (coupon and principal)
on the bond rather than the expected cash flows. In fact, if we wanted to estimate a risk
premium for bonds, we would need to estimate the expected return based upon expected
cash flows, allowing for the default risk. This would result in a much lower default
spread and equity risk premium.

Both this approach and the previous one use the standard deviation in equity of a
market to make a judgment about country risk premium, but they measure it relative to
different bases. This approach uses the country bond as a base, whereas the previous one
uses the standard deviation in the U.S. market. This approach assumes that investors are
more likely to choose between Brazilian bonds and Brazilian equity, whereas the

previous one approach assumes that the choice is across equity markets.

Choosing between the approaches

The three approaches to estimating country risk premiums will generally give you
different estimates, with the bond default spread and relative equity standard deviation
approaches yielding lower country risk premiums than the melded approach that uses
both the country bond default spread and the equity and bond standard deviations. We
believe that the larger country risk premiums that emerge from the last approach are the
most realistic for the immediate future, but that country risk premiums will decline over
time. Just as companies mature and become less risky over time, countries can mature
and become less risky aswell.

One way to adjust country risk premiums over time is to begin with the premium
that emerges from the melded approach and to adjust this premium down towards either
the country bond default spread or the country premium estimated from equity standard
deviations. Another way of presenting this argument is to note that the differences

between standard deviations in equity and bond prices narrow over longer periods and the
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resulting relative volatility will generally be smaller13. Thus, the equity risk premium will
converge to the country bond spread as we look at longer term expected returns. As an
illustration, the country risk premium for Brazil would be 9.69% for the next year but
decline over time to either the 4.83% (country default spread) or 4.13% (relative standard

deviation).

Estimating Asset Exposure to Country Risk Premiums

Once country risk premiums have been estimated, the final question that we have
to address relates to the exposure of individual companies within that country to country
risk. There are three alternative views of country risk.

Assume that all companiesin acountry are equally exposed to country risk. Thus, for

Brazil, where we have estimated a country risk premium of 9.69%, each company in
the market will have an additional country risk premium of 9.69% added to its
expected returns. For instance, the cost of equity for Aracruz Celulose, a paper and
pulp manufacturer listed in Brazil, with a beta of 0.72, in US dollar terms would be
(assuming a US treasury bond rate of 5% and a mature market (US) risk premium of
5.59%):
Expected Cost of Equity = 5.00% + 0.72 (5.51%) + 9.69% = 18.66%

Note that the riskfree rate that we use is the US treasury bond rate, and that the 5.51%
IS the equity risk premium for a mature equity market (estimated from historical data
in the US market). To convert this dollar cost of equity into a cost of equity in the
local currency, al that we need to do is to scale the estimate by relative inflation. To
illustrate, if the BR inflation rate is 10% and the U.S. inflation rate is 3%, the cost of
equity for Aracruz in BR terms can be written as:

a.100
Expected Cost of Equity,, =1.1866 +1 =0.2672 or 26.72%
pec ost of Equity g, % : or 0

This will ensure consistency across estimates and valuations in different currencies.
The biggest limitation of this approach isthat it assumesthat all firmsin a country, no

matter what their business or size, are equally exposed to country risk.

13 Jeremy Siegel reports on the standard deviation in equity markets in his book “Stocks for the very long
run” and notes that they tend to decrease with time horizon.
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Assume that a company's exposure to country risk is proportional to its exposure to

al other market risk, which is measured by the beta. For Aracruz, this would lead to a

cost of equity estimate of:

Expected Cost of Equity =5.00% + 0.72 (5.51% + 9.69%) = 15.94%
This approach does differentiate between firms, but it assumes that betas which
measure exposure to market risk also measure exposure to country risk as well. Thus,
low beta companies are less exposed to country risk than high beta companies.

The most general, and our preferred approach, is to allow for each company to have

an exposure to country risk that is different from its exposure to all other market risk.

We will measure this exposure with | and estimate the cost of equity for any firm as
follows:

Expected Return = R; + Beta (Mature Equity Risk Premium) + | (County Risk Premium)
How can we best estimate | ? | consider this question in far more detail in the next
chapter on beta estimation but | would argue that commodity companies which get
most of their revenues in US dollars4 by selling into a global market should be less
exposed than manufacturing companies that service the loca market. Using this
rationale, Aracruz, which derives 80% or more of its revenues in the global paper
market in US dollars, should be less exposed!® than the typical Brazilian firm to
country risk. Using a | of 0.25, for instance, we get a cost of equity in US dollar
terms for Aracruz of:

Expected Return = 5% + 0.72 (5.51%) + 0.25 (9.69%) =11.39%

Note that the third approach essentialy converts our expected return model to a two

factor model, with the second factor being country risk as measured by the parameter |

and the country risk premium. This approach also seems to offer the most promise in
analyzing companies with exposures in multiple countries like Coca Cola and Nestle.

While these firms are ostensibly developed market companies, they have substantial

exposure to risk in emerging markets and their costs of equity should reflect this

14 While | have categorized the revenues into dollar, the analysis can be generalized to look at revenuesin
other stable currencies and revenuesin “risky currencies’.

0,
15 Aracruz = % from local market ..., _ 8;8

% from local market

=0.25

average Brazilian firm



exposure. We could estimate the country risk premiums for each country in which they
operate and a | relative to each country and use these to estimate a cost of equity for

either company.

There is adata set on the website that contains the updated ratings for countries

and the risk premiums associated with each.

An Alternative Approach: Implied Equity Premiums
There is an alternative to estimating risk premiums that does not require historical
data or corrections for country risk, but does assume that the market overal is correctly

priced. Consider, for instance, a very simple valuation model for stocks.

Expected Dividends Next Period
(Required Return on Equity - Expected Growth Rate in Dividends)

Vaue=

Thisis essentialy the present value of dividends growing at a constant rate. Three of the
four variables in this model can be obtained externally — the current level of the market
(i.e., value), the expected dividends next period and the expected growth rate in earnings
and dividendsin the long term. The only “unknown” is then the required return on equity;
when we solve for it, we get an implied expected return on stocks. Subtracting out the
riskfree rate will yield an implied equity risk premium.

To illustrate, assume that the current level of the S&P 500 Index is 900, the
expected dividend yield on the index for the next period is 2% and the expected growth
rate in earnings and dividends in the long term is 7%. Solving for the required return on
equity yields the following:

900(0.02)
r-0.07

900 =

Solving for r,
r- 0.07=0.02
r=0.09=9%

If the current riskfree rate is 6%, thiswill yield a premium of 3%.
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This approach can be generalized to allow for high growth for a period and
extended to cover cash flow based, rather than dividend based, models. To illustrate this,
consider the S& P 500 Index, as of December 31, 1999. The index was at 1469, and the
dividend yield on the index was roughly 1.68%. In addition, the consensus estimate!é of
growth in earnings for companies in the index was approximately 10% for the next 5
years. Since thisis not a growth rate that can be sustained forever, we employ atwo-stage
valuation model, where we alow growth to continue at 10% for 5 years and then lower
the growth rate to the treasury bond rate of 6.50% after the 5 year period.l” The following
table summarizes the expected cash flows for the next 5 years of high growth and the first

year of stable growth thereafter.

Year Cash Flow on Index

27.15

29.86

32.85

36.13

g Bl W N P

39.75

6 42.33

%Cash flow in the first year = 1.68% of 1469 (1.10)
If we assume that these are reasonabl e estimates of the cash flows and that theindex is

correctly priced, then

27.15 2986 3285 3613
@+r) @+ry (@+ry Q@+r) @+ry
Note that the term with 42.33 in the last term of the equation is the terminal value of the
index, based upon the stable growth rate of 6.5%, discounted back to the present. Solving

Level of theindex = 1469 =

for r in this equation yields us the required return on equity of 8.56%. The treasury bond
rate on December 31, 1999, was approximately 6.5%, yielding an implied equity
premium of 2.06%.

The advantage of this approach is that it is market-driven and current and it does

not require any historical data. Thus, it can be used to estimate implied equity premiums

16 We used the average of the analyst estimates for individua firms (bottom-up). Alternatively, we could
have used the top-down estimate for the S& P 500 earnings.
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in any market. It is, however, bounded by whether the model used for the valuation is the
right one and the availability and reliability of the inputs to that model. For instance, the
equity risk premium for the Argentine market on September 30, 1998 was estimated from
the following inputs. The index (Merval) was at 687.50 and the current dividend yield on
the index was 5.60%. Earnings in companies in the index are expected to grow 11% (in
US dollar terms) over the next 5 years and 6% thereafter. These inputs yield a required
return on equity of 10.59%, which when compared to the treasury bond rate of 5.14% on
that day results in an implied equity premium of 5.45%. For simplicity, we have used
nominal dollar expected growth rates!8 and treasury bond rates, but this analysis could
have been done entirely in the local currency.

The implied equity premiums change over time much more than historical risk
premiums. In fact, the contrast between these premiums and the historical premiums is
best illustrated by graphing out the implied premiums in the S& P 500 going back to 1960
in Figure 7.1.

17 The treasury bond rate is the sum of expected inflation and the expected real rate. If we assume that real
growth is equal to the real rate, the long term stable growth rate should be equal to the treasury bond rate.

18 The input that is most difficult to estimate for emerging marketsis along term expected growth rate. For
Argentine stocks, | used the average consensus estimate of growth in earnings for the largest Argentine
companies which have listed ADRs . This estimate may be biased, as a consequence.
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Implied Premium for US Equity Market
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In terms of mechanics, we used smoothed historical growth rates in earnings and
dividends as our projected growth rates and a two-stage dividend discount model.
Looking at these numbers, we would draw the following conclusions.
The implied equity premium has seldom been as high as the historical risk premium.
Even in 1978, when the implied equity premium peaked, the estimate of 6.50% is
well below what many practitioners use as the risk premium in their risk and return
models. In fact, the average implied equity risk premium has been between about 4%
over the last 40 years. We would argue that this is because of the survivor bias that
pushes up historical risk premiums.
The implied equity premium did increase during the seventies, as inflation increased.
This does have interesting implications for risk premium estimation. Instead of
assuming that the risk premium is a constant and unaffected by the level of inflation
and interest rates, which is what we do with historical risk premiums, it may be more

realistic to increase the risk premium as expected inflation and interest rates increase.
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In fact, an interesting avenue of research would be to estimate the fundamentals that
determine risk premiums.
Finally, the risk premium has been on a downward trend since the early eighties and
the risk premium at the end of 1999 was a historical low. Part of the decline can be
attributed to a decline in inflation uncertainty and lower interest rates and part of it,
arguably, may reflect other changes in investor risk aversion and characteristics over
the period. There is, however, the very real possibility that the risk premium is low
because investors had over priced equity. In fact, the market correction in 2000
pushed the implied equity risk premium up to 2.87% by the end of 2000.
As afina point, there is a strong tendency towards mean reversion in financial markets.
Given this tendency, it is possible that we can end up with a far better estimate of the
implied equity premium by looking at not just the current premium, but also at historical
data. There are two ways in which we can do this.
We can use the average implied equity premium over longer periods, say ten to
fifteen years. Note that we do not need as many years of data here as we did with the
traditional estimate because the standard errors tend to be smaller.
A more rigorous approach would require relating implied equity risk premiums to
fundamental macroeconomic data over the period. For instance, given that implied
equity premiums tend to be higher during periods with higher inflation rates (and
interest rates), we ran aregression of implied equity premiums against treasury bond
rates and a term structure variable between 1960 and 2000:
Implied Equity Premium = 1.87% + 0.2903 (T.Bond Rate) - 0.1162 (T.Bond — T.Bill)
(5.99) (2.20)
The regression has significant explanatory power with an R-squared of 49% and the t
statistics (in brackets under the coefficients) indicating the statistical significance of the
independent variables used. Substituting the current treasury bond rate and bond-bill
spread into this equation should yield an updated estimatel® of the implied equity

premium.

19 On June 30, 2001, for instance, | substituted in the treasury bond rate of 5% and a spread of 1.0%
between the T.Bond and T.Bill rate into the regression equation to get:
0.0182 +0.2903 (0.05) - 0.1162(0.01) = 0.032 or 3.20%
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L=
hisxi mpl.xls: This data set on the web shows the inputs used to calculate the

premium in each year for the U.S. market.

= implprem.x|s: This spreadsheet allows you to estimate the implied equity premium

in a market.

Default Spreads on Bonds

The interest rates on bonds are determined by the default risk that investors
perceive in the issuer of the bonds. This default risk is often measured with a bond rating
and the interest rate that corresponds to the rating is estimated by adding a default spread
to the riskless rate. In chapter 4, we examined the process used by rating agencies to rate
firms. In this chapter, we consider how to estimate default spreads for a given ratings

class and why these spreads may vary over time.

Estimating Default Spreads

The simplest way to estimate default spreads for each ratings class is to find a
sampling of bonds within that ratings class and obtain the current market interest rate on
these bonds. Why do we need a sampling rather than just one bond? A bond can be mis-
rated or the market can make mistakes with a single bond. Using a sample reduces or
eliminates this problem. In obtaining this sample, you should try to focus on the most
liquid bonds with as few special features attached to them as possible. Corporate bonds
are often illiquid and the interest rates on such bonds may not reflect current market rates.
The presence of special features on bonds such as convertibility or callability can affect
the pricing of these bonds and consequently the interest rates estimated on them.

Once a sample of bonds within each ratings class has been identified, you need to
estimate the interest rate on these bonds. There are two measures that are widely used.
The first is the yield on the bond, which is the coupon rate divided by the market price.
The second is the yield to maturity on the bond, which is the interest rate that makes the
present value of the coupons and face value of the bond equal to the market price. In
generd, it is the yield to maturity that better measures the market interest rate on the
bond.
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Having obtained the interest rates on the bonds in the sample, you have two
decisions to make. The first relates to weighting. Y ou could compute a simple average of
the interest rates of the bonds in the sample or a weighted average, with the weights
based upon the trading volume — more liquid bonds will be weighted more than less
liquid bonds. The second relates to the index treasury rate since the average interest rate
for aratings class is compared to this rate to arrive at a default spread. In genera, the
maturity of the treasury should match the average maturity of the corporate bonds chosen
to estimate the average interest rate. Thus, the average interest rate for 5-year BBB rated
corporate bonds should be compared to the average interest rate for 5-year treasuries to
derive the spread for the BBB rated bonds.

While publications like Barron’s have historically provided interest rates on at
least higher rated bonds (BBB or higher), an increasing number of online services
provide the same information today for all rated bonds. The following table is extracted
from one such online service in early 2000 for 10-year bonds.

Table 7.6: Default Spreads by Ratings Class — January 2001 (T.Bond rate=5%)

Rating | Sporead | Interest Rate on Debt

AAA | 0.75% 5.75%
AA 1.00% 6.00%
A+ 1.50% 6.50%
A 1.80% 6.80%
A- 2.00% 7.00%
BBB | 2.25% 7.25%
BB 3.50% 8.50%
B+ 4.75% 9.75%

B 6.50% 11.50%

B- 8.00% 13.00%

CCC | 10.00% 15.00%

CC | 11.50% 16.50%

C 12.70% 17.70%

D 14.00% 19.00%

Source: bondsonline.com
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Deter minants of Default Spreads

Table 7.6 provides default spreads at a point in time, but default spreads not only
vary across time but they can vary for bonds with the same rating but different maturities.
In this section, we consider how default spreads vary across time and for bonds with

varying maturities.

Default Spreads and Bond Maturity

From observation, the default spread for corporate bonds of a given ratings class
seems to increase with the maturity of the bond. In Figure 7.2, we present the default
spreads estimated for an AAA, BBB and CCC rated bond for maturities ranging from 1 to

Figure 7.2: Default Spreads by Maturity

1400

1200 —

[
o
o
o

800 —

600 —

400 —

enl ol A ]l

1yr 2yr 3yr 5yr 7yr 10 yr

Spread over Treasury Bond Rate

Maturity

‘D Aaa/AAA B Baa2/BBB O Caa/CCC ‘

10 yearsin January 2001.

For every rating, the default spread seems to widen for the longer maturities and it widens
more for the lower rated bonds. Why might this be? It is entirely possible that default risk

ismultiplied as we look at longer maturities. A bond investor buying a 10-year bond in a
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CCC rated company may feel more exposed to default risk than a bondholder buying a
higher rated bond.

Default Spreads over Time

The default spreads presented in Table 7.6, after ayear of declining markets and a
slowing economy, were significantly higher than the default spreads a year prior. This
phenomenon is not new. Historically, default spreads for every ratings class have
increased during recessions and decreased during economic booms. In Figure 7.3, we
graph the spread between 10-year Moody’s Baa rated bonds and the 10-year treasury
bond rate each year from 1960 to 2000.

Figure 7.3: Default Soread - Baa versus Treasury Bond Rates from 1960 to 2000
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The default spreads did increase during periods of low economic growth; note the

increase during 1973-74 and 1979-81, in particular. In fact, a regression of default

spreads each year against real economic growth that year bears out this conclusion.
Default Spreadsgg 1y = 0.47 — 0.04 GNP Growthg,,

After years of high real growth, default spreads tend to shrink.
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The practical implication of this phenomenon is that default spreads for bonds
have to be re-estimated at regular intervals, especialy if the economy shifts from low to

high growth or vice versa.

[
-rati ngs.xls. Thereis adataset on the web that summarizes default spreads by
bond rating class for the most recent period.

Conclusion
The risk free rate is the starting point for all expected return models. For an asset

to berisk free, it has to be free of both default and reinvestment risk. Using these criteria,
the appropriate risk free rate to use to obtain expected returns should be a default-free
(government) zero coupon rate that is matched up to when the cash flow or flows that are
being discounted occur. In practice, however, it is usualy appropriate to match up the
duration of the risk free asset to the duration of the cash flows being anayzed. In
corporate finance and valuation, this will lead us towards long term government bond
rates as risk free rates. It is also important that the risk free rate be consistent with the
cash flows being discounted. In particular, the currency in which the risk free rate is
denominated and whether it isarea or nominal risk free rate should be determined by the
currency in which the cash flows are estimated and whether the estimation is done in real
or nominal terms.

The risk premium is a fundamental and critical component in portfolio
management, corporate finance and valuation. Given its importance, it is surprising that
more attention has not been paid in practical terms to estimation issues. In this paper, we
considered the conventional approach to estimating risk premiums, which is to use
historical returns on equity and government securities, and evaluated some of its
weaknesses. We also examined how to extend this approach to emerging markets, where
historical data tends to be both limited and volatile. The alternative to historical
premiums is to estimate the equity premium implied by equity prices. This approach does
require that we start with a valuation model for equities and estimate the expected growth
and cash flows, collectively, on equity investments. It has the advantage of not requiring

historical data and reflecting current market perceptions.
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Problems and Questions

. Assume that you are valuing an Indonesian firm in US dollars. What would you use
astherisklessrate?

. Explain why a 6-month treasury bill rate is not an appropriate riskless rate in
discounting afive-year cash flow.

. You have been asked to estimate a riskless rate in Indonesian Rupiah. The Indonesian
government has rupiah denominated bonds outstanding with an interest rate of 17%.
S& P has arating of BB on these bonds, and the typical spread for a BB rated country
iIs5% over arisklessrate. Estimate the rupiah riskless rate.

. You are valuing an Indian company in rupees. The current exchange rate is Rs 45 per
dollar and you have been able to obtain a ten-year forward rate of Rs 70 per dollar. If
the U.S. treasury bond rate is 5%, estimate the riskless rate in Indian rupees.

. You are attempting to do a valuation of a Chilean company in real terms. While you
have been unable to get areal riskless rate in Latin America, you know that inflation-
index treasury bonds in the United States are yielding 3%. Could you use this as a
real riskless rate? Why or why not? What are the alternatives?

. Assume you have estimated the historical risk premium, based upon 50 years of data,
to be 6%. If the annua standard deviation in stock prices is 30%, estimate the
standard error in the risk premium estimate.

. When you use a historical risk premium as your expected future risk premiums, what
are the assumptions that you are making about investors and markets? Under what
conditions would a historical risk premium give you too high a number (to use as an
expected premium)?

. You are trying to estimate a country equity risk premium for Poland. You find that
S& P has assigned an A rating to Poland and that Poland has issued Euro-denominated
bonds that yield 7.6% in the market currently. (Germany, an AAA rated country, has
Euro-denominated bonds outstanding that yield 5.1%).
a. Estimate the country risk premium, using the default spread on the country
bond as the proxy.
b. If you were told that the standard deviation in the Polish equity market was
25% and that the standard deviation in the Polish Euro bond was 15%,
estimate the country risk premium.

. The standard deviation in the Mexican Equity Index is 48% and the standard
deviation in the S&P 500 is 20%. You use an equity risk premium of 5.5% for the
United States.
a. Estimate the country equity risk premium for Mexico using the equity
standard deviations.



b. Now assume that you are told that Mexico is rated BBB by Standard and
Poor’s and that it has dollar denominated bonds outstanding that trade at a
spread of about 3% above the treasury bond rate. If the standard deviation in
these bonds is 24%, estimate the country risk premium for Mexico.

10. The S& P 500 is at 1400. The expected dividends and cash flows, next year, on the
stocks in the index is expected to be 5% of the index. If the expected growth rate in
dividends and cash flows over the long term is expected to be 6% and the riskless rate
i 5.5%, estimate the implied equity risk premium.

11. The Bovespa (Brazilian equity index) is at 15000. The dividends on the index last
year were 5% of the index value, and analysts expect them to grow 15% ayear in real
terms for the next 5 years. After the fifth year, the growth is expected to drop to 5% in
real terms in perpetuity. If the real riskless rate is 6%, estimate the implied equity risk
premium in this market.

12. As stock prices go up, implied equity risk premiums will go down. Is this statement
alwaystrue?
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CHAPTER 8

ESTIMATING RISK PARAMETERS AND COSTS OF FINANCING

In the last chapter, we laid the groundwork for estimating the costs of equity and
capital for firms by looking at how best to estimate a riskless rate that operates as a base
for all costs, an equity risk premium for estimating the cost of equity and default spreads
for estimating the cost of debt. We did not, however, consider how to estimate the risk
parameters for individual firms. In this chapter, we will examine the process of estimating
risk parameters for individual firms, both for estimating cost of equity and the cost of
debt.

For the cost of equity, we will look at the standard process of estimating the beta
for a firm and consider alternative approaches. For the cost of debt, we will examine bond
ratings as measures of default risk and the determinants of these ratings.

We will close the chapter by bringing together the risk parameter estimates for
individual firms and the economy-wide estimates of the riskfree rate and risk premia to
estimate a cost of capital for the firm. To do this, we will argue that the sources of capital

have to be weighted by their relative market values.

The Cost of Equity and Capital

Firms raise money from both equity investors and lenders to fund investments.
Both groups of investors make their investments expecting to make a return. In chapter 4,
we argued that the expected return for equity investors would include a premium for the
equity risk in the investment. We label this expected return the cost of equity. Similarly,
the expected return that lenders hope to make on their investments includes a premium
for default risk and we call that expected return the cost of debt. If we consider all of the
financing that the firm takes on, the composite cost of financing will be a weighted average
of the costs of equity and debt and this weighted cost is the cost of capital.

We will begin by estimating the equity risk in a firm and using the equity risk to

estimate the cost of equity and we follow up by measuring the default risk to estimate a



cost of debt. We will conclude the chapter by determining the weights we should attach to

each of these costs to arrive at a cost of capital.

Cost of Equity

The cost of equity is the rate of return investors require on an equity investment
in a firm. The risk and return models described in chapter 4 need a riskless rate and a risk
premium (in the CAPM) or premiums (in the APM and multi-factor models), which we
estimated in the last chapter. They also need measures of a firm’s exposure to market risk
in the form of betas. These inputs are used to arrive at an expected return on an equity
investment using the CAPM.

Expected Return = Riskless rate + Beta (Risk Premium)

This expected return to equity investors includes compensation for the market risk in the
investment and is the cost of equity. In this section, we will concentrate on the estimation
of the beta of a firm. While much of our discussion is directed at the CAPM, it can be

extended to apply to the arbitrage pricing and multi factor models, as well.

Betas

In the CAPM, the beta of an investment is the risk that the investment adds to a
market portfolio. In the APM and Multi-factor model, the betas of the investment
relative to each factor have to be measured. There are three approaches available for
estimating these parameters. The first is to use historical data on market prices for
individual investments. The second is to estimate the betas from the fundamental
characteristics of the investment. The third is to use accounting data. We describe all three

approaches in this section.

A. Historical Market Betas

The conventional approach for estimating the beta of an investment is a regression
of the historical returns on the investment against the historical returns on a market index.
For firms that have been publicly traded for a length of time, it is relatively
straightforward to estimate returns that an investor would have made on investing in
stock in intervals (such as a week or a month) over that period. In theory, these stock

returns on the assets should be related to returns on a market portfolio, i.e. a portfolio



that includes all traded assets, to estimate the betas of the assets. In practice, we tend to
use a stock index, such as the S&P 500, as a proxy for the market portfolio, and we

estimate betas for stocks against the index.

Regression Estimates of Betas

The standard procedure for estimating betas is to regressl stock returns (Rj)
against market returns (Rm) -

R, =a+bR,

where
a = Intercept from the regression
Cov(R,.R,)

b = Slope of the regression = —————=
o

m
The slope of the regression corresponds to the beta of the stock and measures the
riskiness of the stock.

The intercept of the regression provides a simple measure of performance of the
investment during the period of the regression, when returns are measured against the
expected returns from the capital asset pricing model. To see why, consider the following

rearrangement of the capital asset pricing model:
R, =R¢ + ﬁ(Rm - Rf)= R, (1' ﬁ)"' BR,,
Compare this formulation of the return on an investment to the return equation from the

regression:
R, =a+bR,

Thus, a comparison of the intercept (a) to Rf (1-b) should provide a measure of the

stock's performance, at least relative to the capital asset pricing model.2 In summary,
then:
If a>Rf(1-b) ... Stock did better than expected during regression period.

1 The appendix to this chapter provides a brief overview of ordinary least squares regressions.

2 The regression is calculated using returns in excess of the riskless rate for both the stock and the market.
In this case, the intercept of the regression should be zero if the actual returns equal the expected returns
from the CAPM, greater than zero if the stock does better than expected and less than zero if it does worse
than expected.



a=Rf(1-b) ... Stock did as well as expected during regression period.

a<Rf(1-b) ... Stock did worse than expected during regression period.

The difference between a and Rf (1-b) is called Jensen’s alpha3 and provides a measure

of whether the investment in question earned a return greater than or less than its required
return, given both market performance and risk. For instance, a firm that earned 15%
during a period, when firms with similar betas earned 12%, will have earned an excess

return of 3%; its intercept will also exceed Rf (1-b) by 3%.

The third statistic that emerges from the regression is the R squared (R2) of the
regression. While the statistical explanation of the R squared is that it provides a measure
of the goodness of fit of the regression, the economic rationale is that it provides an

estimate of the proportion of the risk of a firm that can be attributed to market risk; the

balance (1 - R2) can then be attributed to firm-specific risk.

The final statistic worth noting is the standard error of the beta estimate. The
slope of the regression, like any statistical estimate, may be different from the true value;
and the standard error reveals just how much error there could be in the estimate. The
standard error can also be used to arrive at confidence intervals for the “true” beta value

from the slope estimate.

[llustration 8.1: Estimating a Regression Beta for Boeing

Boeing is a dominant firm in both the aerospace and defense businesses and has
been traded on the NYSE for decades. In assessing risk parameters for Boeing, we
compute the returns on the stock and the market index as follows.
(1) The returns to a stockholder in Boeing are computed month by month from January
1996 to December 2000. These returns include both dividends and price appreciation are

defined as follows.

3 The terminology is confusing, since the intercept of the regression is sometimes also called the alpha and
is sometimes compared to zero as a measure of risk-adjusted performance. The intercept can be compared to
zero only if the regression is run with excess returns for both the stock and the index; the riskless rate has
to be subtracted from the raw return in each month for both.



PriC€30ng ~Pri Cegoang -, T Dividends, where Stock
Prlceaoei,m_1

Stock Return =

Boeing,j

Returnggeingj = Returns to a stockholder in Boeing in month j
Pricegeing,j = Price of Boeing stock at the end of month j
Pricegocing,j-1 = Price of Boeing stock at the end of month j-1 (the previous month)
Dividends; = Dividends on Boeing stock in month j

Dividends are added to the returns of the month in which stockholders are entitled to the

dividend 4

(2) The returns on the S&P 500 market index are computed for each month of the period,
using the level of the index at the end of each month and the monthly dividend on the
stocks in the index.

Index; -Index , + Dividends,
Index; ,

Market Return | =

where Market Return; = returns of the index in month j

Index; = the level of the index at the end of month j

Index;.; = the level of the index at the end of month j-1 (the previous month)

Dividend; = the dividends paid on the index in month j
While the S&P 500 and the NYSE Composite are the most widely used indices for U.S.
stocks, they are, at best, imperfect proxies for the market portfolio in the CAPM, which
is supposed to include all assets.

Figure 8.1 graphs the monthly returns on Boeing against the monthly returns on
the S&P 500 index from January 1996 to December 2000.

4 The stock has to be bought by the day called the ex-dividend day for investors to be entitled to dividends.
The returnsin amonth include dividends if the ex-dividend day isin that month.



Figure 8.1: Boeing versus S& P 500: 1/96-12/200

15.00%.
Regressiol
1000% T o line
. *e
* o8 oo
¢ o somd ¢ e .
* o * * *

4 *

L)
Nt e e

t t ! T o Iy t t t
-25.00% -20.00% 86%0 -10.00% -5. OOgo O.C&’/o 5.00% . 10.00% 15.00% o 20.00% 25.00%
L 4

Betaisslopagf thisline @ e o

L 4
* -5.00% + )

Returns on S& P 500

-10.00% +

* v -15.00% +

Each point represents amonth
of data.

-20.00%.

Returns on Boeing
The regression statistics for Boeing are as follows:
(a) Slope of the regression = 0.56. This is Boeing's beta, based on monthly returns from
1996 to 2000. Using a different time period for the regression or different return intervals
(weekly or daily) for the same period can result in a different beta.
(b) Intercept of the regression = 0.54%. This is a measure of Boeing's performance, when
it is compared with R,(1-b). The monthly riskless rate (since the returns used in the
regression are monthly returns) between 1996 and 2000 averaged 0.4%, resulting in the
following estimate for the performance:

Rf (1-b) = 0.4% (1-0.56) = 0.18%

Intercept - Rf (1-b) = 0.54% - 0.18% = 0.36%
This analysis suggests that Boeing performed 0.36% better than expected, when
expectations are based on the CAPM and on a monthly basis between January 1996 and
December 2000. This results in an annualized excess return of approximately 4.41%.

Annualized Excess Return = (1 + Monthly Excess Return)*? — 1

= (1+0.0036)? - 1 = 4.41%



Note, however, that this does not imply that Boeing would be a good investment in the
future. The performance measure also does not provide a breakdown of how much of this
excess return can be attributed to the performance of the entire sector (aerospace and
defense) and how much is specific to the firm. To make that breakdown, we would need
to compute the excess over the same period for other firms in the aerospace and defense
industry and compare them with Boeing’s excess return. The difference would be then
attributable to firm-specific actions. In this case, for instance, the average annualized
excess return on other aerospace/defense firms between 1996 and 2000 was —0.85%,
suggesting that the firm-specific component of performance for Boeing is actually 5.26%.
(Firm-specific Jensen’s alpha = 4.41% - (-0.85%))

(c) R squared of the regression = 9.43%. This statistic suggests that 9.43% of the risk
(variance) in Boeing comes from market sources and that the balance of 90.57% of the risk
comes from firm-specific components. The latter risk should be diversifiable and therefore
will not be rewarded with a higher expected return. Boeing’s R squared is higher than the
median R squared of companies listed on the New York Stock Exchange, which was
approximately 19% in 2000.

(d) Standard Error of Beta Estimate = 0.23. This statistic implies that the true beta for
Boeing could range from 0.33 to 0.79 (subtracting and adding one standard error to beta
estimate of 0.56) with 67% confidence and from 0.10 to 1.02 (subtracting and adding two
standard error to beta estimate of 0.56) with 95% confidence. While these ranges may
seem large, they are not unusual for most U.S. companies. This suggests that we should

consider estimates of betas from regressions with caution.

Using a Service Beta

Most of us who use betas obtain them from an estimation service; Merrill Lynch,
Barra, Value Line, Standard and Poor’s, Morningstar and Bloomberg are some of the well
known services. All these services begin with the regression beta described above and
adjust them to reflect what they feel are better estimates of future risk. Although many of

these services do not reveal their estimation procedures, Bloomberg is an exception.



Figure 8.2 is the beta calculation page from Bloomberg for Boeing, using the same period
as our regression (January 1996 to December 2000):

Figure 8.2: Bloomberg Beta Estimate for Boeing
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While the time period used is identical to the one used in our earlier regression, there are
subtle differences between this regression and the earlier 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 of a
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
estimated as follows.

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

5 Thisis done purely for computational convenience.



These weights (0.67 and 0.33) do not vary across stocks and this process pushes all
estimated betas toward one. Most services employ similar procedures to adjust betas
towards one. In doing so, they are drawing on empirical evidence that suggests that the
betas for most companies, over time, tend to move towards the average beta, which is
one. This may be explained by the fact that firms get more diversified in their product mix

and client base as they get larger.

Estimation Choices for Beta Estimation

There are three decisions we must make in setting up the regression described
above. The first concerns the length of the estimation period. Most estimates of betas,
including those by Value Line and Standard and Poor’s, use five years of data, while
Bloomberg uses two years of data. The trade-off is simple: A longer estimation period
provides more data, but the firm itself might have changed in its risk characteristics over
the time period. Boeing, during the period of our analysis, acquired both Rockwell and
McDonnell Douglas changing its business mix and its basic risk characteristics.

The second estimation issue relates to the return interval. Returns on stocks are
available on an annual, monthly, weekly, daily and even on an intra-day basis. Using daily
or intra-day returns will increase the number of observations in the regression, but it

exposes the estimation process to a significant bias in beta estimates related to non-

trading.6 For instance, the betas estimated for small firms, which are more likely to suffer

from non-trading, are biased downwards when daily returns are used. Using weekly or

monthly returns can reduce the non-trading bias significantly.” In this case, using weekly
returns for 2 years yields a beta estimate for Boeing of only 0.88, while the monthly beta
estimate is 0.96. The latter is a much more reliable estimate of the firm’s beta.

The third estimation issue relates to the choice of a market index to be used in the
regression. The standard practice used by most beta estimation services is to estimate the

betas of a company relative to the index of the market in which its stock trades. Thus, the

6 The non-trading bias arises because the returns in non-trading periods are zero (even though the market
may have moved up or down significantly in those periods). Using these non-trading period returnsin the
regression will reduce the correlation between stock returns and market returns and, ultimately, the beta of
the stock.

7 The bias can also be reduced using statistical techniques suggested by Dimson and Scholes-Williams.



betas of German stocks are estimated relative to the Frankfurt DAX, British stocks
relative to the FTSE, Japanese stocks relative to the Nikkei and U.S. stocks relative to the
NYSE composite or the S&P 500. While this practice may yield an estimate that is a
reasonable measure of risk for the domestic investor, it may not be the best approach for
an international or cross-border investor, who would be better served with a beta
estimated relative to an international index. For instance, Boeing’s beta between 1993 and
1998 estimated relative to the Morgan Stanley Capital Index, an index that is composed of
stocks from different global markets, yields a beta of 0.82.

To the extent that different services use different estimation periods, different
market indices and different beta adjustments, they will often provide different beta
estimates for the same firm at the same point in time. While these beta differences are
troubling, note that the beta estimates delivered by each of these services comes with a
standard error and it is very likely that all the betas reported for a firm fall within the

range of standard errors from the regressions.

Historical Beta Estimate for Companies in Smaller (or Emerging) Markets
The process for estimating betas in markets with fewer stocks listed on them is no

different from the process described above, but the estimation choices on return intervals,

the market index and the return period can make a much bigger difference in the estimate.
When liquidity is limited, as it often is in many stocks in emerging markets, the
betas estimated using short return intervals tend to be much more biased. In fact,
using daily or even weekly returns in these markets will tend to yield betas that
are not good measures of the true market risk of the company.
In many emerging markets, both the companies being analyzed and the market
itself change significantly over short periods of time. Using five years of returns,
as we did for Boeing, for a regression may yield a beta for a company (and market)
that bears little resemblance to the company (and market) as it exists today.
Finally, the indices that measure market returns in many smaller markets tend to
be dominated by a few large companies. For instance, the Bovespa ( the Brazilian
index) was dominated for several years by Telebras, which represented almost half

the index. Nor is this just a problem with emerging markets. The DAX, the equity
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index for Germany, is dominated by Allianz, Deutsche Bank. Siemens and
Daimler. When an index is dominated by one or a few companies, the betas
estimated against that index are unlikely to be true measures of market risk. In
fact, the betas are likely to be close to one for the large companies that dominate

the index and wildly variable for all other companies.

Index Domination and Beta Estimates

There are a number of indices that are dominated by one or a few stocks. One of

the most striking cases was the Helisinki Stock Exchange (HEX) in the late 1990s. Nokia,

the telecommunications giant represented 75% of the Helisinki Index, in terms of market

value. Not surprisingly, a regression of Nokia against the HEX yielded the results shown

in Figure 8.3.

Figure 8.3: Beta Estimate for Nokia
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The regression looks impeccable. In fact, the noise problem that we noted with Boeing,
arising from the high standard errors, disappears. The beta estimate has a standard error of
0.03, but the results are deceptive. The low standard error is the result of a regression of
Nokia on itself, since it dominates the index. The beta is meaningless to a typical investor
in Nokia, who is likely to be diversified, if not globally, at least across European stocks.
Worse still, the betas of all other Finnish stocks against the HEX become betas estimated
against Nokia. In fact, the beta of every other Finnish stock at the time of this regression
was less than 1. How is this possible, you might ask, if the average beta is one? It is the
weighted average beta that is one, and if Nokia which comprises three quarters of the
index has a beta greater than one (which it does), every other stock in the index could well

end up with a beta less than one.

Illustration 8.2: Estimating a Beta for Titan Cements

Titan Cements is a cement and construction company in Greece. Reproduced
below in Figure 8.4 is the beta estimate for Titan obtained from a beta service

(Bloomberg) from January 1996 to December 2000.

Figure 8.4: Beta Estimate for Titan Cement: Athens Stock Exchange Index
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Note that the index used is the Athens Stock Index. This is a fairly conventional choice
since most services estimate betas against a local index. Based upon this regression, we
arrive at the following equation.
ReturnSitan cement = 0.31% + 0.93 Returnsase R squared = 57%

(0.08)
The beta for Titan Cements, based upon this regression, is 0.93. The standard error of the
estimate, shown in brackets below, is only 0.08, but the caveats about narrow indices
apply to the Athens Stock Exchange Index.

Drawing on the arguments in the previous section, if the marginal investor in Titan
Cements is, in fact, an investor diversified across European companies, the appropriate
index would have been a European stock index. The Bloomberg beta calculation with the
MS European Index is reported below in Figure 8.5.

Figure 8.5: Beta Estimate for Titan: MSCI Euro Index
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Note the decline in beta to 0.33 and the increase in the standard error of the beta estimate.

In fact, if the marginal investor is globally diversified, Titan Cement’s beta (as well

as Boeing’s beta in the previous illustration) should have been estimated against a global

index. Using the Morgan Stanley Capital Index (MSCI), we get the regression beta of 0.33

in Figure 8.6.

Figure 8.6: Beta Estimate For Titan Cement: MSCI Global Index
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In fact, the beta estimate and the standard error look very similar to the ones estimated

against the European index.

Estimating the Historical Beta for Private Firms

The historical approach to estimating betas works only for assets that have been
traded and have market prices. Private companies do not have a market price history.
Consequently, we cannot estimate a regression beta for these companies. Nevertheless,
we still need estimates of cost of equity and capital for these companies.

You might argue that this is not an issue because you do not value private
companies but you will still be confronted with this issue even when valuing publicly
traded firms. Consider, for instance, the following scenarios.

If you have to value a private firm for an initial public offering, you will need to

estimate discount rates for the valuation.

Even after a firm has gone public, there will be a period of time lasting as long as

two years when there will be insufficient data for a regression.
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If you are called upon to value the division of a publicly traded firm that is up for
sale, you will not have past prices to draw upon to run a regression.
Finally, if your firm has gone through significant restructuring — divestitures or
recapitalization — in the recent past, regression betas become meaningless because
the company itself has changed its risk characteristics.
Thus, regression betas are either unavailable or meaningless in a significant number of
valuations.
Some analysts assume that discounted cash flow valuation is not feasible in these
scenarios and use multiples. Others make assumptions about discount rates based upon
rules of thumb. Neither approach is appealing. In the next section, we will develop an

approach for estimating betas that is general enough to apply to all of these companies.

L risk.xls. This spreadsheet allows you to run a regression of stock returns against

market returns and estimate risk parameters.

The Limitations of Regression Betas

Much of what we have presented in this section represents an indictment of
regression betas. In the case of Boeing, the biggest problem was that the beta had high
standard error. In fact, this is not a problem unique to Boeing. Figure 8.7 presents the

distribution of standard errors on beta estimates for US companies.
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Figure 8.7: Distribution of Sandard Errors on Beta Estimates
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With the Nokia regression, we seem to cure the standard error problem but at a very large
cost. The low standard errors reflect the domination of the index by a stock and result in
betas that may be precise but bear no resemblance to true risk.

Changing the market index, the return period and return interval offer no respite. If
the index becomes a more representative index, the standard errors on betas will increase,
reflecting the fact that more of the risk in the stock is firm-specific. If the beta changes as
the return period or interval changes, it creates more uncertainty about the true beta of the
company.

In short, regression betas will almost always be either too noisy or skewed by
estimation choices to be useful measures of the equity risk in a company. The cost of
equity is far too important an input into a discounted cash flow valuation to be left to

statistical chance.

B. Fundamental Betas

A second way to estimate betas is to look at the fundamentals of the business.
The beta for a firm may be estimated from a regression but it is determined by decisions
the firm has made on what business to be in, how much operating leverage to use in the

business and by the degree to which the firm uses financial leverage. In this section, we
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will examine an alternative way of estimating betas for firms, where we are less reliant on

historical betas and more cognizant of their fundamental determinants.

Determinants of Betas

The beta of a firm is determined by three variables -(1) the type of business or
businesses the firm is in, (2) the degree of operating leverage of the firm and (3) the firm's
financial leverage. Although we will use these determinants to find betas in the capital
asset pricing model, the same analysis can be used to calculate the betas for the arbitrage

pricing and the multi-factor models as well.

Type of Business
Since betas measure the risk of a firm relative to a market index, the more sensitive a

business is to market conditions, the higher its beta. Thus, other things remaining equal,
cyclical firms can be expected to have higher betas than non-cyclical firms. Companies
involved in housing and automobiles, two sectors of the economy which are very
sensitive to economic conditions, should have higher betas than companies in food
processing and tobacco, which are relatively insensitive to business cycles.

We can extend this view to a company’s products. The degree to which a
product’s purchase is discretionary will affect the beta of the firm manufacturing the
product. Firms whose products are much more discretionary to their customers should
have higher betas than firms whose products are viewed as necessary or less
discretionary. Thus, the beta of Procter and Gamble, which sells diapers and daily
household products, should be lower than the beta of Gucci, which manufactures luxury
products.

Degree of Operating Leverage

The degree of operating leverage is a function of the cost structure of a firm and is
usually defined in terms of the relationship between fixed costs and total costs. A firm
that has high fixed costs relative to total costs is said to have high operating leverage. A
firm with high operating leverage will also have higher variability in operating income than
would a firm producing a similar product with low operating leverage. Other things
remaining equal, the higher variance in operating income will lead to a higher beta for the

firm with high operating leverage.
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Can firms change their operating leverage? While some of a firm’s cost structure is
determined by the business it is in (an energy utility has to build expensive power plants
and airlines have to lease expensive planes), firms in the United States have become
increasingly inventive in lowering the fixed cost component in their total costs. For
instance, firms have made cost structures more flexible by

negotiating labor contracts that emphasize flexibility and allow the firm to make its
labor costs more sensitive to its financial success;
entering into joint venture agreements, where the fixed costs are borne or shared by
someone else; and
sub-contracting manufacturing and outsourcing, which reduce the need for expensive
plant and equipment.
While the arguments for such actions may be couched in terms of offering competitive
advantage and flexibility, they do also reduce the operating leverage of the firm and its
exposure to market risk.

While operating leverage affects betas, it is difficult to measure the operating leverage
of a firm, at least from the outside, since fixed and variable costs are often aggregated in
income statements. It is possible to get an approximate measure of the operating leverage
of a firm by looking at changes in operating income as a function of changes in sales.

Degree of Operating leverage = % Change in Operating Profit / % Change in Sales
For firms with high operating leverage, operating income should change more than

proportionately when sales change.

Size, Growth and Betas
Generally, smaller firms with higher growth potential are viewed as riskier than
larger, more stable firms. While the rationale for this argument is clear when talking about
total risk, it becomes more difficult to see when looking at market risk or betas. Should a
smaller software firm have a higher beta than a larger software firm? One reason to believe
that it should is operating leverage. If there is a set-up cost associated with investing in
infrastructure or economies of scale, smaller firms will have higher fixed costs than larger

firms, leading in turn to higher betas for these firms.
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With growth firms, the argument for higher betas rests on the notion of discretionary
versus non-discretionary purchases. For a high growth firm to deliver on its growth, new
customers have to adopt the product or existing customers have to buy more of the
product. Whether they do so or not will depend, in large part, on how well-off they feel.
This, in turn, will make the profits of high growth firms much more dependent on how

well the economy is doing, thus increasing their betas.

Degree of Financial Leverage

Other things remaining equal, an increase in financial leverage will increase the
beta of the equity in a firm. Intuitively, we would expect that the fixed interest payments
on debt result in high net income in good times and low or negative net income in bad
times. Higher leverage increases the variance in net income and makes equity investment

in the firm riskier. If all the firm's risk is borne by the stockholders (i.e., the beta of debt is

zero)8 and debt has a tax benefit to the firm, then,
00
B, = 6u§+(1' tgéz—ﬂ:
E 2o

b = Levered Beta for equity in the firm

where

by = Unlevered beta of the firm (i.e., the beta of the firm without any debt)

t = Corporate tax rate

D/E = Debt/Equity Ratio
Intuitively, we expect that as leverage increases (as measured by the debt to equity ratio),
equity investors bear increasing amounts of market risk in the firm, leading to higher

betas. The tax factor in the equation measures the tax deductibility of interest payments.

8 This formulawas originally developed by Hamadain 1972. There are two common modifications. Oneis
to ignore the tax effects and compute the levered beta as.

If debt has market risk (i.e., its betais greater than zero), the original formula can be modified to take it
into account. If the beta of debt is bp, the beta of equity can be written as:

_ & @ &b
B =B+ (- Y- Bo(1- Oz



The unlevered beta of a firm is determined by the types of the businesses in
which it operates and its operating leverage. It is often also referred to as the asset beta
since it is determined by the assets owned by the firm. Thus, the levered beta, which is
also the beta for an equity investment in a firm or the equity beta, is determined both by
the riskiness of the business it operates in and by the amount of financial leverage risk it
has taken on.

Since financial leverage multiplies the underlying business risk, it stands to reason
that firms that have high business risk should be reluctant to take on financial 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 historically had high debt
ratios but have not had high betas, mostly because their underlying 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 historical beta of
0.56. Since this regression uses stock prices of Boeing over this period, we begin by
estimating the average debt/equity ratio between 1996 and 2000, using market values for
debt and equity.

Average Debt/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, we used a corporate tax rate of 35%.

Current Beta _ 0.56 _
1+ (1-taxrate) (Average Debt/Equity) 1+ (1- 0.35)(0.1556)

Unlevered Beta = 0.51

The unlevered beta for Boeing over the 1996-2000 period is 0.51. The levered beta at

different levels of debt can then be estimated.

Levered Beta = Unlevered Betal + ((1 - tax rate) (Debt/ Equity ))

For instance, if Boeing were to decrease its debt equity ratio to 10%, its equity beta will
be:
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Levered Beta (@10% D/E) =0.511+ (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) =0.541+ (1-0.35)(0.25)) =0.59

Table 8.1 summarizes the beta estimates for different levels of financial leverage ranging
from O to 90% debt.

Table 8.1: Financial Leverage and Betas

Debt to Capital Debt/Equity Ratio Beta Effect of Leverage
0.00% 0.00% 0.51 0.00
10.00% 11.11% 0.55 0.04
20.00% 25.00% 0.59 0.08
30.00% 42.86% 0.65 0.14
40.00% 66.67% 0.73 0.22
50.00% 100.00% 0.84 0.33
60.00% 150.00% 1.00 0.50
70.00% 233.33% 1.28 0.77
80.00% 400.00% 1.83 1.32
90.00% 900.00% 3.48 2.98

As Boeing’s financial leverage increases, the beta increases concurrently.

=& levbeta.xIs. This spreadsheet allows you to estimate the unlevered 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 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 upon market value. Consequently,
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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.
Step 1: We identify the business or businesses the firm operates in.
Step 2: We find other publicly traded firms in these businesses and obtain
their regression betas, which we use to compute an average beta for the firms,
and their financial leverage.
Step 3: We estimate the average unlevered beta for the business, by unlevering
the average beta for the firm by their average 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 compound the

error.

BEtacomparable firms

Unlevered Beta = _ i
1+ (L- t \D/E ratiocomparable firms)

Business

Step 4: To estimate an unlevered beta for the firm that we are analyzing, we
take 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 values are not available, we use operating income or revenues as weights.

This weighted average is called the bottom-up unlevered beta.
i=k
Unlevered Betas;,= 601 Unlevered Beta ; *Value Weight |

j=1

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

Step 5: Finally, we estimate the current market values of debt and equity of
the firm and use this debt to equity ratio to estimate a levered beta.

The betas estimated using this process are called bottom-up betas.

The Case for Bottom Up Betas
At first sight, the use of bottom up betas may seem to leave us exposed to all of

the problems we noted with regression betas. After all, the betas for other publicly traded
firms in the business are obtained from regressions. Notwithstanding these bottom up

betas represent a significant improvement on regression betas for the following reasons.



While each regression beta is estimated with standard error, the average across
a number of regression betas will have much lower standard error. The
intuition is simple. A high standard error on a beta estimate indicates that it
can be significantly higher or lower than the true beta. Averaging across these
errors results in an average beta that is far more precise than the individual
betas that went into it. In fact, if the estimation errors on individual firm betas
are uncorrelated across firms, the savings in standard error can be stated as a
function of the average standard error and the number of firms in the sample.

_ AVeraJe Standard Error Comparable firms
ottom-up beta — ‘/ﬁ

where n is the number of firms in the sample. Thus, if the average standard error in

Standard Error,

beta estimates for software firms is 0.50 and the number of software firms is 100,

the standard error of the average beta is only 0.05 (0.50/ V100 ).

A bottom-up beta can be adapted to reflect actual changes in a firm’s business
mix and expected changes in the future. Thus, if a firm divested a major
portion of its operations last week, the weights on the businesses can be
modified to reflect the divestiture. The same can be done with acquisitions. In
fact, a firm’s strategic plans to enter new businesses in the future can be
brought into the beta estimates for future periods.

Firms do change their debt ratios over time. While regression betas reflect the
average debt to equity ratio maintained by the firm during the regression
period, bottom-up betas use the current debt to equity ratio. If a firm plans to
change its debt to equity ratio in the future, the beta can be adjusted to show
these changes.

Finally, bottom-up betas wean us from our dependence on historical stock
prices. While we do need these prices to get betas for comparable firms, all we
need for the firm being analyzed is a breakdown of the businesses it is in.
Thus, bottom-up betas can be estimated for private firms, divisions of

business and stocks that have just started trading in financial markets.



Computational Details

While the idea behind bottom-up betas is fairly simple, there are several

computational details that are deserving of attention.

a. Defining Comparable firms: First, we have to decide how narrowly we want to

C.

define a business. Consider, for instance, a firm that manufactures entertainment
software. We could define the business as entertainment software and consider
only companies that primarily manufacture entertainment software to be
comparable firms. We could go even further and define comparable firms as firms
manufacturing entertainment software with revenues similar to that of the
company being analyzed. While there are benefits to narrowing the comparable
firm definition, there is a large cost. Each additional criterion added on to the
definition of comparable will mean that fewer firms make the list and the savings
in standard error that comprise the biggest benefit to bottom-up betas become
smaller. A common sense principle should therefore come into play. If there are
hundreds of firms in a business, as there are in the software business, you can
afford to be more selective. If there are relatively few firms, not only do you have
to become less selective, you might have to broaden the definition of comparable
to bring in other firms into the mix.

Estimating Betas: Once the comparable firms in a business have been defined, you
have to estimate the betas for these firms. While it would be best to estimate the
regressions for all of these firms against a common and well diversified equity
index, it is usually easier to use service betas that are available for each of these
firms. These service betas may be estimated against different indices. For instance,
if you define your business to be global telecommunications and obtain betas for
global telecomm firms from Bloomberg, these betas will be estimated against their
local indices. This is usually not a fatal problem, especially with large samples,
since errors in the estimates tend to average out.

Averaging Method: The average beta for the firms in the sector can be computed in
one of two ways. We could use market-weighted averages, but the savings in
standard error that we touted in the earlier section will be muted, especially if

there are one or two very large firms in the sample. We could estimate the simple

25



average of the betas of the companies, thus weighting all betas equally. The
process weighs in the smallest firms in the sample disproportionately but the
savings in standard error are likely to be maximized. There is also the issue of
whether the firm being analyzed should be excluded from the group when
computing the average. While the answer is yes, there will make little or no
difference in the final estimate if there are more than 15 or 20 comparable firms.

d. Controlling for differences: In essence, when we use betas from comparable firms,
we are assuming that all firms in the business are equally exposed to business risk
and have similar operating leverage. Note that the process of levering and
unlevering of betas allows us to control for differences in financial leverage. If
there are significant differences in operating leverage — cost structure — across
companies, the differences in operating leverage can be controlled for as well. This
would require that we estimate a business beta, where we take out the effects of
operating leverage from the unlevered beta.

Unlevered Beta

Bus Beta=
usness Beta 1+ (1- tax rate)(Fixed Costs/ Variable Costs)

Note the similarity to the adjustment for financial leverage; the only difference is
that both fixed and variable costs are eligible for the tax deduction and the tax rate
is therefore no longer a factor. The business beta can then be relevered to reflect

the differences in operating leverage across firms.

L=
-betas.xls: This dataset on the web has updated betas and unlevered betas by

business sector in the United States.

Illustration 8.3: Estimating a Bottom-up Beta for Vans Shoes — January 2001

Vans Shoes is a shoe manufacturing firm with a market capitalization of $191
million. To estimate the bottom up beta for Vans Shoes, we consider the betas of all

publicly traded shoe manufacturers in Table 8.2.

Table 8.2: Betas and Relevant Statistics: Publicly Traded Shoe Companies




Company Name Beta Market D/E Tax Rate Fixed/Variable

Barry (R.G.) 1.00 40.51% 36.89% 75.66%
Brown Shoe 0.80 106.64% 37.06% 61.41%
Candie’s Inc. 1.20 75.86% 0.00% 29.78%
Converse Inc 0.60 653.46% 0.00% 39.64%
Deckers Outdoor Corp 0.80 82.43% 0.00% 62.52%
Florsheim Group Inc 0.65 96.79% 32.47% 79.03%
K-Swiss Inc. 0.65 0.69% 40.94% 56.92%
Kenneth Cole 'A' 1.05 0.29% 39.50% 56.97%
LaCrosse Footwear Inc 0.55 81.15% 39.25% 30.36%
Maxwell Shoe Inc 0.75 2.24% 33.28% 20.97%
NIKE Inc. 'B' 0.90 9.47% 39.50% 46.07%
Reebok Int'l 1.05 171.90% 32.28% 35.03%
Rocky Shoes & Boots Inc. 0.80 93.51% 0.00% 26.89%
Saucony Inc 0.15 34.93% 31.11% 49.33%
Shoe Carnival 0.85 2.18% 39.97% 35.03%
Stride Rite Corp. 0.80 0.00% 36.80% 48.23%
Timberland Co. 'A' 1.10 15.23% 32.00% 49.50%
Vulcan Int'L 0.65 3.38% 5.61% 11.92%
Wellco Enterprises Inc. 0.60 48.89% 0.00% 11.52%
Weyco Group 0.30 11.91% 35.74% 24.69%
Wolverine World Wide 1.35 44.37% 32.62% 32.31%
Average (Simple) 0.79 75.04% 25.95% 42.08%

[NOTE: I have 42.08% for the Fixed/Variable average. Suggestion: Instead of changing the

calculations, just decrease Wolverine World Wide to 22.00% to make the average

41.59%.]

In addition to the betas for each firm, we report the market debt to equity ratio, the

effective tax rate and a measure of operating leverage obtained by dividing S,G&A

expenses (which we consider fixed) by other operating expenses (which we consider

variable). We can estimate the unlevered beta for the business using the averages for these

values.
Average Beta = 0.79

Average Debt to Equity Ratio = 75.04%

Using the effective tax rate of 25.95%, we can estimate the unlevered beta.

0.79

Unlevered Beta ., =

1 + (1- 0.2595) (0.7504)

=0.5081

27



The beta for Vans Shoes can then be obtained, using the firm’s marginal tax rate of
34.06% and market debt to equity ratio of 9.41%.
Unlevered Beta , ,,, = 0.5081 (1+(1- 0.3406) (0.0941)) =0.5397

This levered beta is based on the implicit assumption that all shoe manufacturers have
similar operating leverage. In fact, we could adjust the unlevered beta for the average fixed
cost/variable cost ratio for the business and then relever back at the operating leverage for
Vans Shoes.

Average Fixed Cost/ Variable Cost Ratio = 42.08%

UnleveredBeta _  0.5081
Fixed Costs ~ 1+ 0.4208
Variable Costs

We can then use Van’s fixed cost to variable cost ratio of 31.16% to estimate an adjusted

Business Beta= =0.3576

unlevered and levered beta.
Unlevered Beta .= 0.3576 (1 + 0.3116) = 0.4691

Levered Beta ,,,,, = 0.46941+ (1- 0.3406)( 0.0941)) = 0.4981

Vans
By having a debt to equity ratio and an operating leverage that is lower than the average

for the industry, Vans Shoes ends up with a beta much lower than that of the industry.

Illustration 8.4: Estimating a Bottom-up Beta for Boeing: September 2000

Boeing has undergone a significant change in both its business mix and its financial
leverage over the last 5 years. Not only did it acquire Rockwell and McDonnell Douglas,
giving it a major foothold in the defense business, but it borrowed substantial amounts to
make these acquisitions. Since these events have occurred in the last few years, the
historical regression beta does not fully reflect the effects of these changes. To estimate
Boeing’s beta today, we broke its business into two areas.

Commercial Aircraft, which is Boeing’s core business of manufacturing commercial jet
aircraft and providing related support services.

Information, Space and Defense Systems (ISDS), which includes research,
development, production and support of military aircraft, helicopters and missile

systems.
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Each of these areas of business has very different risk characteristics and we estimated the

unlevered beta for each business by looking at comparable firms in each business. Table

8.3 summarizes these estimates.

Table 8.3: Estimating Unlevered Betas for Boeing’s Business Areas

Segment Revenues | Value/Sales| Estimated | Unlevered | Segment Weighted
Ratio for Value Beta Weight Beta
Segment

Commercial $26,92¢ 1.12 30,160 0.91 70.39% 0.640%

Aircraft

ISDS $18,125 0.7C 12,688 0.9 29.61% 0.2369

Firm $45,054 42,848 100.00% 0.8774

For ISDS, we used 17 firms that derived the bulk of their revenues from defense
contracting and computed the average beta and debt/equity ratio for these firms. The
unlevered beta was computed using these averages. For commercial aircraft, there are no
truly comparable firms. We looked at Boeing's own beta prior to its expansion in the

defense business and computed the unlevered beta using this estimate. The values for each
of the divisions was estimated using the revenues? from each segment and a typical

revenue multiple10 for that type of business. The unlevered beta for Boeing as a
company in 2000 can be estimated by taking a value-weighted average of the betas of each
of the different business areas. This is reported in the last column to be 0.8774.

The equity beta can then be estimated using the current financial leverage for
Boeing as a firm. Combining the market value of equity of $55.2 billion and the market
value of debt of $7.85 billion, using a 35% tax rate for the firm, we arrive at the current

beta for Boeing.

9 Note that Boeing breaks its business down in its financial statements into these two segments. We could
have used operating income or EBITDA and atypical multiple to arrive at value.

10 To estimate these multiples, we looked at the market value of publicly traded firms relative to their
revenue. The multiple we used was 1.0 for the commercial aircraft business and 0.6 for the defense
business.




Equity Betafor Boei 08774ae (1035)ae 785 D 0.9585
Ul artor boeing =0u. +(1-0. —== .
auty 9 ¢ €55.2 +7.85%

This is very different from the historical beta of 0.56 that we obtained from the

regression, but it is, in our view, a much truer reflection of the risk in Boeing.

[llustration 8.5: Estimating a Bottom-up Beta for Titan Cements — January 2000

To estimate a beta for Titan Cements, we began by defining comparable firms as
other cement companies in Greece but found only one comparable firm. When we
expanded the list to include cement companies across Europe, we increased our sample to
nine firms. Since we did not see any reason to restrict our comparison to just European
firms, we decided to look at the average beta for cement companies globally. There were
108 firms in this sample with an average beta of 0.99, an average tax rate of 34.2% and an
average debt to equity ratio of 27.06%. We used these numbers to arrive at an unlevered
beta of 0.84.

Unlevered Betafor cement companies = 0.9 =0.84
1+ (1-0.342)(0.2706)

We then used Titan’s market values of equity (566.95 million Gdr) and debt (13.38
million GDr) to estimate a levered beta for its equity:

Levered Beta = 0,848+ (1- 0.2414) 538 &_ () ¢
& €566.95%

We used a tax rate of 24.14% in this calculation.

How well do betas travel?

Often, when analyzing firms in small or emerging markets, we have to estimate
betas by looking at firms in the same business but traded on other markets. This is what
we did when estimating the beta for Titan Cements. Is this appropriate? Should the beta
for a steel company in the United States be comparable to that of a steel company in
Indonesia? We see no reason why it should not. But the company in Indonesia has much
more risk, you might argue. We do not disagree, but the fact that we use similar betas does
not mean that we believe that the costs of equity are identical across all steel companies.
In fact, using the approach described in the last chapter, the risk premium used to

estimate the cost of equity for the Indonesian company will incorporate a country risk
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premium, whereas the cost of equity for the U.S. company will not. Thus, even if the
betas used for the two companies are identical, the cost of equity for the Indonesian
company will be much higher.

There are a few exceptions to this proposition. Recall that one of the key
determinants of betas is the degree to which a product or service is discretionary. It is
entirely possible that products or services that are discretionary in one market (and
command high betas) may be non-discretionary in another market (and have low betas).
For instance, phone service is viewed as a non-discretionary product in most developed
markets, but is a discretionary product in emerging markets. Consequently, the average
beta estimated by looking at telecom firms in developed markets will understate the true
beta of a telecomm firm in an emerging market. Here, the comparable firms should be

restricted to include only telecomm firms in emerging markets.

Calculating Betas after A Major Restructuring

The bottom-up process of estimating betas provides a solution when firms go
through a major restructuring that change both their business mix and leverage. In these
cases, the regression betas are misleading because they do not reflect fully the effects of
these changes. Boeing’s beta, estimated using the bottom up approach, is likely to
provide a more precise estimate than the historical beta from a regression of Boeing’s
stock prices, given Boeing’s acquisitions of Rockwell and McDonnell Douglas and its
increase in leverage. In fact, a firm’s beta can be estimated even before the restructuring
becomes effective using the bottom-up approach. In the illustration that follows, for
instance, we estimate Boeing’s beta just before and after its acquisition of McDonnell

Douglas, allowing for the changes in both the business mix and the leverage.

Illustration 8.6: Beta of a Firm After an Acquisition: Boeing and McDonnell Douglas
In 1997, Boeing announced that it was acquiring McDonnell Douglas, another
company involved in the aerospace and the defense business. At the time of the

acquisition, the two firms had the following market values and betas:

Company Beta Debt Equity Firm Value

Boeing 095 $ 3980 | $ 32438| $ 36418
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McDonnell Douglas [ 090 | $ 2,143 | $ 12555 | $ 14,698

Note that the market values of equity used for the two firms reflect the market values
after the acquisition announcement and reflect the acquisition price agreed upon for
McDonnell Douglas shares.

In order to evaluate the effects of the acquisition on Boeing’s beta, we first
examine the effects of the merger on the business risk of the combined firm, by estimating
the unlevered betas of the two companies and calculating the combined firm’s unlevered
beta.

0.95

Boeings unlevered beta = - =0.88
1+ (0,650 0
€324389
0.90
McDonnell Douglas unlevered beta = 1A% 5 0.81
1+(0.65) —=°
€125559

The unlevered beta for the combined firm can be calculated as the weighted average of the
two unlevered betas, with the weights based upon the market values of the two firms.

Unlevered Betafor combined firm = 0.88{jéL418 6+ 0.81%6: 0.86
€51,1169 €51,1169

Boeing’s acquisition of McDonnell Douglas was accomplished by issuing new stock in
Boeing to cover the value of McDonnell Douglas’s equity of $12,555 million. Since no
new debt was used to finance the deal, the debt outstanding in the firm after the
acquisition is just the sum of the debt outstanding at the two companies before the
acquisition.
Debt = McDonnell Douglas Old Debt + Boeing’s Old Debt
= $3,980 + $2,143 = $6,123 million
Equity = Boeing’s Old Equity + New Equity used for Acquisition
= $32,438 + $12,555 = $44,993 million
The debt/equity ratio can then be computed as follows —
D/E Ratio = $ 6,123/44,993 = 13.61%
This debt/equity ratio in conjunction with the new unlevered beta for the combined firm

yields a new beta of
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New Beta = 0.86(1+ (0.65)(0.1361)) = 0.94

C. Accounting Betas

A third approach is to estimate the market risk parameters from accounting
earnings rather than from traded prices. Thus, changes in earnings at a division or a firm,
on a quarterly or annual basis, can be related to changes in earnings for the market, in the
same periods, to arrive at an estimate of an accounting beta to use in the CAPM. While
the approach has some intuitive appeal, it suffers from three potential pitfalls. First,
accounting earnings tend to be smoothed out relative to the underlying value of the
company, as accountants spread expenses and income over multiple periods. This results
in betas that are “biased down”, especially for risky firms, or “biased up”, for safer firms.
In other words, betas are likely to be closer to 1.00 for all firms using accounting data.

Second, accounting earnings can be influenced by non-operating factors, such as
changes in depreciation or inventory methods and by allocations of corporate expenses at
the divisional level. Finally, accounting earnings are measured, at most, once every quarter
and often only once every year, resulting in regressions with few observations and not

much explanatory power (low R-squared, high standard errors).

[llustration 8.7: Estimating Accounting Betas —Defense Division of Boeing - 1995

Having operated in the defense business for decades, Boeing has a record of its
profitability. These profits are reported in Table 8.4, together with earnings changes for
companies in the S&P 500 going back to 1980.

Table 8.4: Earnings on Defense Business - Boeing

Year S& P 500 Boeing Defense
Business
1980 -2.10% -12.70%
1981 -6.70% -35.56%
1982 -45.50% 27.59%
1983 37.00% 159.36%
1984 41.80% 13.11%
1985 -11.80% -26.81%
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1986 7.00% -16.83%
1987 41.50% 20.24%
1988 41.80% 18.81%
1989 2.60% -29.70%
1990 -18.00% -40.00%
1991 -47.40% -35.00%
1992 64.50% 10.00%
1993 20.00% -7.00%
1994 25.30% 11.00%

Source: Bloomberg
Regressing the changes in profits in the defense division (DEarningSpefense) against
changes in profits for the S&P 500 (D Earningssgp ) Yyields the following:

DEarnings, e =- 0.03+ 0.65DEarnings, »
Based upon this regression, the beta for the defense division is 0.65. We can now estimate
the cost of equity for the defense division, with a riskless rate of 5% and a risk premium
of 5.5%, as follows.

Cost of Equity for the Defense Division = 5% + 0.65 (5.5%) = 8.58%

=& accbeta.xls: This spreadsheet allows you to estimate the accounting beta on a

division or firm.

[~
spearn.xls: This dataset on the web has earnings changes, by year, for the S&P
500 going back to 1960.

Market, Bottom-up and Accounting Betas: Which one do we use?

For most publicly traded firms, betas can be estimated using accounting data or
market data or from the bottom-up approach. Since the betas will almost never be the
same using these different approaches, the question is which one do we use? We would

almost never use accounting betas, for all the reasons specified above. We are almost as




reluctant to use historical market betas for individual firms because of the standard errors

in beta estimates, the failures of the local indices (as is the case with most emerging

market companies) and the inability of these regressions to reflect the effects of major

changes in the business mix and financial risk at the firm. Bottom-up betas, in our view,

provide us with the best beta estimates because:

1. They allow us to consider changes in business and financial mix, even before they
occur.

2. They use average betas across large numbers of firms, which tend to be less noisy
than individual firm betas.

3. They allow us to calculate betas by area of business for a firm, which is useful both in

the context of investment analysis and valuation.

From Betas to Cost of Equity

Having estimated the riskless rate, the risk premium(s) and the beta(s), we can
now estimate the expected return from investing in equity at any firm. In the CAPM, this
expected return can be written as:
Expected Return = Riskless Rate + Beta * Expected Risk Premium
where the riskless rate would be the rate on a long-term government bond, the beta would
be either the historical, fundamental or accounting betas described above and the risk
premium would be either the historical premium or an implied premium.

In the arbitrage pricing and multi-factor model, the expected return would be

written as follows:

j=n
Expected Return = Riskless Rate + é B; * Risk Premium,

j-1
where the riskless rate is the long term government bond rate, b; is the beta relative to
factor j estimated using historical data or fundamentals and Risk Premium; is the risk
premium relative to factor j, estimated using historical data.

The expected return on an equity investment in a firm, given its risk, has strong

implications for both equity investors in the firm and the managers of the firm. For equity
investors, it is the rate they need to earn to be compensated for the risk they have taken

in investing in the equity of the firm. If, after analyzing an investment, they conclude they
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cannot make this return, they would not buy this investment; alternatively, if they decide
they can make a higher return, they would make the investment. For managers in the firm,
the return that investors need to make to break even on their equity investments becomes
the return they have to try to deliver to keep these investors from becoming restive and
rebellious. Thus, it becomes the rate they have to beat in terms of returns on their equity

investments in projects. In other words, this is the cost of equity to the firm.

Illustration 8.8: Estimating the Cost of Equity for Boeing — June 2000

Now that we have an estimate of beta of 0.9585 for Boeing, based upon the
bottom-up estimates, we can estimate its cost of equity. To make the estimate, we used
the prevailing treasury bond rate of 5% and a historical risk premium of 5.51%.
Cost of Equity = 5.00% + 0.9585 (5.51%) = 10.28%
There are two points making about this estimate. The first is that the cost of equity
would have been significantly lower, if we had chosen to use the implied equity premium
at the time of this analysis which was about 2.87% (See chapter 7).
Cost of Equity = 5.00% + 0.9585 (2.87%) = 7.75%
The second point is that we are not considering the exposure that Boeing has to emerging
market risk from its business. If the exposure is significant, we should be adding a country

risk premium to the cost of equity estimate.

[llustration 8.9: Estimating the Cost of Equity for Embraer — March 2001
Embraer is a Brazilian aerospace firm. To estimate its cost of equity, we first
estimated the unlevered beta by looking at aerospace firms globally.

Unlevered Beta for aerospace firms = 0.87

Embraer’s debt to equity ratioll at the time of this analysis was 2.45%, resulting in a
levered beta for Embraer:

Levered beta for Embraer = 0.87 (1 + (1-0.33)0.0245) = 0.88

To estimate the cost of equity for Embraer in U.S. dollar terms, we began with the

treasury bond rate of 5% at the time of the analysis, but incorporated the country risk

11 We used net debt (the difference between gross debt and cash) in making this estimate. See the note later
in the chapter about when this practice is appropriate and when it is not.
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associated with Brazil into the risk premium. Using the approach described in chapter 7,
we estimated a country risk premium of 10.24%. In conjunction with a mature market
risk premium of 5.59%, estimated for the United States, this yields a cost of equity of
18.93%.

Cost of Equity for Embraer = 5% + 0.88 (5.51% + 10.24%) = 18.86%

Again, there are several points that are worth making on this estimate. The first is that
this cost of equity can be expected to change over time as Brazil matures as a market and
country risk declines. The second is that we have assumed that betas measure exposure to
country risk. A company like Embraer that derives the bulk of its revenues outside Brazil
could argue that it is less exposed to country risk. We could have derived | as a measure
of exposure to country risk for Embraer by looking at the proportion of its revenues that
it derives in Brazil and comparing it to the proportion of revenues derived by a typical
company in Brazil. In 2000, for instance, this would have yielded the following:

Proportion of Revenues from Brazil
Proportion of Revenues from Brazil

Embraer

| Embraer =
Typical Brazilian firm

Using this measure of exposure to country risk, Embraer would have had a much lower
cost of equity.

Cost of Equity in U.S. dollars

= Riskfree rate + Beta (Mature Market Risk Premium ) + | (Country Risk Premium)

= 5% + 0.88 (5.51%) + 0.15 (10.24%) = 11.39%

The final point is that the cost of equity in dollar terms can be converted into a nominal
real cost of equity fairly simply by considering the differences in expected inflation rates
in Brazil and the United States. For instance, if the expected inflation rate in Brazil is 10%
and the differential inflation rate in the United States is 2%, the cost of equity in nominal

real is as follows:

- 5
COS Of EQUIY g =1+ Cost of Bty g AN RO
us

5
=+ 0.1139)§w+- 1=20.12%
1.020

Implicitly, we assume that real riskfree rates around that world are the same with this

approach and that the risk premium scales up with inflation as well. The alternative is to
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estimate a cost of equity from scratch, beginning with a nominal real risk free rate (which
was 14% at the time of this analysis) and adding the premiums from above:

Cost of Equitynominal Real

= Riskfree rate + Beta (Mature Market Risk Premium ) +1 (Country Risk Premium)
=14% + 0.88 (5.51%) + 0.15 (10.24%) = 20.39%

Substituting in a real riskfree rate in the equation above would yield a real cost of equity.

Cost of Equity and a Small Firm Premium

In chapter 6, we presented evidence of asmall firm premium — small market-cap
stocks earn higher returns than large market-cap stocks with equivaent betas. The
magnitude and persistence of the small firm premium can be viewed as evidence that the
capital asset pricing model understates the risk of smaller companies, and that a cost of
equity based purely upon a CAPM beta will therefore yield too low a number for these
firms. There are some analysts who argue that you should therefore add a premium on to
the estimated cost of equity for smaller firms. Since small cap stocks have earned about 2%
more than large cap stocks over the last few decades, you could consider this a reasonabl e
estimate of the small firm premium. To estimate the cost of equity for asmall cap stock with
abeta of 1.2 (assuming a riskfree rate of 5.1% and a market risk premium of 4%), for
instance, you would do the following:

Cost of Equity for small-cap stock = Riskfree Rate + Beta* Market Risk Premium +
Small Cap Premium =5.1% + 1.2 * 4% + 2% = 11.9%

We would introduce two notes of caution with this approach. Firgt, it opens the door|
to aseries of adjustments that you could make to the cost of equity, reflecting the numeroug
inefficiencies that we cited in chapter 6. For instance, you could estimate alow PE premium,
alow priceto book premium and a high dividend yield premium and add them all to the cost|
of equity. If our objective in valuation isto uncover market mistakes, it would be a mistake
to start off with the presumption that markets are right in their assessmentsin the first place.
Second, a better way of considering the small firm premium would be to identify the
reasons for the premium and then develop more direct measures of risk. For instance,
assume that the higher risk of small cap stocks comes from the higher operating leverage
that these firms have, relative to their larger competitors. Y ou could adjust the betas for
operating leverage (as we did afew pages ago for Van Shoes) and use the higher betas for
small firms.

From Cost of Equity to Cost of Capital



While equity is undoubtedly an important and indispensable ingredient of the
financing mix for every business, it is but one ingredient. Most businesses finance some or
much of their operations using debt or some security that is a combination of equity and
debt. The costs of these sources of financing are generally very different from the cost of
equity and the cost of financing for a firm should reflect their costs as well, in proportion
to their use in the financing mix. Intuitively, the cost of capital is the weighted average of
the costs of the different components of financing -- including debt, equity and hybrid
securities -- used by a firm to fund its financial requirements. In this section, we examine
the process of estimating the cost of financing other than equity and the weights for

computing the cost of capital.

Calculating the Cost of Debt

The cost of debt measures the current cost to the firm of borrowing funds to
finance projects. In general terms, it is determined by the following variables:
(1) The riskless rate: As the riskless increases, the cost of debt for firms will also
increase.
(2) The default risk (and associated default spread) of the company: As the default risk of
a firm increases, the cost of borrowing money will also increase. In chapter 7, we looked
at how the default spread has varied across time and can vary across maturity.
(3) The tax advantage associated with debt: Since interest is tax deductible, the after-tax
cost of debt is a function of the tax rate. The tax benefit that accrues from paying interest
makes the after-tax cost of debt lower than the pre-tax cost. Furthermore, this benefit
increases as the tax rate increases.

After-tax cost of debt = Pre-tax cost of debt (1 - tax rate)
In this section, we will focus on how best to estimate the default risk in a firm and to
convert that default risk into a default spread that can be used to come up with a cost of
debt.

Estimating the Default Risk and Default Spread of a firm
The simplest scenario for estimating the cost of debt occurs when a firm has long
term bonds outstanding that are widely traded. The market price of the bond, in

conjunction with its coupon and maturity can serve to compute a yield that we use as the
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cost of debt. For instance, this approach works for a firm like AT&T that has dozens of
outstanding bonds that are liquid and trade frequently.

Many firms have bonds outstanding that do not trade on a regular basis. Since these
firms are usually rated, we can estimate their costs of debt by using their ratings and
associated default spreads. Thus, Boeing with a AA rating can be expected to have a cost
of debt approximately 0.50% higher than the treasury bond rate, since this is the spread
typically paid by AA rated firms.

Some companies choose not to get rated. Many smaller firms and most private
businesses fall into this category. While ratings agencies have sprung up in many emerging
markets, there are still a number of markets where companies are not rated on the basis of
default risk. When there is no rating available to estimate the cost of debt, there are two
alternatives:

1. Recent Borrowing History: Many firms that are not rated still borrow money from
banks and other financial institutions. By looking at the most recent borrowings
made by a firm, we can get a sense of the types of default spreads being charged
the firm and use these spreads to come up with a cost of debt.

2. Estimate a synthetic rating: An alternative is to play the role of a ratings agency
and assign a rating to a firm based upon its financial ratios; this rating is called a
synthetic rating. To make this assessment, we begin with rated firms and
examine the financial characteristics shared by firms within each ratings class. To

illustrate, table 8.5 lists the range of interest coverage ratios for small

manufacturing firms in each S&P ratings class12,

Table 8.5: Interest Coverage Ratios and Ratings: Low Market Cap Firms

Interest Coverage Ratio | Rating | Spread
> 125 AAA | 0.75%
95-125 AA 1.00%
7.5-9.5 A+ 1.50%
6-75 A 1.80%

45-6 A- 2.00%

12 This table was developed in 1999 and 2000, by listing out all rated firms, with market capitalization
lower than $ 2 billion, and their interest coverage ratios, and then sorting firms based upon their bond
ratings. The ranges were adjusted to eliminate outliers and to prevent overlapping ranges.
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3.5-4.5 BBB 2.25%
3-35 BB 3.50%
2.5-3 B+ 4.75%
2-25 B 6.50%
15-2 B- 8.00%

1.25-15 CCC | 10.00%

0.8-1.25 CcC 11.50%

0.5-0.8 C 12.70%

<0.5 D 14.00%

Now consider a small firm that is not rated but has an interest coverage ratio of 6.15.
Based on this ratio, we would assess a “synthetic rating” of A for the firm.

The interest coverage ratios tend to be lower for larger firms, for any given rating.

Table 8.6 summarizes these ratios:
Table 8.6: Interest Coverage Ratios and Ratings: High Market Cap Firms

Interest Coverage Ratio | Rating | Spread
>85 AAA | 0.75%
6.5-8.5 AA 1.00%
55-6.5 A+ 1.50%
4.25-5.5 A 1.80%
3-4.25 A- 2.00%
2.5-3 BBB | 2.25%
2-2.5 BB 3.50%
1.75-2 B+ 4.75%
1.5-1.75 B 6.50%
1.25-1.5 B- 8.00%
0.8-1.25 CCC | 10.00%
0.65-0.8 CC | 11.50%
0.2-0.65 C 12.70%
<0.2 D 14.00%

This approach can be expanded to allow for multiple ratios and qualitative
variables, as well. Once a synthetic rating is assessed, it can be used to estimate a default

spread which when added to the riskfree rate yields a pre-tax cost of debt for the firm.

Extending the Synthetic Ratings Approach
By basing the rating on the interest coverage ratio alone, we run the risk of missing

the information that is available in the other financial ratios used by ratings agencies. The
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approach described above can be extended to incorporate other ratios. The first step
would be to develop a score based upon multiple ratios. For instance, the Altman Z score,
which is used as a proxy for default risk, is a function of five financial ratios, which are
weighted to generate a Z score. The ratios used and their relative weights are usually
based upon empirical evidence on firm defaults. The second step is to relate the level of
the score to a bond rating, much as we have done in the table above with interest coverage
ratios.

In making this extension, though, note that complexity comes at a cost. While
credit or Z scores may, in fact, yield better estimates of synthetic ratings than those based
upon interest coverage ratios, changes in ratings arising from these scores are much more
difficult to explain than those based upon interest coverage ratios. That is the reason we

prefer the flawed but simpler ratings that we get from interest coverage ratios.

Estimating a Tax Rate

To estimate the after-tax cost of debt, we consider the fact that interest expenses
are tax deductible to the firm. While the computation is fairly simple and requires that we
multiply the pre-tax cost by (1- tax rate), the question of what tax rate to use can be a
difficult one to answer because we have so many choices. For instance, firms often report
an effective tax rate, estimated by dividing the taxes due by the taxable income. The
effective tax rate, though, is usually very different from the marginal tax rate, which is the
rate at which the last or the next dollar of income is taxed. Since interest expenses save
taxes at the margin (they are deducted from the last or the next dollar of income), the right
tax rate to use is the marginal tax rate.

The other caveat to keep in mind is that interest creates a tax benefit only if a firm
has enough income to cover the interest expenses. Firms that have operating losses will
not get a tax benefit, at least in the year of the loss, from interest expenses. The after-tax
cost of debt will be equal to the pre-tax cost of debt in that year. If you expect the firm to
make money in future years, you would need to adjust the after-tax cost of debt for taxes.

We will return to this issue and examine it in more detail in chapter 10, where we

will look at the same issue in the context of estimating after-tax cash flows.
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Illustration 8.10: Estimating the Cost of Debt: Boeing in June 2000
Boeing is rated AA by S&P. Using the typical default spreads for AA rated firms,

we could estimate the pre-tax cost for Boeing by adding the default spread13 of 1.00% to
the riskless rate of 5%.

Pre-tax cost of debtacyal rating = 5.00% + 1.00% = 6.00%%

Boeing has an effective tax rate of 27% but we use a marginal tax rate of 35%, which is the
federal marginal corporate tax rate to estimate the after-tax cost of debt for Boeing.
After-tax cost of debt = 6.00% (1-.35) = 3.90%

We could also compute a synthetic rating for Boeing, based upon its interest coverage
ratio from 1999. Based upon its operating income of $1,720 million in 1999 and interest
expense of $453 million in of that year, we would have estimated an interest coverage
ratio:

Interest coverage ratioggeing = 1720/453 = 3.80

Using Table 8.6, we would have assigned a synthetic rating of A- to Boeing. Based upon
default spreads prevailing in June 2000, this would have resulted in a default spread of
2.00% and a pre-tax cost of debt of 7.00% for the firm.

Estimating the Cost of Debt for an Emerging Market firm

In general, there are three problems that we run into when assessing the cost of
debt for emerging market firms. The first is that most of these firms are not rated, leaving
us with no option but to estimate the synthetic rating (and associated costs). The second
is that the synthetic ratings may be skewed by differences in interest rates between the
emerging market and the United States. Interest coverage ratios will usually decline as
interest rates increase and it may be far more difficult for a company in an emerging
market to achieve the interest coverage ratios of companies in developed markets. Finally,
the existence of country default risk level hangs over the cost of debt of firms in that
market.

The second problem can be fixed fairly simply by either modifying the tables

developed using U.S. firms or restating the interest expenses (and interest coverage ratios)
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in dollar terms. The question of country risk is a thornier one. Conservative analysts
often assume that companies in a country cannot borrow at a rate lower than the country
can borrow at. With this reasoning, the cost of debt for an emerging market company will
include the country default spread for the country.

Cost of debtemerging Market company= Riskless Rate + Country Default Spread + Company

Default Spreadsynhetic rating

The counter to this argument is that companies may be safer than the countries that they
operate in and that they bear only a portion or perhaps even none of the country default

spread.

Illustration 8.11: Estimating the Cost of Debt: Embraer in December 2000

To estimate Embraer’s cost of debt, we first estimate a synthetic rating for the
firm. Based upon its operating income of $810 million and interest expenses of $28
million in 2000, we arrived at an interest coverage ratio of 28.93 and an AAA rating.
While the default spread for AAA rated bonds was only 0.75%, there is the added
consideration that Embraer is a Brazilian firm. Since the Brazilian government bond traded
at a spread of 5.37% at the time of the analysis, you could argue that every Brazilian
company should pay this premium, in addition to its own default spread. With this
reasoning, the pre-tax cost of debt for Embraer in U.S. dollars (assuming a treasury bond
rate is 5%) can be calculated:

Cost of Debt = Riskfree rate + Default spread for country + Default Spread for firm
=5% + 5.37% + 0.75% = 11.12%

Using a marginal tax rate of 33%, we can estimate an after-tax cost of debt for Embraer:

After-tax cost of debt =11.12% (1- .33) = 7.45%

With this approach, the cost of debt for a firm can never be lower than the cost of debt

for the country in which it operates. Note, though, that Embraer gets a significant portion

of its revenues in dollars from contracts with non-Brazilian airlines. Consequently, it

could reasonably argue that it is less exposed to risk than the Brazilian government and

should therefore command a lower cost of debt.

13 We used the default spread of 1.00% from table 7.6.



=& ratings.xls: This spreadsheet allows you to estimate the synthetic rating and cost of

debt for any firm.

Calculating the Cost of Hybrid Securities

While debt and equity represent the fundamental financing choices available for
firms, there are some types of financing that share characteristics with both debt and
equity. These are called hybrid securities. In this section, we consider how best to

estimate the costs of such securities.

Cost of Preferred Stock

Preferred stock shares some of the characteristics of debt - the preferred dividend
is pre-specified at the time of the issue and is paid out before common dividend - and
some of the characteristics of equity - the payments of preferred dividend are not tax
deductible. If preferred stock is viewed as perpetual, the cost of preferred stock can be
written as follows:

_ Preferred Dividend per share
P> Market Price per preferred share

This approach assumes the dividend is constant in dollar terms forever and that the
preferred stock has no special features (convertibility, callability, etc.). If such special
features exist, they will have to be valued separately to estimate the cost of preferred
stock. In terms of risk, preferred stock is safer than common equity, because preferred
dividends are paid before dividends on common equity. It is, however, riskier than debt
since interest payments on debt are made prior to preferred dividend payments.
Consequently, on a pre-tax basis, it should command a higher cost than debt and a lower

cost than equity.

Ilustration 8.12: Calculating the Cost Of Preferred Stock: General Motors Co.

In March 1995, General Motors had preferred stock that paid a dividend of $2.28
annually and traded at $26.38 per share. The cost of preferred stock can be estimated as
follows:

Preferred Dividend per share _ 2.28

Cost of preferred stock = - =
Preferred Stock Price 26.38

=8.64%
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At the same time, GM's cost of equity, using the CAPM, was 13%, its pre-tax cost of
debt was 8.25% and its after-tax cost of debt was 5.28%. Not surprisingly, its preferred

stock was less expensive than equity but much more expensive than debt.

Calculating the Cost of Other Hybrid Securities

A convertible bond is a bond that can be converted into equity, at the option of
the bondholder. A convertible bond can be viewed as a combination of a straight bond
(debt) and a conversion option (equity). Instead of trying to calculate the cost of these
hybrid securities individually, we can break down hybrid securities into their debt and

equity components and treat the components separately.

Illustration 8.13: Breaking down a convertible bond into debt and equity components:
Amazon Inc

In 1999, Amazon Inc, the online retailer, issued convertible bonds with a coupon
rate of 4.75% and a ten-year maturity. Since the firm was losing money, it was rated
CCC+ by S&P and would have had to pay 11% if it had issued straight bonds at the same
time. The bonds were issued at a price that was 98% of par and the total par value of the
convertible bond issue was $1.25 billion. The convertible bond can be broken down into
straight bond and conversion option components.
Straight Bond component = Value of a straight 4.75% coupon bond due in 10 years with
an 11% interest rate = $636 (assuming semi-annual coupons)
Conversion Option = $980 - $636 = $344
The straight bond component of $636 is treated as debt and has the same cost as the rest
of debt. The conversion option of $344 is treated as equity and has the same cost of
equity as other equity issued by the firm. For the entire bond issue of $1.25 billion, the

value of debt is $811 million, and the value of equity is $439 million.

Calculating the Weights of Debt and Equity Components
Now that we have the costs of debt, equity and hybrid securities, we have to
estimate the weights that should be attached to each. Before we discuss how best to

estimate weights, we define what we include in debt. We then make the argument that
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weights used should be based upon market value and not book value. This is so because
the cost of capital measures the cost of issuing securities — stocks as well as bonds - to

finance projects and these securities are issued at market value, not at book value.

What is debt?

The answer to this question may seem obvious since the balance sheet for a firm
shows the outstanding liabilities of a firm. There are, however, limitations with using
these liabilities as debt in the cost of capital computation. The first is that some of the
liabilities on a firm’s balance sheet, such as accounts payable and supplier credit, are not
interest bearing. Consequently, applying an after-tax cost of debt to these items can
provide a misleading view of the true cost of capital for a firm. The second is that there
are items off the balance sheet that create fixed commitments for the firm and provide the
same tax deductions that interest payments on debt do. The most prominent of these off-
balance sheet items are operating leases. In chapter 3, we contrasted operating and capital
leases and noted that operating leases are treated as operating expenses rather than
financing expenses. Consider, though, what an operating lease involves. A retail firms
leases a store space for 12 years and enters into a lease agreement with the owner of the
space agreeing to pay a fixed amount each year for that period. We do not see much
difference between this commitment and borrowing money from a bank and agreeing to
pay off the bank loan over 12 years in equal annual instaliments.

There are therefore two adjustments we will make when we estimate how much
debt a firm has outstanding.

We will consider only interest bearing debt rather than all liabilities. We will

include both short term and long term borrowings in debt.

We will also capitalize operating leases and treat these expenditures as financing

expenses.

Capitalizing Operating Leases

Converting operating lease expenses into a debt equivalent is straightforward. The
operating lease commitments in future years, which are revealed in the footnotes to the
financial statements for US firms, should be discounted back at a rate that reflects their

status as unsecured and fairly risky debt. As an approximation, using the firm’s current
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pre-tax cost of borrowing as the discount rate yields a good estimate of the value of
operating leases.

Outside the United States, firms do not have to reveal their operating lease
commitments in future periods. When this is the case, you can get a reasonably close
estimate of the estimated debt value of operating leases by assuming that an annuity equal
to the current year’s operating lease payment for a period that reflects a typical lease
period (8 to 10 years).

There is one final issue relating to capitalization. Earlier in this chapter, we argued
that the interest coverage ratio could be used to estimate a synthetic rating for a firm that
is not rated. For firms with little in terms of conventional debt and substantial operating
leases, the interest coverage ratio used to estimate a synthetic rating has to be adapted to
include operating lease expenses.

Modified Interest Coverage Ratio = (EBIT + Current year’s Operating Lease
Expense)/(Interest Expenses + Current year’s Operating Lease Expense)
This ratio can then be used in conjunction with Tables 8.5 and 8.6 to estimate a synthetic

rating.

Illustration 8.14: The Debt Value of Operating Leases: Boeing in June 2000

Boeing has both conventional debt and operating lease commitments. In this
illustration, we will estimate the “debt value” of Boeing’s operating leases by taking the
present value of operating lease expenses over time. To compute the present value of
operating leases in Table 8.7, we use the pre-tax cost of borrowing for the firm which we
estimated to be 6.0% in Illustration 8.10.

Table 8.7: Debt Value of Operating Leases

Year Operating Lease  |Present Value
Expense at 6.0%

1 $ 205 $ 193.40

2 $ 167 $ 146.83

3 $ 120 $  100.75

4 $ 86 $ 68.12
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5} $ 61 $ 45.58
Yr6-15 $ 1 $ .
PV of Operating Lease Expenses | $  556.48

Thus, Boeing has $556 million more in debt than is reported in the balance sheet.

= Oplease.xls: This spreadsheet allows you to convert operating lease expenses into
debt.

Book Value versus Market Value Debt ratios

There are three standard arguments against using market value and none of them
are convincing. First, there are some financial managers who argue that book value is more
reliable than market value because it is not as volatile. While it is true that book value does
not change as much as market value, this is more a reflection of book value’s weakness
rather than its strength since the true value of the firm changes over time as both firm-

specific and market information is revealed. We would argue that market value, with its

volatility, is a much better reflection of true value than book value.14

Second, the defenders of book value also suggest that using book value rather than
market value is a more conservative approach to estimating debt ratios. This assumes that
market value debt ratios are always lower than book value debt ratios, an assumption not
based on fact. Furthermore, even if the market value debt ratios are lower than the book
value ratios, the cost of capital calculated using book value ratios will be lower than those
calculated using market value ratios, making them less conservative estimates, not more.
To illustrate this point, assume that the market value debt ratio is 10%, while the book
value debt ratio is 30%, for a firm with a cost of equity of 15% and an after-tax cost of
debt of 5%. The cost of capital can be calculated as follows:

With market value debt ratios: 15% (0.9) + 5% (0.1) = 14%

With book value debt ratios: 15% (.7) + 5% (.3) = 12%

14 There are some who argue that stock prices are much more volatile than the underlying true value. Even
if thisargument is justified (and it has not conclusively been shown to be so), the difference between
market value and true value is likely to be much smaller than the difference between book value and true
value.
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Third, it is claimed that lenders will not lend on the basis of market value, but this claim
again seems to be based more upon perception than fact. Any homeowner who has taken
a second mortgage on a house that has appreciated in value knows that lenders do lend on
the basis of market value. It is true, however, that the greater the perceived volatility in

the market value of an asset, the lower is the borrowing potential on that asset.

Estimating the Market Values of Equity and Debt

The market value of equity is generally the number of shares outstanding times the
current stock price. If there other equity claims in the firm such as warrants and
management option, these should also be valued and added on to the value of the equity in
the firm.

The market value of debt is usually more difficult to obtain directly, since very
few firms have all their debt in the form of bonds outstanding trading in the market. Many
firms have non-traded debt, such as bank debt, which is specified in book value terms but
not market value terms. A simple way to convert book value debt into market value debt
is to treat the entire debt on the books as one coupon bond, with a coupon set equal to
the interest expenses on all the debt and the maturity set equal to the face-value weighted
average maturity of the debt, and then to value this coupon bond at the current cost of
debt for the company. Thus, the market value of $1 billion in debt, with interest expenses
of $60 million and a maturity of 6 years, when the current cost of debt is 7.5% can be
estimated as follows:

L
Estimated Market Value of Debt = 60f—L075" = 1’0006
g 0.075 ; 1.075

=$930million

Gross Debt versus Net Debt

Gross debt refers to all debt outstanding ina firm. Net debt is the difference
between gross debt and the cash balance of the firm. For instance, a firm with $1.25
billion in interest bearing debt outstanding and a cash balance of $1 billion has a net debt
balance of $250 million. The practice of netting cash against debt is common in both Latin

America and Europe and the debt ratios are usually estimated using net debt.

50



It is generally safer to value a firm based upon gross debt outstanding and to add
the cash balance outstanding to the value of operating assets to arrive at the firm value.
The interest payment on total debt is then entitled to the tax benefits of debt and we can
assess the effect of whether the company invests its cash balances efficiently on value.

In some cases, especially when firms maintain large cash balances as a matter of
routine, analysts prefer to work with net debt ratios. If we choose to use net debt ratios,
we have to be consistent all the way through the valuation. To begin, the beta for the firm
should be estimated using a net debt ratio rather than a gross debt ratio. The cost of
equity that emerges from the beta estimate can be used to estimate a cost of capital, but
the market value weight on debt should be based upon net debt. Once we discount the
cash flows of the firm at the cost of capital, we should not add back cash. Instead, we
should subtract the net debt outstanding to arrive at the estimated value of equity.

Implicitly, when we net cash against debt to arrive at net debt ratios, we are
assuming that cash and debt have roughly similar risk. While this assumption may not be
outlandish when analyzing highly rated firms, it becomes much shakier when debt
becomes riskier. For instance, the debt in a BB rated firm is much riskier than the cash
balance in the firm and netting out one against the other can provide a misleading view of
the firm’s default risk. In general, using net debt ratios will overstate the value of riskier

firms.

Illustration 8.15: Difference between market value and book value debt ratios — Boeing in
June 2000

In this illustration we contrast the book values of debt and equity with the market
values. For debt, we estimate the market value of debt using the book value of debt, the
interest expense on the debt, the average maturity of the debt and the pre-tax cost of debt
for each firm. For Boeing, the book value of debt is $6,972 million, the interest expense on
the debt is $453 million, the average maturity of the debt is 13.76 years and the pre-tax

cost of debt is 6.00%. The estimated market value is as follows:
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& 1 O

1_ —_ -

G 3.76
Estimated MV of Boeing Debt = 453% 1.06°7 T+ 6’9173276
006 = 1.06%

1%}

=$7,291

To this, we need to add the present value of operating leases of $556 million to arrive at a
total market value for debt of $7,847 million.
The book value of equity for Boeing was $12,316 million while the market value

of equity was $55,197 million. The debt ratios in market value and book value terms are

computed.

Market Book
Debt to Equity % =14.22% % =56.61%
Debt/(Debt + Equity) %ﬁsm ~ 1245 %7122316 - 3015%

The market debt ratio is significantly lower than the book debt ratio.

E 3 wacccalc.xls: This spreadsheet allows you to convert book values of debt into

market values.

Estimating the Cost of Capital

Since a firm can raise its money from three sources -- equity, debt and preferred
stock -- the cost of capital is defined as the weighted average of each of these costs. The
cost of equity (k.) reflects the riskiness of the equity investment in the firm, the after-tax
cost of debt (ky) is a function of the default risk of the firm and the cost of preferred stock
(kps) Is a function of its intermediate standing in terms of risk between debt and equity.
The weights on each of these components should reflect their market value proportions
since these proportions best measure how the existing firm is being financed. Thus if E, D
and PS are the market values of equity, debt and preferred stock, respectively, the cost of

capital can be written as follows:

. e E A e D A e PS A
Cost of Capital = ke\—°+ d\—°+ S\—O
eD+E+PS?Z  “eD+E+PS?  ™eD+E +PSe

Illustration 8.16: Estimating Cost of Capital - Boeing
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Having estimated the costs of debt and equity in earlier illustrations and the
market value debt ratio in Illustration 8.15, we can put them together to arrive at a cost of
capital for Boeing.

Cost of Equity = 10.28% (from Illustration 8.8)

Cost of Debt = 3.90% (from Illustration 8.10)

Market Value Debt ratio = 12.45% (from Illustration 8.15)
Cost of capital = 10.28% (0.8755) + 3.90% (0.1245) = 9.49%

[llustration 8.17: Estimating Cost of Capital — Embraer in January 2001

To estimate a cost of capital for Embraer, we again draw on the estimates of cost
of equity and cost of debt we obtained in prior illustrations. The cost of capital will be
estimated using net debt all the way through (for the levered betas, interest coverage ratios
and debt ratios) and in U.S. dollars.
Cost of equity = 18.86% (from illustration 8.9)
After-tax cost of debt = 7.45% (from illustration 8.11)
Market Value of Debt = 1,328 million BR
Cash and Marketable Securities = 1,105 million BR
Market Value of Equity = 9,084 million BR
The cost of capital for Embraer is estimated below:
Net Debt = 1,328 million — 1,105 million = 223 million
& 9084 f'_5+ . & 223

o]
18.86% g— + .45%8—+ =18.59%
9084 + 2239 9084 + 2239

Cost of Capital =

To convert this into a nominal real cost of capital, we would apply the differential
inflation rates (10% in Brazil and 2% in the US)

- 8
Cost of Capital yqyinasr = (1 + Cost of Capital $)a¢r:]:c?;'t?gnR|§taf:aZ“ g—l
us

5
= (1.1859)§w+- 1=27.89%
1.029

Best Practices at Firms

53



We have spent this chapter discussing what firms should do when it comes to

estimating the cost of capital. What do they actually do? Bruner, Eades, Harris and

Higgins surveyed 27 well regarded corporations and their findings are summarized in

Table 8.8.

Table 8.8: Current Practices for Estimating Cost of Capital

Cost of capital item

Current Practices

Cost of Equity

81% of firms used the capital asset pricing model to estimate
the cost of equity, 4% used a modified capital asset pricing
model and 15% were uncertain about how they estimated the
cost of equity.

70% of firms used 10-year treasuries or longer as the riskless
rate, 7% used 3 to 5-year treasuries and 4% used the treasury
bill rate.

52% used a published source for a beta estimate, while 30%
estimated it themselves.

There was wide variation in the market risk premium used,

with 37% using a premium between 5 and 6%.

Cost of Debt 52% of firms used a marginal borrowing rate and a marginal tax
rate, while 37% used the current average borrowing rate and
the effective tax rate.

Weights for Debt and 59% used market value weights for debt and equity in the cost

Equity of capital, 15% used book value weights and 19% were

uncertain about what weights they used.

Source: Bruner, Eades, Harris and Higgins (1998)

Summary

When we analyze the investments of a firm or assess its value, we need to know

the cost that the firm faces in raising equity, debt and capital. The risk and return models

described in the previous chapter can be used to estimate the costs of equity and capital

for a firm.




Building on the premise that the cost of equity should reflect the riskiness of equity
to investors in the firm, there are three basic inputs we need to estimate the cost of equity
for any firm. The riskless rate is the expected return on an investment with no default risk
and no reinvestment risk. Since much of the analysis in corporate finance is long term, the
riskless rate should be the interest rate on a long term government bond. The risk
premium measures what investors demand as a premium for investing in risky
investments instead of riskless investments. This risk premium, which can vary across
investors, can be estimated either by looking at past returns on stocks and government
securities or by looking at how the market prices stocks currently. The beta for a firm is
conventionally measured using a regression of returns on the firm’s stock against returns
on a market index. This approach yields imprecise beta estimates and we are better off
estimating betas by examining the betas of the businesses that the firm operates in.

The cost of capital is a weighted average of the costs of the different components of
financing, with the weights based on the market values of each component. The cost of
debt is the market rate at which the firm can borrow, adjusted for any tax advantages of
borrowing. The cost of preferred stock, on the other hand, is the preferred dividend.

The cost of capital is useful at two levels. On a composite basis, it is what these firms
have to make collectively on their investments to break even. It is also the appropriate
discount rate to use to discount expected future cash flows to arrive at an estimate of firm

value.
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Problems

1. In December 1995, Boise Cascade’s stock had a beta of 0.95. The treasury bill rate at the time
was 5.8% and the treasury bond rate was 6.4%.

a. Estimate the expected return on the stock for a short term investor in the company.

b. Estimate the expected return on the stock for a long term investor in the company.

c. Estimate the cost of equity for the company.

2. (Continuing problem 1) Boise Cascade also had debt outstanding of $1.7 billion and a market
value of equity of $1.5 billion; the corporate marginal tax rate was 36%.
a. Assuming that the current beta of 0.95 for the stock is a reasonable one, estimate the
unlevered beta for the company.
b. How much of the risk in the company can be attributed to business risk and how much

to financial leverage risk?

3. Biogen Inc., as biotechnology firm, had a beta of 1.70 in 1995. It had no debt outstanding at the
end of that year.
a. Estimate the cost of equity for Biogen, if the treasury bond rate is 6.4%.
b. What effect will an increase in long term bond rates to 7.5% have on Biogen’s cost of
equity?

c. How much of Biogen’s risk can be attributed to business risk?

4. Genting Berhad is a Malaysian conglomerate, with holding in plantations and tourist resorts.
The beta estimated for the firm, relative to the Malaysian stock exchange, is 1.15, and the long
term government borrowing rate in Malaysia is 11.5%.
a. Estimate the expected return on the stock.
b. If you were an international investor, what concerns, if any, would you have about
using the beta estimated relative to the Malaysian Index? If you do, how would you
modify the beta?

5. You have just done a regression of monthly stock returns of HeavyTech Inc., a manufacturer
of heavy machinery, on monthly market returns over the last five years and come up with the

following regression:
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RHeavyTech = 0.5% + 1.2 RM

The variance of the stock is 50% and the variance of the market is 20%. The current T.Bill rate is
3% (It was 5% one year ago). The stock is currently selling for $50, down $4 over the last year,
and has paid a dividend of $2 during the last year and expects to pay a dividend of $2.50 over the
next year. The NYSE composite has gone down 8% over the last year with a dividend yield of
3%. HeavyTech Inc. has a tax rate of 40%.

a. What is the expected return on HeavyTech over the next year?

b. What would you expect HeavyTech's price to be one year from today?

c. What would you have expected HeavyTech's stock returns to be over the last year?

d. What were the actual returns on HeavyTech over the last year?

e. HeavyTech has $100 million in equity and $5 million in debt. It plans to issue $50 million in

new equity and retire $50 million in debt. Estimate the new beta.

6. Safecorp, which owns and operates grocery stores across the United States, currently has $50
million in debt and $100 million in equity outstanding. Its stock has a beta of 1.2. It is planning a
leveraged buyout, where it will increase its debt/equity ratio to 8. If the tax rate is 40%, what will
the beta of the equity in the firm be after the LBO?

7. Novell, which had a market value of equity of $2 billion and a beta of 1.50, announced that it
was acquiring WordPerfect, which had a market value of equity of $1 billion and a beta of 1.30.
Neither firm had any debt in its financial structure at the time of the acquisition and the corporate
tax rate was 40%.

a. Estimate the beta for Novell after the acquisition, assuming that the entire acquisition was

financed with equity.

b. Assume that Novell had to borrow the $1 billion to acquire WordPerfect. Estimate the beta

after the acquisition.

8. You are analyzing the beta for Hewlett Packard and have broken down the company into four

broad business groups with market values and betas for each group.

Business Group Market Value of Equity Beta
Mainframes $ 2.0 billion 1.10
Personal Computers $ 2.0 billion 1.50

Software $ 1.0 billion 2.00
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Printers $ 3.0 billion 1.00

a. Estimate the beta for Hewlett Packard as a company. Is this beta going to be equal to the
beta estimated by regressing past returns on HP stock against a market index. Why or Why
not?

b. If the treasury bond rate is 7.5%, estimate the cost of equity for Hewlett Packard.
Estimate the cost of equity for each division. Which cost of equity would you use to value
the printer division?

c. Assume that HP divests itself of the mainframe business and pays the cash out as a
dividend. Estimate the beta for HP after the divestiture. (HP had $1 billion in debt

outstanding.)

9. The following table summarizes the percentage changes in operating income, percentage

changes in revenue and betas for four pharmaceutical firms.

Firm % Change in Revenue % Change in Operating Income Beta
PharmaCorp 27% 25% 1.00
SynerCorp 25% 32% 1.15
BioMed 23% 36% 1.30
Safemed 21% 40% 1.40

a. Calculate the degree of operating leverage for each of these firms.

b. Use the operating leverage to explain why these firms have different betas.

10. A prominent beta estimation service reports the beta of Comcast Corporation, a major cable
TV operator, to be 1.45. The service claims to use weekly returns on the stock over the prior five
years and the NYSE composite as the market index to estimate betas. You replicate the regression
using weekly returns over the same period and arrive at a beta estimate of 1.60. How would you

reconcile the two estimates?

11. Battle Mountain is a mining company, which mines gold, silver and copper in mines in South
America, Africa and Australia. The beta for the stock is estimated to be 0.30. Given the volatility

in commodity prices, how would you explain the low beta?
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12. You have collected returns on AnaDone Corporation (AD Corp.), a large diversified

manufacturing firm, and the NYSE index for five years:

Year AD Corp NYSE
1981 10% 5%
1982 5% 15%
1983 -5% 8%
1984 20% 12%
1985 -5% -5%

a. Estimate the intercept (alpha) and slope (beta) of the regression.

b. If you bought stock in AD Corp. today, how much would you expect to make
as a return over the next year? [The six-month T.Bill rate is 6%]

c. Looking back over the last five years, how would you evaluate AD's
performance relative to the market?

d. Assume now that you are an undiversified investor and that you have all of
your money invested in AD Corporation. What would be a good measure of the
risk that you are taking on? How much of this risk would you be able to eliminate
if you diversify?

e. AD is planning to sell off one of its divisions. The division under consideration
has assets which comprise half of the book value of AD Corporation and 20% of
the market value. Its beta is twice the average beta for AD Corp (before
divestment). What will the beta of AD Corporation be after divesting this

division?

13. You run a regression of monthly returns of Mapco Inc, an oil and gas producing firm, on the
S&P 500 index and come up with the following output for the period 1991 to 1995.

Intercept of the regression = 0.06%

Slope of the regression = 0.46

Standard error of X-coefficient = 0.20

R squared = 5%
There are 20 million shares outstanding and the current market price is $2 per share. The firm has
$20 million in debt outstanding. (The firm has a tax rate of 36%.)
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a. What would an investor in Mapco's stock require as a return if the T.Bond rate is 6%?
b. What proportion of this firm's risk is diversifiable?

c. Assume now that Mapco has three divisions, of equal size (in market value terms). It
plans to divest itself of one of the divisions for $20 million in cash and acquire another for
$50 million (It will borrow $30 million to complete this acquisition). The division it is
divesting is in a business line where the average unlevered beta is 0.20 and the division it
is acquiring is in a business line where the average unlevered beta is 0.80. What will the

beta of Mapco be after this acquisition?

14. You have just run a regression of monthly returns of American Airlines (AMR) against the
S&P 500 over the last five years. You have misplaced some of the output and are trying to derive
it from what you have.
a. You know the R squared of the regression is 0.36 and that your stock has a variance of
67%. The market variance is 12%. What is the beta of AMR?
b. You also remember that AMR was not a very good investment during the period of the
regression and that it did worse than expected (after adjusting for risk) by 0.39% a month
for the five years of the regression. During this period, the average riskfree rate was
4.84%. What was the intercept on the regression?
c. You are comparing AMR Inc. to another firm which also has an R squared of 0.48. Will

the two firms have the same beta? If not, why not?

15. You have run a regression of monthly returns on Amgen, a large biotechnology firm, against

monthly returns on the S&P 500 index, and come up with the following output.
Rstock = 3.28%+ 1.65 RMarket R2=0.20

The current one-year treasury bill rate is 4.8% and the current thirty-year bond rate is 6.4%. The
firm has 265 million shares outstanding selling for $30 per share.

a. What is the expected return on this stock over the next year?

b. Would your expected return estimate change if the purpose was to get a discount rate

to analyze a thirty-year capital budgeting project?
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c. An analyst has estimated, correctly, that the stock did 51.10% better than expected,
annually, during the period of the regression. Can you estimate the annualized riskfree
rate that she used for her estimate?

d. The firm has a debt/equity ratio of 3%, and faces a tax rate of 40%. It is planning to
issue $2billion in new debt and acquire a new business for that amount with the same risk

level as the firm's existing business. What will the beta be after the acquisition?

16. You have just run a regression of monthly returns on MAD Inc., a newspaper and
magazine publisher, against returns on the S&P 500 and arrived at the following result.
Rmap =—0.05% + 1.20 Rggp
The regression has an R-squared of 22%. The current T.Bill rate is 5.5% and the current
T.Bond rate is 6.5%. The riskfree rate during the period of the regression was 6%.
Answer the following questions relating to the regression.
a. Based upon the intercept, how well or badly did MAD do, relative to
expectations, during the period of the regression?
b. You now realize that MAD Inc. went through a major restructuring at the end
of last month (which was the last month of your regression) and made the
following changes:
The firm sold off its magazine division, which had an unlevered beta of 0.6, for
$20 million.
It borrowed an additional $20 million and bought back stock worth $40
million.
After the sale of the division and the share repurchase, MAD Inc. had $40
million in debt and $120 million in equity outstanding.

If the firm’s tax rate is 40%, re-estimate the beta, after these changes.

17. Time Warner Inc., the entertainment conglomerate, has a beta of 1.61. Part of the reason for
the high beta is the debt left over from the leveraged buyout of Time by Warner in 1989, which
amounted to $10 billion in 1995. The market value of equity at Time Warner in 1995 was also
$10 billion. The marginal tax rate was 40%.

a. Estimate the unlevered beta for Time Warner.
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b. Estimate the effect of reducing the debt ratio by 10% each year for the next two years on

the beta of the stock.

18. Chrysler, the automotive manufacturer, had a beta of 1.05 in 1995. It had $13 billion in debt
outstanding in that year and 355 million shares trading at $50 per share. The firm had a cash
balance of $8 billion at the end of 1995. The marginal tax rate was 36%.

a. Estimate the unlevered beta of the firm.

b. Estimate the effect of paying out a special dividend of $5 billion on this unlevered beta.

c. Estimate the beta for Chrysler after the special dividend.

19. You are trying to estimate the beta of a private firm that manufactures home appliances. You

have managed to obtain betas for publicly traded firms that also manufacture home appliances.

Firm Beta Debt MV of Equity
Black & Decker 1.40 $ 2,500 $ 3,000
Fedders Corp. 1.20 $5 $ 200
Maytag Corp. 1.20 $ 540 $ 2250
National Presto 0.70 $8 $ 300
Whirlpool 1.50 $ 2900 $ 4000

The private firm has a debt equity ratio of 25%, and faces a tax rate of 40%. The publicly traded
firms all have marginal tax rates of 40% as well.
a. Estimate the beta for the private firm.

b. What concerns, if any, would you have about using betas of comparable firms?

20. As the result of stockholder pressure, RIR Nabisco is considering spinning off its food
division. You have been asked to estimate the beta for the division and decide to do so by
obtaining the beta of comparable publicly traded firms. The average beta of comparable publicly
traded firms is 0.95 and the average debt/equity ratio of these firms is 35%. The division is
expected to have a debt ratio of 25%. The marginal corporate tax rate is 36%.

a. What is the beta for the division?

b. Would it make any difference if you knew that RJR Nabisco had a much higher fixed cost

structure than the comparable firms used here?
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21. Southwestern Bell, a phone company, is considering expanding its operations into the media
business. The beta for the company at the end of 1995 was 0.90 and the debt/equity ratio was 1.
The media business is expected to be 30% of the overall firm value in 1999 and the average beta
of comparable firms is 1.20; the average debt/equity ratio for these firms is 50%. The marginal
corporate tax rate is 36%.

a. Estimate the beta for Southwestern Bell in 1999, assuming that it maintains its current

debt/equity ratio.

b. Estimate the beta for Southwestern Bell in 1999, assuming that it decides to finance its

media operations with a debt/equity ratio of 50%.

22. The chief financial officer of Adobe Systems, a growing software manufacturing firm, has
approached you for some advice regarding the beta of his company. He subscribes to a service
which estimates Adobe System’s beta each year and he has noticed that the beta estimates have
gone down every year since 1991: 2.35 in 1991 to 1.40 in 1995. He would like the answers to the
following questions:

a. Is this decline in beta unusual for a growing firm?

b. Why would the beta decline over time?

c. Is the beta likely to keep decreasing over time?

23. You are analyzing Tiffany, an upscale retailer, and find that the regression estimate of the
firm’s beta is 0.75; the standard error for the beta estimate is 0.50. You also note that the average
unlevered beta of comparable specialty retailing firms is 1.15.
a. If Tiffany has a debt/equity ratio of 20%, estimate the beta for the company based upon
comparable firms. (The tax rate is 40%.)
b. Estimate a range for the beta from the regression.
c. Assume that Tiffany’s is rated BBB and that the default spread for BBB rated firms is
1% over the treasury bond rate. If the treasury bond rate is 6.5%, estimate the cost of

capital for the firm.

24. You have been asked to estimate the cost of capital for NewTel, a telecomm firm. The firm
has the following characteristics:

There are 100 million shares outstanding trading at $250 per share.
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The firm has a book value of ten-year debt of $10 billion and interest expenses of $600
million on the debt. The firm is not rated, but it had operating income of $2.5 billion last year.
Firms with an interest coverage ratio of 3.5 to 4.5 were rated BBB.
The unlevered beta of other telecomm firms is 0.80
The treasury bond rate is 6%, and the tax rate for the firm is 35%.
a. Estimate the market value of debt for this firm

b. Based upon the synthetic rating, estimate the cost of debt for this firm.
c. Estimate the cost of capital for this firm.



CHAPTER 9

MEASURING EARNINGS

To estimate cash flows, we usually begin with a measure of earnings. Free cash
flows to the firm, for instance, are based upon after-tax operating earnings. Free cashflow,
to equity estimates, on the other hand, commence with net income. While we obtain and
use measures of operating and net income from accounting statements, the accounting
earnings for many firms bear little or no resemblance to the true earnings of the firm.

In this chapter, we begin by consider the philosophical difference between the
accounting and financial views of firms. We then consider how the earnings of a firm, at
least as measured by accountants, have to be adjusted to get a measure of earnings that is
more appropriate for valuation. In particular, we examine how to treat operating lease
expenses, which we argue are really financial expenses, and research and development
expenses, which we consider to be capital expenses. The adjustments affect not only our
measures of earnings but our estimates of book value of capital. We also look at
extraordinary items (both income and expenses) and one-time charges, the use of which
has expanded significantly in recent years as firms have shifted towards managing earnings
more aggressively. The techniques used to smooth earnings over periods and beat analyst
estimates can skew reported earnings and, if we are not careful, the values that emerge

from them.

Accounting versus Financial Balance Sheets

When analyzing a firm, what are the questions to which we would like to know
the answers? A firm, as we define it, includes both investments already made -- we will
call these assets-in-place -- and investments yet to be made -- we will call these growth
assets. In addition, a firm can either borrow the funds it needs to make these investments,
in which case it is using debt, or raise it from its owners, in the form of equity. Figure 9.1

summarizes this description of a firm in the form of a financial balance sheet:




Figure 9.1: A Financial Balance Sheet

Assets Liabilities

Existing Investments . . /Fixed Claim on cash flows
Generate cashflows today Assetsin Place Deb Little or No rolein management
Includeslong lived (fixed) and Fixed Maturity

short-lived(working Tax Deductible

capital) assets
Expected Vaue that will be Growth Assets Equity /Resi dua Claim on cash flows
created by future investments Significant Role in management

\Perpetual Lives

Note that while this summary does have some similarities with the accounting balance
sheet, but there are key differences. The most important one is that here we explicitly
consider growth assets when we look at what a firm owns.

When doing a financial analysis of a firm, we would like to be able to answer of
questions relating to each of these items. Figure 9.2 lists the questions.

Figure 9.2: Key Financial Questions

Assets Liabilities
What are the assetsin place? . . Wheat is the value of the debt?
How valuable are these assets? | Assetsin Place Deb How risky isthe debt?
How risky are these assets?
What are the growth assets? Growth Assets Equity What isthe value of the equity?
How valuable are these assets? How risky isthe equity?

As we will see in this chapter, accounting statements allow us to acquire some
information about each of these questions, but they fall short in terms of both the
timeliness with which they provide it and the way in which they measure asset value,

earnings and risk.

Adjusting Earnings

The income statement for a firm provides measures of both the operating and
equity income of the firm in the form of the earnings before interest and taxes (EBIT) and
net income. When valuing firms, there are two important considerations in using this
measure. One is to obtain as updated an estimate as possible, given how much these firms

change over time. The second is that reported earnings at these firms may bear little



resemblance to true earnings because of limitations in accounting rules and the firms’ own

actions.

The Importance of Updating Earnings

Firms reveal their earnings in their financial statements and annual reports to
stockholders. Annual reports are released only at the end of a firm’s financial year, but
you are often required to value firms all through the year. Consequently, the last annual
report that is available for a firm being valued can contain information that is sometimes
six or nine months old. In the case of firms that are changing rapidly over time, it is
dangerous to base value estimates on information that is this old. Instead, use more recent
information. Since firms in the United States are required to file quarterly reports with the
SEC (10-Qs) and reveal these reports to the public, a more recent estimate of key items in
the financial statements can be obtained by aggregating the numbers over the most recent
four quarters. The estimates of revenues and earnings that emerge from this exercise are
called “trailing 12-month” revenues and earnings and can be very different from the values
for the same variables in the last annual report.

There is a price paid for the updating. Unfortunately, not all items in the annual
report are revealed in the quarterly reports. You have to either use the numbers in the last
annual report (which does lead to inconsistent inputs) or estimate their values at the end
of the last quarter (which leads to estimation error). For example, firms do not reveal
details about options outstanding (issued to managers and employees) in quarterly
reports, while they do reveal them in annual reports. Since you need to value these
options, you can use the options outstanding as of the last annual report or assume that
the options outstanding today have changed to reflect changes in the other variables. (For
instance, if revenues have doubled, the options have doubled as well.)

For younger firms, it is critical that you stay with the most updated numbers you
can find, even if these numbers are estimates. These firms are often growing exponentially
and using numbers from the last financial year will lead to under valuing them. Even those
that are not are changing substantially from quarter to quarter, updated information might

give you a chance to capture these changes.



There are several financial markets where firms still file financial reports only once
a year, thus denying us the option of using quarterly updates. When valuing firms in these

markets, analysts may have to draw on unofficial sources to update their valuations.

[lustration 9.1: Updated Earnings for Ariba: June 2000

Assume that you were valuing Ariba, a firm specializing in Business-to-Business
e-commerce in June 2000. The last 10-K was as of September 1999 and several months
old; and the firm had released two quarterly reports (10-Qs): one in December 1999 and
one in March 2000. To illustrate how much the fundamental inputs to the valuation have
changed in the six months, the information in the last 10-K is compared to the trailing 12-

month information in the latest 10-Q for revenues, operating income, R&D expenses, and

net income.
Table 9.1: Ariba: Trailing 12-month versus 10-K (in thousands)
Six Months ending | Six months ending Annual Trailing 12-
March 2000 March 1999 September 1999 month

Revenues $63,521 $16,338 $45,372 $92,555
EBIT -$140,604 -$8,315 -$31,421 -$163,710
R&D $11,567 $3,849 $11,620 $19,338
Net Income -$136,274 -$8,128 -$29,300 -$157,446

Trailing 12-month = Annual Sept 1999 — Six Months March 1999 + Six Months March 2000
The trailing 12-month revenues are twice the revenues reported in the latest 10-K and the

firm’s operating loss and net loss have both increased more than five-fold. Ariba in March
2000 was a very different firm from Ariba in September 1999. Note that these are not the
only three inputs that have changed. The number of shares outstanding in the firm has
changed dramatically as well, from 35.03 million shares in September 1999 to 179.24
million shares in the latest 10-Q (March 2000) and to 235.8 million shares in June 2000.

Correcting Earnings Misclassification
The expenses incurred by a firm can be categorized into three groups:
Operating expenses are expenses that generate benefits for the firm only in the current

period. For instance, the fuel used by an airline in the course of its flights is an



operating expense, as is the labor cost for an automobile company associated with
producing vehicles.

Capital expenses are expenses that generate benefits over multiple periods. For
example, the expense associated with building and outfitting a new factory for an
automobile manufacturer is a capital expense, since it will generate several years of
revenues.

Financial expenses are expenses associated with non-equity capital raised by a firm.
Thus, the interest paid on a bank loan would be a financial expense.

The operating income for a firm, measured correctly, should be equal to its
revenues less its operating expenses. Neither financial nor capital expenses should be
included in the operating expenses in the year that they occur, though capital expenses
may be depreciated or amortized over the period that the firm obtains benefits from the
expenses. The net income of a firm should be its revenues less both its operating and
financial expenses. No capital expenses should be deducted to arrive at net income.

The accounting measures of earnings can be misleading because operating, capital
and financial expenses are sometimes misclassified. We will consider the two most
common misclassifications in this section and how to correct for them. The first is the
inclusion of capital expenses such as R&D in the operating expenses, which skews the
estimation of both operating and net income. The second adjustment is for financial
expenses such as operating leases expenses that are treated as operating expenses. This
affects the measurement of operating income but not net income.

The third factor to consider is the effects of the phenomenon of “managed
earnings” at these firms. Technology firms sometimes use accounting techniques to post

earnings that beat analyst estimates resulting in misleading measures of earnings.

Capital Expenses treated as Operating Expenses

While, in theory, income is not computed after capital expenses, the reality is that
there are a number of capital expenses that are treated as operating expenses. For instance,
a significant shortcoming of accounting statements is the way in which they treat research
and development expenses. Under the rationale that the products of research are too

uncertain and difficult to quantify, accounting standards have generally required that all



R&D expenses to be expensed in the period in which they occur. This has several
consequences, but one of the most profound is that the value of the assets created by
research does not show up on the balance sheet as part of the total assets of the firm.
This, in turn, creates ripple effects for the measurement of capital and profitability ratios
for the firm. We will consider how to capitalize R&D expenses in the first part of the
section and extend the argument to other capital expenses in the second part of the

section.

Capitalizing R&D Expenses

Research expenses, notwithstanding the uncertainty about future benefits, should
be capitalized. To capitalize and value research assets, you make an assumption about
how long it takes for research and development to be converted, on average, into
commercial products. This is called the amortizable life of these assets. This life will vary
across firms and reflect the commercial life of the products that emerge from the research.
To illustrate, research and development expenses at a pharmaceutical company should
have fairly long amortizable lives, since the approval process for new drugs is long. In
contrast, research and development expenses at a software firm, where products tend to
emerge from research much more quickly should be amortized over a shorter period.

Once the amortizable life of research and development expenses has been
estimated, the next step is to collect data on R&D expenses over past years ranging back
to the amortizable life of the research asset. Thus, if the research asset has an amortizable
life of 5 years, the R&D expenses in each of the five years prior to the current one have to
be obtained. For simplicity, it can be assumed that the amortization is uniform over time,
which leads to the following estimate of the residual value of research asset today.

Value of the Research Asset = té:f) R&D, (n+9

t=-(n-1)

Thus, in the case of the research asset with a five-year life, you cumulate 1/5 of the R&D
expenses from four years ago, 2/5 of the R & D expenses from three years ago, 3/5 of the
R&D expenses from two years ago, 4/5 of the R&D expenses from last year and this
year’s entire R&D expense to arrive at the value of the research asset. This augments the

value of the assets of the firm, and by extension, the book value of equity.



Adjusted Book Value of Equity = Book Value of Equity + Value of the Research Asset
Finally, the operating income is adjusted to reflect the capitalization of R&D
expenses. First, the R&D expenses that were subtracted out to arrive at the operating
income are added back to the operating income, reflecting their re-categorization as capital
expenses. Next, the amortization of the research asset is treated the same way that
depreciation is and netted out to arrive at the adjusted operating income.
Adjusted Operating Income = Operating Income + R & D expenses -
Amortization of Research Asset
The adjusted operating income will generally increase for firms that have R&D expenses
that are growing over time. The net income will also be affected by this adjustment:
Adjusted Net Income = Net Income + R & D expenses — Amortization of Research Asset

While we would normally consider only the after-tax portion of this amount, the fact that

R&D is entirely tax deductible eliminates the need for this adjustment.1

L3 R&Dconv.xls: This spreadsheet allows you to convert R&D expenses from operating

to capital expenses.

[llustration 9.2: Capitalizing R&D expenses: Amgen in March 2001

Amgen is a bio-technology firm. Like most pharmaceutical firms, it has a
substantial amount of R&D expenses and we will attempt to capitalize it in this section.
The first step in this conversion is determining an amortizable life for R & D expenses.
How long will it take, on an expected basis, for research to pay off at Amgen? Given the
length of the approval process for new drugs by the Food and Drugs Administration, we
will assume that this amortizable life is 10 years.

The second step in the analysis is collecting research and development expenses
from prior years, with the number of years of historical data being a function of the

amortizable life. Table 9.2 provides this information for the firm.

1if only amortization were tax deductible, the tax benefit from R&D expenses would be:

Amortization * tax rate

This extra tax benefit we get from the entire R&D being tax deductible is as follows:

(R&D — Amortization) * tax rate

If we subtract out (R&D — Amortization) (1- tax rate) and add the differential tax benefit which is
computed above, (1- tax rate) drops out of the equation.



Table 9.2: Historical R& D Expenses (in millions)

Year R& D Expenses

Current 845.00
-1 822.80
-2 663.30
-3 630.80
-4 528.30
-5 451.70
-6 323.63
-7 255.32
-8 182.30
-9 120.94
-10

[Note that the firm has been in existence for only nine years, and that there is no
information therefore available for year —10.] The current year’s information reflects the
R&D in the last financial year (which was calendar year 2000).

The portion of the expenses in prior years that would have been amortized
already and the amortization this year from each of these expenses is considered. To make
estimation simpler, these expenses are amortized linearly over time; with a 10-year life,
10% is amortized each year. This allows us to estimate the value of the research asset
created at each of these firms and the amortization of R&D expenses in the current year.
The procedure is illustrated in table 9.3:

Table 9.3: Value of Research Asset

Amortization

Year R&D Expense Unamortized portion  |this year
Current 845.00 1.00 845.00
-1 822.80 0.90 740.52 $ 82.28

-2 663.30 0.80 530.64 $ 66.33




-3 630.80 0.70 441.56 $ 63.08
-4 528.30 0.60 316.98 $ 52.83
-5 451.70 0.50 225.85 $ 45.17
-6 323.63 0.40 129.45 $ 32.36
-7 255.32 0.30 76.60 $ 25.53
-8 182.30 0.20 36.46 $ 18.23
-9 120.94 0.10 12.09 $ 12.09
-10 0.00 0.00 0.00 $

[Note that none of the current year’s expenditure has been amortized because it is
assumed to occur at the end of the year but that 50% of the expense from 5 years ago has
been amortized. The sum of the dollar values of unamortized R&D from prior years is
$3.355 billion. This can be viewed as the value of Amgen’s research asset and would be
also added to the book value of equity for computing return on equity and capital
measures. The sum of the amortization in the current year for all prior year expenses is
$397.91 million.

The final step in the process is the adjustment of the operating income to reflect
the capitalization of research and development expenses. We make the adjustment by
adding back R&D expenses to the operating income (to reflect its reclassification as a
capital expense) and subtract out the amortization of the research asset, estimated in the
last step. For Amgen, which reported operating income of $1,549 million in its income
statement for 2000, the adjusted operating earnings would be:

Adjusted Operating Earnings

= Operating Earnings + Current year’s R&D expense — Amortization of Research Asset
= 1,549 + 845 — 398 = $1,996 million

The stated net income of $1,139 million can be adjusted similarly.

Adjusted Net Income

= Net Income + Current year’s R&D expense — Amortization of Research Asset
=1,139 + 845 — 398 = $1,586 million



Both the book value of equity and capital are augmented by the value of the research
asset. Since measures of return on capital and equity are based upon the prior year’s
values, we computed the value of the research asset at the end of 1999, using the same
approach that we used in 2000 and obtained a value of $2,909 million.2
Value of Research Asset;ggq = $2,909 million
Adjusted Book Value of Equity,q99 = Book Value of Equity;q99 + Value of Research Asset
= 3,024 million + 2,909 million = $5,933 million
Adjusted Book Value of Capital 999 = Book Value of Capital,gq9 + Value of Research
Asset
= 3,347 million + 2909 million = $6,256 million
The returns on equity and capital are reported with both the unadjusted and adjusted

numbers below:

Unadjusted Adjusted for R&D
Return on Equity 1,139 —37.67% 1,586 — 26.73%
3,024 5,933
Pre-tax Return on Capital 1,549 _ 46.98% 1,996 _ 31.91%
3,347 6,256

While the profitability ratios for Amgen remain impressive even after the adjustment,

they decline significantly from the unadjusted numbers. This is likely to happen for most

firms that earn high returns on equity and capital and have substantial R&D expenses.3

Capitalizing Other Operating Expenses

While R&D expenses are the most prominent example of capital expenses being
treated as operating expenses, there are other operating expenses that arguably should be
treated as capital expenses. Consumer product companies such as Gillette and Coca Cola
could argue that a portion of advertising expenses should be treated as capital expenses,

since they are designed to augment brand name value. For a consulting firm like KPMG,

2 Note that you can arrive at this value using the table above and shifting the amortization numbers by one
row. Thus, $ 822.80 million will become the current year’s R&D, $ 663.3 million will become the R&D
for year —1 and 90% of it will be unamortized and so on.

3 If the return on capital earned by a firm is well below the cost of capital, the adjustment could result in a
higher return.




the cost of recruiting and training its employees could be considered a capital expense,
since the consultants who emerge are likely to be the heart of the firm’s assets and
provide benefits over many years. For many new technology firms, including e-tailers
such as Amazon.com, the biggest operating expense item is selling, general and
administrative expenses (SG&A). These firms could argue that a portion of these
expenses should be treated as capital expenses since they are designed to increase brand
name awareness and bring in new presumably long term customers. America Online, for
instance, used this argument to justify capitalizing the expenses associated with the free
trial CDs that it bundled with magazines in the United States.

While this argument has some merit, you should remain wary about using it to
justify capitalizing these expenses. For an operating expense to be capitalized, there
should be substantial evidence that the benefits from the expense accrue over multiple
periods. Does a customer who is enticed to buy from Amazon, based upon an
advertisement or promotion, continue as a customer for the long term? There are some

analysts who claim that this is indeed the case and attribute significant value added to

each new customer.# It would be logical, under those circumstances, to capitalize these
expenses using a procedure similar to that used to capitalize R&D expenses.
Determine the period over which the benefits from the operating expense (such as
SG&A) will flow.
Estimate the value of the asset (similar to the research asset) created by these
expenses. If the expenses are SG&A expenses, this would be the SG&A asset.
Adjust the operating income for the expense and the amortization of the created
asset.
Adjusted Operating Income = Operating Income + SG&A expenses for the current period
— Amortization of SG&A Asset

A similar adjustment has to be made to net income:

4 As an example, Jamie Kiggen, an equity research analyst at Donaldson, Lufkin and Jenrette, valued an
Amazon customer at $2,400 in an equity research report in 1999. This value was based upon the
assumption that the customer would continue to buy from Amazon.com and an expected profit margin
from such sales.
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Adjusted Net Income = Net Income + SG&A expenses for the current period -
Amortization of SG&A Asset
Adjust the book value of equity and capital.
Adjusted BV Equity = BV of Equity + Value SG&A Asset
Adjusted BV Capital = BV of Capital + Value SG&A Asset

[llustration 9.3: Should you capitalize SG&A expense? Analyzing Amazon.com and
America Online

Let use consider SG&A expenses at Amazon and America Online. To make a
judgment on whether you should capitalize this expense, you need to get a sense of what
these expenses are and how long the benefits accruing from these expenses last. For
instance, assume that an Amazon promotion (the expense of which would be included in
SG&A) attracts a new customer to the web site and that customers, once they try
Amazon, continue, on average, to be customers for three years. You would then use a
three year amortizable life for SG&A expenses and capitalize them the same way you
capitalized R& D: by collecting historical information on SG&A expenses, amortizing
them each year, estimating the value of the selling asset and then adjusting operating
income and book value of equity.

We do believe, on balance, that selling, general and administrative expenses should
continue to be treated as operating expenses and not capitalized for Amazon for two
reasons. First, retail customers are difficult to retain, especially online, and Amazon faces
serious competition not only from B&N.com and Borders.com, but also from traditional
retailers like Walmart, setting up their online operations. Consequently, the customers
that Amazon might attract with its advertising or sales promotions are unlikely to stay
for an extended period just because of the initial inducements. Second, as the company
has become larger, its selling, general and administrative expenses seem increasingly
directed towards generating revenues in current periods rather than future periods to
retain current customers.

In contrast, consider the SG&A expenses at America Online. Especially when the
firm was smaller, these expenses primarily related to the cost of the CDs that AOL would

package with magazines to get readers to try its service. The company’s statistics
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indicated that a customer who tried the service remained a subscriber to it for about 3
years, on average. This makes a case for treating the expense as a capital expense stronger,

with an amortizable life of 3 years.

lllustration 9.4: Capitalizing Recruitment and Training Expenses: Cyber Health
Consulting

Cyber Health Consulting (CHC) is a firm that specializes in offering management
consulting services to health care firms. CHC reported operating income (EBIT) of $51.5
million and net income of $23 million in the most recent year. However, the firm’s
expenses include the cost of recruiting new consultants ($ 5.5 million) and the cost of
training ($8.5 million). A consultant who joins CHC stays with the firm, on average, 4
years.

To capitalize the cost of recruiting and training, we obtained these costs from each
of the prior four years. Table 9.4 reports on these expenses and amortizes each of these
expenses over four years.

Table 9.4: Human Capital Expenses: CHC

Year | Training & Recruiting Expenses| Unamortized Portion|Amortization this year
Current $14.00 100% | $14.00
-1 $12.00 75% $9.00 $3.00
-2 $10.40 50% $5.20 $2.60
-3 $9.10 25% $2.28 $2.28
-4 $8.30 - $0.00 $2.08
Value of Human Capital Asset = $30.48 $9.95

The adjustments to operating and net income are as follows:

Adjusted Operating Income = Operating Income + Training and Recruiting expenses —
Amortization of Expense this year = $51.5 + $ 14 - $ 9.95 = $ 55.55 million

Net Income = Net Income + + Training and Recruiting expenses — Amortization of
Expense this year = $ 23 million + $ 14 million - $ 9.95 million = $ 27.05 million

As with R&D expenses, the fact that training and recruiting expenses are fully tax

deductible dispenses with the need to consider the tax effect when adjusting net income.
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Adjustments for Financing Expenses
The second adjustment is for financing expenses that accountants treat as
operating expenses. The most significant example is operating lease expenses, which are

treated as operating expenses, in contrast to capital leases, which are presented as debt.

Converting Operating Leases into Debt

In chapter 3, the basic approach for converting operating leases into debt was
presented. We discount future operating lease commitments back at the firm’s pre-tax
cost of debt. The present value of the operating lease commitments is then added to the
conventional debt of the firm to arrive at the total debt outstanding.

Adjusted Debt = Debt + Present Value of Lease Commitments

Once operating leases are re-categorized as debt, the operating incomes can be
adjusted in two steps. First, the operating lease expense is added back to the operating
income, since it is a financial expense. Next, the depreciation on the leased asset is
subtracted out to arrive at adjusted operating income.
Adjusted Operating Income = Operating Income + Operating Lease Expenses -
Depreciation on leased asset
If you assume that the depreciation on the leased asset approximates the principal
portion of the debt being repaid, the adjusted operating income can be computed by
adding back the imputed interest expense on the debt value of the operating lease expense.
Adjusted Operating Income = Operating Income + (Present Value of Lease

Commitments)*(Pre-tax Interest rate on debt)

Illustration 9.5: Adjusting Operating Income for Operating Leases: The Gap in 2001

As a specialty retailer, the Gap has hundreds of stores that are leased with the
leases being treated as operating leases. For the most recent financial year, the Gap has
operating lease expenses of $705.8 million. Table 9.5 presents the operating lease
commitments for the firm over the next five years and the lump sum of commitments
beyond that point in time.

Table 9.5: The Gap’s Operating Lease Commitments

Year Commitment
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1 $ 774.60
2 $ 749.30
3 $ 696.50
4 $635.10
5 $529.7¢
6 and beyond $5,457.9C

The Gap has a pre-tax cost of debt of 7%. To compute the present value of the
commitments, you have to make a judgment on the lump sum commitment in year 6.
Based upon the average annual lease commitment over the first five years ($677 million),

we arrive at an annuity of 8 years:

Approximate life of annuity (for year 6 lump sum)® = $ 5,458/677 = 8.06 years
The present value of the commitments are estimated in Table 9.6:

Table 9.6: Present Value of Operating Lease Commitments: The Gap

Year Commitment [ Present Value

1 $774.60 $723.93

2 $749.30 $ 654.47

3 $696.50 $ 568.55

4 $635.10 $484.51

5 $529.70 $377.67
6 and beyond $682.24 $2,904.59
Debt Value of leases = $5,713.72

The present value of operating leases is treated as the equivalent of debt and is added on
to the conventional debt of the firm. The Gap has conventional interest-bearing debt of
$1.56 billion on its balance sheet. The cumulated debt for the firm is:
Adjusted Debt = Interest-bearing Debt + Present Value of Lease Commitments

= $1,560 million + $5,714 million = $ 7,274 million

5 The value is rounded to the nearest integer.
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To adjust the operating income for the Gap, we first use the full adjustment. To

compute depreciation on the leased asset, we assume straight line depreciation over the

lease lifeb (13 years) on the value of the leased asset which is equal to the debt value of
the lease commitments.

Value of Leased Asset _ $5,714
Lease life

Straight line depreciation = = $440 million

The Gap’s stated operating income of $1,365 million is adjusted.

Adjusted Operating Income = Operating Income + Operating lease expense in current
year — Depreciation on leased asset = $1,365 million + $706 - $440 = $1,631 million

The approximate adjustment is also estimated, where we add the imputed interest
expense using the pre-tax cost of debt.

Adjusted Operating Income = Operating Income + Debt value of leases * Pre-tax cost of
debt = $1,365 + $5,714 * 0.07 = $1,765 million

& Oplease.xls: This spreadsheet allows you to convert operating lease expenses into
debt.

What about other commitments?

The argument made about leases can be made about other long term commitments
where a firm has no escape hatches or cancellations options or where the payment is not
connected to performance/earnings. For instance, consider a professional sports team that
signs a star player to a 10-year contract agreeing to pay $ 5 million a year. If the payment
is not contingent on performance, this firm has created the equivalent of debt by signing
this contract.

The upshot of this argument is that firms that have no debt on their balance sheet
may still be highly levered and subject to default risk, as a consequence. For instance,
Mario Lemieux, a star player for the Pittsburg Penguins, the professional ice-hockey team
was given partial ownership of the team because of its failure to meet contractual

commitments it had made to him.

6 The lease life is computed by adding the estimated annuity life of 8 years for the lump-sum to the initial
5 years.
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Accounting Earnings and True Earnings

Firms have become particularly adept at meeting and beating analyst estimates of
earnings each quarter. While beating earnings estimates can be viewed as a positive
development, some firms adopt accounting techniques that are questionable to accomplish
this objective. When valuing these firms, you have to correct operating income for these

accounting manipulations to arrive at the correct operating income.

The Phenomenon of Managed Earnings

In the 1990s, firms like Microsoft and Intel set the pattern for technology firms.
In fact, Microsoft beat analyst estimates of earnings in 39 of the 40 quarters during the
decade and Intel posted a record almost as impressive. Other technology firms followed in
their footsteps in trying to deliver earnings that were higher than analyst estimates by at
least a few pennies. The evidence is overwhelming that the phenomenon is spreading. For

an unprecedented 18 quarters in a row from 1996 to 2000, more firms beat consensus

earnings estimates than missed them.” In another indication of the management of
earnings, the gap between the earnings reported by firms to the Internal Revenue Service
and that reported to equity investors has been growing over the last decade.

Given that these analyst estimates are expectations, what does this tell you? One
possibility is that analysts consistently under estimate earnings and never learn from their
mistakes. While this is a possibility, it seems extremely unlikely to persist over an entire
decade. The other is that technology firms particularly have far more discretion in how
they measure and report earnings and are using this discretion to beat estimates. In
particular, the treatment of research expenses as operating expenses gives these firms an
advantage when it comes to managing earnings.

Does managing earnings really increase a firm’s stock price? It might be possible
to beat analysts quarter after quarter, but are markets as gullible? They are not, and the
advent of “whispered earnings estimates” is in reaction to the consistent delivery of

earnings that are above expectations. What are whispered earnings? Whispered earnings
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are implicit earnings estimates that firms like Intel and Microsoft have to beat to surprise
the market and these estimates are usually a few cents higher than analyst estimates. For
instance, on April 10, 1997, Intel reported earnings per share of $2.10 per share, higher
than analyst estimates of $2.06 per share, but saw its stock price drop 5 points, because
the whispered earnings estimate had been $2.15. In other words, markets had built into

expectations the amount by which Intel had beaten earnings estimates historically.

Why do firms manage earnings?

Firms generally manage earnings because they believe that they will be rewarded
by markets for delivering earnings that are smoother and come in consistently above
analyst estimates. As evidence, the point to the success of firms like Microsoft and Intel
and the brutal punishment meted out, especially at technology firms, for firms that do not
deliver expectations.

Many financial managers also seem to believe that investors take earnings numbers
at face value and work at delivering bottom lines that reflect this belief. This may explain
why any attempts by the Financial Accounting Standards Board (FASB) to change the
way earnings are measured are fought with vigor, even when the changes make sense. For
instance, any attempts by FASB to value the options granted by these firms to their
managers at a fair value and charging them against earnings or change the way to mergers
are accounted for have been consistently opposed by technology firms.

It may also be in the best interests of the managers of firms to manage earnings.
Managers know that they are more likely to be fired when earnings drop significantly,
relative to prior periods. Furthermore, there are firms where managerial compensation is

still built around profit targets and meeting these targets can lead to lucrative bonuses.

Techniques for Managing Earnings
How do firms manage earnings? One aspect of good earnings management is the
care and nurturing of analyst expectations, a practice that Microsoft perfected during the

1990s. Executives at the firm monitored analyst estimates of earnings and stepped in to

7 1/B/E/S Estimates
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lower expectations when they believed that the estimates were too high.8 There are

several other techniques that are used and we will consider some of the most common

ones in this section. Not all the techniques are harmful to the firm and some may indeed

be considered prudent management.

1. Planning ahead: Firms can plan investments and asset sales to keep earnings rising
smoothly.

2. Revenue Recognition: Firms have some leeway when it comes when revenues have to
be recognized. As an example, Microsoft, in 1995, adopted an extremely conservative
approach to accounting for revenues from its sale of Windows 95 and chose not to

show large chunks of revenues that they were entitled (though not obligated) to

show.9 In fact, the firm had accumulated $1.1 billion in unearned revenues by the end
of 1996 that it could borrow on to supplement earnings in weaker quarter.

3. Book revenues early: In an opposite phenomenon, firms sometimes ship products
during the final days of a weak quarter to distributors and retailers and record the
revenues. Consider the case of MicroStrategy, a technology firm that went public in
1998. In the last two quarters of 1999, the firm reported revenue growth of 20% and
27% respectively, but much of that growth was attributable to large deals announced
just days before each quarter ended. In a more elaborate variant of this strategy, two

technology firms, both of which need to boost revenues, can enter into a transaction

swapping revenues. 10
4. Capitalize operating expenses: Just as with revenue recognition, firms are given some
discretion in whether they classify expenses as operating or capital expenses,

especially for items like software R&D. AOL’s practice of capitalizing and writing

8 Microsoft preserved its credibility with analysts by also letting them know when their estimates were too
low. Firms that are consistently pessimistic in their analyst presentations lose their credibility and
consequently their effectiveness in managing earnings.

9 Firms that bought Windows 95 in 1995 also bought the right to upgrades and support in 1996 and
1997. Microsoft could have shown these as revenues in 1995.

10 Forbes magazine carried an article on March 6, 2000, on MicroStrategy, with this excerpt: “On Oct. 4
MicroStrategy and NCR announced what they described as a $52.5 million licensing and technology
agreement. NCR agreed to pay MicroStrategy $27.5 million to license its software. MicroStrategy bought
an NCR unit which had been a competitor for what was then $14 million in stock and agreed to pay $11
million cash for a data warehousing system. MicroStrategy reported $17.5 million of the licensing money
as revenue in the third quarter, which had closed four days earlier.
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off the cost of the CDs and disks it provided with magazines, for instance, allowed it
to report positive earnings through much of the late 1990s.

5. Write offs: A major restructuring charge can result in lower income in the current
period, but it provides two benefits to the firm taking it. Since operating earnings are
reported both before and after the restructuring charge, it allows the firm to separate
the expense from operations. It also makes beating earnings easier in future quarters.
To see how restructuring can boost earnings, consider the case of IBM. By writing off
old plants and equipment in the year they are closed, IBM was able to drop
depreciation expenses to 5% of revenue in 1996 from an average of 7% in 1990-94.
The difference, in 1996 revenue, was $1.64 billion, or 18% of the company's $9.02
billion in pretax profit last year. Technology firms have been particularly adept at
writing off a large portion of acquisition costs as “in-process R&D” to register

increases in earnings in subsequent quarters. Lev and Deng (1997) studied 389 firms

that wrote off in-process R&D between 1990 and 199611 these write offs amounted,
on average, to 72% of the purchase price on these acquisitions and increased the
acquiring firm’s earnings 22% in the fourth quarter after the acquisition.

6. Use reserves: Firms are allowed to build up reserves for bad debts, product returns
and other potential losses. Some firms are conservative in their estimates in good
years and use the excess reserves that they have built up during these years to smooth
out earnings in other years.

7. Income from Investments: Firms with substantial holdings of marketable securities or
investments in other firms often have these investments recorded on their books at
values well below their market values. Thus, liquidating these investments can result
in large capital gains which can boost income in the period. Technology firms such as

Intel have used this route to beat earnings estimates.

Adjustments to Income
To the extent that firms manage earnings, you have to be cautious about using the

current year’s earnings as a base for projections. In this section, we will consider a series

11 Only 3 firms wrote off in-process R&D during the prior decade (1980-89).
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of adjustments that we might need to make to stated earnings before using the number as a
basis for projections. We will begin by considering the often subtle differences between
one-time, recurring and unusual items. We will follow up by examining how best to deal
with the debris left over by acquisition accounting. Then we will consider how to deal
with income from holdings in other companies and investments in marketable securities.
Finally, we will look at a series of tests that may help us gauge whether the reported

earnings of a firm are reliable indicators of its true earnings.

Extraordinary, Recurring and Unusual Items
The rule for estimating both operating and net income is simple. The operating
income that is used as a base for projections should reflect continuing operations and
should not include any items that are one-time or extraordinary. Putting this statement to
practice is often a challenge because there are four types of extraordinary items:
One-time expenses or income that is truly one time: A large restructuring charge
that has occurred only once in the last 10 years would be a good example. These
expenses can be backed out of the analysis and the operating and net income
calculated without them.
Expenses and income that do not occur every year but seem to recur at regular
intervals: Consider, for instance, a firm that has taken a restructuring charge every
3 years for the last 12 years. While not conclusive, this would suggest that the
extraordinary expenses are really ordinary expenses that are being bundled by the
firm and taken once every three years. Ignoring such an expense would be
dangerous because the expected operating income in future years would be
overstated. What would make sense would be to take the expense and spread it
out on an annual basis. Thus, if the restructuring expense for every 3 years has
amounted to $1.5 billion, on average, the operating income for the current year
should be reduced by $0.5 billion to reflect the annual charge due to this expense.
Expenses and income that recur every year but with considerable volatility: The
best way to deal with such items is to normalize them by averaging the expenses

across time and reducing this year’s income by this amount.
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Items that recur every year which change signs — positive in some years and
negative in others: Consider, for instance, the effect of foreign currency
translations on income. For a firm in the United States, the effect may be negative
in years in which the dollar gets stronger and positive in years in which the dollars
gets weaker. The most prudent thing to do with these expenses would be to ignore
them. This is because income gains or losses from exchange rate movements are
likely to reverse themselves over time, and making them part of permanent income
can yield misleading estimates of value.

To differentiate among these items requires that you have access to a firm’s financial

history. For young firms, this may not be available, making it more difficult to draw the

line between expenses that should be ignored, expenses that should be normalized and

expenses that should be considered in full.

Adjusting for Acquisitions and Divestitures

Acquisition accounting can wreak havoc on reported earnings for years after an
acquisition. The most common by-product of acquisitions, if purchase accounting is used,
is the amortization of goodwill. This amortization can reduce reported net income in
subsequent periods, though operating income should be unaffected. Should we consider
amortization to be an operating expense? We think not, since it is both a non-cash and
often a non-tax deductible charge. The safest route to follow with goodwill amortization is
to look at earnings prior to the amortization.

In recent years, technology companies have used an unusual ploy to get the
goodwill created when a premium is paid over book value off their books. Using the
argument that the bulk of the market value paid for technology companies comes from the
value of the research done by the firm over time, they have written off what they called
“in-process R&D” to preserve consistency. After all, the R&D they do internally is
expensed. As with amortization of goodwill, writing off in-process R&D creates a non-
cash and non-tax deductible charge and we should look at earnings prior to their write off.

When firms divest assets, they can generate income in the form of capital gains.
Infrequent divestitures can be treated as one-time items and ignored, but some firms

divest assets on a regular basis. For such firms, it is best to ignore the income associated
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with the divestiture, but to consider the cash flows associated with divestiture, net of

capital gains taxes, when estimating net capital expenditures. For instance, a firm with

$500 million in capital expenditures, $300 million in depreciation and $120 million in

divestitures every year would have a net capital expenditure of $80 million.

Net Capital Expenditures = Capital Expenditures — Depreciation — Divestiture Proceeds
=$500 - $ 300 - $ 120 = $ 80 million

Income from Investments and Cross Holdings

Investments in marketable securities generate two types of income. The first takes
the form of interest or dividends and the second is the capital gains (losses) associated
with selling securities at prices that are different from their cost bases. In recent years,
when the stock market was booming, several technology firms used the latter to augment
income and beat analyst estimates. In our view, neither type of income should be
considered part of the earnings used in valuation for any firm other than a financial service
firm that defines its business as the buying and selling of securities (such as a hedge fund).
The interest earned on marketable securities should be ignored when valuing the firm,
since it is far easier to add the market value of these securities at the end of the process
rather than mingle them with other assets. For instance, assume that you have a firm that
generates $100 million in after-tax cash flows, but also assume that 20% of these cash
flows come from holdings of riskless marketable securities with a current market value of
$500 million. The remaining 80% of the cash flows come from operating assets and these
cash flows are expected to grow at 5% a year in perpetuity and the cost of capital (based

upon the risk of these assets) is 10%. The value of this firm can be most easily estimated

as follows:

Value of operating assets of the firm = $ 80 (1.05)/(.10-.05) = $1,680 million
Value of marketable securities = =$ 500 million
Value of firm = =$2,180 million

If we had chosen to discount the entire after-tax cash flow of $100 million, we would have
had to adjust the cost of capital (to reflect the appropriate risk of the marketable

securities). The adjustment, done right, should yield the same value as that estimated
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above.12 The capital gain or loss from the sale of marketable securities should be ignored
for a different reason. If you incorporate this gain into your income and use it in your
forecasts, you are not only counting on being able to sell your securities for higher prices
each period in the future but you risk double counting the value of these securities if you
are adding them on to the value of the operating assets to arrive at an estimate of value.
Firms that have a substantial number of cross holdings in other firms will often
report increases or decreases to earnings reflecting these holdings. The effect on earnings
will vary depending upon how the holding is categorized. In chapter 3, we differentiated
among three classifications.
A minority, passive holding, where only the dividends received from the holding
are recorded in income.
A minority, active interest, where the portion of the net income (or loss) from the
subsidiary is shown in the income statement as an adjustment to net income (but
not to operating income).
A majority, active interest, where the income statements are consolidated and the
entire operating income of the subsidiary (or holding) are shown as part of the
operating income of the firm. In such cases, the net income is usually adjusted for
the portion of the subsidiary owned by others (minority interests).
The safest route to take with the first two types of holdings is to ignore the income
shown from the subsidiary when valuing a firm, to value the subsidiary separately and to
add it on to the value obtained for the parent. As a simple example, consider a firm
(Holding Inc.) that generates $100 million in after-tax cash flows from its operating assets
and assume that these cash flows will grow at 5% a year forever. In addition, assume that
the firm owns 10% of another firm (Subsidiary Inc.) with after-tax cash flows of $50
million growing at 4% a year forever. Finally, assume that the cost of capital for both

firms is 10%. The firm value for Holding Inc. can be estimated as follows.

Value of operating assets of Holding Inc = 100§e 105 9= $2,100 million

0.10-0.05¢

12 This will happen only if the marketable securities are fairly priced and you are earning a fair market
return on them. If they are not, you can get different values from the approaches.

23



508 104 8_4g67 million
$0.10-004

Value of Holding company’s share of Subsidiary Inc = $2,100 + 0.10 (867) = $2,187

million

Value of operating assets of Subsidiary Inc =

When earnings are consolidated, you can value the combined firm with the consolidated
income statement and then subtract out the value of the minority holdings. To do this,
though, you have to assume that the two firms are in the same business and are of
equivalent risk since the same cost of capital will be applied to both firm’s cash flows.
Alternatively, you can strip the entire operating income of the subsidiary from the
consolidated operating income and follow the process laid out above to value the holding.

We will return to examine this issue in more detail in chapter 16.

[llustration 9.6: Adjusting Earnings for One-time Charges
Between 1997 and 1999, Xerox’s reported earnings included a significant number
of one-time, extraordinary and unusual items. The summary of the earnings is provided in
Table 9.7.
Table 9.7: Earnings for Xerox: 1997-1999
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1999 1998 1997

Sales $10,346 $10,696 $9,881
Service & Rentals $7,856 $7,678 $7,257
Finance Income $1,026 $1,073 $1,006
Total Revenues $19,22§ $19,447 $18,144
Costs and Expenses

Cost of Sales $5,744 $5,662 $5,33C
Cost of Service and Rentals $4,481 $4,205 $3,778
Inventory Charges $113

Equipment Financing Interest $547 $570 $52(
Research and Development Expenses $979 $1,040 $1,065
S, G & A Expenses $5,144 $5,321 $5,2172
Restructuring Charge & Asset Impairment $1,531

Other, net $297 $242 $98
Total Expenses $17,192 $18,684 $16,003
Earnings before taxes, Equitylncome and Minority Interests $2,03€ $763 $2,141
- Income Taxes $631 $207 $728
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+ Equity in Net Income of unconsolidated affiliates $68 $74 $127
- Minority Interests in earnings of subsidiaries $4¢ $45 $84
Net Income from continuing operations $1,424 $585 $1,452
- Discontinued Operations $d $190 $d
Net Income $1,424 $395 $1,452

There are a few obvious adjustments to income that represent one-time charges and a host

of other issues. Let us consider first the obvious adjustments.

The inventory charge and restructuring charges in 1998 seem to represent one-time
charges though there is the possibility that they represent more serious underlying
problems that can create charges in future periods. The charge for discontinued
operations in 1998 also affects only one year’s income. These expenses should be
added back to arrive at adjusted operating income and net income.

The other (net) expenses line item is a recurring but volatile item. We would
average this expense when forecasting future income.

To arrive at adjusted net income we would also reverse the last two adjustments
concerning subsidiaries by subtracting out the *“Equity in Net Income of
unconsolidated affiliates” (reflecting Xerox’s minority holdings in other firms) and
adding back the “Minority Interests in earnings of subsidiaries” (reflecting

minority interests in Xerox’s majority holdings).

The following table adjusts the net income in each of the years for the changes suggested.

Table 9.8: Adjusted Net Income For Xerox

1999 1998 1997
Net Income from continuing operations $1,424 $585 $1,452
- Equity in Net Income of unconsolidated affiliates $68 $7 $127
+ Minority Interests in earnings of subsidiaries $49 $45 $84
+ Restructuring Charge (1- tax rate) $d $1,116 $d
+ Inventory Charge (1 - tax rate) $d $82 $d
+ Other, net (1- tax rate) $205 $176 $65
- Normalized Other, net (1-tax rate) $147 $155 $144
Adjusted Net Income $1,463 $1,776 $1,334




The restructuring and inventory charges were tax deductible and the after-tax portion was
added back; the tax rate was computed based upon taxes paid and taxable income for that
year.

Taxes paid  _ 207

= =27.13%
Taxable Income 763

Tax rate in 1998 =

We also add back the after-tax portion of the other expenses (net) and subtract out the
average annual expense over the three years:

+ + -
Average annual other expenses = w =$212 million

Normalized Other, net (1-tax rate) for 1998 = (212)(1- 0.2713) = $155 million

Similar adjustments would need to be made to operating income. Xerox nets out interest
expenses against interest income on its capital subsidiary to report finance income. You
would need to separate interest expenses from interest income to arrive at an estimate of
operating income for the firm.

What are the other issues? The plethora of one-time charges suggests that there
may be ongoing operational problems at Xerox that may cause future charges. In fact, it is

not surprising that Xerox had to delay its 10K filing in 2000 because of accounting issues.

Warning Signs in Earnings Reports
The most troubling thing about earnings reports is that we are often blindsided not
by the items that get reported (such as extraordinary charges) but by the items that are
hidden in other categories. We would suggest the following checklist that should be
reviewed about any earnings report to gauge the possibility of such shocks.
Is earnings growth outstripping revenue growth by a large magnitude year after year?
This may well be a sign of increased efficiency, but when the differences are large and
continue year after year, you should wonder about the source of these efficiencies.
Do one-time or non-operating charges to earnings occur frequently? The charge itself
might be categorized differently each year — an inventory charge one year, a
restructuring charge the next and so on. While this may be just bad luck, it may also
reflect a conscious effort by a company to move regular operating expenses into these

non-operating items.
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Do any of the operating expenses, as a percent of revenues, swing wildly from year to

year? This may suggest that the expense item (say SG&A) includes non-operating

expenses that should really be stripped out and reported separately.

Does the company manage to beat analyst estimates quarter after quarter by a cent or

two? Not every company is a Microsoft. Companies that beat estimates year after

year are involved in earnings management and are moving earnings across time periods.

As growth levels off, this practice can catch up with them.

Does a substantial proportion of the revenues come from subsidiaries or related

holdings? While the sales may be legitimate, the prices set may allow the firm to move

earnings from unit to the other and give a misleading view of true earnings at the firm.

Are accounting rules for valuing inventory or depreciation changed frequently?

Are acquisitions followed by miraculous increases in earnings? An acquisition strategy

is difficult to make successful in the long term. A firm that claims instant success from

such as strategy requires scrutiny.

Is working capital ballooning out as revenues and earning surge? This can sometimes

let us pinpoint those firms that generate revenues by lending to their own customers.

None of these factors, by themselves, suggest that we lower earnings for these

firms but combinations of the factors can be viewed as a warning signal that the earnings

statement needs to be held up to higher scrutiny.

Summary

Financial statements remain the primary source of information for most investors
and analysts. There are differences, however, in how accounting and financial analysis
approach answering a number of key questions about the firm.

In this chapter we begin our analysis of earnings by looking at the accounting
categorization of expenses into operating, financing and capital expenses. While operating
and financing expenses are shown in income statements, capital expenditures are spread
over several time periods and take the form of depreciation and amortization. Accounting
standards misclassify operating leases and research and development expenses as

operating expenses (the former should be categorized as financing expenses and the latter



as capital expenses). We suggest ways in which earnings can be corrected to better
measure the impact of these items.

In the second part of the chapter, we consider the effect of one-time, non-recurring
and unusual items on earnings. While the underlying principle that earnings should include
only normal expenses is put to the test by attempts on the part of companies to move
normal operating expenses into the non-recurring column and non-operating income into

operating earnings.
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Problems

1. Derra Foods is a specialty food retailer. In its balance sheet, the firm reports $1 billion
in book value of equity and no debt, but it has operating leases on all its stores. In the
most recent year, the firm made $85 million in operating lease payments and its

commitments to make lease payments for the next 5 years and beyond are summarized.

Year Operating Lease Expense
1 $ 90 million

2 $ 90 million

3 $ 85 million

4 $ 80 million

5 $ 80 million

6-10 $ 75 million annually

If the firm's current cost of borrowing is 7%, estimate the debt value of operating leases.

Estimate the book value debt to equity ratio.

12. Assume that Derra Foods, in problem 1, reported earnings before interest and taxes
(with operating leases expensed) of $200 million. Estimate the adjusted operating income,

assuming that operating leases are capitalized.

3. FoodMarkets Inc. is a grocery chain. It reported a debt to capital ratio of 10%, and a
return on capital of 25%, on a book value of capital invested of $1 billion. Assume that
the firm has significant operating leases. If the operating lease expense in the current year
is $100 million and the present value of lease commitments is $750 million, estimate the

FoodMarket's debt to capital and return on capital.

4. Zif Software is a firm with significant research and development expenses. In the most
recent year, the firm had $100 million in research and development expenses. R&D
expenses are amortizable over 5 years and the R& D expenses over the last 5 years are as
follows:

Year R&D expenses

-5 $ 50 million



-4 $ 60 million
-3 $ 70 million
-2 $ 80 million
-1 $ 90 million

Current year $ 100 million
Assuming a linear amortization schedule (over 5 years), estimate
a. the value of the research asset.
b. the amount of R&D amortization this year.

c. the adjustment to operating income.

5. Stellar Computers has a well-earned reputation for earning a high return on capital. The
firm had a return on capital of 100%, on capital invested of $1.5 billion, in 1999. Assume
that you have estimated the value of the research asset to be $1 billion. In addition, the
R&D expense this year is $250 million and that the amortization of the research asset is

$150 million. Re-estimate Stellar Computer's return on capital.
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CHAPTER 10

FROM EARNINGS TO CASH FLOWS

The value of an asset comes from its capacity to generate cash flows. When
valuing a firm, these cash flows should be after taxes, prior to debt payments and after
reinvestment needs. When valuing equity, the cash flows should be after debt payments.
There are thus three basic steps to estimating these cash flows. The first is to estimate the
earnings generated by a firm on its existing assets and investments, a process we examined
in the last chapter. The second step is to estimate the portion of this income that would
go towards taxes. The third is to develop a measure of how much a firm is reinvesting
back for future growth.

We will examine the last two steps in this chapter. We will begin by investigating
the difference between effective and marginal taxes at this stage, as well as the effects of
substantial net operating losses carried forward. To examine how much a firm is
reinvesting, we will break it down into reinvestment in tangible and long-lived assets (net
capital expenditures) and short-term assets (working capital). We will use a much broader
definition of reinvestment to include investments in R&D and acquisitions as part of

capital expenditures.

The Tax Effect

To compute the after-tax operating income, you multiply the earnings before
interest and taxes by an estimated tax rate. This simple procedure can be complicated by
three issues that often arise in valuation. The first is the wide differences you observe
between effective and marginal tax rates for these firms and the choice you face between
the two in valuation. The second issue arises usually with younger firms and is caused by
the large losses they often report, leading to large net operating losses that are carried
forward and can save taxes in future years. The third issue arises from the capitalizing of
research and development and other expenses. The fact that these expenditures can be

expensed immediately leads to much higher tax benefits for the firm.

Effective versus Marginal Tax rate



You are faced with a choice of several different tax rates. The most widely
reported tax rate in financial statements is the effective tax rate, which is computed from
the reported income statement.

Taxes Due
Taxable Income

Effective Tax Rate =

The second choice on tax rates is the marginal tax rate, which is the tax rate the firm faces
on its last dollar of income. This rate depends on the tax code and reflects what firms have
to pay as taxes on their marginal income. In the United States, for instance, the federal
corporate tax rate on marginal income is 35%; with the addition of state and local taxes,
most firms face a marginal corporate tax rate of 40% or higher.

While the marginal tax rates for most firms in the United States should be fairly
similar, there are wide differences in effective tax rates across firms. Figure 10.1 provides

a distribution of effective tax rates for firms in the United States in January 2001.

Figure 10.1: Effective Tax ratesfor U.S. Firms: January 2001
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Note that the number of firms reporting effective tax rates of less than 10% as well as the

number of firms reporting effective tax rates of more than 100%. In addition, it is worth



noting that this table does not include about 2000 firms that did not pay taxes during the

most recent financial year or have a negative effective tax rate.l

Reasons for Differences between Marginal and Effective Tax Rates
Given that most of the taxable income of publicly traded firms is at the highest
marginal tax bracket, why would a firm’s effective tax rate be different from its marginal
tax rate? There are at least three reasons:
1. Many firms, at least in the United States, follow different accounting standards for tax
and reporting purposes. For instance, firms often use straight line depreciation for
reporting purposes and accelerated depreciation for tax purposes. As a consequence,

the reported income is significantly higher than the taxable income, on which taxes are

based?.

2. Firms sometimes use tax credits to reduce the taxes they pay. These credits, in turn,
can reduce the effective tax rate below the marginal tax rate.

3. Finally, firms can sometimes defer taxes on income to future periods. If firms defer
taxes, the taxes paid in the current period will be at a rate lower than the marginal tax
rate. In a later period, however, when the firm pays the deferred taxes, the effective
tax rate will be higher than the marginal tax rate.

4. The structure of the tax rates is tiered with the first $X in income taxed at a lower rate
(15%), the subsequent $Y in income taxed at a higher rate (?%) and any amount over
$Z taxed at 35%. As a result, the effective tax rate based on the total tax a firm pays

will be lower than the marginal tax rate which is 35%.

Marginal Tax Rates for Multinationals
When a firm has global operations, its income is taxed at different rates in different
locales. When this occurs, what is the marginal tax rate for the firm? There are three ways

in which we can deal with different tax rates.

1 A negative effective tax rate usually arises because a firm is reporting an income in its tax books (on
which it pays taxes) and alossin its reporting books.

2 Since the effective tax rate is based upon the taxes paid (which comes from the tax statement), the
effective tax rate will be lower than the marginal tax rate for firms that change accounting methods to
inflate reported earnings.



The first is to use a weighted average of the marginal tax rates, with the weights
based upon the income derived by the firm from each of these countries. The
problem with this approach is that the weights will change over time if income is
growing at different rates in different countries.

The second is to use the marginal tax rate of the country in which the company is
incorporated, with the implicit assumption being that the income generated in
other countries will eventually have to be repatriated to the country of origin, at
which point the firm will have to pay the marginal tax rate. This assumes that the
home country has the highest marginal tax rate of all other countries.

The third and safest approach is to keep the income from each country separate

and apply a different marginal tax rate to each income stream.

Effects of Tax Rate on Value

In valuing a firm, should you use the marginal or the effective tax rates? If the
same tax rate has to be applied to earnings every period, the safer choice is the marginal
tax rate because none of the reasons noted above can be sustained in perpetuity. As new
capital expenditures taper off, the difference between reported and tax income will
narrow; tax credits are seldom perpetual; and firms eventually do have to pay their
deferred taxes. There is no reason, however, why the tax rates used to compute the after-
tax cash flows cannot change over time. Thus, in valuing a firm with an effective tax rate
of 24% in the current period and a marginal tax rate of 35%, you can estimate the first
year’s cash flows using the effective tax rate of 24% and then increase the tax rate to 35%
over time. It is critical that the tax rate used in perpetuity to compute the terminal value
be the marginal tax rate.

When valuing equity, we often start with net income or earnings per share, which
are after-tax earnings. While it looks like we can avoid dealing with the estimating of tax
rates when using after-tax earnings, appearances are deceptive. The current after-tax
earnings of a firm reflect the taxes paid this year. To the extent that tax planning or
deferral caused this payment to be very low (low effective tax rates) or very high (high
effective tax rates), we run the risk of assuming that the firm can continue to do this in the

future if we do not adjust the net income for changes in the tax rates in future years.



Illustration 10.1: Effect of Tax Rate assumptions on value

Convoy Inc. is a telecommunications firm that generated $150 million in pre-tax
operating income and reinvested $30 million in the most recent financial year. As a result
of tax deferrals, the firm has an effective tax rate of 20%, while its marginal tax rate is
40%. Both the operating income and the reinvestment are expected to grow 10% a year
for 5 years and 5% thereafter. The firm’s cost of capital is 9% and is expected to remain
unchanged over time. We will estimate the value of Convoy using three different
assumptions about tax rates — the effective tax rate forever, the marginal tax rate forever
and an approach that combines the two rates.
Approach 1: Effective Tax Rate forever

We first estimate the value of Convoy assuming that the tax rate remains at 20%

forever:
Table 10.1: Value of Convoy: Effective Tax Rate forever

Tax rate 20% 20% 20% 20% 20% 20% 20%

Current year 1 2 3 4 5 Terminal year
EBIT $150.00 $165.00 [ $181.50 | $199.65| $219.62| $241.58 $253.66
EBIT(1-t) $120.00 $132.00 [ $145.20 | $159.72| $175.69| $193.26 $202.92
- Reinvestment $30.00 $33.00 | $36.30 | $39.93 | $43.92 $48.32 $50.73
FCFF $90.00 $99.00 | $108.90 | $119.79| $131.77| $144.95 $152.19
Terminal value $3,804.83
Present Value $90.83 | $91.66 | $92.50 [ $93.35 | $2,567.08
Firm Value $2,935.42

This value is based upon the implicit assumption that deferred taxes will never have to be
paid by the firm.
Approach 2: Marginal Tax Rate forever

We next estimate the value of Convoy assuming that the tax rate is the marginal
tax rate of 40% forever.

Table 10.2: Value of Convoy: Marginal Tax Rate forever

Tax rate 20% 40% 40% 40% 40% 40% 40%

Current year 1 2 3 4 5 Terminal year

EBIT $150.00 | $165.00| $181.50 [ $199.65| $219.62| $241.58 $253.66




EBIT(1-t) $120.00 $99.00 | $108.90| $119.79| $131.77| $144.95 $152.19
- Reinvestment $30.00 $33.00 | $36.30 | $39.93 | $43.92 $48.32 $50.73
FCFF $90.00 $66.00 | $72.60 | $79.86 | $87.85 | $96.63 $101.46
Terminal value $2,536.55

Present Value $60.55 | $61.11 | $61.67 | $62.23 | $1,711.39

Firm Value $1,956.94

This value is based upon the implicit assumption that the firm cannot defer taxes from
this point on. In fact, an even more conservative reading would suggest that we should
reduce this value by the amount of the cumulated deferred taxes from the past. Thus, if
the firm has $200 million in deferred taxes from prior years and expects to pay these taxes
over the next 4 years in equal annual installments of $50 million, we would first compute
the present value of these tax payments.
Present value of deferred tax payments = $ 50 million (PV of annuity, 9%, 4 years)
= $161.99 million

Firm value after deferred taxes = $1,956.94 - $161.99 million = $ 1,794.96 million
The value of the firm would then be $ 1,794.96 million.
Approach 3: Blended Tax Rates

In the final approach, we will assume that the effective tax will remain 20% for 5
years and we will use the marginal tax rate to compute the terminal value.

Table 10.3: Value of Convoy: Blended Tax Rates

Tax rate 20% 20% 20% 20% 20% 20% 40%
Current year 1 2 3 4 5 Terminal year

EBIT $150.00 | $165.00| $181.50 | $199.65| $219.62| $241.58 $253.66

EBIT(1-t) $120.00 | $132.00| $145.20( $159.72| $175.69| $193.26 $152.19

- Reinvestment $30.00 $33.00 | $36.30 | $39.93 | $43.92 $48.32 $50.73

FCFF $90.00 $99.00 | $108.90 | $119.79| $131.77| $144.95 $101.46

Terminal value $2,536.55

Present Value $90.83 | $91.66 | $92.50 | $93.35 | $1,742.79

Firm Value $2,111.12

Note, however, that the use of the effective tax rate for the first 5 years will increase the

deferred tax liability to the firm. Assuming that the firm ended the current year with a



cumulated deferred tax liability of $200 million, we can compute the deferred tax liability
by the end of the fifth year:
Expected Deferred Tax Liability = $200 + ($165 + $181.5+ $199.65 + $219.62+ $241.58)
*(.40 - .20) = $ 401.47 million
We will assume that the firm will pay this deferred tax liability after year 5, but spread
the payments over 10 years, leading to a present value of $167.45 million.
Present value of deferred tax payments =

a$401.47

PV of annuity, 9%, 10 years)

2 o = $167.45 million

Note that the payments do not start until the sixth year and hence get discounted back an

additional 5 years. The value of the firm can then be estimated.
Value of firm = $2,111.12 - $167.45 = $1,943.67 million

taxrate.xls: There is a dataset on the web that summarizes average effective tax

rates by industry group in the United States for the most recent quarter.

The Effect of Net Operating Losses

For firms with large net operating losses carried forward or continuing operating
losses, there is the potential for significant tax savings in the first few years that they
generate positive earnings. There are two ways of capturing this effect.

One is to change tax rates over time. In the early years, these firms will have a
zero tax rate as losses carried forward offset income. As the net operating losses decrease,
the tax rates will climb toward the marginal tax rate. As the tax rates used to estimate the
after-tax operating income change, the rates used to compute the after-tax cost of debt in
the cost of capital computation also need to change. Thus, for a firm with net operating
losses carried forward, the tax rate used for both the computation of after-tax operating
income and cost of capital will be zero during the years when the losses shelter income.

The other approach is often used when valuing firms that already have positive
earnings but have a large net operating loss carried forward. Analysts will often value the

firm, ignoring the tax savings generated by net operating losses, and then add to this



amount the expected tax savings from net operating losses. Often, the expected tax
savings are estimated by multiplying the tax rate by the net operating loss. The limitation
of doing this is that it assumes that the tax savings are both guaranteed and instantaneous.
To the extent that firms have to generate earnings to create these tax savings and there is
uncertainty about earnings, it will over estimate the value of the tax savings.

There are two final points that needs to be made about operating losses. To the
extent that a potential acquirer can claim the tax savings from net operating losses sooner
than the firm generating these losses, there can be potential for tax synergy that we will
examine in the chapter on acquisitions. The other is that there are countries where there
are significant limitations in how far forward or back operating losses can be applied. If

this is the case, the value of these net operating losses may be curtailed.

Illustration 10.2: The Effect of Net Operating Loss on Value- Commerce One

In this illustration, we will consider the effect of both net operating losses carried
forward and expected losses in future periods on the tax rate for Commerce One, a
pioneer in the B2B business, in 2001. Commerce One reported an operating loss of $340
million in 2000 and had an accumulated net operating loss of $454 million by the end of
that year.

While things do look bleak for the firm, we will assume that revenues will grow
significantly over the next decade and that the firm’s operating margin will converge on
the industry average of 16.36% for mature business service firms. Table 10.4 summarizes

our projections of revenues and operating income for Commerce One for the next 10

years.
Table 10.4: Estimated Revenues and Operating Income: Commerce One
Operating [ NOL at the
Income or | end of the Taxable
Year Revenues Loss year Income Taxes Tax Rate
Current $402 -$340 $454 $0 $0 0.00%
1 $603 -$206 $660 $0 $0 0.00%
2 $1,205 -$107 $767 $0 $0 0.00%
3 $2,170 $81 $686 $0 $0 0.00%




4 $3,472 $349 $337 $0 $0 0.00%

5 $4,860 $642 $0 $305 $107 16.63%
6 $6,561 $970 $0 $970 $339 35.00%
7 $8,530 $1,328 $0 $1,328 $465 35.00%
8 $10,236 $1,634 $0 $1,634 $572 35.00%
9 $11,259 $1,820 $0 $1,820 $637 35.00%
10 $11,822 $1,922 $0 $1,922 $673 35.00%

Note that Commerce One continues to lose money over the next two years and adds to its
net operating losses. In years 3 and 4, its operating income is positive but it still pays no
taxes because of its accumulated net operating losses from prior years. In year 5, it is able
to reduce its taxable income by the remaining net operating loss ($337 million), but it
begins paying taxes for the first time. We will assume a 35% tax rate and use this as our
marginal tax rate beyond year 5. The benefits of the net operating losses are thus built

into the cash flows and the value of the firm.

The Tax Benefits of R&D Expensing

In the last chapter, we argued that R&D expenses should be capitalized. If we
decide to do so, there is a tax benefit that we might be missing. Firms are allowed to
deduct their entire R&D expense for tax purposes. In contrast, they are allowed to deduct
only the depreciation on their capital expenses. To capture the tax benefit, therefore, you
would add the tax savings on the difference between the entire R&D expense and the
amortized amount of the research asset to the after-tax operating income of the firm.
Additional tax benefitrep expensing = (Current year’s R& D expense — Amortization of
Research Asset) * Tax rate
A similar adjustment would need to be made for any other operating expense that you
choose to capitalize. In chapter 9, we noted that the adjustment to pre-tax operating
income from capitalizing R&D.
Adjusted Operating Earnings

= Operating Earnings + Current year’s R&D expense — Amortization of Research Asset




To estimate the after-tax operating income, we would multiply this value by (1- tax rate)
and add on the additional tax benefit from above.

Adjusted after-tax Operating Earnings

= (Operating Earnings + Current year’s R&D expense — Amortization of Research Asset)
(1-Tax rate) + (Current year’s R& D expense — Amortization of Research Asset) * Tax
rate

= Operating Earnings (1- tax rate) + Current year’s R&D expense — Amortization of
Research Asset

In other words, the tax benefit from R&D expensing allows us to add the difference

between R&D expense and amortization directly to the after-tax operating income.

[llustration 10.3: Tax Benefit from Expensing: Amgen in 2001

In chapter 9, we capitalized R&D expenses for Amgen and estimated the value of
the research asset to Amgen and adjusted operating income. Reviewing Illustration 9.2, we
see the following adjustments.
Current year’s R&D expense = $845 million
Amortization of Research asset this year = $398 million
To estimate the tax benefit from expensing for Amgen, first assume that the tax rate for
Amgen is 35% and note that Amgen can deduct the entire $845 million for tax purposes.
Tax deduction from R&D Expense = R& D * Tax rate = 845 *0.35 = $295.75 million
If only the amortization had been eligible for a tax deduction in 2000, the tax benefit
would have been:
Tax Deduction from R&D amortization = $398 million *0.35 = $139.30 million
By expensing instead of capitalizing, Amgen was able to derive a much larger tax benefit
($295.75 million versus $139.30 million). The differential tax benefit can be written as:
Differential Tax Benefit = $295.75 - $139.30 = $156.45 million
Thus, Amgen derives a tax benefit that is $156 million higher because it can expense R&D
rather than capitalize them. Completing the analysis, we computed the adjusted after-tax
operating income for Amgen. Note that in Illustration 9.2, we estimated the adjusted pre-
tax operating income.

Adjusted Pre-tax Operating Earnings
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= Operating Earnings + Current year’s R&D expense — Amortization of Research Asset

= 1,549 + 845 — 398 = $1,996 million

The adjusted after-tax operating income can be written as follows:

Adjusted After-tax Operating Earnings

= After-tax Operating Earnings + Current year’s R&D expense — Amortization of
Research Asset

= 1,549 (1-.35) + 845 — 398 = $1,454 million

Tax Books and Reporting Books
It is no secret that many firms in the United States maintain two sets of books —
one for reporting purposes and one for tax purposes — and that this practice is not only
legal but is also widely accepted. While the details vary from company to company, the
income reported to stockholders generally is much higher than the income reported for tax
purposes. When valuing firms, we generally have access only to the former and not the
latter and this can affect our estimates in a number of ways.
Dividing the taxes paid, which is computed on the tax income, by the reported
income, which is generally much higher, will yield a tax rate that is lower than the
true tax rate. If we use this tax rate as the forecasted tax rate, we could over value
the company. This is another reason for shifting to marginal tax rates in future
periods.
If we base the projections on the reported income, we will overstate expected
future income. The effect on cash flows is likely to be muted. To see why,
consider one very common difference between reporting and tax income: straight
line depreciation is used to compute the former and accelerated depreciation is
used for the latter. Since we add depreciation back to after-tax income to get to
cash flows, the drop in depreciation will offset the increase in earnings. The
problem, however, is that we understate the tax benefits from depreciation.
Some companies capitalize expenses for reporting purposes (and depreciating
them in subsequent periods) but expense them for tax purposes. Here again, using
the income and the capital expenditures from reporting books will result in an

understatement of the tax benefits from the expensing.
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Thus, the problems created by firms having different standards for tax and accounting
purposes are much greater if you focus on reported earnings (as is the case when you use
earnings multiples) than when you use cash flows. If we did have a choice, however, we

would base our valuations on the tax books rather than the reporting books.

Dealing with Tax Subsidies
Firms sometimes obtain tax subsidies from the government for investing in
specified areas or types of businesses. These tax subsidies can either take the form of
reduced tax rates or tax credits. Either way, these subsidies should increase the value of
the firm. The question, of course, is how best to build in the effects into the cash flows.
Perhaps the simplest approach is to first value the firm, ignoring the tax subsidies, and to
then add on the value increment from the subsidies.
For instance, assume that you are valuing a pharmaceutical firm with operations in

Puerto Rico, which entitle the firm to a tax break in the form of a lower tax rate on the
income generated from these operations. You could value the firm using its normal
marginal tax rate, and then add to that value the present value of the tax savings that will
be generated by the Puerto Rican operations. There are three advantages with this
approach:

It allows you to isolate the tax subsidy and consider it only for the period over which

you are entitled to it. When the effects of these tax breaks are consolidated with other

cash flows, there is a danger that they can be viewed as perpetuities.

The discount rate used to compute the tax breaks can be different from the discount

rate used on the other cash flows of the firm. Thus, if the tax break is a guaranteed tax

credit by the government, you could use a much lower discount rate to compute the

present value of the cash flows.

Building on the theme that there are few free lunches, it can be argued that

governments provide tax breaks for investments only because firms are exposed to

higher costs or more risk in these investments. By isolating the value of the tax breaks,

firms can then consider whether the trade off operates in their favor. For example,

assume that you are a sugar manufacturer that is offered a tax credit for being in the

business by the government. In return, the government imposes sugar price controls.




The firm can compare the value created by the tax credit with the value lost because of

the price controls and decide whether it should fight to preserve its tax credit.

Reinvestment Needs

The cash flow to the firm is computed after reinvestments. Two components go
into estimating reinvestment. The first is net capital expenditures, which is the difference
between capital expenditures and depreciation. The other is investments in non-cash

working capital. With technology firms, again, these numbers can be difficult to estimate.

Net Capital Expenditures

In estimating net capital expenditures, we generally deduct depreciation from
capital expenditures. The rationale is that the positive cash flows from depreciation pay
for at least a portion of capital expenditures and it is only the excess that represents a
drain on the firm’s cash flows. While information on capital spending and depreciation are
usually easily accessible in most financial statements, forecasting these expenditures can
be difficult for three reasons. The first is that firms often incur capital spending in chunks
—a large investment in one year can be followed by small investments in subsequent
years. The second is that the accounting definition of capital spending does not
incorporate those capital expenses that are treated as operating expenses such as R&D
expenses. The third is that acquisitions are not classified by accountants as capital
expenditures. For firms that grow primarily through acquisition, this will result in an

understatement of the net capital expenditures.

Lumpy Capital Expenditures and the Need for Smoothing

Firms seldom have smooth capital expenditure streams. Firms can go through
periods when capital expenditures are very high (as is the case when a new product is
introduced or a new plant built) followed by periods of relatively light capital
expenditures. Consequently, when estimating the capital expenditures to use for
forecasting future cash flows, you should normalize capital expenditures. There are at
least two ways in which you can normalize capital expenditures.

The simplest normalization technique is to average capital expenditures over a

number of years. For instance, you could estimate the average capital expenditures
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over the last four or five years for a manufacturing firm and use that number rather
the capital expenditures from the most recent year. By doing so, you could
capture the fact that the firm may invest in a new plant every four years. If
instead, you had used the capital expenditures from the most recent year, you
would either have over estimated capital expenditures (if the firm built a new plant
that year) or under estimated it (if the plant had been built in an earlier year).
There are two measurement issues that you will need to confront. One relates to
the number of years of history that you should use. The answer will vary across
firms and will depend upon how infrequently the firm makes large investments.
The other is on the question of whether averaging capital expenditures over time
requires us to average depreciation as well. Since depreciation is spread out over
time, the need for normalization should be much smaller. In addition, the tax
benefits received by the firm reflect the actual depreciation in the most recent
year, rather than an average depreciation over time. Unless depreciation is as
volatile as capital expenditures, it may make more sense to leave depreciation
untouched.

For firms with a limited history or firms that have changed their business mix over
time, averaging over time is either not an option or will yield numbers that are not
indicative of its true capital expenditure needs. For these firms, industry averages
for capital expenditures are an alternative. Since the sizes of firms can vary across
an industry, the averages are usually computed with capital expenditures as a
percent of a base input — revenues and total assets are common choices. We prefer
to look at capital expenditures as a percent of depreciation and average this
statistic for the industry. In fact, if there are enough firms in the sample, you
could look at the average for a subset of firms that are at the same stage of the life

cycle as the firm being analyzed.

Illustration 10.4: Estimating Normalized Net Capital Expenditures— Reliance India
Reliance Industries is one of India’s largest firms and is involved in a multitude of

businesses ranging from chemicals to textiles. The firm makes substantial investments in



these businesses and Table 10.5 summarizes the capital expenditures and depreciation for
the period 1997-2000.

Table 10.5: Capital Expenditures and Depreciation: Reliance India (Millions of Indian

Rupees)

Capital Net Capital
Year Expenditures  |Depreciation Expenditures
1997 INR 24,077 INR 4,101 INR 19,976
1998 INR 23,247 INR 6,673 INR 16,574

1999 INR 18,223 INR 8,550 INR 9,673

2000 INR 21,118 INR 12,784 INR 8,334
Average INR 21,666 INR 8,027 INR 13,639

The firm’s capital expenditures have been volatile but its depreciation has been trending
upwards. There are two ways in which we can normalize the net capital expenditures.
One is to take the average net capital expenditure over the four year period, which would
result in net capital expenditures of INR 13,639 million. The problem with doing this,
however, is that the depreciation implicitly being used in the calculation is INR 8,027
million, which is well below the actual depreciation of INR 12,784. A better way to
normalize capital expenditures is to use the average capital expenditure over the four-year
period (INR 21,166) and depreciation from the current year (INR 12,784) to arrive at a
normalized net capital expenditure value of

Normalized Net Capital Expenditures = 21,166 — 12,784 = INR 8,882 million

Note that the normalization did not make much difference in this case because the actual

net capital expenditures in 2000 amounted to INR 8,334 million.

Capital Expenses treated as Operating Expenses

In chapter 9, we discussed the capitalization of expenses such as R&D and
personnel training, where the benefits last over multiple periods, and examined the effects
on earnings. There should also clearly be an impact on our estimates of capital

expenditures, depreciation and, consequently, net capital expenditures.
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If we decide to recategorize some operating expenses as capital expenses, we
should treat the current period’s value for this item as a capital expenditure. For
instance, if we decide to capitalize R&D expenses, the amount spent on R&D in
the current period has to be added to capital expenditures.
Adjusted Capital Expenditures = Capital Expenditures + R&D Expenses in
current period
Since capitalizing an operating expense creates an asset, the amortization of this
asset should be added to depreciation for the current period. Thus, capitalizing
R&D creates a research asset, which generates an amortization in the current
period.
Adjusted Depreciation and Amortization = Depreciation & Amortization +
Amortization of the Research Asset
If we are adding the current period’s expense to the capital expenditures and the
amortization of the asset to the depreciation, the net capital expenditures of the
firm will increase by the difference between the two:
Adjusted Net Capital Expenditure = Net Capital Expenditures + R& D Expenses
in current period — Amortization of the Research Asset
Note that the adjustment that we make to net capital expenditure mirrors the adjustment
we make to operating income. Since net capital expenditures are subtracted from after-tax
operating income, we are, in a sense, nullifying the impact on cash flows of capitalizing
R&D. Why, then, do we expend the time and resources doing it? While we believe that
estimating cash flows is important, it is just as important that we identify how much

firms are earning and reinvesting accurately.

Illustration 10.5: Effect of Capitalizing R&D: Amgen

In Hlustration 9.2, we capitalized Amgen’s R&D expense and created a research
asset. In Illustration 10.3, we considered the additional tax benefit generated by the fact
that Amgen can expense the entire amount. In this illustration, we complete the analysis
by looking at the impact of capitalization on net capital expenditures.

Reviewing the numbers again, Amgen had an R&D expense of $845 million in

2000. Capitalizing the R&D expenses, using an amortizable life of 10 years, yields a value
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for the research asset of $3,355 million and an amortization for the current year (2000) of
$398 million. In addition, note that Amgen reported capital expenditures of $438 million
in 2000 and depreciation and amortization amounting to $212 million. The adjustments to
capital expenditures, depreciation and amortization and net capital expenditures are:
Adjusted Capital Expenditures = Capital Expenditures + R&D Expenses in current period
= $438 million + $845 million = $1,283 million
Adjusted Depreciation and Amortization = Depreciation & Amortization + Amortization
of the Research Asset = $212 million + $398 million = $610 million
Adjusted Net Capital Expenditure = Net Capital Expenditures + R& D Expenses in
current period — Amortization of the Research Asset = ($438 million - $212 million) +
$845 million - $398 million = $673 million
Viewed in conjunction with the adjustment to after-tax operating income in Illustration
10.3, the change in net capital expenditure is exactly equal to the change in after-tax
operating income. Capitalizing R&D thus has no effect on the free cash flow to the firm.
So why bother? Though the bottom-line cash flow does not change, the capitalization of
R&D significantly changes the estimates of earnings and reinvestment. Thus, it helps us
better understand how profitable a firm is and how much it is reinvesting for future

growth.

Acquisitions

Finally, in estimating capital expenditures, you should not distinguish between
internal investments (which are usually categorized as capital expenditures in cash flow
statements) and external investments (which are acquisitions). The capital expenditures of
a firm, therefore, need to include acquisitions. Since firms seldom make acquisitions every
year and each acquisition has a different price tag, the point about normalizing capital
expenditures applies even more strongly to this item. The capital expenditure projections
for a firm that makes an acquisition of $100 million approximately every five years
should therefore include about $20 million, adjusted for inflation, every year.

Should you distinguish between acquisitions funded with cash versus those
funded with stock? We do not believe so. While there may be no cash spend by a firm on

latter, the firm is increasing the number of shares outstanding. In fact, one way to think
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about stock-funded acquisitions is that the firm has skipped a step in the funding process.
It could have issued the stock to the public and used the cash to make the acquisitions.
Another way of thinking about this issue is that a firm that uses stock to fund
acquisitions year after year and is expected to continue to do so in the future will increase
the number of shares outstanding. This, in turn, will dilute the value per share to existing

stockholders.

Illustration 10.6: Estimating Net Capital Expenditures: Cisco in 1999

Cisco Systems increased its market value hundred-fold during the 1990s, largely
based upon its capacity to grow revenues and earnings at an annual rate of 60-70%. Much
of this growth was created by acquisitions of small companies with promising
technologies and Cisco’s success at converting them into commercial successes. To
estimate net capital expenditures for Cisco, we begin with the estimates of capital
expenditure ($584 million) and depreciation ($486 million) in the 10-K. Based upon these
numbers, we would have concluded that Cisco’s net capital expenditures in 1999 were
$98 million.

The first adjustment we make to this number is to incorporate the effect of
research and development expenses. We used a 5-year amortizable life and estimated the

value of the research asset and the amortization in 1999 in Table 10.6.

Table 10.6: Value of Research Asset at Cisco

Year R&D Unamortized at the end of | Amortization this
Expense the year year

Current $1,594.00 100.00%  $1,594.00
-1 $1,026.00 80.00% $820.80 $205.20
-2 $698.00 60.00% $418.80 $139.60
-3 $399.00 40.00% $159.60 $79.80
-4 $211.00 20.00% $42.20 $42.20
-5 $89.00 0.00% $- $17.80

Value of the Research Asset = $3,035.40
Amortization this year = $484.60
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We adjusted the net capital expenditures for Cisco by adding back the R&D expenses in
the most recent financial year ($1,594 million) and subtracting the amortization of the
research asset ($485 million).

The second adjustment is to bring in the effect of acquisitions that Cisco made
during the last financial year. Table 10.7 summarizes the acquisitions made during the
year and the price paid on these acquisitions.

Table 10.7: Cisco’s Acquisitions: 1999 Financial Year(in millions)

Acquired Method of Acquisition  |Price Paid
GeoTel Pooling 1344
Fibex Pooling 318
Sentient Pooling 103
American Internet Corporation [Purchase 58
Summa Four Purchase 129
Clarity Wireless Purchase 153
Selsius Systems Purchase 134
PipeLinks Purchase 118
Amteva Technologies Purchase 159
$2516

Note that both purchase and pooling transactions are included and that the sum total of
these acquisitions is added on to net capital expenditures in 1999. We are assuming, given
Cisco’s track record, that its acquisitions in 1999 are not unusual and reflect Cisco’s

reinvestment policy. The amortization associated with these acquisitions is already

included as part of depreciation by the firm3. Table 10.8 summarizes the final net capital
expenditures for Cisco.
Table 10.8: Net Capital Expenditures: Cisco in 1999
Capital Expenditures $584.0C
- Depreciation $486.0C

31t is only the tax-deductible amortization that really matters. To the extent that amortization is not tax
deductible, you would look at the EBIT before the amortization and not consider it while estimating net
capital expenditures.



Net Cap Ex (from $98.0C
financials)

+ R & D Expenditures $1,594.0C
- Amortization of R&D $484.6C
+ S,G&A Expenditures $-
- Amortization of $-
S,G&A

+Acquisitions $2,516.0C
Adjusted Net Cap Ex $3,723.4C

Ignoring Acquisitions in Valuation: A Possibility?

Incorporating acquisitions into net capital expenditures and value can be difficult
and especially so for firms that do large acquisitions infrequently. Predicting whether
there will be acquisitions, how much they will cost and what they will deliver in terms of
higher growth can be close to impossible. There is one way in which you can ignore
acquisitions, but it does come with a cost. If you assume that firms pay a fair price on
acquisitions, i.e. a price that reflects the fair value of the target company and you assume
that the target company stockholders claim any or all synergy or control value,
acquisitions have no effect on value no matter how large they might be and how much
they might seem to deliver in terms of higher growth. The reason is simple. A fair-value
acquisition is an investment that earns it required return — a zero net present value
investment.

If you choose not to consider acquisitions when valuing a firm, you have to remain
internally consistent. The portion of growth that is due to acquisitions should not be
considered in the valuation. A common mistake that is made in valuing companies that
have posted impressive historic growth numbers from an acquisition based strategy is to
extrapolate from this growth and ignore acquisitions at the same time. This will result in
an over valuation of your firm, since you have counted the benefits of the acquisitions but
have not paid for them.

What is the cost of ignoring acquisitions? Not all acquisitions are fairly priced and

not all synergy and control value ends up with the target company stockholders. Ignoring
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the costs and benefits of acquisitions will result in an under valuation for a firm like Cisco
that has established a reputation for generating value from acquisitions. On the other

hand, ignoring acquisitions can over value firms that routinely over pay on acquisitions.

capex.xls: There is a dataset on the web that summarizes capital expenditures, as
a percent of revenues and firm value, by industry group in the United States for the most

recent quarter.

Investment in Working Capital

The second component of reinvestment is the cash that needs to be set aside for
working capital needs. Increases in working capital tie up more cash and hence generate
negative cash flows. Conversely, decreases in working capital release cash and positive

cash flows.

Defining Working Capital
Working capital is usually defined to be the difference between current assets and
current liabilities. However, we will modify that definition when we measure working
capital for valuation purposes.
We will back out cash and investments in marketable securities from current
assets. This is because cash, especially in large amounts, is invested by firms in
treasury bills, short term government securities or commercial paper. While the
return on these investments may be lower than what the firm may make on its real
investments, they represent a fair return for riskless investments. Unlike
inventory, accounts receivable and other current assets, cash then earns a fair
return and should not be included in measures of working capital. Are there
exceptions to this rule? When valuing a firm that has to maintain a large cash
balance for day-to-day operations or a firm that operates in a market in a poorly
developed banking system, you could consider the cash needed for operations as a
part of working capital.
We will also back out all interest bearing debt — short term debt and the portion of

long term debt that is due in the current period — from the current liabilities. This
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debt will be considered when computing cost of capital and it would be

inappropriate to count it twice.
Will these changes increase or decrease working capital needs? The answer will vary
across firms.

The non-cash working capital varies widely across firms in different sectors and
often across firms in the same sector. Figure 10.2 shows the distribution of non-cash

working capital as a percent of revenues for U.S. firms in January 2001.

Figure 10.2: Non-cash Working Capital as % of Revenues

700

600 +—

500 4 —

400 +—

300 1—

200 +— —

100 — —

<-10% -5to- -5to 0-3% 3-5% 5-75% 75 10-15% 15-20% 20-25% 25-30% 30-40% 40-50% >50%
10% 0% 10%

Illustration 10.7: Working Capital versus Non-cash Working Capital — Marks and
Spencer

Marks and Spencer operates retails stores in the UK and has substantial holdings
in retail firms in other parts of the world. In Table 10.9, we break down the components
of working capital for the firm for 1999 and 2000 and report both the total working
capital and non-cash working capital in each year:

Table 10.9: Working Capital versus Non-cash Working Capital: Marks and Spencer
1999 2000
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Cash & Near Cash 282 301
Marketable Securities 204 386
Trade Debtors (Accounts Receivable 1980 2186
Stocks (Inventory) 515 475
Other Current Assets 271 281
Total Current Assets 3252 3629
Non-Cash Current Assets 2766 2942
Trade Creditors (Accounts Payable) 215 219
Short Term Debt 913 1169
Other Short Term Liabilities 903 774
Total Current Liabilities 2031 2162
Non-debt current liabilities 1118 993
Working Capital 1221 1467
Non-cash Working Capital 1648 1949

The non-cash working capital is substantially higher than the working capital in both
years. We would suggest that the non-cash working capital is a much better measure of

cash tied up in working capital.

Estimating Expected Changes in non-cash Working Capital

While we can estimate the non-cash working capital change fairly simply for any
year using financial statements, this estimate has to be used with caution. Changes in non-
cash working capital are unstable, with big increases in some years followed by big
decreases in the following years. To ensure that the projections are not the result of an
unusual base year, you should tie the changes in working capital to expected changes in
revenues or costs of goods sold at the firm over time. The non-cash working capital as a
percent of revenues can be used, in conjunction with expected revenue changes each

period, to estimate projected changes in non-cash working capital over time. You can
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obtain the non-cash working capital as a percent of revenues by looking at the firm’s
history or at industry standards.

Should you break working capital down into more detail? In other words, is there
a payoff to estimating individual items such as accounts receivable, inventory and
accounts payable separately? The answer will depend upon both the firm being analyzed
and how far into the future working capital is being projected. For firms where inventory
and accounts receivable behave in very different ways as revenues grow, it clearly makes
sense to break down into detail. The cost, of course, is that it increases the number of
inputs needed to value a firm. In addition, the payoff to breaking working capital down
into individual items will become smaller as we go further into the future. For most firms,
estimating a composite number for non-cash working capital is easier to do and often

more accurate than breaking it down into more detail.

[llustration 10.8: Estimating Non-cash Working Capital Needs — The Gap

As a specialty retailer, the Gap has substantial inventory and working capital
needs. At the end of the 2000 financial year (which concluded January 2001), the Gap
reported $1,904 million in inventory and $335 million in other non-cash current assets. At
the same time, the accounts payable amounted to $1,067 million and other non-interest
bearing current liabilities of $702 million. The non-cash working capital for the Gap in
January 2001 can be estimated.
Non-cash working capital = $1,904 + $335 - $1067 - $ 702 = $470 million
In Table 10.10, we report on the non-cash working capital at the end of the previous year
and the total revenues in each year:

Table 10.10: Working Capital — The Gap

1999 2000 Change
Inventory $1,462 $1,904 $442
Other non-cash CA $285 $335 $50
Accounts Payable $806 $1,067 $261
Other non-interest bearing CL $778 $702 -$76
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Non-cash Working Capital $163 $470 $307
Revenues $11,635 $13,673 $2,038

Working capital as % of revenuey  1.40% 3.44% 15.06%

The non-cash working capital increased by $307 million from last year to this year. When

forecasting the non-cash working capital needs for the Gap, we have several choices.
One is to use the change in non-cash working capital from the year ($307 million)
and to grow that change at the same rate as earnings are expected to grow in the
future. This is probably the least desirable option because changes in non-cash
working capital from year to year are extremely volatile and last year’s change
may in fact be an outlier.
The second is to base our changes on non-cash working capital as a percent of
revenues in the most recent year and expected revenue growth in future years. In
the case of the Gap, that would indicate that non-cash working capital changes in
future years will be 3.44% of revenue changes in that year. This is a much better
option than the first one, but the non-cash working capital as a percent of
revenues can also change from one year to the next.
The third is to base our changes on the marginal non-cash working capital as a
percent of revenues in the most recent year, computed by dividing the change in
non-cash working capital in the most recent year into the change in revenues in the
most recent year, and expected revenue growth in future years. In the case of the
Gap, this would lead to non-cash working capital changes being 15.06% of
revenues in future periods. This approach is best used for firms whose business is
changing and where growth is occurring in areas different from the past. For
instance, a brick and mortar retailer that is growing mostly online may have a very
different marginal working capital requirement than the total.
The fourth is to base our changes on the non-cash working capital as a percent of
revenues over a historical period. For instance, non-cash working capital as a

percent of revenues between 1997 and 2000 averaged out to 4.5% of revenues.



The advantage of this approach is that it smoothes out year to year shifts, but it
may not be appropriate if there is a trend (upwards or downwards) in working
capital.
The final approach is to ignore the working capital history of the firm and to base
the projections on the industry average for non-cash working capital as a percent
of revenues. This approach is most appropriate when a firm’s history reveals a
working capital that is volatile and unpredictable. It is also the best way of
estimating non-cash working capital for very small firms that may see economies
of scale as they grow. While these conditions do not apply for the Gap, we can
still estimate non-cash working capital requirements using the average non-cash
working capital as a percent of revenues for specialty retailers of 7.54%.
To illustrate how much of a change each of these assumptions can have on working
capital requirements, Table 10.11 forecasts expected changes in non-cash working capital
using each of the approaches. In making these estimates, we have assumed a 10% growth
rate in revenues and earnings for the Gap for the next 5 years.
Table 10.11: Forecasted Working Capital Changes: The Gap

Current 1 2 3 4 5
Revenues $13,673.00] $15,040.30) $16,544.33| $18,198.76 $20,018.64] $22,020.50
Change in revenues $1,367.30 $1,504.03| $1,654.43 $1,819.88 $2,001.86
1. Change in non-cash WC $307.000 $337.70  $371.47| $408.62 $449.4  $494.43
2. Current: WC/ Revenues 3.44% $47.00 $51.70 $56.87 $62.56 $68.81
3. Marginal: WC/ Revenues 15.06%  $205.97 $226.56 $249.27 $274.14  $301.56
4. Historical Average 4.50% $61.53 $67.68 $74.45 $81.89 $90.08
5. Industry average 7.54%  $103.09 $113.40] $124.74 $137.22  $150.94

The non-cash working capital investment varies widely across the five approaches that

we have described here.

Negative Working Capital (or changes)

Can the change in non-cash working capital be negative? The answer is clearly yes.
Consider, though, the implications of such a change. When non-cash working capital
decreases, it releases tied-up cash and increases the cash flow of the firm. If a firm has

bloated inventory or gives out credit too easily, managing one or both components more
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efficiently can reduce working capital and be a source of positive cash flows into the
immediate future — 3, 4 or even 5 years. The question, however, becomes whether it can
be a source of cash flows for longer than that. At some point in time, there will be no
more inefficiencies left in the system and any further decreases in working capital can
have negative consequences for revenue growth and profits. Therefore, we would suggest
that for firms with positive working capital, decreases in working capital are feasible only
for short periods. In fact, we would recommend that once working capital is being
managed efficiently, the working capital changes from year to year be estimated using
working capital as a percent of revenues. For example, consider a firm that has non-cash
working capital that represent 10% of revenues and that you believe that better
management of working capital could reduce this to 6% of revenues. You could allow
working capital to decline each year for the next 4 years from 10% to 6% and, once this
adjustment is made, begin estimating the working capital requirement each year as 6% of
additional revenues. Table 10.12 provides estimates of the change in non-cash working
capital on this firm, assuming that current revenues are $1 billion and that revenues are
expected to grow 10% a year for the next 5 years.
Table 10.12: Changing Working Capital Ratios and Cashflow Effects

Year Current 1 2 3 4 5

Revenues $1,000.00%$1,100.00%$1,210.00%$1,331.00$1,464.10$1,610.51

Non-Cash WC as % of

Revenues 10% 9% 8% 7% 6% 6%

Non-cash Working Capital $100.00 | $99.00 $96.80 $93.17 $87.85 $96.63

Change in Non-cash WC -$1.00 -$2.20 -$3.63 -$5.32 $8.78

Can working capital itself be negative? Again, the answer is yes. Firms whose
current liabilities that exceed non-cash current assets have negative non-cash working
capital. This is a thornier issue that negative changes in working capital. A firm that has a
negative working capital is, in a sense, using supplier credit as a source of capital,

especially if the working capital becomes larger as the firm becomes larger. A number of
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firms, with Walmart and Dell being the most prominent examples, have used this strategy
to grow. While this may seem like a cost-efficient strategy, there are potential downsides.
The first is that supplier credit is generally not really free. To the extent that delaying
paying supplier bills may lead to the loss of cash discounts and other price breaks, firms
are paying for the privilege. Thus, a firm that decides to adopt this strategy will have to
compare the costs of this capital to more traditional forms of borrowing. The second is
that a negative non-cash working capital has generally been viewed both by accountants
and ratings agencies as a source of default risk. To the extent that a firm’s rating drops and
interest rates paid by the firm increase, there may be costs created for other capital by
using supplier credit as a source. As a practical question, you still have an estimation
problem on your hand when forecasting working capital requirements for a firm that has
negative non-cash working capital. As in the previous scenario, with negative changes in
non-cash working capital, there is no reason why firms cannot continue to use supplier
credit as a source of capital in the short term. In the long term, however, we should not
assume that non-cash working capital will become more and more negative over time. At
some point in time in the future, you have to either assume that the change in non-cash
working capital is zero or that pressure will build for increases in working capital (and

negative cash flows)

wcdata.xls. There is a dataset on the web that summarizes non-cash working

capital needs by industry group in the United States for the most recent quarter.

Summary

When valuing a firm, the cash flows that are discounted should be after taxes and
reinvestment needs but before debt payments. In this chapter, we considered some of the
challenges in coming up with this number for firms.

We began the chapter with the corrected and updated version of operating income
described in chapter 9. To state this operating income in after-tax terms, we need a tax
rate. Firms generally state their effective tax rates in their financial statements, but these

effective tax rates can be different from marginal tax rates. While the effective tax rate can
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be used to arrive at the after-tax operating income in the current period, the tax rate used
should converge on the marginal tax rate in future periods. For firms that are losing money
and not paying taxes, the net operating losses that they are accumulating will protect
some of their future income from taxation.

The reinvestment that firms make in their own operations is then considered in
two parts. The first part is the net capital expenditure of the firm which is the difference
between capital expenditures (a cash outflow) and depreciation (effectively a cash
inflow). In this net capital expenditure, we include the capitalized operating expenses
(such as R&D) and acquisitions. The second part relates to investments in non-cash
working capital, mainly inventory and accounts receivable. Increases in non-cash working
capital represent cash outflows to the firm, while decreases represent cash inflows. Non-
cash working capital at most firms tends to be volatile and may need to be smoothed out

when forecasting future cash flows.
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Problems

1. The following is the balance sheet for Ford Motor Company as of December 31, 1994

(in millions).
Assets Liabilities

Cash $ 19,927 Accounts Payable $ 11,635
Receivables $ 132,904 Debt due within 1 year $ 36,240
Inventory $10,128 Other Current Liabilities $ 2,721
Current Assets $91,524 Current Liabilities $ 50,596
Fixed Assets $ 45,586 Short Term Debt $ 36,200
Long Term Debt $ 37,490
Equity $ 12,824
Total Assets $137,110 Total Liabilities $ 137,110

The firm had revenues of $154,951 million in 1994 and cost of goods sold of $103,817
million.

a. Estimate the net working capital

b. Estimate the non-cash working capital.

c. Why is Ford’s working capital so high? If you were told that Ford Capital (the
financing arm of Ford) was consolidated into this balance sheet, would that help you with
your explanation?

d. Estimate non-cash working capital as a percent of revenues. If you were asked

to estimate the non-cash working capital needs for a new automobile factory that

Ford was constructing, would you use this ratio? Why or why not?

2. You are analyzing the balance sheet for Bed, Bath and Beyond, a retail firm that sells

home furnishings, from February 26, 1995 (in millions).

Assets Liabilities
Cash $6.5 Accounts Payable $275
Receivables $0.0 Other Current Liabilities  $18.6
Inventory $108.4
Current Assets $118.0 Current Liabilities $46.1

Fixed Assets $53.8 Long Term Debt $16.8



Total Assets

$171.

Equity

8 Total Liabilities
The firm had revenues of $440.3 million in 1994 and cost of goods sold of $249.2 million.

a. Estimate the net working capital

b. Estimate the non-cash working capital.

$108.9
$171.8

c. Estimate non-cash working capital as a percent of revenues. If you were asked

to estimate the non-cash working capital needs for a new store for Bed, Bath and

Beyond, would you use this ratio? Why or why not?

3. You have been provided with the current assets and current liabilities of a retailing firm

each quarter for the last 5 years, together with the revenues in each quarter.

Period Non-cash current assets [Non-debt current liabilities |Revenues

1990 -1 $ 300 $ 150 $ 3,000
1990 -2 $ 325 $ 160 $ 3,220
1990 - 3 $ 350 $ 180 $ 3,450
1990 -4 $ 650 $ 300 $ 6,300
1991 -1 $ 370 $ 1700 $ 3,550
1991 -2 $ 400 $ 2000 $ 4,100
1991 -3 $ 420 $ 220 $ 4,350
1991 -4 $ 755 $ 380 $ 7,750
1992 -1 $ 450 $ 220 $ 4,500
1992 -2 $ 480 $ 240 $ 4,750
1992 -3 $ 515 $ 265 $ 5,200
1992 -4 $ 880 $ 460 $ 9,000
1993 -1 $ 550 $ 260 $ 5,400
1993 -2 $ 565 $ 285 $ 5,600
1993 -3 $ 585 $ 300 $ 5,900
1993 -4 $ 1,010 $ 500 $ 10,000
1994 -1 $ 635 $ 330 $ 6,500
1994 -2 $ 660 $ 340 $ 6,750
1994 -3 $ 665 $ 340 $ 6,900

o}

b

c

. Based on this information, estimate the non-cash working capital each quarter.

. Estimate non-cash working capital as a percent of revenues each quarter.

. Assume that you are told that there are economies of scale, when it comes to

inventories. How would you test to see if there are any? What would your

conclusions be?

31



32



CHAPTER 11

ESTIMATING GROWTH

The value of a firm is the present value of expected future cash flows generated by
the firm. The most critical input in valuation, especially for high growth firms, is the
growth rate to use to forecast future revenues and earnings. In this chapter, we consider
how best to estimate these growth rates for firms, including those with low revenues and
negative earnings.

There are three basic ways of estimating growth for any firm. One is to look at the
growth in a firm’s past earnings — its historical growth rate. While this can be a useful
input when valuing stable firms, there are both dangers and limitations in using this
growth rate for high growth firms. The historical growth rate can often not be estimated,
and even if it can, it cannot be relied on as an estimate of expected future growth.

The second is to trust the equity research analysts that follow the firm to come up
with the right estimate of growth for the firm and to use that growth rate in valuation.
While many firms are widely followed by analysts, the quality of growth estimates,
especially over longer periods, is poor. Relying on these growth estimates in a valuation
can lead to erroneous and inconsistent estimates of value.

The third is to estimate the growth from a firm’s fundamentals. A firm’s growth
ultimately is determined by how much is reinvested into new assets and the quality of
these investments, with investments widely defined to include acquisitions, building up
distribution channels or even expanding marketing capabilities. By estimating these
inputs, you are, in a sense, estimating a firm’s fundamental growth rate. While the
determinants of fundamental growth remain the same for all firms, estimating these inputs

for high growth firms can pose special challenges.

The Importance of Growth

A firm can be valuable because it owns assets that generate cash flows now or
because it is expected to acquire such assets in the future. The first group of assets is
categorized as assets in place and the second as growth assets. Figure 11.1 presents a

financial balance sheet for a firm:



Figure 11.1: A Financial View of a Firm

Assets Liabilities
Existing Investments Borrowed money
Generate cashflows today Investments already Deb
made
Expected Vaue that will be Investments yet to Equity Owner’sfunds
created by future investments be made

Note that an accounting balance sheet can be very different from a financial balance sheet,
since accounting for growth assets tends to be both conservative and inconsistent.

For high growth firms, accounting balance sheets do a poor job of summarizing the
values of the assets of the firm because they completely ignore the largest component of
value, which is future growth. The problems are exacerbated for firms that invest in
research because the book value will not include the most important asset at these firms —

the research asset.

Historical Growth

When estimating the expected growth for a firm, we generally begin by looking at
the firm’s history. How rapidly have the firm’s operations as measured by revenues or
earnings grown in the recent past? While past growth is not always a good indicator of
future growth, it does convey information that can be valuable while making estimates for
the future. In this section, we begin by looking at measurement issues that arise when

estimating past growth and then consider how past growth can be used in projections.

Estimating Historical Growth

Given a firm’s earnings history, estimating historical growth rates may seem like a
simple exercise but there are several measurement problems that may arise. In particular,
the average growth rates can be different, depending upon how the average is estimated,
and whether you allow for compounding in the growth over time. Estimating growth rates
can also be complicated by the presence of negative earnings in the past or in the current

period.



Arithmetic versus Geometric Averages

The average growth rate can vary depending upon whether it is an arithmetic
average or a geometric average. The arithmetic average is the simple average of past
growth rates, while the geometric mean takes into account the compounding that occurs
from period to period.

tz— 1
ao
Arithmetic Average = t:_r: where g = growth rate in year t

. . L(1/n)
. e Earnings, U . .
Geometric Average = A—gsb - -1 where Earnings., = earnings in n years ago
8Earnings , H

The two estimates can be very different, especially for firms with volatile earnings. The
geometric average is a much more accurate measure of true growth in past earnings,
especially when year-to-year growth has been erratic.

In fact, the point about arithmetic and geometric growth rates also applies to
revenues, though the difference between the two growth rates tend to be smaller for
revenues than for earnings. For firms with volatile earnings and revenues, the caveats

about using arithmetic growth carry even more weight.

Illustration 11.1: Differences between Arithmetic and Geometric Averages: Motorola

Table 11.1 reports the revenues, EBITDA, EBIT and net income for Motorola for
each year from 1994 to 1999. The arithmetic and geometric average growth rates in each
series are reported at the bottom of the table:

Table 11.1: Arithmetic and Geometric Average Growth Rates: Motorola

Net
Year Revenues|% Changg EBITDA|% Changg EBIT |% Changg Income |% Changg
1994 | $22,245 $4,151 $ 2,604 $ 1,560

1995 | $27,037 | 21.54% | $4,850 | 16.84% | $2,931| 12.56% | $1,781 | 14.17%

1996 | $27,973 | 3.46% | $4,268 | -12.00%| $ 1,960 | -33.13%| $1,154 | -35.20%

1997 | $29,794 | 6.51% | $4,276 | 0.19% | $1,947| -0.66% | $1,180 | 2.25%

1998 | $29,398  -1.33% [ $3,019 [ -29.40%| $822 |-57.78%| $212 |-82.03%




1999 [ $30,931| 5.21% | $5,398 | 78.80% | $3,216 | 291.24%| $817 |[285.38%
Arithmetic Averagg 7.08% 10.89% 42.45% 36.91%
Geometric Average| 6.82% 5.39% 4.31% -12.13%
Standard deviation | 8.61% 41.56% 141.78% 143.88%

Geometric Average = (Earningsigge/Earings;ges)™>-1

The arithmetic average growth rate is higher than the geometric average growth rate
for all four items, but the difference is much larger with net income and operating income
(EBIT) than it is with revenues and EBITDA. This is because the net and operating
income are the most volatile of the numbers, with a standard deviation in year-to-year
changes of almost 140%. Looking at the net and operating income in 1994 and 1999, it is
also quite clear that the geometric averages are much better indicators of true growth.
Motorola’s operating income grew only marginally during the period and this is reflected
in its geometric average growth rate, which is 4.31%, but not in its arithmetic average
growth rate, which indicates much faster growth. Motorola’s net income dropped by
almost 50% during the period. This is reflected in its negative geometric average growth

rate but its arithmetic average growth rate is 36.91%.

Linear and Log-linear Regression Models

The arithmetic mean weights percentage changes in earnings in each period equally
and ignores compounding effects in earnings. The geometric mean considers compounding
but focuses on the first and the last earnings observations in the series - it ignores the

information in the intermediate observations and any trend in growth rates that may have

developed over the period. These problems are at least partially overcome by using OLS1
regressions of earnings per share (EPS) against time. The linear version of this model is:
EPSt=a+bt
where,
EPSt = Earnings per share in period t

t = Time period t

1 An ordinary least squares (OL S) regression estimates regression coefficients by minimizing the squared
differences of predicted from actual values.



The slope coefficient b on the time variable is a measure of earnings change per time
period. The problem, however, with the linear model is that it specifies growth in terms
of dollar EPS and is not appropriate for projecting future growth, given compounding.
The log-linear version of this model converts the coefficient into a percentage
change.
IN(EPSt) =a+bt
where,
In(EPSt ) = Natural logarithm of Earnings per share in period t
t = Time period t
The coefficient b on the time variable becomes a measure of the percentage change in

earnings per unit time.

Illustration 11.2: Linear and Log-linear models of growth: General Electric.
The earnings per share from 1991 to 2000 is provided for GE in Table 11.2 with
the percentage changes and the natural logs of the earnings per shares computed each year.

Table 11.2: Earnings Per Share: General Electric

Calendar % Change in
Year Year EPS EPS In(EPS)
1 1991 0.42 -0.8675

1992 0.41 -2.38% -0.8916
1993 0.4 -2.44% -0.9163
1994 0.58 45.00% -0.5447
1995 0.65 12.07% -0.4308
1996 0.72 10.77% -0.3285
1997 0.82 13.89% -0.1985
1998 0.93 13.41% -0.0726
1999 1.07 15.05% 0.0677
2000 1.27 18.69% 0.2390
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There are a number of ways in which we can estimate the growth rate in earnings per
share at GE between 1991 and 2000. One is to compute the arithmetic and geometric
averages.
Arithmetic average growth rate in earnings per share = 13.79%
Geometric average growth rate in earnings per share = (1.27/0.42)*°-1 = 13.08%
The second is to run a linear regression of earnings per share against a time variable (where
the earliest year is given a value of 1, the next year a value of 2 and so on):

Linear Regression : EPS = 0.2033 + 0.0952 t R? = 94.5%

(4.03) (11.70)

This regression would indicate that the earnings per share increased 9.52 cents a year from
1991 to 2000. We can convert it into a percentage growth in earnings per share by

dividing this change by the average earnings per share over the period.

Growth rate in earnings per share

Coefficient on linear regression _ 0.0952
Average EPS 0.727

=13.10%

Finally, you can regress In(EPS) against the time variable.

Log-linear Regression: In (EPS) =-1.1288 +0.1335t R?=96.3%

(19.53) (14.34)

The coefficient on the time variable here can be viewed as a measure of compounded
percent growth in earnings per share; GE’s earnings per share grew at 13.35% a year
based upon this regression.

The numbers are close using all of the approaches because there is so little
variability in the growth rate of earnings per share at GE. For companies with more

volatile earnings, the differences will be much larger.

Negative Earnings
Measures of historical growth are distorted by the presence of negative earnings
numbers. The percentage change in earnings on a year-by-year basis is defined as:

EPS, -EPS,, _ EPS,
EPS,, EPS,,

-1

% change in EPS in period t =



If EPSt-1 is negative or zero, this calculation yields a meaningless number. This extends

into the calculation of the geometric mean. If the EPS in the initial time period is negative
or zero, the geometric mean is not meaningful.

Similar problems arise in log-linear regressions, since the EPS has to be greater
than zero for the log transformation to exist. There are at least two ways of trying to get
meaningful estimates of earnings growth for firms with negative earnings. One is to run
the linear regression of EPS against time specified in the previous regression.

EPS=a+bt
The growth rate can then be approximated as follows:

b

Growth rate in EPS = - - -
Average EPS over the time period of the regression

This assumes that the average EPS over the time period is positive. Another approach to
estimating growth for these firms, suggested by Arnott, is as follows:

EPS, - EPS,,

% change in EPS =
Max (EPS,,EPS, ,)

Alternatively, you could use the absolute value of earnings per share in the previous
period.

Note that these approaches to estimating historical growth rates do not provide
any information on whether these growth rates are useful in predicting future growth. It is
not incorrect and, in fact, it may be appropriate, to conclude that the historical growth
rate is 'not meaningful' when earnings are negative and to ignore it in predicting future
growth. While there are ways of estimating growth even when earnings are negative, the
resulting growth rates are not very useful indicators of past growth and it is best to view

the past growth as not meaningful in those cases.

Illustration 11.3: Negative Earnings: Commerce One and Aracruz Celulose

The problems with estimating earnings growth when earnings are negative can be
seen even for firms that have only negative earnings. For instance, Commerce One, the
B2B firm, reported operating earnings (EBIT) of -$53 million in 1999 and -$340 million in
2000. Clearly, the firm’s earnings deteriorated, but estimating a standard earnings growth

rate would lead us to the following growth rate:



Earnings growth for Commerce One in 2000= %3()53) =5.41=541%

Now consider Aracruz, a Brazilian paper and pulp company, susceptible like
other firms in the industry to the ebbs and flows of commodity prices. Table 11.3 reports
the earnings per share at the firm from 1995 to 2000.

Table 11.3: EPS at Aracruz Celulose in Brazilian Real: 1995-2000

Year EPS

1995 0.302
1996 0.041
1997 0.017
1998 -0.067
1999 0.065
2000 0.437

The negative net income (and earnings per share) numbers in 1998 make the estimation of
a growth rate in 1999 problematic. For instance, the firm has a loss per share of 0.067 BR
in 1998 and a profit per share of 0.065 BR in 1999. The growth rate in earnings per share
estimated using the conventional equation, would be:

0.065-(-0.067) _
- 0067

Earnings growth rate in 1999 = -1.97=-197%

This growth rate, a negative number, makes no sense given the improvement in earnings
during the year. There are two fixes to this problem. One is to replace the actual earnings
per share in the denominator with the absolute value:

. . .065 - (- 0.067
Earnings growth rate in 1999,pso1ute value = 0 0650 0(63 06 ) =1.97 =197%

The other is to use the higher of the earnings per share from the two years yielding:

. . 0.065 - (-0.067
Earnings growth rate in 1999%igner value= 5 (565 ) =2.03=203%

While the growth rate is now positive, as you would expect it to be, the values for the

growth rates themselves are not very useful for making estimates for the future.

Time Series Models to predict Earnings per share



Time series models use the same historical information as the simpler models
described in the previous section. They attempt to extract better predictions from this

data, however, through the use of sophisticated statistical techniques.

Box-Jenkins Models

Box and Jenkins developed a procedure for analyzing and forecasting univariate
time series data using an autoregressive integrated moving average model. AutoRegressive
Integrated Moving Average (ARIMA) models a value in a time series as a linear
combination of past values and past errors (shocks). Since historical data is used, these
models are appropriate as long as the data does not show deterministic behavior, such as a
time trend or a dependence on outside events or variables. ARIMA models are usually
denoted by the notation:

ARIMA (p, d, q)
where,

p is the degree of the autoregressive part

d is the degree of differencing

q is the degree of the moving average process

The mathematical model can then be written as follows:
W, =W, +o,W,_, +...+o W, +0,-0a -0, ,-..-0.a_,te,
where,
wt = Original data series or difference of degree d of the original data
f1,f2, ..., fp = Autoregressive parameters
do = Constant term
a1, 92, ..., dq = Moving average parameters
et = Independent disturbances, random error
ARIMA models can also adjust for seasonality in the data, in which case the model is
denoted by the notation.
SARIMA (p,d,q) X (p.d,q) s=n
where,

s = Seasonal parameter of length n



Time Series Models in Earnings

Most time series models used in forecasting earnings are built around quarterly
earnings per share. In a survey paper, Bathke and Lorek (1984) pointed out that three
time-series models have been shown to be useful in forecasting quarterly earnings per
share. All three models are seasonal autoregressive integrated moving average (SARIMA)
models, since quarterly earnings per share have a strong seasonal component. The first
model, developed by Foster (1977), allows for seasonality in earnings.

Model 1: SARIMA (1,0,0) X (0,1,0)s=4

EPS, =¢,EPS, , + EPS,, - ¢,EPS, . +0, +¢,

This model was extended by Griffin and Watts to allow for a moving average parameter.
Model 2: SARIMA (0,1,1) X (0,1,1)s=4
EPS, =EPS, , +EPS, ,-EPS, . -0.,,,-Q¢, ,-Q0,¢, . +¢,
where,
g1 = First-order moving average (MA(1)) parameter
Q = First-order seasonal moving average parameter
et = Disturbance realization at the end of quarter t
The third time series model, developed by Brown and Rozeff (1979), is similar in its use
of seasonal moving average parameter.
Model 3: SARIMA (1,0,0) X (0,1,1)s=4
EPS, =¢,EPS,, + EPS, , -0,EPS, . +6, - Qe

How good are time series models at predicting earnings?

Time series models do better than naive models (using past earnings) in predicting
earnings per share in the next quarter. The forecast error, i.e., the difference between the
actual earnings per share and forecasted earnings per share, from the time series models is,
on average, smaller than the forecast error from naive models (such as simple averages of
past growth). The superiority of the models over naive estimates declines with longer
term forecasts, suggesting that the estimated time series parameters are not stationary.

Among the time series models themselves, there is no evidence that any one model

is dominant, in terms of minimizing forecast error, for every firm in the sample. The gain
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from using the firm-specific best models relative to using the same model for every firm is

relatively small.

Limitations in using time series models in valuation

In most studies, time series models provide superior forecasts relative to naive
models. There are several concerns, however, in using these models for forecasting
earnings in valuation. First, time series models require a lot of data, which is why most of
them are built around quarterly earnings per share. In most valuation, the focus is on
predicting annual earnings per share and not on quarterly earnings. Second, even with

quarterly earnings per share, the number of observations is limited for most firms to ten

to fifteen years of data (forty to sixty quarters of data), leading to large estimation errors2
in time-series model parameters and in the forecasts. Third, the superiority of earnings
forecasts from time series models declines as the forecasting period is extended. Given
that earnings forecasts in valuation have to be made for several years rather than a few
quarters, the value of time series models may be limited. Finally, studies indicate that
analyst forecasts dominate even the best time series models in forecasting earnings.

In conclusion, time series models are likely to work best for firms which have a
long history of earnings and where the parameters of the models have not shifted
significantly over time. For the most part, however, the cost of using these models is

likely to exceed their benefits, at least in the context of valuation.

The Usefulness of Historical Growth

Is the growth rate in the past a good indicator of growth in the future? Not
necessarily. In this section we consider how good historical growth is as a predictor of
future growth for all firms and why the changing size and volatile businesses of many

firms can undercut growth projections.

Higgledy Piggledy Growth
Past growth rates are useful in forecasting future growth, but they have

considerable noise associated with them. In a study of the relationship between past

2 Time series models generally can be run as long as there at least thirty observations, but the estimation
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growth rates and future growth rates, Little (1960) coined the term "Higgledy Piggledy
Growth™ because he found little evidence that firms that grew fast in one period continued
to grow fast in the next period. In the process of running a series of correlations between
growth rates in earnings in consecutive periods of different length, he frequently found
negative correlations between growth rates in the two periods and the average correlation
across the two periods was close to zero (0.02). If past growth in earnings is not a
reliable indicator of future growth at many firms, it becomes even less so at smaller firms.
The growth rates at smaller firms tend to be even more volatile than growth rates at other
firms in the market. The correlation between growth rates in earnings in consecutive time
periods (five-year, three-year and one-year) for firms in the United States, categorized by

market value, is reported in Figure 11.2.

Figure 11.3: Correlationsin Earnings Growth by Market Capitalization
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While the correlations tend to be higher across the board for one-year growth rates than
for 3-year or 5-year growth rates in earnings, they are also consistently lower for smaller

firms than they are for the rest of the market. This would suggest that you should be

error declines as the number of observations increases.
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more cautious about using past growth, especially in earnings, for forecasting future

growth at these firms.

Revenue Growth versus Earnings Growth

In general, revenue growth tends to be more persistent and predictable than
earnings growth. This is because accounting choices have a far smaller effect on revenues
than they do on earnings. Figure 11.4 compares the correlations in revenue and earnings

growth over one-year, three-year and five-year periods at U.S. firms.

Figure 11.4: Correlation in Revenues and Earnings
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Source: Compustat
Revenue growth is consistently more correlated over time than earnings growth. The
implication is that historical growth in revenues is a far more useful number when it

comes to forecasting than historical growth in earnings.

The Effects of Firm Size
Since the growth rate is stated in percentage terms, the role of size has to be
weighed in the analysis. It is easier for a firm with $10 million in earnings to generate a

50% growth rate than it is for a firm with $500 million in earnings to generate the same
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growth. Since it becomes harder for firms to sustain high growth rates as they become
larger, past growth rates for firms that have grown dramatically in size may be difficult to
sustain in the future. While this is a problem for all firms, it is a particular problem when
analyzing small and growing firms. While the fundamentals at these firms, in terms of
management, products and underlying markets, may not have changed, it will still be
difficult to maintain historical growth rates as the firms double or triple in size.

The true test for a small firm lies in how well it handles growth. Some firms, such
as Cisco have been able to continue to deliver their products and services efficiently as
they have grown. In other words, they have been able to scale up successfully. Other
firms have had much more difficulty replicating their success as they become larger. In
analyzing small firms, therefore, it is important that you look at plans to increase growth

but it is even more critical that you examine the systems in place to handle this growth.

[llustration 11.4: Cisco: Earnings Growth and Size of the Firm

In Table 11.4, Cisco’s evolution from a firm with revenues of $28 million and net
income of $4 million in 1989 to revenues in excess of $12 billion and net income of $2.096
billion in 1999 is reported.

Table 11.4: Revenues, Operating Earnings and Net Income: Cisco

Year Revenues % Change |EBIT % Change |Net Income |% Change
1989 $ 28 $ 7 $ 4

1990 $ 70 [152.28% | $ 21 |216.42% | $ 14 [232.54%
1991 $ 183 |162.51% | $ 66 [209.44% | $ 43 1210.72%
1992 $ 340 (85.40% |$ 129 |95.48% | $ 84 195.39%
1993 $ 649 [91.10% |$ 264 (103.70% | $ 172 1103.77%
1994 $ 1,243 |9151% |$ 488 185.20% | $ 315 (83.18%
1995 $ 2,233 [79.62% | $ 794 162.69% |$ 457 145.08%
1996 $ 4,096 |83.46% |$ 1,416 (78.31% [ $ 913 (99.78%
1997 $ 6,440 [57.23% |$ 2,135 [50.78% | $ 1,049 (14.90%
1998 $ 8,488 [31.80% |$ 2,704 |26.65% |$ 1,355 |29.17%
1999 $ 12,154 |4319% |$ 3,455 [27.77% |$ 2,096 |54.69%
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Arithmetic Average = 87.81% 95.64% 96.92%
Geometric Average = 83.78% 86.57% 86.22%

While this table presents the results of a phenomenally successful decade for Cisco, it
does suggest that you should be cautious about assuming that the firm will continue to
grow at a similar rate in the future for two reasons. First, the growth rates have been
tapering off as the firm becomes larger on all three measures. Second, if you assume that
Cisco will maintain its historic growth (estimated using the geometric average) over the
last decade for the next 5 years, the revenue and earnings growth that the firm will have to
post will be unsustainable. For instance, if operating income grow at 86.57%% for the
next 5 years, Cisco’s operating income in five years will be $78 billion. Third, Cisco’s
growth has come primarily from acquisitions of small firms with promising technologies
and using its capabilities to commercially develop these technologies. In 1999, for
instance, Cisco acquired 15 firms and these acquisitions accounted for almost 80% of their
reinvestment that year. If you assume that Cisco will continue to grow at historical rates,
you are assuming that the number of acquisitions will also grow at the same rate. Thus,
Cisco would have to acquire almost 80 firms five years from now to maintain historical

growth.

Historical Growth at High Growth and Younger Firms
The presence of negative earnings, volatile growth rates over time and the rapid
changes that high growth firms go through over time make historical growth rates
unreliable indicators of future growth for these firms. Notwithstanding this, you can still
find ways to incorporate information from historical growth into estimates of future
growth, if you follow these general guidelines.
Focus on revenue growth, rather than earnings growth, to get a measure of both the
pace of growth and the momentum that can be carried forward into future years.
Revenue growth is less volatile than earnings growth and is much less likely to be
swayed by accounting adjustments and choices.
Rather than look at average growth over the last few years, look at growth each year.
This can provide information on how the growth is changing as the firm becomes

larger and assist in making projections for the future.
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Use historical growth rates as the basis for projections only in the near future (next
year or two), since technologies can change rapidly and undercut future estimates.

Consider historical growth in the overall market and in other firms that are serving it.
This information can be useful in deciding what the growth rates of the firm that you

are valuing will converge over time.

histgr.xls: There is a dataset on the web that summarizes historical growth rates

in earnings and revenues by industry group for the United States.

Analyst Estimates of Growth

Equity research analysts provide not only recommendations on the firms they
follow but also estimates of earnings and earnings growth for the future. How useful are
these estimates of expected growth from analysts and how, if at all, can they be used in
valuing technology firms? In this section, you consider the process that analysts follow to
estimate expected growth and follow up by examining why such growth rates may not be

appropriate when valuing some firms.

Who do analysts follow?

The number of analysts tracking firms varies widely across firms. At one extreme
are firms like GE, Cisco and Microsoft that are followed by dozens of analysts. At the
other extreme, there are hundreds of firms that are not followed by any analysts. Figure
11.5 shows the divergence across firms in the United States, in terms of the number of

analysts following them.




Figure 11.5: Number of analysts estimating earnings per shar: U.S firmsin January 2001
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Why are some firms more heavily followed than others? These seem to be some of the
determinants:

1. Market Capitalization: The larger the market capitalization of a firm, the more
likely it is to be followed by analysts.

2. Institutional Holding: The greater the percent of a firm’s stock that is held by
institutions, the more likely it is to be followed by analysts. The open question,
though, is whether analysts follow institutions or whether institutions follow
analysts. Given that institutional investors are the biggest clients of equity
research analysts, the causality probably runs both ways.

3. Trading Volume: Analysts are more likely to follow liquid stocks. Here again,
though, it is worth noting that the presence of analysts and buy (or sell)

recommendations on a stock may play a role in increasing trading volume.

The Information in Analyst Forecasts
There is a simple reason to believe that analyst forecasts of growth should be
better than using historical growth rates. Analysts, in addition to using historical data, can

avail themselves of other information that may be useful in predicting future growth.
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1. Firm-specific information that has been made public since the last earnings report
Analysts can use information that has come out about the firm since the last
earnings report, to make predictions about future growth. This information can sometimes

lead to significant re-evaluation of the firm's expected cash flows.

2. Macro-economic information that may impact future growth

The expected growth rates of all firms are affected by economic news on GNP
growth, interest rates and inflation. Analysts can update their projections of future
growth as new information comes out about the overall economy and about changes in
fiscal and monetary policy. Information, for instance, that shows the economy growing at
a faster rate than forecast will result in analysts increasing their estimates of expected

growth for cyclical firms.

3. Information revealed by competitors on future prospects

Analysts can also condition their growth estimates for a firm on information
revealed by competitors on pricing policy and future growth. For instance, a negative
earnings report by one telecommunications firm can lead to a reassessment of earnings for

other telecommunication firms.

4. Private information about the firm

Analysts sometimes have access to private information about the firms they
follow which may be relevant in forecasting future growth. This avoids answering the
delicate question of when private information becomes illegal inside information. There is
no doubt, however, that good private information can lead to significantly better estimates
of future growth. In an attempt to restrict this type of information leakage, the SEC
issued new regulations in 2000 preventing firms from selectively revealing information to
a few analysts or investors. Outside the United States, however, firms routinely convey

private information to analysts following them.

5. Public information other than earnings
Models for forecasting earnings that depend entirely upon past earnings data may

ignore other publicly available information that is useful in forecasting future earnings. It
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has been shown, for instance, that other financial variables such as earnings retention,
profit margins and asset turnover are useful in predicting future growth. Analysts can

incorporate information from these variables into their forecasts.

The Quality of Earnings Forecasts3

If firms are followed by a large number of analysts and these analysts are indeed
better informed than the rest of the market, the forecasts of growth that emerge from
analysts should be better than estimates based upon either historical growth or other
publicly available information. But is this presumption justified? Are analyst forecasts of
growth superior to other forecasts?

The general consensus from studies that have looked at short-term forecasts (one
quarter ahead to four quarters ahead) of earnings is that analysts provide better forecasts
of earnings than models that depend purely upon historical data. The mean relative
absolute error, which measures the absolute difference between the actual earnings and the
forecast for the next quarter, in percentage terms, is smaller for analyst forecasts than it is
for forecasts based upon historical data. Two other studies shed further light on the value
of analysts' forecasts. Crichfield, Dyckman and Lakonishok (1978) examine the relative
accuracy of forecasts in the Earnings Forecaster, a publication from Standard and Poors
that summarizes forecasts of earnings from more than 50 investment firms. They measure
the squared forecast errors by month of the year and compute the ratio of analyst forecast
error to the forecast error from time-series models of earnings. They find that the time
series models actually outperform analyst forecasts from April until August, but
underperform them from September through January. They hypothesize that this is
because there is more firm-specific information available to analysts during the latter part
of the year. The other study by O'Brien (1988) compares consensus analyst forecasts
from the Institutions Brokers Estimate System (I/B/E/S) with time series forecasts from
one quarter ahead to four quarters ahead. The analyst forecasts outperform the time series

model for one-quarter ahead and two-quarter ahead forecasts, do as well as the time series

3 Sell side analysts work for brokerage houses and investment banks and their research is offered to clients
of these firms as a service. In contrast, buy side analysts work for institutional investors and their research
isgenerally proprietary.
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model for three-quarter ahead forecasts and do worse than the time series model for four-
quarter ahead forecasts. Thus, the advantage gained by analysts from firm-specific
information seems to deteriorate as the time horizon for forecasting is extended.

In valuation, the focus is more on long term growth rates in earnings than on next
quarter's earnings. There is little evidence to suggest that analysts provide superior
forecasts of earnings when the forecasts are over three or five years. An early study by
Cragg and Malkiel compared long term forecasts by five investment management firms in
1962 and 1963 with actual growth over the following three years to conclude that
analysts were poor long term forecasters. This view is contested by Vander Weide and
Carleton (1988) who find that the consensus prediction of five-year growth in the 1/B/E/S
is superior to historically oriented growth measures in predicting future growth. There is
an intuitive basis for arguing that analyst predictions of growth rates must be better than
time-series or other historical-data based models simply because they use more
information. The evidence indicates, however, that this superiority in forecasting is
surprisingly small for long term forecasts and that past growth rates play a significant role
in determining analyst forecasts.

There is one final consideration. Analysts generally forecast earnings per share and
most services report these estimates. When valuing a firm, you need forecasts of
operating income and the growth in earnings per share will not be equal to the growth in
operating income. In general, the growth rate in operating income should be lower than the
growth rate in earnings per share. Thus, even if you decide to use analyst forecasts, you

will have to adjust them down to reflect the need to forecast operating income growth.

How do you use analyst forecasts in estimating future growth?
The information in the growth rates estimated by other analysts can and should be
incorporated into the estimation of expected future growth. There are several factors that

determine the weight assigned to analyst forecasts in predicting future growth.

1. Amount of recent firm-specific information
Analyst forecasts have an advantage over historical-data based models because
they incorporate more recent information about the firm and its future prospects. This

advantage is likely to be greater for firms where there have been significant changes in
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management or business conditions in the recent past, for example, a restructuring or a

shift in government policy relating to the firm's underlying business.

2. Number of analysts following the stock

Generally speaking, the larger the number of analysts following a stock, the more
informative is their consensus forecast and the greater should be the weight assigned to it
in analysis. The informational gain from having more analysts is diminished somewhat by
the well-established fact that most analysts do not act independently and that there is a

high correlation across analysts' revisions of expected earnings.

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 reliability of the consensus forecasts. Givoly
and Lakonsihok find 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 analysts following a stock, relative to models which use
only historical data - the smaller this relative error, the larger the weight that should be
attached to analyst forecasts. Another measure is the effect on stock prices of analyst
revisions - the more informative the forecasts, the greater the effect on stock prices. There
are some who argue 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.

Analysts 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 upon the same data
sources (which might have been erroneous or misleading) and partly because they
sometimes overlook significant shifts in the fundamental characteristics of the firm. The

secret to successful valuation often lies in discovering inconsistencies between analysts'
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forecasts of growth and a firm's fundamentals. The next section examines this relationship

in more detail.

The Fundamental Determinants of Growth

With both historical and analyst estimates, growth is an exogenous variable that
affects 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., to make it a function of
how much a firm reinvests for future growth and the quality of its reinvestment. We will
begin by considering the relationship between fundamentals and growth in equity income,

and then move 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. In this section, we will begin by presenting the fundamentals that
determine expected growth in earnings per share and then move on to consider a more

expanded version of the model that looks at growth in net income.

Growth in Earnings Per Share

The simplest relationship determining growth is one based upon the retention
ratio (percentage of earnings retained in the firm) and the return on equity on its projects.
Firms that have higher retention ratios and 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, note that

_ NI -NI
NI

t
t-1

where,
gt = Growth Rate in Net Income
NIt = Net Income in year t
Given the definition of return on equity, the net income in year t-1 can be written as:

NI, = Book Value of Equity, , *ROE

where,
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ROEt-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, , )* ROE,

Assuming that the return on equity is unchanged, i.e., ROEt = ROEt-1 =ROE,

_ &Retained Earnings
NI

t

S g(ROE)= (Retained Ratio YROE )= (b XROE)
2

t-1
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

In this illustration, we will consider the expected growth rate in earnings based
upon the retention ratio and return on equity for three firms — Consolidated Edison, a
regulated utility that provides power to New York City and its environs, Procter &
Gamble, a leading brand-name consumer product firm and Reliance Industries, a large
Indian manufacturing firm. In Table 11.5, we summarize the returns on equity, retention
ratios and expected growth rates in earnings for the three firms.

Table 11.5: Fundamental Growth Rates in Earnings per Share

Return on Retention Expected Growth
Equity Ratio Rate
Consolidated Edison 11.63% 29.96% 3.49%
Procter & Gamble 29.37% 49.29% 14.48%
Reliance Industries 19.43% 82.57% 16.04%

Reliance has the highest expected growth rate in earnings per share, assuming that it can
maintain its current return on equity and retention ratio. Procter & Gamble also can be
expected to post a healthy growth rate, notwithstanding the fact that it pays out more
than 50% of its earnings as dividends, because of its high return on equity. Co Ed, on the
other hand, has a very low expected growth rate because its return on equity and retention

ratio are anemic.



Growth in Net Income

If we relax the assumption that the only source of equity is retained earnings, the
growth in net income can be different from the growth in earnings per share. Intuitively,
note that a firm can grow net income significantly by issuing new equity to fund new
projects while earnings per share stagnates. To derive the relationship between net income
growth and fundamentals, we need a measure of how investment that goes beyond
retained earnings. One way to obtain such a measure is to estimate directly how much
equity the firm reinvests back into its businesses in the form of net capital expenditures
and investments in working capital.
Equity reinvested in business = (Capital Expenditures — Depreciation + Change in
Working Capital — (New Debt Issued — Debt Repaid))
Dividing this number by the net income gives us a much broader measure of the equity
reinvestment rate:

Equity reinvested

Equity Reinvestment Rate =
Net Income

Unlike the retention ratio, this number can be well in excess of 100% because firms can
raise new equity. The expected growth in net income can then be written as:

Expected Growth in Net Income = (Equity Reinvestment Rate)(Return on Equity)

[llustration 11.6: Growth in Net Income

To estimate growth in operating income based upon fundamentals, we look at
three firms — Coca Cola, Nestle and Sony. In Table 11.6, we first estimate the
components of equity reinvestment and use it to estimate the reinvestment rate for each
of the firms. We also present the return on equity and the expected growth rate in net
income at each of these firms.

Table 11.6: Expected Growth in Net Income

Change in| Net Debt Equity Expected
Net Net Cap| Working Issued [Reinvestment Growth
Income Ex Capital (paid) Rate ROE Rate

Coca
Cola $2177m| 468 852 -$104.00 65.41% (23.12% 15.12%
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Nestle 5763m 2470 368 272 4453% |21.20% 9.44%
JY

Sony 30.24b 26.29 -4.1 3.96 60.28% | 1.80%| 1.09%

The pluses and minuses of this approach are visible in the table above. The approach
much more accurately captures the true reinvestment in the firm by focusing not on what
was retained but on what was reinvested. The limitation of the approach is that the
ingredients that go into the reinvestment — capital expenditures, working capital change
and net debt issued — are all volatile numbers. Note that Coca Cola paid off debt last year,
while reinvesting back into the business and Sony’s working capital dropped. In fact, it
would probably be much more realistic to look at the average reinvestment rate over three
or five years, rather than just the current year. We will return to examine this question in

more depth when we look at growth in operating income.

Determinants of Return on Equity

Both earnings per share and net income growth are affected by the return on
equity of a firm. The return on equity is affected by the leverage decisions of the firm. In
the broadest terms, increasing leverage will lead to a higher return on equity if the pre-
interest, after-tax return on capital exceeds the after-tax interest rate paid on debt. This is

captured in the following formulation of return on equity:

ROE =ROC + E(ROC -i@-1))

where,
ROC = EBIT@-t) |
BV of Debt + +BV of Equity
D _ BVof Debt
E BV of Equity

- Interest Expense on Debt
BV of Debt

t = Tax rate on ordinary income
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The derivation is simple#. Using this expanded version of ROE, the growth rate

can be written as:
g=b&Roc + 2 (Roc-ift-1))?2
g E o

The advantage of this formulation is that it allows explicitly for changes in leverage and

the consequent effects on growth.

Illustration 11.7: Breaking down Return on Equity

To consider the components of return on equity, we look, in Table 11.7, at Con
Ed, Procter & Gamble and Reliance Industries, three firms whose returns on equity we
looked at in Illustration 11.5.

Table 11.7: Components of Return on Equity

ROC |Book D/E| Book Interest rate] Tax Rate] ROE

Consolidated

Edison 8.76% | 75.72% 7.76% 35.91% | 11.63%
Procter & Gamble | 17.77%| 77.80% 5.95% 36.02% | 28.63%
Reliance 10.24%| 94.24% 8.65% 2.37% | 11.94%

Comparing these numbers to those reported in Illustration 11.5, you will note that the
return on equity is identical for Con Ed but significantly lower here for the other two
firms. This is because both Procter & Gamble and Reliance posted significant non-
operating profits. We have chosen to consider only operating income in the return on
capital computation. To the extent that firms routinely report non-operating income, you
could modify the return on capital.

The decomposition of return on equity for Reliance suggests a couple of areas of

concern. One is that the high return on equity in Illustration 11.5 reported by the firm is

)= NI+int@-t) DaNI+Int@-t) Int- t)o

~ D+E E&E D+E D g4
ad\ll+|nt(1 t)ﬁ Do |nt(1 t)_ NI, Int@-t) Int@-t) NI _, o
e D+E [72) E E

ROC+E(ROC-i(1
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driven by three factors — high leverage, a significant non-operating profit and a low tax
rate. If the firm loses its tax breaks and the sources of non-operating income dry up, the
firm could very easily find itself with a return on capital that is lower than its book

interest rate. If this occurs, leverage could bring down the return on equity of the firm.

Average and Marginal Returns

The return on equity is conventionally measured by dividing the net income in the
most recent year by the book value of equity at the end of the previous year.
Consequently, the return on equity measures both the quality of both older projects that
have been on the books for a substantial period and new projects from more recent
periods. Since older investments represent a significant portion of the earnings, the
average returns may not shift substantially for larger firms that are facing a decline in
returns on new investments, either because of market saturation or competition. In other
words, poor returns on new projects will have a lagged effect on the measured returns. In
valuation, it is the returns that firms are making on their newer investments that convey
the most information about a quality of a firm’s projects. To measure these returns, we
could compute a marginal return on equity by dividing the change in net income in the

most recent year by the change in book value of equity in the prior year:

DNet Income,

Marginal Return on Equity = -
DBook Value of Equity,

For example, Reliance Industries reported net income of Rs 24033 million in 2000 on
book value of equity of Rs 123693 million in 1999, resulting in an average return on
equity of 19.43%:

Average Return on Equity = 24033/123693 = 19.43%

The marginal return on equity is computed below:

Change in net income from 1999 to 2000 = 24033- 17037 = Rs 6996 million

Change in Book value of equity from 1998 to 1999 = 123693 — 104006 = Rs 19,687
million

Marginal Return on Equity = 6996/19687 = 35.54%

The Effects of Changing Return on Equity
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So far in this section, we have operated on the assumption that the return on
equity remains unchanged over time. If we relax this assumption, we introduce a new
component to growth — the effect of changing return on equity on existing investment
over time. Consider, for instance, a firm that has a book value of equity of $100 million
and a return on equity of 10%. If this firm improves its return on equity to 11%, it will
post an earnings growth rate of 10% even if it does not reinvest any money. This
additional growth can be written as a function of the change in the return on equity.

ROE, - ROE,
ROE,,

Addition to Expected Growth Rate =

where ROE; is the return on equity in period t. This will be in addition to the fundamental
growth rate computed as the product of the return on equity in period t and the retention
ratio.

ROE, - ROE,,

Total Expected Growth Rate = (b)(ROE,) +
ROE,,

While increasing return on equity will generate a spurt in the growth rate in the
period of the improvement, a decline in the return on equity will create a more than
proportional drop in the growth rate in the period of the decline.

It is worth differentiating at this point between returns on equity on new
investments and returns on equity on existing investments. The additional growth that we
are estimating above comes not from improving returns on new investments but by
changing the return on existing investments. For lack of a better term, you could consider

it “efficiency generated growth”.

Illustration 11.8: Effects of Changing Return on Equity: Con Ed

In Hlustration 11.5, we looked at Con Ed’s expected growth rate based upon its
return on equity of 11.63% and its retention ratio of 29.96%. Assume that the firm will
be able to improve its overall return on equity (on both new and existing investments) to
13% next year and that the retention ratio remains at 29.96%. The expected growth rate in

earnings per share next year can then be written as:
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(ROEtXRetention Ratio)+ %
ROEt—l
Expected Growth rate in EPS = = (0.13)(0.2996 )+ 0130&

=0.1443=14.43%
After next year, the growth rate will subside to a more sustainable 3.89% (0.13*0.2996).

How would the answer be different if the improvement in return on equity were
only on new investments but not on existing assets? The expected growth rate in earnings
per share can then be written as:

Expected Growth rate in EPS = ROE* Retention Ratio=0.13* 0.2996 = 0.0389

Thus, there is no additional growth created in this case. What if the improvement had
been only on existing assets and not on new investments? Then, the expected growth rate
in earnings per share can be written as:

ROE, - ROE,,

ROE,,
0.13- 0.1163

(ROEt)(Retention Ratio)+

Expected Growth rate in EPS == (0.1163)0.2996 )+

=0.1402 =14.02%

Growth in Operating Income

Just as equity income growth is determined by the equity reinvested back into the
business and the return made on that equity investment, you can relate growth in
operating income to total reinvestment made into the firm and the return earned on capital
invested.

You will consider three separate scenarios, and examine how to estimate growth in
each, in this section. The first is when a firm is earning a high return on capital that it
expects to sustain over time. The second is when a firm is earning a positive return on
capital that is expected to increase over time. The third is the most general scenario, where
a firm expects operating margins to change over time, sometimes from negative values to

positive levels.

A. Stable Return on Capital Scenario
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When a firm has a stable return on capital, its expected growth in operating income
is a product of the reinvestment rate, i.e., the proportion of the after-tax operating income
that is invested in net capital expenditures and non-cash working capital, and the quality
of these reinvestments, measured as the return on the capital invested.

Expected Growthgg;r = Reinvestment Rate * Return on Capital
where,

Capital Expenditure - Depreciation + D Non - cash WC
EBIT (1- tax rate)

Reinvestment Rate =

EBIT(-1)

Return on Capital = -
Capital Invested

In making these estimates, you use the adjusted operating income and reinvestment values
that you computed in Chapter 4. Both measures should be forward looking and the return
on capital should represent the expected return on capital on future investments. In the
rest of this section, you consider how best to estimate the reinvestment rate and the

return on capital.

Reinvestment Rate

The reinvestment rate measures how much a firm is plowing back to generate
future growth. The reinvestment rate is often measured using the most recent financial
statements for the firm. Although this is a good place to start, it is not necessarily the
best estimate of the future reinvestment rate. A firm’s reinvestment rate can ebb and
flow, especially in firms that invest in relatively few, large projects or acquisitions. For
these firms, looking at an average reinvestment rate over time may be a better measure of
the future. In addition, as firms grow and mature, their reinvestment needs (and rates)
tend to decrease. For firms that have expanded significantly over the last few years, the
historical reinvestment rate is likely to be higher than the expected future reinvestment
rate. For these firms, industry averages for reinvestment rates may provide a better
indication of the future than using numbers from the past. Finally, it is important that
you continue treating R&D expenses and operating lease expenses consistently. The
R&D expenses, in particular, need to be categorized as part of capital expenditures for

purposes of measuring the reinvestment rate.



Return on Capital

The return on capital is often based upon the firm's return on existing investments,
where the book value of capital is assumed to measure the capital invested in these
investments. Implicitly, you assume that the current accounting return on capital is a
good measure of the true returns earned on existing investments and that this return is a
good proxy for returns that will be made on future investments. This assumption, of
course, is open to question for the following reasons.

The book value of capital might not be a good measure of the capital invested in
existing investments, since it reflects the historical cost of these assets and accounting
decisions on depreciation. When the book value understates the capital invested, the
return on capital will be overstated; when book value overstates the capital invested,
the return on capital will be understated. This problem is exacerbated if the book value
of capital is not adjusted to reflect the value of the research asset or the capital value
of operating leases.

The operating income, like the book value of capital, is an accounting measure of the
earnings made by a firm during a period. All the problems in using unadjusted
operating income described in Chapter 4 continue to apply.

Even if the operating income and book value of capital are measured correctly, the
return on capital on existing investments may not be equal to the marginal return on
capital that the firm expects to make on new investments, especially as you go further
into the future.

Given these concerns, you should consider not only a firm’s current return on
capital, but any trends in this return as well as the industry average return on capital. If
the current return on capital for a firm is significantly higher than the industry average, the
forecasted return on capital should be set lower than the current return to reflect the
erosion that is likely to occur as competition responds.

Finally, any firm that earns a return on capital greater than its cost of capital is
earning an excess return. The excess returns are the result of a firm’s competitive
advantages or barriers to entry into the industry. High excess returns locked in for very

long periods imply that this firm has a permanent competitive advantage.
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[llustration 11.9: Measuring the Reinvestment Rate, Return on Capital and Expected

Growth Rate — Embraer and Amgen

In this Illustration, we will estimate the reinvestment rate, return on capital and

expected growth rate for Embraer, the Brazilian aerospace firm, and Amgen. We begin by

presenting the inputs for the return on capital computation in Table 11.8.
Table 11.8: Return on Capital

BV of Return on
EBIT EBIT (1-t) | BV of Debt| Equity Capital
Embraer 945 716.54 1321.00 697.00 35.51%
Amgen $1,996 $1,500 $323 $5,933 23.98%

We use the effective tax rate for computing after-tax operating income and the

book value of debt and equity from the end of the prior year. For Amgen, we use the

operating income and book value of equity, adjusted for the capitalization of the research

asset, as described in Illustration 9.2. The after-tax returns on capital are computed in the

last column.

We follow up by estimating capital expenditures, depreciation and the change in

non-cash working capital from the most recent year in Table 11.9.

Table 11.9: Reinvestment Rate

Change in
Capital Working Reinvestment
EBIT(1-t) [expenditures| Depreciationf Capital [Reinvestment Rate
Embraer 716.54 182.10 150.16 -173.00 -141.06 -19.69%
Amgen $1,500.39 $1,283.0( $610.0C $121.0d $794.00 52.92%

Here again, we treat R&D as a capital expenditure and the amortization of the

research asset as part of depreciation for computing the values for Amgen. In the last

column, we compute the reinvestment rate by dividing the total reinvestment (cap ex —

depreciation + Change in working capital) by the after-tax operating income. Note that
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Embraer’s reinvestment rate is negative because of non-cash working capital dropped by
173 million in the most recent year.

Finally, we compute the expected growth rate by multiplying the after-tax return
on capital by the reinvestment rate in Table 11.10

Table 11.10: Expected Growth Rate in Operating Income

Reinvestment Return on Expected Growth
Rate Capital Rate
Embraer -19.69% 35.51% -6.99%
Amgen 52.92% 23.98% 12.69%

If Amgen can maintain the return on capital and reinvestment rate that they had
last year, it would be able to grow at 12.69% a year. Embraer’s growth rate is negative
because its reinvestment rate is negative. In the Illustration that follows, we will look at

the reinvestment rate in more detail.

[llustration 11.10: Current, Historical Average and Industry Averages
The reinvestment rate is a volatile number and often shifts significantly from year
to year. Consider Embraer’s reinvestment rate in Table 11.11 over the last five years.

Table 11.11: Reinvestment and Reinvestment Rate: Embraer

1996 | 1997| 1998 | 1999 | 2000 | Total

EBIT 75.75 | 91.86| 230.51| 588.63( 945.00

Tax rate 0.00% |0.00%| 8.15% | 0.00% |24.17%

EBIT (1-t) 75.75 1 91.86| 211.72| 588.63| 716.32|1684.46
Capital Expenditures 334.57 | 9.90 | 27.62 | 45.64 | 182.11
Depreciation 52.90 |60.95(100.07( 127.50( 150.16

Change in Non-cash working

capital -3.00 | 52.00| 279.00| 608.00( -205.00
Reinvestment 278.67 | 0.95 | 206.55| 526.14|-173.05| 839.26

Reinvestment Rate 367.88%] 1.03%|97.56% 89.3894-24.16% 49.82%




The reinvestment rate over the last 5 years has ranged from —24% in 2000 to 368% in
1996. We computed the average reinvestment rate over the five years, by dividing the

total reinvestment over the 5 years by the total after-tax operating income over the last 5

years.
We also computed Embraer’s return on capital each year for the last 5 years in
Table 11.12:
Table 11.12: Return on Capital: Embraer — 1996-2000

1996 | 1997 [ 1998 | 1999 | 2000 | Total

EBIT(1-t) 75.75| 91.86 | 211.72| 588.63| 716.50(1684.46
Book Value of Capita

(Beginning) 404 578 724 | 1234 | 2018 | 4958
Return on Capital 18.75% 15.89% 29.24% 47.70% 35.51% 33.97%

While the return on capital also shifts significantly over time, the average return on capital
of 33.97% is close to the current return on capital.

Clearly, the estimates of expected growth are a function of what you assume
about future investments. For Embraer, if you assume that the current return on capital
and reinvestment rate are the best indicators for the future, you would obtain a negative
growth rate. If, on the other hand, you assume that the average reinvestment rate and
return on capital were better measures for the future, your expected growth rate would be:
Expected Growth rate = Reinvestment Rate * Return on Capital

= 0.4982*0.3397 = 0.1693 or 16.93%
In the case of Embraer, we believe that this estimate is a much more reasonable

one given what we know about the firm and its growth potential.

Negative Reinvestment Rates: Causes and Consequences
The reinvestment rate for a firm can be negative if its depreciation exceeds its
capital expenditures or if the working capital declines substantially during the course of

the year. For most firms, this negative reinvestment rate will be a temporary phenomenon

5 This tends to work better than averaging the reinvestment rate over 5 years. The reinvestment rate tends to
be much more volatile than the dollar values.




reflecting lumpy capital expenditures or volatile working capital. For these firms, the
current year’s reinvestment rate (which is negative) can be replaced with an average
reinvestment rate over the last few years. (This is what we did for Embraer in the
Illustration above.) For some firms, though, the negative reinvestment rate may be a
reflection of the policies of the firms and how we deal with it will depend upon why the
firm is embarking on this path:
Firms that have over invested in capital equipment or working capital in the past may
be able to live off past investment for a number of years, reinvesting little and
generating higher cash flows for that period. If this is the case, we should not use the
negative reinvestment rate in forecasts and estimate growth based upon improvements
in return on capital. Once the firm has reached the point where it is efficiently using
its resources, though, we should change the reinvestment rate to reflect industry
averages.
The more extreme scenario is a firm that has decided to liquidate itself over time, by
not replacing assets as they become run down and by drawing down working capital.
In this case, the expected growth should be estimated using the negative reinvestment
rate. Not surprisingly, this will lead to a negative expected growth rate and declining

earnings over time.

=%
-fundgrEB.xIs: There is a dataset on the web that summarizes reinvestment rates

and return on capital by industry group in the United States for the most recent quarter.

B. Positive and Changing Return on Capital Scenario

The analysis in the previous section is based upon the assumption that the return
on capital remains stable over time. If the return on capital changes over time, the
expected growth rate for the firm will have a second component, which will increase the
growth rate if the return on capital increases and decrease the growth rate if the return on
capital decreases.

ROC, - ROC,,
ROC

Expected Growth Rate = (ROC, YReinvestment rate)+

t




For example, a firm that sees its return on capital improves from 10% to 11% while
maintaining a reinvestment rate of 40% will have an expected growth rate of:

Expected Growth Rate = (0.11)0.40)+ % =14.40%

In effect, the improvement in the return on capital increases the earnings on existing assets

and this improvement translates into an additional growth of 10% for the firm.

Marginal and Average Returns on Capital

So far, you have looked at the return on capital as the measure that determines
return. In reality, however, there are two measures of returns on capital. One is the return
earned by firm collectively on all of its investments, which you define as the average
return on capital. The other is the return earned by a firm on just the new investments it
makes in a year, which is the marginal return on capital.

Changes in the marginal return on capital do not create a second-order effect and
the value of the firm is a product of the marginal return on capital and the reinvestment
rate. Changes in the average return on capital, however, will result in the additional impact

on growth chronicled above.

Candidates for Changing Average Return on Capital

What types of firms are likely to see their return on capital change over time? One
category would include firms with poor returns on capital that improve their operating
efficiency and margins, and consequently their return on capital. In these firms, the
expected growth rate will be much higher than the product of the reinvestment rate and
the return on capital. In fact, since the return on capital on these firms is usually low
before the turn-around, small changes in the return on capital translate into big changes in
the growth rate. Thus, an increase in the return on capital on existing assets of 1% to 2%
doubles the earnings (resulting in a growth rate of 100%).

The other category would include firms that have very high returns on capital on
their existing investments but are likely to see these returns slip as competition enters the

business, not only on new investments but also on existing investments.
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[llustration 11.12: Estimating Expected Growth with Changing Return on Capital: Titan
Cement and Motorola

In 2000, Titan Cement, a Greek cement company, reported operating income of
55,467 million drachmas on capital invested of 135,376 million drachmas. Using its
effective tax rate of 24.5%, we estimate a return on capital for the firm of 30.94%:

55,467(1 - 0.245)
135,376

=30.94%

Return on Capital =

Assume that the firm will see its return on capital drop on both its existing assets and its
new investments to 29% next year and that its reinvestment rate will stay at 35%. The
expected growth rate next year can be estimated.

Expected growth rate = (O.29)(O.35)+ % =3.88%

In contrast, consider Motorola. The firm had a reinvestment rate of 52.99% and a
return on capital of 12.18% in 1999. Assume that Motorola’s return on capital will
increase towards the industry average of 22.27%, as the firm sheds the residue of its ill-

fated Iridium investment and returns to its roots. Assume that Motorola’s return on

capital will increase from 12.18% to 17.22% over the next 5 years6. For simplicity, also

assume that the change occurs linearly over the next 5 years. The expected growth rate in

operating income each year for the next 5 years can then be estimated.”

Expected Growth Rate

ROC ROC

in5years

ROC

curren

= (ROC -1

current

1

. % &
YReinvestment Rate,, )+ gl + x
2

current

1
: (0.1218)(0.5299)+§+ 0.1722- 0.1218%
01218 o

=0.1363=13.63%
The improvement in return on capital over the next five years will result in a higher

growth rate in operating earnings at Motorola over that period.

6 17.22% is exactly halfway between the current return on capital and the industry average of 22.27%.
7You are allowing for acompounded growth rate over time. Thus, if earnings are expected to grow 25%
over three years, you estimate the expected growth rate each year to be:

Expected Growth Rate each year = (1.25)Y3-1 = 0.0772.
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=& chgrowth.xls: This spreadsheet allows you to estimate the expected growth rate in

operating income for a firm where the return on capital is expected to change over time.

C. Negative Return on Capital Scenario

The third and most difficult scenario for estimating growth is when a firm is losing
money and has a negative return on capital. Since the firm is losing money, the
reinvestment rate is also likely to be negative. To estimate growth in these firms, you
have to move up the income statement and first project growth in revenues. Next, you use
the firm’s expected operating margin in future years to estimate the operating income in
those years. If the expected margin in future years is positive, the expected operating
income will also turn positive, allowing us to apply traditional valuation approaches in
valuing these firms. You also estimate how much the firm has to reinvest to generate

revenue growth, by linking revenues to the capital invested in the firm.

Growth in Revenues
Many high growth firms, while reporting losses, also show large increases in
revenues from period to period. The first step in forecasting cash flows is forecasting
revenues in future years, usually by forecasting a growth rate in revenues each period. In
making these estimates, there are five points to keep in mind.
The rate of growth in revenues will decrease as the firm’s revenues increase. Thus, a
ten-fold increase in revenues is entirely feasible for a firm with revenues of $2 million
but unlikely for a firm with revenues of $2 billion.
Compounded growth rates in revenues over time can seem low, but appearances are
deceptive. A compounded growth rate in revenues of 40% over ten years will result in
a 40-fold increase in revenues over the period.
While growth rates in revenues may be the mechanism that you use to forecast future
revenues, you do have to keep track of the dollar revenues to ensure that they are
reasonable, given the size of the overall market that the firm operates in. If the
projected revenues for a firm ten years out would give it a 90% or 100% share (or
greater) of the overall market in a competitive market place, you clearly should

reassess the revenue growth rate.
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Assumptions about revenue growth and operating margins have to be internally
consistent. Firms can post higher growth rates in revenues by adopting more
aggressive pricing strategies but the higher revenue growth will then be accompanied
by lower margins.

In coming up with an estimate of revenue growth, you have to make a number of
subjective judgments about the nature of competition, the capacity of the firm that
you are valuing to handle the revenue growth and the marketing capabilities of the

firm.

[llustration 11.12: Estimating Revenues at Commerce One

In earlier Illustrations, we had considered Commerce One, the B2B pioneer. In
Table 11.13, we forecast revenues for the firm for the next 10 years, as well as for
Ashford.com, an online jewelry and brand-name product retailer.

Table 11.13: Revenue Growth Rates and Revenues: Commerce One

Commerce One Ashford.com
Expected Growth Expected Growth

Year Rate Revenues Rate Revenues
Current $402 $70.00
1 50.00% $603 80.00% $126.00
2 100.00% $1,205 60.00% $201.60
3 80.00% $2,170 40.00% $282.24
4 60.00% $3,472 30.00% $366.91
5 40.00% $4,860 20.00% $440.29
6 35.00% $6,561 17.00% $515.14
7 30.00% $8,530 14.00% $587.26
8 20.00% $10,236 11.00% $651.86
9 10.00% $11,259 8.00% $704.01
10 5.00% $11,822 5.00% $739.21

We based our estimates of growth for the firms in the initial years on the growth

in revenues over the last year — we did lower the growth rate for Commerce One in the



first year because of the fact that the economy was weak at the time of the valuation and
business spending had slowed.
As a check, we also examined how much the revenues at each of these firms would
be in ten years relative to more mature companies in the sector now.
We compared revenues at Commerce One in ten years to those of EDS — a leading
provider of business services- today. EDS had revenues of $18.73 billion in 1999,
which would make Commerce One a leading player in this sector but not by an
overwhelming margin.
Zale, which is the largest retailer of jewelry in the United States, had revenues of
about $1.7 billion in 2000. Our projected growth rate for Ashford would give it

revenues of $739 million.

Operating Margin Forecasts

Before considering how best to estimate the operating margins, let us begin with
an assessment of where many high growth firms, early in the life cycle, stand when the
valuation begins. They usually have low revenues and negative operating margins. If
revenue growth translates low revenues into high revenues and operating margins stay
negative, these firms will not only be worth nothing but are unlikely to survive. For firms
to be valuable, the higher revenues eventually have to deliver positive earnings. In a
valuation model, this translates into positive operating margins in the future. A key input
in valuing a high growth firm then is the operating margin you would expect it to have as
it matures.

In estimating this margin, you should begin by looking at the business that the
firm is in. While many new firms claim to be pioneers in their businesses and some believe
that they have no competitors, it is more likely that they are the first to find a new way
of delivering a product or service that was delivered through other channels before. Thus,
Amazon might have been one of the first firms to sell books online, but Barnes and Noble
and Borders preceded them as book retailers. In fact, one can consider online retailers as
logical successors to catalog retailers such as L.L. Bean or Lillian Vernon. Similarly,
Yahoo! might have been one of the first (and most successful) internet portals but they

are following the lead of newspapers that have used content and features to attract readers
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and used their readership to attract advertising. Using the average operating margin of
competitors in the business may strike some as conservative. After all, they would point
out, Amazon can hold less inventory than Borders and does not have the burden of
carrying the operating leases that Barnes and Noble does (on its stores) and should,
therefore, be more efficient about generating its revenues and subsequently earnings. This
may be true but it is unlikely that the operating margins for internet retailers can be
persistently higher than their brick-and-mortar counterparts. If they were, you would
expect to see a migration of traditional retailers to online retailing and increased
competition among online retailers on price and products driving the margin down.

While the margin for the business in which a firm operates provides a target value,
there are still two other estimation issues that you need to confront. Given that the
operating margins in the early stages of the life cycle are negative, you first have to
consider how the margin will improve from current levels to the target values. Generally,
the improvements in margins will be greatest in the earlier years (at least in percentage
terms) and then taper off as the firm approaches maturity. The second issue is one that
arises when talking about revenue growth. Firms may be able to post higher revenue
growth with lower margins but the trade off has to be considered. While firms generally
want both higher revenue growth and higher margin, the margin and revenue growth

assumptions have to be consistent.

[llustration 11.13: Estimating Operating Margins

To estimate the operating margins for Commerce One, we begin by estimating the
operating margins of other firms in the business services/software sector. In 2000, the
average pre-tax operating margin for firms in this business was 16.36%. For Ashford.com,
we will use the average pre-tax operating margin of jewelry and brand name product
retailers, which is 10.86%.

We will assume that both Commerce One and Ashford.com will move toward

their target margins, with greater marginal improvements8 in the earlier years and smaller

8 The margin each year is computed as follows:
(Margin thisyear + Target margin)/2
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ones in the later years. Table 11.14 summarizes the expected operating margins over time

for both firms.
Table 11.14: Expected Operating Margins

Commerce One: Ashford.com: Operating

Year Margin Margin
Current -84.62% -228.57%
1 -34.13% -119.74%

2 -8.88% -60.38%
3 3.74% -28.00%
4 10.05% -10.33%

5 13.20% -0.70%

6 14.78% 4.55%

7 15.57% 7.42%

8 15.97% 8.98%

9 16.16% 9.84%
10 16.26% 10.30%
11 16.36% 10.86%

Since we estimated revenue growth in the last section and the margins in this one, we can
now estimate the pre-tax operating income at each of the firms over the next 10 years in

Table 11.15.
Table 11.15: Expected Operating Income

Commerce One Ashford.com

Operating Operating
Year |Revenues Margin EBIT |Revenues Margin EBIT
Current| $402 -84.62% -$340| $70.00 -228.57% |-$160.00
1 $603 -34.13% -$206 | $126.00| -119.74% |-$150.87
2 $1,205 -8.88% -$107 | $201.60 -60.38%  |-$121.72
3 $2,170 3.74% $81 | $282.24 -28.00% -$79.02
4 $3,472 10.05% $349 | $366.91 -10.33% -$37.92




$4,860 13.20% $642 | $440.29 -0.70% -$3.08

$6,561 14.78% $970 | $515.14 4.55% $23.46

$8,530 15.57% $1,328| $587.26 7.42% $43.58

$10,236 15.97% $1,634| $651.86 8.98% $58.56

O©| oo Nl o] o1

$11,259 16.16% $1,820( $704.01 9.84% $69.25
10 | $11,822 16.26% $1,922| $739.21 10.30% $76.15

As the margins move towards target levels and revenues grow, the operating income at

each of the three firms also increases.

Market Size, Market Share and Revenue Growth
Estimating revenue growth rates for a young firm in a new business may seem like

an exercise in futility. While it is difficult to do, there are ways in which you can make the
process easier.

One is to work backwards by first considering the share of the overall market that you

expect your firm to have once it matures and then determining the growth rate you

would need to arrive at this market share. For instance, assume that you are analyzing

an online toy retailer with $100 million in revenues currently. Assume also that the

entire toy retail market had revenues of $70 billion last year. Assuming a 3% growth

rate in this market over the next 10 years and a market share of 5% for your firm, you

would arrive at expected revenues of $4.703 billion for the firm in ten years and a

compounded revenue growth rate of 46.98%.

Expected Revenues in 10 years = $70 billion * 1.03° * 0.05 = $4.703 billion

Expected compounded growth rate = (4,703/100)1° - 1 = 0.4698

The other approach is to forecast the expected growth rate in revenues over the next 3

to 5 years based upon past growth rates. Once you estimate revenues in year 3 or 5,

you can then forecast a growth rate based upon companies with similar revenues

growth currently. For instance, assume that the online toy retailer analyzed above had

revenue growth of 200% last year (revenues went from $33 million to $100 million).

You could forecast growth rates of 120%, 100%, 80% and 60% for the next 4 years,

leading to revenues of $1.267 billion in four years. You could then look at the average




growth rate posted by retail firms with revenues between $1 and $1.5 billion last year

and use that as the growth rate commencing in year 5.

Sales to Capital Ratio

High revenue growth is clearly a desirable objective, especially when linked with
positive operating margins in future years. Firms do, however, have to invest to generate
both revenue growth and positive operating margins in future years. This investment can
take traditional forms (plant and equipment) but it should also include acquisitions of
other firms, partnerships, investments in distribution and marketing capabilities and
research and development.

To link revenue growth with reinvestment needs, you look at the revenues that
every dollar of capital that you invest generates. This ratio, called the sales to capital
ratio, allows us to estimate how much additional investment the firm has to make to
generate the projected revenue growth. This investment can be in internal projects,
acquisitions or working capital. To estimate the reinvestment needs in any year, you
divide the revenue growth that you have projected (in dollar terms) by the sales to capital
ratio. Thus, if you expect revenues to grow by $1 billion and you use a sales to capital
ratio of 2.5, you would estimate a reinvestment need for this firm of $400 million ($1
billion/2.5). Lower sales to capital ratios increase reinvestment needs (and reduce cash
flows) while higher sales to capital ratios decrease reinvestment needs (and increase cash
flows).

To estimate the sales to capital ratio, you look at both a firm’s past and the
business it operates in. To measure this ratio historically, you look at changes in revenue
each year and divide it by the reinvestment made that year. You also look at the average
ratio of sales to book capital invested in the business in which the firm operates.

Linking operating margins to reinvestment needs is much more difficult to do,
since a firm’s capacity to earn operating income and sustain high returns comes from the
competitive advantages that it acquires, partly through internal investment and partly
through acquisitions. Firms that adopt a two-track strategy in investing, where one track

focuses on generating higher revenues and the other on building up competitive strengths



should have higher operating margins and values than firms that concentrate only on

revenue growth.

Link to Return on Capital

One of the dangers that you face when using a sales-to-capital ratio to generate
reinvestment needs is that you might under-estimate or over-estimate your reinvestment
needs. You can keep tabs on whether this is happening and correct it when it does by also
estimating the after-tax return on capital on the firm each year through the analysis. To
estimate the return on capital in a future year, you use the estimated after-tax operating
income in that year and divide it by the total capital invested in that firm in that year. The
former number comes from your estimates of revenue growth and operating margins,
while the latter can be estimated by aggregating the reinvestments made by the firm all the
way through the future year. For instance, a firm that has $500 million in capital invested
today and is required to reinvest $300 million next year and $400 million the year after
will have capital invested of $1.2 billion at the end of the second year.

For firms losing money today, the return on capital will be a negative number
when the estimation begins but improve as margins improve. If the sales-to-capital ratio is
set too high, the return-on-capital in the later years will be too high, while if it is set too
low, it will be too low. Too low or high relative to what, you ask? There are two
comparisons that are worth making. The first is to the average return-on-capital for
mature firms in the business in which your firm operates — mature specialty and brand
name retailers, in the case of Ashford.com. The second is to the firm’s own cost of
capital. A projected return on capital of 40% for a firm with a cost of capital of 10% in a
sector where returns on capital hover around 15% is an indicator that the firm is investing
too little for the projected revenue growth and operating margins. Decreasing the sales to

capital ratio until the return on capital converges on 15% would be prudent.

Illustration 11.14: Estimated Sales to Capital Ratios

To estimate how much Commerce One and Ashford.com have to invest to
generate the expected revenue growth, we estimate the current sales to capital ratio, the
marginal sales to capital ratio in the la