CHAPTER 7

RISKY VENTURES: ASSESSING THE PRICE OF RISK

Most investments and assets that we are called upon to value have some or a great
deal of risk in embedded in them. While part of the challenge in valuing a business is
assessing the risk in that business, it is just as important that we estimate the price that the
market is demanding for taking this risk. While the former is specific to individual assets,
the latter is a more general assessment that affects how we value all assets.

In this chapter, we consider two inputs that affect every valuation. The first is the
equity risk premium, i.e., the premium that investors collectively demand for investing in
the average risk investment. The second are default spreads, which convert the default
risk in a company into a cost of debt. We begin by looking at why the price of risk
matters across valuations and move on to consider the determinants of risk premiums and
why they may change over time. We then look at conventional practices used for
estimating these numbers and the potential problems in these practices. Finally, we look
at scenarios where assessing a price for risk becomes difficult to do, how the dark side

beckons and some ways to avoid going over to the dark side.

Why do risk premiums matter?
The price of risk is key to the assessment of the cost of funding to a firm. We can
use the financial balance sheet that we introduced earlier in the book to illustrate this

concept in figure 7.1:

Figure 7.1: The Price of Risk - Effects on Funding Costs

Assets Liabilities

Investments alreau Cost of debt = Riskfree )

made Deb Rate +Default spread Deter mined by
(price or default risk), net firm’s credit
the tax benefit. standing.

Investments yet | . .

be made _ Cost of equity = Riskfree Rate Scaled to reflect tthe

Equity Relative Risk Measure Equity risk of the equity,
Risk Premium (price of equity relative to the
risk) average risk
investment.




Note that both the cost of equity and the cost of debt are a function not only of the risk
characteristics of the business being analyzed — its credit standing and relative risk
measure- but also of the market prices that we attach to default risk (default spread) and
the equity risk (equity risk premium); the latter apply across all investments, whereas the
former will be investment-specific.

Consider the cost of equity first. In chapter 2, we noted that all of the risk and
return models that we us to estimate the cost of equity share a common focus on
measuring only the risk that cannot be diversified away and that the differences are on
how we measure the non-diversifiable risk. In the capital asset pricing model (CAPM),
the market risk is measured with a beta, which when multiplied by the equity risk
premium yields the total risk premium for a risky asset. In the competing models, such as
the arbitrage pricing and multi-factor models, betas are estimated against individual
market risk factors, and each factor has it own price (risk premium). Table 7.1
summarizes four models, and the role that equity risk premiums play in each one:

Table7.1: Equity Risk Premiums in Risk and Return Models

Model Equity Risk Premium
The CAPM Expected Return = Riskfree Rate + Beta,, | Risk Premium for investing in the
(Equity Risk Premium) market portfolio, which includes

all risky assets, relative to the
riskless rate.

. . . =k . B . . .
Arbltrage pricing Expected Return = Riskfree Rate + E B;(Risk Premium;) Risk P'rc?mlums fOI”. individual
model (APM) = (unspecified) market risk factors.

. =K . . . .« o

Multi-Factor Model Expected Return= Riskiree Rater "/ (Risk Premiur) Risk . Premlums fpr individual
1 (specified) market risk factors

Proxy Models Expected Return = a + b (Proxy 1) + ¢ No explicit risk premium

(Proxy 2) (where the proxies are firm computation, but coefficients on

characteristics such as market capitalization, | proxies reflect risk preferences.
price to book ratios or retuen momentum)

All of the models other than proxy models require three inputs. The first is the riskfree
rate, simple to estimate in currencies where a default free entity exists, but more
complicated in markets where there are no default free entities. The second is the beta (in
the CAPM) or betas (in the APM or multi-factor models) of the investment being
analyzed. We considered the challenges associated with estimating the riskfree rate in the
last chapter and we will return to the question of how best to estimate betas for individual

firms in the coming chapters. However, the third input is the appropriate risk premium




for the portfolio of all risky assets (in the CAPM) and the factor risk premiums for the
market risk factors in the APM and multi-factor models. Note that the equity risk
premium in all of these models is a market-wide number, in the sense that it is not
company specific or asset specific but affects expected returns on all risky investments.
Using a larger equity risk premium will increase the expected returns for all risky
investments, and by extension, reduce their value. Consequently, the choice of an equity
risk premium may have much larger consequences for value than firm-specific inputs
such as cashflows, growth and even firm-specific risk measures (such as betas).

The cost of debt is a function of the default risk of the firm and the price that the
market attaches in the form of a default spread (over and above the riskfree rate) to reflect
that risk.

Cost of debt = Riskfree Rate + Default spread, given default risk
Again, while the first input is company specific, the second is market wide. When default
spreads increase, the cost of debt rises for all firms, though the magnitude of the increase
will vary across firms.

The price of risk encompasses both the equity risk premium and the default
spread. While these two variables may not always move together, we would expect them
to both be affected by the same factors. If investors become more worried about risk and
demand a larger premium when investing in equities, we would also expect default

spreads to go up. We will look at the determinants of both measures in the next section.

What are the determinants of risk premiums?

If equity risk premiums and default spreads were constant, estimating them would
be much easier. However, both measures do change over time. In this section, we
consider the determinants of equity risk premiums first and then extend the discussion to

cover default spreads.

Equity Risk Premiums

The equity risk premium reflects the “extra” return that investors demand for
investing in equities (or risky assets) as a class, relative to the riskfree investment. Not
surprisingly, it is affected by almost everything that occurs in the overall economy. In

particular, we would expect it to be a function of the following:



1. Risk aversion: The first and most critical factor, obviously, is the risk aversion of

investors in the markets. As investors become more risk averse, equity risk premiums
will climb, and as risk aversion declines, equity risk premiums will fall. While risk
aversion will vary across investors, it is the collective risk aversion of investors that
determines equity risk premium, and changes in that collective risk aversion will manifest
themselves as changes in the equity risk premium. Relating risk aversion to expected
equity risk premiums is not as easy as it looks. While the direction of the relationship is
fairly simple to establish — higher risk aversion should translate into higher equity risk
premiums- getting beyond that requires us to be more precise in our judgments about
investor utility functions, specifying how investor utility relates to wealth (and variance
in that wealth). As we will see later in this paper, there has been a significant angst
among financial economics that most conventional utility models do not do a good job of
explaining observed equity risk premiums.

2. Economic Risk: The risk in equities as a class comes from more general concerns

about the health and predictability of the overall economy. Put in more intuitive terms,
the equity risk premium should be lower in an economy with predictable inflation,
interest rates and economic growth than in one where these variables are volatile. A
related strand of research examines the relationship between equity risk premium and
inflation, with mixed results. Studies that look at the relationship between the level of
inflation and equity risk premiums find little or no correlation. In contrast, Brandt and
Wang (2003) argue that news about inflation dominates news about real economic
growth and consumption in determining risk aversion and risk premiums.! They present
evidence that equity risk premiums tend to increase if inflation is higher than anticipated
and decrease when it is lower than expected. Reconciling the findings, it seems
reasonable to conclude that it is not so much the level of inflation that determines equity
risk premiums but uncertainty about that level.

3. Information: When you invest in equities, the risk in the underlying economy is

manifested in volatility in the earnings and cash flows reported by individual firms in that

economy. Information about these changes is transmitted to markets in multiple ways,

I Brandt, M.W., K.Q. Wang (2003). Time-varying risk aversion and unexpected inflation,
Journal of Monetary Economics, v50, pp. 1457-1498.



and it is clear that there have been significant changes in both the quantity and quality of
information available to investors over the last two decades. During the market boom in
the late 1990s, there were some who argued that the lower equity risk premiums that we
observed in that period were reflective of the fact that investors had access to more
information about their investments, leading to higher confidence and lower risk
premiums in 2000. After the accounting scandals that followed the market collapse, there
were others who attributed the increase in the equity risk premium to deterioration in the
quality of information as well as information overload. In effect, they were arguing that
easy access to large amounts of information of varying reliability was making investors
less certain about the future. Information differences may be one reason why investors
demand larger risk premiums in some emerging markets than in others. After all, markets
vary widely in terms of transparency and information disclosure requirements. Markets
like Russia, where firms provide little (and often flawed) information about operations
and corporate governance, should have higher risk premiums than markets like India,
where information on firms is not only more reliable but also much more easily
accessible to investors.

4. Liquidity: In addition to the risk from the underlying real economy and imprecise
information from firms, equity investors also have to consider the additional risk created
by illiquidity. If investors have to accept large discounts on estimated value or pay high
transactions costs to liquidate equity positions, they will be pay less for equities today
(and thus demand a large risk premium). The notion that market for publicly traded
stocks is wide and deep has led to the argument that the net effect of illiquidity on
aggregate equity risk premiums should be small. However, there are two reasons to be
skeptical about this argument. The first is that not all stocks are widely traded and
illiquidity can vary widely across stocks; the cost of trading a widely held, large market
cap stock is very small but the cost of trading an over-the-counter stock will be much
higher. The second is that the cost of illiquidity in the aggregate can vary over time, and
even small variations can have significant effects on equity risk premiums. In particular,
the cost of illiquidity seems to increase when economies slow down and during periods of

crisis, thus exaggerating the effects of both phenomena on the equity risk premium.



5. Catastrophic Risk: When investing in equities, there is always the potential for

catastrophic risk, i.e. events that occur infrequently but can cause dramatic drops in
wealth. Examples in equity markets would include the great depression from 1929-30 in
the United States and the collapse of Japanese equities in the last 1980s. In cases like
these, many investors exposed to the market declines saw the values of their investments
drop so much that it was unlikely that they would be made whole again in their lifetimes.2
While the possibility of catastrophic events occurring may be low, they cannot be ruled

out and the equity risk premium has to reflect that risk.

Default Spreads

If equity risk premiums measure what investors demand for investing in equities
and default spreads are the risk premium for investing in risky corporate bonds, there
should be an overlap in at least some of the determinants for both, with the twist being
that lenders are (or should be) far more concerned about downside risk and more
specially bout whether they will receive their promised payments (interest and principal).

Two of the key determinants of equity risk premiums also play a role in
determining default spreads. The first is risk aversion. As investors in bond markets
become more (less) risk averse, we would expect default spreads to increase (decrease).
Since the same investors often invest in both stock and bond markets, movements in risk
aversion will tend to affect both equity risk premiums and default spreads in the same
direction at the same time. The second is economic risk. As economies become more
volatile, the earnings at companies will reflect that volatility. While equity investors react
to this increased volatility by demanding a higher equity risk premium, bond investors
also are affected, since more volatile earnings increase the likelihood that firms will be
unable to make their interest payments in the future. As we will see in the coming
section, default spreads have generally widened during periods of economic slowdown

and uncertainty and shrunk when economies are healthy and stable.

2 An investor in the US equity markets who invested just prior to the crash of 1929 would not have seen
index levels return to pre-crash levels until the 1940s. An investor in the Nikkei in 1987, when the index
was at 40000, would still be facing a deficit of 50% (even after counting dividends) in 2008,



Standard Approaches for estimating risk premiums
How do analysts estimate the equity risk premium(s) and default spreads to use,
when doing valuation? The answer may vary across analysts, but we will focus on the

most common approaches used to estimate the two measures in this section.

Equity Risk Premiums

The most widely used approach to estimating equity risk premiums is the
historical premium approach, where the actual returns earned on stocks over a long time
period is estimated, and compared to the actual returns earned on a default-free (usually
government security). The difference, on an annual basis, between the two returns is
computed and represents the historical risk premium. In this section, we will take a closer
look at the approach. 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, with the numbers ranging from 3% at the lower end to
12% at the upper end. Given that we are almost all looking at the same historical data,
these differences may seem surprising. There are, however, three reasons for the
divergence in risk premiums: different time periods for estimation, differences in riskfree
rates and market indices and differences in the way in which returns are averaged over
time.

1. Time period used: Even if we agree that historical risk premiums are the best estimates

of future equity risk premiums, we can still disagree about how far back in time we
should go to estimate this premium. Ibbotson Associates, which is the most widely used
estimation service, has stock return data and risk free rates going back to 1926, and there
are other less widely used databases that go further back in time to 1871 or even to 1802.4
While there are many analysts who use all the data going back to the inception date, there
are almost as many analysts using data over shorter time periods, such as fifty, twenty or

even ten years to come up with historical risk premiums.

3 Ibbbotson Associates, Stocks, Bonds, Bills and Inflation, 2007 Edition.

4 Siegel, in his book, Stocks for the Long Run, estimates the equity risk premium from 1802-1870 to be
2.2% and from 1871 to 1925 to be 2.9%. (Siegel, Jeremy J., Stocks for the Long Run, Second Edition,
McGraw Hill, 1998)



2. Riskfree Rate and Market Index: We can compare the expected return on stocks to

either short-term government securities (treasury bills) or long term government
securities (treasury bonds) and the risk premium for stocks can be estimated relative to
either. Given that the yield curve in the United States has been upward sloping for most
of the last eight decades, the risk premium is larger when estimated relative to short term
government securities (such as treasury bills) than when estimated against treasury bonds.
The historical risk premium may also be affected by how stock returns are estimated.
Using an index with a long history, such as the Dow 30, seems like an obvious solution,
but returns on the Dow may not be a good reflection of overall returns on stocks.
Consequently, many services fall back on broader indices such as the S&P 500 to
estimate stock returns on an annual basis.

3. Averaging Approach: The final sticking point when it comes to estimating historical
premiums relate to how the average returns on stocks, treasury bonds and bills 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>.

The questions of how far back in time to go, what riskfree rate to use and how to
average returns (arithmetic or geometric) may seem trivial until you see the effect that the
choices you make have on your equity risk premium. Rather than rely on the summary
values that are provided by data services, we will use raw return data on stocks, treasury
bills and treasury bonds from 1928 to 2008 to make this assessment.® How much will
the premium change if we make different choices on historical time periods, riskfree rates
and averaging approaches? To answer this question, we estimated the arithmetic and
geometric risk premiums for stocks over both treasury bills and bonds over different time

periods in table 7.2:

5 The compounded return is computed by taking the value of the investment at the start of the period

(Value,) and the value at the end (Valuey), and then computing the following:
1N

Val
Geometric Average = LN -1
Value,

6 The raw data for treasury rates is obtained from the Federal Reserve data archive at the Fed site in St.
Louis, with the 6-month treasury bill rate uses for treasury bill returns and the 10-year treasury bond rate
used to compute the returns on a constant maturity 10-year treasury bond. The stock returns represent the
returns on the S&P 500. Appendix 1 provides the raw data from the analysis.



Table 7.2 Historical Equity Risk Premium$ERP)BEEstimationPeriod, Riskfree Rate and
Averaging Approach

ERP: Stocks minus T.Bills ERP: Stocks minus T.Bonds
Arithmetic Geometric Arithmetic Geometric
1928-2008 7.30% 5.32% 5.65% 3.88%
1959-2008 5.14% 3.77% 3.33% 2.29%
1999-2008 -2.53% -4.53% -6.26% -7.96%

Note that even with only three slices of history considered, the premiums can range from
-7.96% to 7.30%, depending upon the choices made. It is not surprising, therefore, that
the equity risk premiums used by analysts reflect this uncertainty, with wide differences

across analysts on the number used.

Default Spreads

Unlike the equity risk premium, which is an implicit number, built into stock
prices and difficult to decipher, the default spread should be observable at the time that a
company borrows. In effect, the interest rate on the debt should provide the default spread
at least at the time the debt is raised. There are two basic approaches used to estimate the
default spread, with the first approach more prevalent among firms that have traded
bonds outstanding and the second being utilized more when a firm has only non-traded
(usually bank) debt.

1. Ratings/Bond spread approach: Firms that have bonds outstanding are generally

rated for default risk by ratings agencies such as S&P, Moody’s and Fitch. These
letter grade ratings reflect how much default risk the agencies see in each firm at
the time of the assessment. Moody’s, for instance, assigns ratings for bonds that
range from Aaa for the safest firms to D for firms that are in default. Going from a
rating to default spread is a simple exercise. Since there are publicly traded bonds
within each ratings class, we can look at the market interest rates that these bonds
trade at and back out a default spread for each rating. Table 7.3 summarizes
default spreads as of June 2008.
Table 7.3: Bond Ratings and Default Spreads

Rating| Typical default sprea
AAA 0.75%

AA 1.25%

A+ 1.40%




A 1.50%
A- 1.70%
BBB 2.50%
BB+ 3.20%
BB 3.65%
B+ 4.50%
B 5.65%
B- 6.50%
CCC 7.50%
CC 10.00%
C 12.00%
D 20.00%

Based on this table, a firm with a BBB rating would be assigned a default spread
of 2.50% in June 2008. Adding this spread to the riskfree rate will yield a pre-tax
cost of debt for the company.

2. Book Interest rate approach: Even in markets like the United States, where

corporate bond issues are common, most companies raise their debt primarily
from bank loans. Most of these companies are not rated, thus eliminating the
option of using a default spread based upon the rating. With these companies,
analysts fall back on the debt that is on the books and the interest expense that the
firm incurs to estimate a “book interest rate”.

Annual Interest Expense
Book Value of Debt

Thus, if a company reports interest expenses of $ 10 million on book value of debt

Book interest rate =

of $ 200 million, the book interest rate used would be 5%.

Problem Scenarios

The values that we use for the equity risk premium and default spreads clearly
have an impact on valuations. In this section, we consider three scenarios, where
assessing these numbers may be difficult to do. The first is in markets where there is
relatively little historical data, as is the case in many emerging markets, and most
companies have only bank loans outstanding and no bond ratings. The second is in
markets with historical data, but the data is providing mixed signals about the risk

premiums to use in the future. The third and final scenario is when risk premiums are
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changing as a result of shifting fundamentals, leading to uncertainty about what to use in

the future.

No historical data and bond ratings

We do not realize how dependent we are on historical data for our future
estimates of the equity risk premium and default spreads until we are asked to assess
these numbers for markets with little or no historical data. In this section, we look at this
scenario, some unhealthy responses to the absence of data and potential solutions.
The scenario

While obtaining historical data for the US market for long periods is easy to do,
that task is much more difficult, if not impossible, in many other markets. This is clearly
the case for emerging markets, where equity markets have often been in existence for
only short time periods (Eastern Europe, China) or have seen substantial changes over the
last few years (Latin America, India). It also true for many West European equity
markets. While the economies of Germany, Italy and France can be categorized as
mature, their equity markets did not share the same characteristics until recently. They
tended to be dominated by a few large companies, many businesses remained private, and
trading was thin except on a few stocks. To add to the estimation problems, most
companies in markets like these tend to not issue bonds or have a rating that can be used

to assess a cost of debt.

The dark side

1. Use a historical risk premium anyway: Notwithstanding these issues, services

have tried to estimate historical risk premiums for non-US markets with the data
that they have available. To capture some of the danger in this practice, Table 7.4
summarizes historical arithmetic average equity risk premiums for major non-US
markets below for 1976 to 2001, and reports the standard error in each estimate:”

Table 7.4 Risk Premiura for norUS Markets: 19762001

Weekly Weekly standard Equity Risk Standard
Country average deviation Premium error

7 Salomons, R. and H. Grootveld, 2003, The equity risk premium: Emerging vs Developed Markets,

Emerging Markets Review, v4, 121-144.
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Canada 0.14% 5.73% 1.69% 3.89%
France 0.40% 6.59% 4.91% 4.48%
Germany 0.28% 6.01% 341% 4.08%
Italy 0.32% 7.64% 3.91% 5.19%
Japan 0.32% 6.69% 3.91% 4.54%
UK 0.36% 5.78% 4.41% 3.93%
India 0.34% 8.11% 4.16% 5.51%
Korea 0.51% 11.24% 6.29% 7.64%
Chile 1.19% 10.23% 15.25% 6.95%
Mexico 0.99% 12.19% 12.55% 8.28%
Brazil 0.73% 15.73% 9.12% 10.69%

(g

Before we attempt to come up with rationale for why the equity risk premiums vary
across countries, it is worth noting the magnitude of the standard errors on the
estimates, largely because the estimation period includes only 25 years. Based on
these standard errors, we cannot even reject the hypothesis that the equity risk
premium in each of these countries is greater than zero, let alone attach a value to that
premium. 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
some emerging market equity markets, 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.

Fundamentally flawed premiums: When analysts use limited historical data to derive

equity risk premiums and book interest rates to arrive at costs of debt, they may end
up with numbers that are not only implausible, but also impossible. For instance, the
risk premium derived for equity over the riskfree rate, using only 5 or 10 years of
data, can be negative, if equity markets have declined sharply. While the actual equity
risk premium can be negative, the expected equity risk premium cannot: an investor
who can receive 4% in a riskfree investment will not invest in equities unless she
believes that she can earn a higher return. Similarly, when analysts use the book
interest rate as the cost of debt, because companies are not rated and have no bonds,
the number they derive can be less than the riskfree rate, if the firm has old, low-cost

or short term debt on its books. No firm should be able to borrow money at less than
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the riskfree rate, and pushing through with a cost of debt that makes the assumption

that it will result in flawed valuations.

|

Switch to a mature market currency/ inputs: Some analysts in emerging markets,
when confronted with an absence of historical data and bond ratings in those markets,
switch the currency that they do the valuation to a mature market currency (say US
dollars) and use the equity risk premium from that market in valuation. Thus, an
Indonesian company will be valued in US dollars, using the historical risk premium
of 4.79% from the United States, in computing cost of equity. The problem with
doing this is that country risk does not disappear, just because you switch currencies,
and the risk premium for Indonesia (in US dollar) terms should be higher than the risk
premium in the United States, whether you do your analysis in Indonesian rupiah or

US dollars.

Solutions

When there is little or no historical data for computing equity risk premiums and
no default spreads available to compute the cost of debt, there are solutions that yield
reasonable approximations. For equity risk premiums, we can start with a mature market
equity risk premium and build up to a country risk premium, For the cost of debt and
default spreads, we can come up with our own estimates of bond ratings for companies
(synthetic ratings) and extend mature market default spreads to come up with a cost of

borrowing money.

Equity Risk Premiums: Mature Market Plus

With emerging markets, we will almost never have access to as much historical
data as we do in the United States. If we combine this with the high volatility in stock
returns in these markets, the conclusion is that historical risk premiums can be computed
for these markets but they will be useless because of the large standard errors in the
estimates. Consequently, it makes sense to build equity risk premium estimates for
emerging markets from mature market historical risk premiums.
Equity Risk Premiumg,, gine make= EqQUity Risk Premiumy, . yaiet Country Risk Premium
To estimate the base premium for a mature equity market, we will make the argument

that the US equity market is a mature market and that there is sufficient historical data in
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the United States to make a reasonable estimate of the risk premium. In the example

below, we will estimate the equity risk premium for an emerging market in September

2008. Looking at the historical data for the US, we estimate the geometric average

premium earned by stocks over treasury bonds of 4.79% between 1928 and 2007. To

estimate the country risk premium, we can use one of three approaches:

1. Country bond default spreadSne of the simplest and most easily accessible country
risk measures 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.® The other advantage of ratings is that they can be used to
estimate default spreads over a riskless rate. For instance, Brazil was rated Bal in
September 2008 by Moody’s and the 10-year Brazilian ten-year dollar denominated
bond was priced to yield 5.95%, 2.15% more than the interest rate (3.80%) on a 10-
year treasury bond at the same time.” 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. If we assume that the total equity risk premium for
the United States and other mature equity markets is 4.79%, the risk premium for
Brazil would be 6.94% .10

2. Relative Standard DeviatiofThere 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 equities in 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 we scale the standard deviation of one market against another, we

obtain a measure of relative risk.

8 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.

9 These yields were as of January 1, 2004. 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, the default spread can be normalized by averaging the spread over time or by using the average
default spread for all countries with the same rating as Brazil in early 2003.

10 If a country has a sovereign rating and no dollar denominated bonds, we can use a typical spread based
upon the rating as the default spread for the country. These numbers are available on my website at
http://www.damodaran.com.
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Standard DeviatiogOuntryx
Standard Deviatiopg

Relative Standard Deviatioa,umryx =

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 premium ., x = Risk Premum  * Relative Standard Deviation ¢, x

Assume, for the moment, that we are using a mature market premium for the United
States of 4.79%. The annualized standard deviation in the S&P 500 between 2006
and 2008, using weekly returns, was 15.27%, whereas the standard deviation in the
Bovespa (the Brazilian equity index) over the same period was 25.83%.!! Using
these values, the estimate of a total risk premium for Brazil would be as

follows.Equity Risk Premiumg ., = 4.79% * 25.83%
15.27%

The country risk premium can be isolated as follows:

Country Risk Premiugy,, = 8.10% 4.79%= 3.31%

=8.10%

While this approach has intuitive appeal, there are problems with comparing 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.

3. Default Spreads + Relative Standard Deviattofie 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.

Opoui
Country Risk Premium = Country Default Spread * (—Eq””y )

O-Country Bon

I If the dependence on historical volatility is troubling, the options market can be used to get implied
volatilities for both the US market (about 20%) and for the Bovespa (about 38%).



To illustrate, consider again the case of Brazil. As noted earlier, the default spread on
the Brazilian dollar denominated bond in September 2008 was 2.15% and the
annualized standard deviation in the Brazilian equity index over the previous year
was 25.83%. Using two years of weekly returns, the annualized standard deviation in
the Brazilian dollar denominated ten-year bond was 12.55%.12 The resulting country
equity risk premium for Brazil is as follows:

0
Brazil's Additional Equity Risk Premiuga 2.15‘?{25'—%/2) = 4.43%

12.55%

Unlike the equity standard deviation approach, this premium is in addition to a mature
market equity risk premium. Note that this country risk premium will increase if the
country rating drops or if the relative volatility of the equity market increases. It is
also in addition to the equity risk premium for a mature market. Thus, the total equity
risk premium for Brazil using the approach and a 4.79% premium for the United
States would be 9.22%.

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 government bonds and
Brazilian equity, whereas the previous one approach assumes that the choice is across

equity markets.

Cost of debt

It is true that most companies that have bonds and bond ratings are in developed
markets and that the preponderance of these companies are in the United States. Table
7.3, which relates default spreads to bond ratings, was developed from the observed rates
on traded corporate bonds in the United States. In emerging markets and even in many
developed markets (Western Europe and Japan), both inputs into the cost of debt

estimation process become more difficult to obtain. Not only are most companies not

12 Both standard deviations are computed on returns; returns on the equity index and returns on the 10-year
bond.
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rated (and debt is generally non-traded bank debt) but there are not enough companies to
develop ratings table similar to Table 7.3 in these countries.

Rather than fall back on book interest rates, which is what most analysts do, or
make unrealistic estimates of the cost of debt, we propose a two-step solution.
1. Estimate synthetic ratings: The bond rating for a company is based mostly upon
publicly available information on its cash flow generating capacity, the stability of the
cash flows and the debt commitments that it has made. Consequently, there is no reason
why we cannot estimate the rating for a company, using the same financial ratios that
ratings agencies use in their estimation process. We described one variation of this
process in chapter 2, where we based the rating on the interest coverage ratio of the firm.

2. Adapt US default spreads to other markets: In the first step, we extend the default

spreads estimated from US corporate bonds to other markets. In doing so, we are making
two assumptions. The first is that the price charged for default risk should be
standardized across markets, since differences can be exploited by multinational
companies. Thus, if the default spreads charged by European banks is consistently lower
than the default spreads in US corporate bonds, US companies will borrow from
European banks rather than issue bonds. Similarly, if the default spreads in US corporate
bonds are consistently lower than European bank default spreads, European companies
will raise debt by issuing bonds in the United States. The second is that the default
spreads, which are computed based upon US dollar denominated bonds, can be adapted
to different currencies. Thus, if the spread on a BBB rated bond is 2.00% in the US, we
can use the same spread over the Euro riskfree rate to estimate the pre-tax cost of debt for
a BBB rated European company. This practice may work with the Euro, since the
riskfree rates are similar to US dollar riskfree rates, but may be dangerous if done in a
currency with very different riskfree rates. For instance, it is unlikely that a BBB rated
company in Indonesia will be able to borrow at a default spread of 2% over the
Indonesian riskfree rate of 12%; we should expect the spread to increase as interest rates
go up. The simplest solution to this problem is to estimate the cost of debt for the
Indonesian company in US dollars first, by adding the US dollar default spread to the
treasury bond rate, and then converting the US dollar cost of debt into an Indonesian

Rupiah cost of debt by bringing in the differential inflation between the two currencies:

17



(1+Expected Inflatiog,.,)
(1+ Expected Inflatiopg o)

Rupiah Cost of debt = (1+ Cost of Debty ;)

Thus, if the US dollar cost of debt for an Indonesian company is 6%, the expected
inflation rates are 2% in US $ and 10% in Rupiah, the rupiah cost of debt for that
company will be the following:

1.10) ,,

Rupiah Cost of debt = (1.06) ———
(1.02)

1=0.1431 or 14.31%
Historical data is not conclusive

Even for markets like the United States, where there is substantial historical data
stretching back decades for stock and bond returns, the historical risk premium comes
with a substantial error terms. In this section, we consider some of the problems with
trusting history to deliver a reasonable equity risk premium, the unhealthy responses to
this uncertainty and how we can arrive at more precise estimates of risk premiums for the

future.

The scenario

In the conventional approach for estimating the equity risk premium, we compute
the average return we would have earned investing in stocks over very long time periods
and compare it to the average return we would have earned investing in treasury bonds.
In the process, though, we run into two issues. The first is that a historical risk premium,
even over very long time periods, comes with significant noise. The second is that a
market with a long history of returns is also likely to be a successful, survivor market,

which introduces bias into the estimated premium.

1. Noisy estimates

In the last section, we pointed out the standard errors in risk premium estimates
over short periods in emerging markets, and used those standard errors as a rationale for
not trusting historical premium. As we use more historical data, the standard errors in the

risk premium estimates should decline, but they remain stubbornly high even when we



use 80 or 100 years of data. In fact, given the annual standard deviation in stock prices!3
between 1926 and 2008 of 20%, the standard error!4 associated with the risk premium

estimate can be estimated in table 7.5 follows for different estimation periods:

Table 7.5 Standard Errors in Historical Risk Premiums

Estimation Period Standad Error of Risk Premium Estimate
5 years 20%/ V5 = 8.94%
10 years 20%/ V10 = 6.32%
25 years 20% / V25 = 4.00%
50 years 20% / V50 = 2.83%
80 years 20% / V80 = 2.23%

Even using the entire time period (approximately 80 years) yields a substantial standard
error of 2.23%. Note that that the standard errors from ten-year and twenty-year estimates
are likely to almost 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.

What are the costs of going back even further in time (to 1871 or before)? First,
the data is much less reliable from earlier time periods, when trading was lighter and
record keeping more haphazard. Second, and more important, the market itself has
changed over time, resulting in risk premiums that may not be appropriate for today. The
U.S. equity market in 1871 more closely resembled an emerging market, in terms of
volatility and risk, than a mature market. Consequently, using the earlier data may yield

premiums that have little relevance for today’s markets.

2. Survivor Bias

Given how widely the historical risk premium approach is used, it is surprising
that the flaws in the approach have not drawn more attention. 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

I3 For the historical data on stock returns, bond returns and bill returns check under "updated data" in
www.stern.nyu.edu/~adamodar

14 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.
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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 more recent
time period, runs directly into a second problem, which is the large noise associated with
historical 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.

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, there is a final
problem. Markets such as the United States, which have long periods of equity market
history, represent "survivor markets”. In other words, assume that one had invested in
the largest equity markets in the world in 1926, of which the United States was one.!> In
the period extending from 1926 to 2000, investments in many of the other equity markets
would have earned much smaller premiums than the US equity market, and some of them
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 factor risk into prices.

The dark side

If equity risk premiums estimated even over very long time periods have
significant standard errors (noise) associated with them, how do analysts deal with the
problem? Some ignore the noise and use risk premiums estimated by widely used
estimation services as a shield against questions about the numbers that they use. Others
use the noise in the estimates to serve their purposes, essentially using whatever premium
best fits their biases, and arguing that the premium falls within the range of reasonable
numbers.

1. Outsource the premium: There are several services that provide estimates of equity

risk premiums to analysts, for a price. Perhaps the best-known and oldest service to

provide this data is Ibbotson Associates, a Chicago-based service that has estimated

15 Jorion, Philippe and William N. Goetzmann, 1999, Global Stock Markets in the Twentieth Century

Journal of Finance, 54(3), 953-980. They looked at 39 different equity markets and concluded that the US
was the best performing market from 1921 to the end of the century. They estimated a geometric average
premium of 3.84% across all of the equity markets that they looked at, rather than just the US.
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risk premiums using historical data on stocks and bonds in the United States since the
1970s. Since Ibbotson equity risk premiums are widely used and are backed up by
stock return data going back to 1926, analysts who use these premiums are seldom
challenged. Without taking a stand on whether Ibbotson equity risk premiums are
“good” estimates, it seems to be a dereliction of valuation duty to allow one of the
most critical numbers in valuation to be a number provided by a service, and thus
beyond debate.

2. Biased Premium: Earlier, we noted that the equity risk premium derived from

historical data is likely to have a significant standard error associated with it. Put in
more pragmatic terms, historical data on stock and bond returns provides us with a
range on the equity risk premium, rather than a number. Some analysts use the fact
that the equity risk premium falls within a fairly wide range to full advantage, using
the lower end of the range (or lower risk premiums) if they want to inflate the value
of a business and the higher end of the range (or higher risk premiums) if they want to
reduce the value. In either case, they are letting their biases dictate the risk premium

to use in valuation.

Solutions

If the equity risk premium, even over periods as long as 80 years is noisy, and
there is the possibility that the “survivor bias” in equity markets is increasing the equity
risk premium, we have to look for ways to narrow the error term on the estimates. In this
section, we consider two alternatives — in the global approach, we look at equity risk
premiums in different markets globally and tries to use the data to estimate the equity risk

premium for a market.

Global Premiums
How can we mitigate the survivor bias? One solution is to look at historical risk
premiums across multiple equity markets across very long time periods. In the most

comprehensive attempt of this analysis, Dimson, Marsh and Staunton (2002, 2006)
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estimated equity returns for 17 markets from 1900 to 2005 and their results are

summarized in table 7.6 below:16

Table7.6: Historical Risk Premiums across Equity MarkBts900D 2005

Stocks minus Short term Governmen

Stocks minus Long term Government|

Geometric| Arithmetic| Standard] Standard | Geometric] Arithmetic] Standard | Standard
Country Mean Mean Error Deviation Mean Mean Error Deviation
Australia 7.08 8.49 1.65 17.00 6.22 7.81 1.83 18.80
Belgium 2.80 4.99 2.24 23.06 2.57 4.37 1.95 20.10
Canada 4.54 5.88 1.62 16.71 4.15 5.67 1.74 17.95
Denmark 2.87 451 1.93 19.85 2.07 3.27 1.57 16.18
France 6.79 9.27 2.35 24.19 3.86 6.03 2.16 22.29
Germany* 3.83 9.07 3.28 33.49 528 8.35 2.69 27.41
Ireland 4.09 598 1.97 20.33 3.62 5.18 1.78 18.37
Italy 6.55 10.46 3.12 32.09 4.30 7.68 2.89 29.73
Japan 6.67 9.84 2.70 27.82 591 9.98 321 33.06
Netherlands 4.55 6.61 2.17 22.36 3.86 5.95 2.10 21.63
Norway 3.07 5.70 2.52 25.90 2.55 5.26 2.66 2743
South
Africa 6.20 8.25 2.15 22.09 5.35 7.03 1.88 19.32
Spain 340 546 2.08 21.45 2.32 421 1.96 20.20
Sweden 5.73 7.98 2.15 22.09 5.21 7.51 2.17 22.34
Switzerland 3.63 5.29 1.82 18.79 1.80 328 1.70 17.52
UK. 443 6.14 1.93 19.84 4.06 5.29 1.61 16.60
U.S. 5.51 741 191 19.64 4.52 6.49 1.96 20.16
World-ex
U.S. 423 593 1.88 19.33 4.10 5.18 1.48 15.19
World 4.74 6.07 1.62 16.65 4.04 5.15 1.45 14.96

Note that the risk premiums, averaged across the 16 markets, are much lower than risk

premiums in the United States. For instance, the geometric average risk premium across

the markets is only 4.04%, lower than the 4.52% for the US markets. The results are

similar for the arithmetic average premium, with the average premium of 5.15% across

markets being lower than the 6.49% for the United States. In effect, the difference in

returns captures the survivorship bias, implying that using historical risk premiums based

only on US data will results in numbers that are too high for the future.

16 Dimson, E.,, P Marsh and M Staunton, 2002, Triumph of the Optimists: 101 Years of Global Investment
Returns, Princeton University Press, NJ and Global Investment Returns Yearbook, 2006, ABN
AMRO/London Business School.



Implied premiums

When investors price assets, they are implicitly telling you what they require as an
expected return on that asset. Thus, if an asset has expected cash flows of $15 a year in
perpetuity, and an investor pays $75 for that asset, he is announcing to the world that his
required rate of return on that asset is 20% (15/75). It is easiest to illustrated implied
equity premiums with a dividend discount model (DDM). In the DDM, the value of
equity is the present value of expected dividends from the investment. In the special case
where dividends are assumed to grow at a constant rate forever, we get the classic stable

growth (Gordon) model:

Expected Dividends Next Period
(Required Return on Equity - Expected Growth Rate)

Value of equity =

This is essentially the present value of dividends growing at a constant rate. Three of the
four inputs in this model can be obtained or estimated - the current level of the market
(value), the expected dividends next period and the expected growth rate in earnings and
dividends in 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 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 = (.02*900) /(r - .07)

Solving forr,

r = (18463)/900 = 9%

If the current riskfree rate is 6%, this will yield a premium of 3%.

To expand the model to fit more general specifications, we would make the
following changes: Instead of looking at the actual dividends paid as the only cash flow
to equity, we would consider potential dividends instead of actual dividends. In my

earlier work (2002, 2006), the free cash flow to equity (FCFE), i.e, the cash flow left over

after taxes, reinvestment needs and debt repayments, was offered as a measure of
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potential dividends.!” Over the last decade, for instance, firms have paid out only about
half their FCFE as dividends. If this poses too much of an estimation challenge, there is a
simpler alternative. Firms that hold back cash build up large cash balances that they use
over time to fund stock buybacks. Adding stock buybacks to aggregate dividends paid
should give us a better measure of total cash flows to equity. The model can also be
expanded to allow for a high growth phase, where earnings and dividends can grow at
rates that are very different (usually higher, but not always) than stable growth values.
With these changes, the value of equity can be written as follows:

ETNE(FCFEJ+ E(FCFE,,,)

e (TFk)" (k -g) (T+k )Y

In this equation, there are N years of high growth, E(FCFE)) is the expected free cash

Value of Equity =

flow to equity (potential dividend) in year t, k, is the rate of return expected by equity
investors and g is the stable growth rate (after year N). We can solve for the rate of
return equity investors need, given the expected potential dividends and prices today.
Subtracting out the riskfree rate should generate a more realistic equity risk premium.

Given its long history and wide following, the S&P 500 is a logical index to use
to try out the implied equity risk premium measure. In this section, we will begin by
estimating a current implied equity risk premium (in both January and in September of
2008) and follow up by looking at the volatility in that estimate over time. On December
31,2007, the S&P 500 Index closed at 1468.36, and the dividend yield on the index was
roughly 1.89%. In addition, the consensus estimate of growth in earnings for companies
in the index was approximately 5% for the next 5 years.!® Since this is not a growth rate
that can be sustained forever, we employ a two-stage valuation model, where we allow
growth to continue at 5% for 5 years, and then lower the growth rate to 4.02% (the
riskfree rate) after that.!® Table 7.7 summarizes the expected dividends for the next 5
years of high growth, and for the first year of stable growth thereafter:

Table 7.7 Estimated Dividends on the S&P 500 Ind&January 1, 2008

17 Damodaran, A., 2002, Investment Valuatiqohn Wiley and Sons; Damodaran, A., 2006, Damodaran
on Valuation John Wiley and Sons.

18 We used the average of the analyst estimates for individual firms (bottom-up). Alternatively, we could
have used the top-down estimate for the S&P 500 earnings.

19 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.
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Year| Dividendson Index
1 29.12
2 30.57
3 32.10
4 33.71
5 34.39
6 36.81

*Dividends in the first year = 1.89% of 1468.36 (1.05)

If we assume that these are reasonable estimates of the expected dividends and that the

index is correctly priced, the value can be written as follows:

29.12 . 3057 , 32.10 |, 33.71 , 3439 36.81(1.0402)
+ + + + +

1468.36 = . : : 3 ;
(I+r) (+0)* A+’ A+0)' A+r)° (" 0402)(1+7)

Note that the last term in the equation is the terminal value of the index, based upon the
stable growth rate of 4.02%, discounted back to the present. Solving for required return in
this equation yields us a value of 6.04%. Subtracting out the ten-year treasury bond rate
(the riskfree rate) yields an implied equity premium of 2.02%.

The focus on dividends may be understating the premium, since the companies in
the index have bought back substantial amounts of their own stock over the last few
years. Table 7.8 summarizes dividends and stock buybacks on the index, going back to
2001.

Table 7.8 Dividends and ck Buybacks on S&P 500 Index: 2e@107

Dividend Stock Buyback
Year Yield Yield Total Yield
2001 1.37% 1.25% 2.62%
2002 1.81% 1.58% 3.39%
2003 1.61% 1.23% 2.84%
2004 1.57% 1.78% 3.35%
2005 1.79% 3.11% 4.90%
2006 1.77% 3.38% 5.15%
2007 1.89% 4.00% 5.89%
Average total yield between 2001-2007 = 4.02%

In 2007, for instance, firms collectively returned twice as much cash in the form of
buybacks than they paid out in dividends. Since buybacks are volatile over time, and
2007 may represent a high-water mark for the phenomenon, we recomputed the expected
cash flows, in table 7.9, for the next 6 years using the average total yield (dividends +
buybacks) of 4.02%, instead of the actual dividends, and the growth rates estimated

earlier (5% for the next 5 years, 4.02% thereafter):
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Table 7.9 Cashflows on S&P 500 Index

Year Dividends+
Buybackson Index

1 61.98

2 65.08

3 68.33

4 71.75

5 75.34

6 78.36
Using these cash flows to compute the expected return on stocks, we derive the
following:

1468 36 = 61.98 N 65.08 + 68.33 N 71.75 + 75.34 N 75.34(1.0402)

(1+r) A+r)* A+r)° A+9* A+r)° (" 0402)(1+7r)
Solving for the required return and the implied premium with the higher cash flows:
Required Return on Equity = 8.39%
Implied Equity Risk Premium = Required Return on Equity - Riskfree Rate
=8.39% - 4.02% = 4.37%
We believe that this estimate of risk premium (4.37%) is a more realistic value for
January 1, 2008.

The S&P 500 had dropped to 1220 by September 15, 2008, in the aftermath of
well-publicized crisis in financial service companies. The earnings growth rate had also
dropped to about 4.5%, as analysts considered the implications of a slowing economy.
Factoring in the slowing down in the economy (with consequences for earnings growth)
and changes in the treasury bond rate (3.55% on September 15, 2008), we estimated the

implied equity risk premium to be 4.54% in September 2008.

Risk premiums are changing

In an earlier section, we noted the determinants of equity risk premiums and
default spreads, including real economic uncertainty and investor risk aversion. Since the
fundamentals that determine equity risk premiums and default spreads can change over
time, the risk premiums for both equity and debt itself can change significantly from time
period to time period. This volatility in the risk premiums over time will add volatility to

the estimated value of every asset in the market.
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The scenario

Both equity risk premiums and default spreads can change over time. Since
default spreads are explicit, observing changes in these spreads over time is
straightforward. Equity risk premiums are more complex. While historical risk premiums
tend not to dampen the volatility, the implied premium will reflect changes in the equity
risk premium even over short periods. In particular, movements in the index will affect
the equity risk premium, with higher (lower) index values, other things remaining equal,
translating into lower (higher) implied equity risk premiums. In the same vein, default
spreads also change over time. In Figure 7.2, we chart the default spreads of Baa rates
bonds (over the 10-year treasury bond) and implied equity risk premiums in the S&P 500
from 1960 to 2008:

Figure 7.2: Equity Risk Premiums and Bond Default Spreads
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In terms of mechanics, we used potential dividends (including buybacks) as cash flows,
and a two-stage discounted cash flow model.2° Note how much both default spreads and

equity risk premiums have moved over time.

20 We used analyst estimates of growth in earnings for the 5-year growth rate after 1980. Between 1960
and 1980, we used the historical growth rate (from the previous 5 years) as the projected growth, since
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There are many analysts who would look at this graph and conclude that neither

equity risk premiums nor default spreads change enough over short periods to be

concerned. Consequently, they argue that using the historical risk premium or a variant

that yields a constant value should not be a problem. The problem, though, is that market

crises can upend this conclusion and lead to sharp changes in risk premia over short

periods. Such crises are common in emerging markets, but even mature markets are not

immune from sudden shifts.

The dark side

1.

Ignorance is bliss: There are many analysts who view the equity risk premium as a

number that is an external input into valuation (provided by an outsider or the firm
that they work for), over which they have little or no control. Consequently, they are
uninterested in why or how much it changes over time. Needless to say, the fact that
they are unaware of changes happening does not mean that the risk premiums are not
changing.

Trust in mean reversion: While most analysts would accept the proposition that equity

risk premiums change over time, they stick with a constant premium, usually
estimated from historical data for equity and past bond spreads, for debt. The
justification that is offered is that risk premiums (equity as well as debt) will revert
back to these historical norms over time. While mean reversion is a powerful force in
the long term, there are two key problems with this assumption. The first is that even
if mean reversion occurs, the time it takes to revert back can affect value. For
instance, assume that the current equity risk premium is 7% and that the normal risk
premium is 4%; if we assume that its will take 5 years to revert back to the norm,
there will be a material effect on the values that we estimate. The second is that there
is no consensus view on what comprises a normal level for either equity risk
premiums or default spreads. The “mean” equity risk premium and default spread
computed over the last 10 years will be very different from the one computed over the

last 20 years or 40 years.

analyst estimates were difficult to obtain. Prior to the late 1980s, the dividends and potential dividends
were very similar, because stock buybacks were uncommon. In the last 20 years, the numbers have
diverged.
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. Being consistent above being correct: One argument that is often used for sticking

with fixed equity risk premiums and default spreads over time and across analysts is
that these inputs affect the values of all companies and that it is more important that
analysts be consistent (use the same risk premiums) than that they are correct.
Implicit in this argument is the assumption that over estimating equity risk premiums
and/or default spreads affects all valuations proportionately, but this is clearly not the
case. When analysts use equity risk premiums that are too high (low), relative to
current levels, they will under (over) estimate the values of all companies, but the
effect will be much greater (smaller) for growth companies (where the cash flows lie

further in the future) than for mature companies.

Solutions

1.

Current implied premium: In the last section, we presented the implied equity risk

premium measure, estimated from current equity prices and expected cash flows. On
September 12, 2008, for instance, we estimated the implied equity risk premium in
the S&P 500 to be 4.54%. Since equity prices change on a daily basis, the implied
premium changes with it, allowing us to get a current value for the implied equity risk
premium. The usefulness of this approach can be illustrated by looking at the time
period between September 12, 2008 and January 1, 2009 — a period of extraordinary
volatility in the market. Figure 7.3 graphs the movements in both the S&P 500 and

the implied equity risk premium on a day-to-day basis:
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Figure 7.3: Implied Equity Risk Premium for US. Sept '08 to Dec ‘08
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Note how much the risk premiums deviated from historical norms, defined both in
terms of actual returns and implied equity risk premiums in the past. If your objective
is to deliver valuations that are market-neutral, i.e. reflect your views of the company
but none of the market, you would have used a risk premium of 4.54% on September
12 but a much higher premium of 6.5% on October 16 for the same company. On
January 1, 2009, the implied equity risk premium for the US market was 6.43%.

Default-spread based equity risk premiums: For those who are uncomfortable backing

out equity risk premiums from current stock prices, there is another solution. Risk
premiums should be correlated across markets — when bond investors demand higher
risk premiums for default risk, we should expect to see higher equity risk premiums.
Since the former are observable (from bond prices and interest rates), we could
estimate the latter, if there is strong relationship between the two. In figure 7.1, note
how much equity risk premiums have moved with default spreads over time. The
average ratio of the equity risk premium to the Baa default spread from 1960 to 2007
is 2.41 but the median is approximately 2.02. Applying this ratio to the Baa default
spread of 4.0% on October 16, 2008 results in the following estimate of the ERP:
Default Spread on Baa bonds (over treasury) on 10/16/08 = 4.00%

Implied ERP
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Equity Risk Premium = Default Spread * Median ratio or ERP/Spread
=4.00%* 2.02 = 8.08%
By January 1, 2009, the default spread on Baa bonds was 6% and applying the historical
multiple of 2.20 to this number would have generated an equity risk premium of 12%.
However, there is significant variation in the ratio (of ERP to default spreads) over time,
with the ratio dropping below one at the peak of the dot.com boom (when equity risk
premiums dropped to 2%) and rising to as high as 2.63 at the end of 2006; the standard
error in the estimate is 0.20. Whenever the ratio has deviated significantly from the

average, though, there is reversion back to that median over time.

lllustration 7.1: Valuing 3M Pre and post market crisis

In chapter 2, we valued 3M in September 2008, using a discounted cash flow
model, and arrived at an estimate of value of $86.95 per share. In estimating the cost of
equity, we used an equity risk premium of 4%, which we assumed to be a reasonable
premium for mature markets. For the cost of debt, we used a default spread of 0.75%,
based upon the AAA rating that we estimated for the company.

In figure 7.3, we noted the expansion in the equity risk premium to 6% on
October 12, 2008. Concurrently, the default spread on AAA rated bonds increased to
1.40%. If we hold all the other inputs into the valuation constant and change these two
inputs, the cost of capital increases to 11.16% and the value per share decreases to
$64.57. This precipitous drop in value was mirrored by a drop in the stock price from
$80.00 a share on September 16 to $ 62.00 a share on October 12. However, this also
assumes that the dramatic shift in risk premiums over the four weeks is a permanent shift
that will apply in perpetuity.

There is an intermediate solution, where we accept the reality that risk premiums
have increased in the short term but will revert back to or closer to historical norms in the
long term. In effect, we could use the higher implied premium of 6% for the high growth
period (next 5 years) and then change back to the mature market premium of 4% in stable
growth. With default spreads, we would use the 1.40% spread for the next 5 years and
adjust the spread to 0.75% in stable growth. If we do this, the estimate of value per share

increases to $77.78 a share. If we assume only partial reversion back to the average, the
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value per share will drop to $70.52. In table 7.9, we list the assumptions about risk
premiums and the effect on value per share.

Table 7.9: 3M Value per Share and Risk Premiums

Timing of Equity Risk Default Spread on  Cost of Capital Value per Share
Valuation Premium AAA rating
September 2008 4% 0.75% 8.63% $86.95
October 2008 6% 1.40% 11.16% $64.57
October 2008 6%: 1*' 5 years 1.40%: 1* 5 years  11.16%: 1* 5 years $77.78
4%: Thereafter 0.75%: Thereafter ~ 6.76%: Thereafter
October 2008 6%: 1* 5 years 1.40%: 1% 5 years  11.16%: 1° 5 years $70.52
5%: Thereafter 1%: Thereafter 6.76%: Thereafter
Conclusion

The prices that we assume that investors charge for bearing risk in equities (equity
risk premium) and being exposed to default risk in debt (default spreads) have a
significant effect on the values that we estimate for individual assets. In far too many
valuations, analysts either depend upon outside services (Ibbotson, Standard and Poor’s)
for these numbers or use values that are not feasible (equity risk premium less than zero,
cost of debt less than the riskfree rate).

In this chapter, we laid out the determinants of both equity risk premiums and
default spreads and noted that both are likely to change over time. We also looked at
three potentially problematic scenarios. First, in markets with limited or no historical
data, the standard approach of using historical risk premiums for both debt and equity
breaks down. In these markets, we suggested that we start with premiums in more mature
markets, where historical data is available, and build up to a risk premium. Second, we
looked at the noise in our risk premium estimates, even in markets with substantial
historical data and the possibility that we may be overstating premiums because of a
survivor bias. To counter this, we argued that we should use average equity risk
premiums across multiple markets globally or an implied equity risk premium, backed
out of what investors are willing to pay for stocks. Finally, we considered the possibility
that risk premiums can change significantly over short periods, and used the market crisis
from September —October 2008 to illustrate the point.. For those analysts who are called
upon to value companies during market crises, the implied equity premium is most likely

to reflect market realities, when risk premiums are changing.
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The broader lesson, though, is that the risk premiums that we use in valuation can
have profound effects on the values that we estimate for individual assets, with the effect
being greater for high growth companies. Consequently, we should be aware not only of
the numbers we use for the equity risk premium and default spread but also of how

different our estimates may be from what the market is assuming.
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