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Estimating Equity Risk Premiums

Equity risk premiums are a central component of every risk and return modd in finance. Given
their importance, it is surprising how haphazard the estimation of equity risk premiums remainsin
practice. The sandard gpproach to estimating equity risk premiums remains the use of historica
returns, with the difference in annud returns on stocks and bonds over a long time period
comprising the expected risk premium, looking forward. We note the limitations of this
approach, even in markets like the United States, which have long periods of historical data
available, and its complete falure in emerging markets, where the historical data tends to be
limited and noisy. We suggest ways in which equity risk premiums can be estimated for these
markets, usng a base equity premium and a country risk premium. Findly, we suggest an
dternative approach to estimating equity risk premiums that requires no higorica data and

provides updated estimates for most markets.



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, isintuitive. 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 theoretica and practica terms, remains on
how to measure this risk, and how to convert the risk measure into an expected return that
compensates for risk. This paper looks at the estimation of an appropriate risk premium to use
in risk and return modds, in generd, and in the capital asset pricing modd, in particular.

Risk and Return Models

While there are severad competing risk and return mode s in finance, they al share some
common views about risk. Fird, they dl define risk in terms of variance in actud returns around
an expected return; thus, an investment is riskless when actua returns are aways equa to the
expected return. Second, they al argue that risk has to be measured from the perspective of the
margina investor in an ass=t, and tha this margind investor is well diverdfied. Therefore, the
argument goes, it is only the risk that an investment adds on to a diversified portfolio that should
be measured and compensated.

Infact, it isthis view of risk that leads models of risk to bresk the risk in any investment
into two components. There is a firm-gpecific component that measures risk that relates only to
that investment or to a few investments like it, and a market component that contains risk that
affects alarge subset or dl investments. It is the latter risk that is not diversifiable and should be
rewarded.

While dl risk and return models agree on this fairly crucid digtinction, they part ways
when it comes to how to measure this market risk. The following table summarizes four models,

and the way each model attempts to measure risk:

Assumptions M easur e of Market Risk




The CAPM There are no transactions costs or Betameasured againg this
private information. Therefore, the market portfolio.
diversfied portfolio includes dl traded
investments, held in proportion to their
market value.

Arbitrage pricing Investments with the same exposureto | Betas measured against

model (APM) market risk have to trade at the same multiple (unspecified) market
price (no arbitrage). risk factors.

Multi-Factor Moddl | Same no arbitrage assumption Betas measured against
multiple specified macro
economic factors.

Proxy Model Over very long periods, higher returns | Proxies for market risk, for
on investments must be compensation example, include market
for higher market risk. capitaization and Price/BV

ratios.

In the firgt three models, the expected return on any investment can be written as.

Expected Return = Riskfree Rate + gk b, (Risk Premium )
=1

where b; = Beta of investment relative to factor |

Risk Premium; = Risk Premium for factor |
Note that in the specid case of a single-factor modd, like the CAPM, each invesment’s
expected return will be determined by its beta reletive to the single factor.

Assuming thet the riskfree rate is known, these models dl require two inputs. Thefirgt is
the beta or betas of the investment being andlyzed, and the second is the appropriate risk

premium(s) for the factor or factorsin the modd. While we examine the issue of beta estimation

in a companion piecel, we will concentrate on the measurement of the risk premium in this

paper.

What we would liketo measure

We would like to measure how much market risk (or non-diversfiable risk) thereisin

any investment through its beta or betas. As far 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 generdity, let us consder the estimation of the beta and the risk
premium in the capital asset pricing modd. Here, the beta should measure the risk added on by
the investment being analyzed to a portfolio, divergfied 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 rdative to the riskfree asset.

What wedo in practice

In practice, however, we compromise on both counts. We estimate the beta of an asset
relative to the locd stock market index, rather than a portfolio that is diversfied across asset
classes. This beta estimate is often noisy and a historical measure of risk. We estimate the risk
premium by looking at the higtorical premium earned by stocks over default-free securities over
long time periods. These gpproaches might yield reasonable estimates in markets like the United
States, with a large and diverisfied stock market and a long history of returns on both stocks
and government securities.  We will argue, however, tha they yidd meaningless estimates for
both the beta and the risk premium in other countries, where the equity markets represent a
smd| proportion of the overdl economy, and the historical returns are available only for short
periods.

The Historical Premium Approach: An Examination
The higtoricd premium gpproach, which remains the standard gpproach when it comes
to egtimating risk premiums, is smple. The actua returns earned on stocks over a long time

period is estimated, and compared to the actud returns earned on a default-free (usudly

1 See “Estimating Risk Parameters, Aswath Damodaran”. http://www.stern.nyu.edu/~adamodar.



government security). The difference, on an annud bas's, between the two returns is computed

and represents the higoricd risk premium

While users of risk and return modds may have developed a consensus that historica
premium is, in fact, the best estimate of the risk premium looking forward, there are surprisngly
large differences in the actua premiums we observe being used in practice. For ingance, the
rsk premium esimated in the US markets by different invesment banks, consultants and
corporations range from 4% at the lower end to 12% at the upper end. Given that we aimost all
use the same database of higtoricd returns, provided by Ibbotson Associates?, summanizing
data from 1926, these differences may seem surprisng. There are, however, three reasons for
the divergence in risk premiums:

1. Time Period Used: While there are many who use dl the data going back to 1926, there

are dmogt as many using data over shorter time periods, such as fifty, twenty or even
ten years to come up with higtorica risk premiums. The rationde presented by those
who use shorter periods is that the risk averson of the average investor is likdy to
change over time, and that usng a shorter time period provides a more updated
estimate. This has to be offset againgt a cost associated with using shorter time periods,
which isthe greater noise in the risk premium estimate. In fact, given the annud standard
deviation in stock prices’ between 1926 and 1997 of 20%, the standard error4
associated with the risk premium estimate can be estimated as follows for different

estimation periods:

2 See "Stocks, Bonds, Bills and Inflation”, an annual edition that reports on annual returns on stocks,
treasury bonds and bills, aswell asinflation rates from 1926 to the present. (http://www.ibbotson.com)

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

4 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.



Esimation Period Standard Error of Risk Premium
Edgtimate

5years 20%/ v5 = 8.94%

10 years 20%/ v10 = 6.32%

25 years 20% / v25 = 4.00%

50 years 20% / v50 = 2.83%

Note that to get reasonable standard errors, we need very long time periods of higtorical
returns. Conversdly, the standard errors from ten-year and twenty-year estimates are likely
to dmog aslarge or larger than the actua risk premium estimated. This cost of using shorter
time periods seems, in our view, to overwhem any advantages associated with getting a
more updated premium.

2. 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 yidd curve in the United States has been upward doping for most
of the last seven decades, the risk premium is larger when estimated reletive to shorter
term government securities (such as treasury hills). The riskfree rate chosen in
computing the premium has to be consstent 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. | have argued

in a companion pieced that the riskfree rate used has to match up the duration of the

5 "Estimating the Riskfree Rate", September 1998., www.stern.nyu.edu/~adamodar.



cashflows being discounted. For the most part, in corporate finance and vauation, the
riskfree rate will be along term default-free (government) bond rate and not a treasury
bill =te. Thus, the risk premium used should be the premium earned by stocks over
treasury bonds.

3. Arithmetic and Geometric Averages: Thefind sticking point when it comesto estimating

historica premiums relates to how the average returns on stocks, treasury bonds and
bills are computed. The arithmetic average return measures the smple mean of the
series of annud returns, whereas the geometric average looks a the compounded
returrf. 1bbotson Associates argues for the arithmetic. In fact, if annud returns are
uncorrelated over time, and our objective were to estimate the risk premium for the next
year, the arithmetic average is the best unbiased edtimate of the premium. In redlity,
however, there are strong arguments that can be made for the use of geometric
averages. Firdt, empirica studies seem to indicate that returns on stocks are negetively
corrdlated’ over time. Consequently, the arithmetic average return is likely to over date
the premium. Second, while asset pricing models may be single period modds, 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. average premium,

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

(Vauey) and the value at the end (Valuey), and then computing the following:
avdue, 6"

~ &vaue, »
7 In other words, good years are more likely to be followed by poor years, and vice versa. The evidence on
negative serial 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



noting that it is the best estimate of the premium for the next period. Indro and Lee
(1997) compare arithmetic and geometric premiums, find them both wanting, and argue
for a weighted average, with the weight on the geometric premium increesing with the
time horizon
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 arithmetic as
opposed to geometric averages. The effect of these choices is summarized in the table below,

which uses returns from 1928 to 2000.

Stocks— Treasury Bills Stocks— Treasury Bonds

Arithmetic Geometric Arithmetic Geometric
1928 —2000 8.41% 7.17% 6.64% 5.59%
1962 — 2000 6.42% 5.35% 5.31% 4.52%
1990 - 2000 11.31% 8.35% 12.67% 8.91%

Note that the premiums can range from 4.5% to 12.67%, depending upon the choices made. In
fact, these differences are exacerbated by the fact that many risk premiums that are used today

were estimated using historica data three, four or even ten years ago.

3
There is a dataset on the web that summarizes historical returns on stocks, T.Bonds
and T.Billsin the United States going back to 1928.

Limitations of Historical Premiums
Given how widdy the higoricd risk premium gpproach is used, it is surprisng how
flawed it is and how little attention these flaws have attracted. Congder 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 sugtain this argument with fervor.

The obviousfix 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 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.

Fndly, even if there is a aufficiently long time period of higtory available, and investors
risk averson has not changed in a sysematic way over tha period, there is a find 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 ten 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 none 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 higorical premiums that are larger than expected premiums for markets like the United States,

even assuming that investors are rationa and factor risk into prices.

Higtorical Premiumsin marketswith limited history

If it is difficult to estimate a reliable higoricd premium for the US market, it becomes
doubly so when looking & markets with short and volatile histories. This is clearly true for
emerging markets, but it is dso 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 ill use higoricd premiums for these markets. To

capture some of the danger in this practice, | have summarized higtorica risk premiums8 for

maor non-US markets below for 1970-1996:

Equity Bonds Risk Premium

Country Beginning Ending Annual Return | Annual Return

Australia 100 898.36 847% 6.99% 148%
Canada 100 1020.7 8.98% 8.30% 0.68%
France 100 189%4.26 11.51% 9.17% 2.34%
Germany 100 1800.74 11.30% 12.10% -0.80%
Hong Kong 100 14993.06 20.3%% 12.66% 7.73%
Italy 100 423.64 54%% 7.84% -2.35%
Japan 100 5169.43 15.73% 12.69% 3.04%
Mexico 100 2073.65 11.88% 10.71% 117%
Netherlands 100 4870.32 15.48% 10.83% 4.65%
Singapore 100 4875.91 15.48% 6.45% 9.03%
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 historica risk premiums, and a few others

have risk premiums under 1%. Before we atempt to come up with rationae for why this might

be 50, it is worth noting that the standard errors on each and every one of these edtimatesis

larger than 5%, largely because the estimation period includes only 26 years.

If the standard errors on these estimates make them close to usdess, consder how

much more noise there is in esimates of higorica risk premiums for emerging market equity

8 This data is aso from

Ibbotson Associcates, and can be obtained from their web site:




markets, which often have a religble history of ten years or less, and very large standard
deviations in annua stock returns. Higtorica risk premiums for emerging markets may provide

for interesting anecdotes, but they clearly should not be used in risk and return models.

Risk Premiumsin marketswith limited history

In the last section, we examined the limitations of higtorical premiums for markets with
limited or a volatile higtory. Since many of these markets are emerging markets with sgnificant
exposure to politicad and economic risk, we congder two fundamenta questions in this section.
The fird relates to whether there should attach an additiond risk premium when vauing equities
in these markets, because of the country risk. As we will see, the answer will depend upon
whether we view markets to be open or segmented and whether we believe in aone-factor or a
multi-factor modd. The second question relates to estimating an equity risk premium for
emerging markets. Depending upon our answer to the first question, we will consder severd

olutions.

Should there be a country risk premium?

Is there more risk in investing in a Maaysan or Brazilian stock than thereisin investing
in the United States. The answer, to most, seems to be obvioudy affirmative. That, however,
does not answer the question of whether there should be an additiond risk premium charged
when investing in those markets.

Note that the only risk that is relevant for purposes of estimating a cost of equity is
market risk or risk that cannot be diversfied away. The key question then becomes whether the
risk in an emerging market is divergfiable or non-divergfiablerisk. If, in fact, the additiond risk

of investing in Mdayda or Brazil can be diversfied away, then there should be no additiond risk

http://www.ibbotson.com.
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premium charged. If it cannot, then it makes sense to think about estimating a country risk
premium.

But diversfied avay by whom? Equity in a Brazilian or Mdaydan firm can be held by
hundreds or thousands of investors, some of whom may hold only domestic stocks in ther
portfolio, whereas others may have more globa exposure. For purposes of analyzing country
risk, we look a the margind investor — the investor most likdly to be trading on the equity. If
that margind investor is globdly diversfied, there is & least the potentid for globd
diverdfication. If the margind investor does not have a globd portfolio, the likelihood of
diversfying away country risk declines subgtantidly. Stulz (1999) made asmilar point usng
different terminology. He differentiated between segmented markets, where risk premiums can
be different in each market, because investors cannot or will not invest outsde their domestic
markets, and open markets, where investors can invest across markets. In a segmented market,
the margind investor will be diverdfied only across invetments in that market, wheress in an
open market, the margind investor has the opportunity (even if he or she does not take it) to
invest across markets.

Even if the margind investor is globdly diversfied, there is 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
diversfiable in aglobaly diverdfied portfolio. If, on the other hand, the returns across countries
have dgnificant podtive corrdation, country risk has a market risk component, is not
diverdfiable and can command a premium. Whether returns across countries are postively
corrdated is an empirica question. Studies from the 1970s and 1980s suggested that the
corrdation was low, and this was an impetus for globd diversfication. Partly because of the
success of that sdes pitch and partly because economies around the world have become
increasingly intertwined over the last decade, more recent studies indicate that the corrdation
across markets has risen. Thisis borne out by the speed with which troubles in one market, say

Russa, can spread to amarket with little or no obvious relationship, say Brazil.

12



So where do we stand? We bdlieve that while the barriers to trading across markets
have dropped, investors gtill have a home bias in ther portfolios and that markets remain
patidly ssgmented. While globaly diversfied investors are playing an increesing role in the
pricing of equities around the world, the resulting increase in corrdation across markets has
resulted in a portion of country risk being non-diversfiable a market risk. In the next section,

we will consider how best to measure this country risk and build it into expected returns.

Estimating a Country Risk Premium

If country risk is not divergfiable, ether because the margind investor is not globaly
diversfied or because the risk is correlated across markets, we are then left with the task of
measuring country risk and estimating country risk premiums. In this section, we will consider
two gpproaches that can be used to estimate country risk premiums. One gpproach builds on
the higtoricd risk premiums from the previous section and can be viewed as the historical risk
premium plus approach. In the other gpproach, we estimate the equity risk premium by looking
a how market prices for equity and expected cash flows — this is the implied premium
approach.

1. Modified Historical Premium

While higtorical risk premiums for markets outside the United States cannot be used in
risk models, we gill need to estimate arisk premium for use in these markets. To gpproach this
edimation question, let us gart with the basic propostion 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?

13



To answer the firgt question, we will make the argument that the US equity market is a mature
market, and that there is sufficient historica data in the United States to make a reasonable
esimate of the risk premium. In fact, reverting back to our discusson of higtorica premiumsin
the US market, we will use the geometric average premium earned by stocks over treasury
bonds of 5.59% between 1926 and 2000. We chose the long time period to reduce standard
eror, the treasury bond to be consstent with our choice of a riskfree rate and geometric
averages to reflect our desre for a risk premium that we can use for longer term expected
returns.

To edimate the country risk premium, however, we need to measure country risk
convert the country risk measure into a country risk premium, and e/duae how individud

companiesin that country are exposed to country risk

a. Measuring Country Risk

While there are severd measures of country risk, one of the smplest and most easily
accessble is the rating assigned to a country’s debt by a ratings agency (S& P, Moody’ s and
IBCA dl 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 baances and its politica stability, for instance®. The other advantage of ratings
is that they come with default spreads over the US treasury bond. For instance, the following
table summarizes the ratings and default spreads for Latin American countries as of March

2000:

Country Rating® | Typical Spread® | Market Spread®

Argentina Bl 450 433

9 The process by which country ratings are obtained in explained on the S&P web site at
http://www.ratings.standardpoor.com/criteria/index.htm.
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Badlivia Bl 450 469
Brazil B2 550 483
Colombia Ba2 300 291
Ecuador Caa2 750 727
Guatemaa Ba2 300 331
Honduras B2 550 537
Mexico Baa3 145 152
Paraguay B2 550 581
Peru Ba3 400 426
Uruguay Baa3 145 174
Venezuda B2 550 571

®Ratings are foreign currency ratings from Moody's

® Typical spreads are estimated by looking at the default spreads on bonds issued by all
countries with this rating, 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.

While a reasonable argument can be made that the market spreads are far more likely to reflect
the market’s current view of risk in that market, we would make a counter argument for using
the typica spreads, instead. These spreads tend to be less volatile and more reliable for long
term andysis.

While ratings provide a convenient measure of country risk, there are costs associated
with using them as the only measure. Firdt, ratings agencies often lag markets when it comes to
responding to changes in the underlying default risk. Second, the ratings agency focus on default
risk may obscure other risks that could il affect equity markets. What are the dternatives?
There are numerica country risk scores that have been developed by some services as much
more comprehensive measures of risk. The Economigt, 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 edimated from the bottom-up by looking a economic

15



fundamentals in each country. This, of course, requires significantly more information than the

other approaches.

b. Estimating Country Risk Premium

The country risk measure is an intermediate step towards estimating the risk premium to
use in risk modedls. The default spreads that come with country ratings provide an important first
gep, but ill only mesasure 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 a te voldility of the equity market in a country reative to the
volatility of the country bond, used to estimate the spread. This yidds the following estimate for
the country equity risk premium:
Country Equity Risk Premium = Country Default Spread  * gj*“—”Lg

€S country Bond D
To illugtrate, consider the case d Brazil. In March 2000, Brazil was rated B2 by Moody's,
resulting in a default soread of 4.83%. The annuaized standard deviation in the Brazilian equity
index over the previous year was 30.64%, while the annudized standard deviation in the
Brazilian dollar denominated Gbond was 15.28%. The resulting country equity risk premium
for Brazil isasfollows
Brazil’s Equity Risk Premium = 4.83% (30.64%/15.28%) = 9.69%

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 dso worth noting that this premium will not stay
congtant as we extend the time horizon. Thus, to estimate the equity risk premium to use for a
tenyear cash flows, we would use the standard deviations in equity and bond prices over ten
years, and the resulting reative voldility will generdly be smdlerl®, Thus, the equity risk

premium will converge on the country bond spread as we look at longer term expected returns.

10 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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Why should equity risk premiums have any relationship to country bond spreads? A
ample explanation is that an investor who can make 11% on a dollar-denominated 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 preads are extracted, is not redly an expected return since it is based
upon the promised cash flows (coupon and principa) 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, adlowing for the default risk. This would
result in amuch lower default spread and equity risk premium.

c. Estimating Asset Exposure to Country Risk Premiums

Once country risk premiums have been estimated, the find question that we have to
address relates to the exposure of individual companies within that country to country risk.
There are three dterndive views of country risk:

1. Assumethat al companiesin a country are equaly 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 additiond country risk premium of 9.69% added to its expected returns. For
ingtance, the cost of equity for Aracruz Celulose, a paper and pulp manufecturer listed in
Brazil, with abeta of 0.72, in US dollar terms would be (assuming a US treasury bond rate
of 5%):
Expected Cost of Equity = 5.00% + 0.72 (6.05%) + 9.69% = 19.05%

Note that the riskfree rate that we use is the US treasury bond rate, and that the 6.05% is
the equity risk premium for a mature equity market (estimated from historica datain the US
market). It is adso worth noting that andyds edimaing cos of equity for Brazilian

companies, in US dallar terms, often use the Brazilian C-Bond rate, a dollar denominated
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Brazilian bond, as the riskfree rate. This is dangerous, since it is often dso accompanied
with a higher risk premium, and ends up double counting risk. It dso seems inconsistent to
use a rae that clearly incorporates default risk as a riskfree rate. Findly, to convert this
dollar cost of equity into a cost of equity in the loca currency, al that we need to do is to
scae the estimate by redive inflation. To illudrate, 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:
Expected Cost of Equitysg = 1.1905 (1.10/1.03) — 1 = .2714 or 27.14%

Thiswill ensure consstency across estimates and valuations in different currencies.

2. Asume that a company's exposure to country risk is proportiona 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 (6.05% + 9.69%) = 16.33%

3. The most generd, and our preferred approach, is to dlow for each company to have an

exposure to country risk that is different from its exposure to al other market risk. Wewill

measure this exposure with | , and estimate the cost of equiity for any firm asfollows:
Expected Return = R + Beta (Mature Equity Risk Premium) + | (County Risk Premium)
How can we best edtimate | ? | congder this question in far more detail in my companion
piece on beta estimation, but | would argue that commodity companies which get most of
their revenues in US dollars!! by sdling into a globa market should be less exposed than

manufacturing companies that service the locd market. Using this rationale, Aracruz, which

11 while | have categorized the revenues into dollar revenues and revenue in dollars, the analysis can be
generalized to look at revenues in stable currencies (say the dollar, EU etc) and revenues in “risky
currencies’.



derives 80% or more of its revenues in the globa paper market in US dollars, should be
less exposed!? than the typicd Brazilian firm to country risk. Using al of 0.25, for instance,
we get a cogt of equity in US dallar terms for Aracruz of:

Expected Return = 5% + 0.72 (6.05%) + 0.25 (9.69%) =11.78%

Note that the third approach essentidly converts our expected return modd to a two factor

modd, with the second factor being country risk, with |  measuring exposure to country reisk.

3
There is a data 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 dternative to estimating risk premiums that does not require historical data
or corrections for country risk, but does assume that the market, overdl, is correctly priced.
Congder, for instance, a very smple vauation mode for socks:

Expected Dividends Next Period
(Required Returnon Equity - Expected Growth Rate)

Vdue=

This is essentialy the present vaue of dividends growing a a condtant rate. Three of the four
inputs in this modd can be obtained externdly - the current level of the market (vdue), 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.

12| precruz = %o from local marketa e, / % from local marketayerage srazilian firm = 0.20/0.80 = 0.25
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To illugtrate, 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 = (18+63)/900 = 9%

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

This approach can be generdized to dlow for high growth for a period, and extended to
cover cash flow based, rather than dividend, models. To illudtrate 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 estimatel3 of growth in earnings for companies
in the index was gpproximatdy 10% for the next 5 years. Since thisis not a growth rate that can
be sustained forever, we employ a two-stage vaduaion mode, where we dlow growth to
continue a 10% for 5 years, and then lower the growth rate to the treasury bond rate of 6.50%
after that.24 The following table summarizes the expected cash flows for the next 5 years of high

growth, and thefirst year of stable growth thereafter:

Year Cash Flow on Index
1 21.23
2 29.95
3 329
4 36.24

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

14 The treasury bond rate is the sum of expected inflation and the expected real rate. If we assume that real
growthis equal to thereal rate, the long term stable growth rate should be equal to the treasury bond rate.
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5 39.86

6 42.45

dCash flow inthefirst year = 1.68% of 1469 (1.10)

If we assume that these are reasonable estimates of the cash flows and that the index is correctly
priced, then

Level of the index = 1469 = 27.23/(1+r) + 29.95/(1+r)*+ + 32.94/(1+r)® + 36.24/(1+r)* +

(39.86+(42.45/(r-.065))/(1+r)°

Note that the last term in the equation is the termina vaue of the index, based upon the sable
growth rate of 6.5%, discounted back to the present. Solving for r in this equation yields us the
required return on equity of 8.60%. The treasury bond rate on December 31, 1999, was
goproximately 6.5%, yielding an implied equity premium of 2.10%. If we subdtitute the totd
cash returned to stockholders (including stock buybacks) for the dividend yield, the implied

premium rises to about 3%.

Implied Premiums in the United Sates: Historical Values
Theimplied equity premiums change over time much more than historica risk premiums.
In fact, the contrast between these premiums and the historica premiums is best illustrated by

graphing out the implied premiums in the S& P 500 going back to 1960:
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In terms of mechanics, we used smoothed higtorical growth rates in earnings and dividends as
our projected growth rates and a two-stage dividend discount modd. Looking at these
numbers, we would draw the following conclusons:
The implied equity premium has seldom been as high as the higtoricd risk premium. Evenin
1978, when the implied equity premium peaked, the estimate of 6.50% is well below what
many practitioners use as the risk premium in ther risk and return modds. In fact, the
average implied equity risk premium has been between about 4% over time. We would
argue that thisis because of the survivor bias that pushes up historica 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 congtant, and unaffected by the leve of inflation and interest rates, which is
what we do with higorica risk premiums, it may be more redidic to incresse the risk
premium as expected inflation and interest rates increase. In fact, an interesting avenue of

research would be to estimate the fundamentals that determine risk premiums
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Fndly, the risk premium has been on a downward trend since the early eighties, and the
risk premium &t the end of 1999 is at a hitorica 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 averson and characteristics over the period. There is,
however, the very redl posshbility that the risk premium is low because investors have over
priced equity.
As afind point, there is a strong tendency towards mean reverson in financid 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 dso at historical deta. 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 traditiona

estimate, because the standard errors tend to be smdler.

Deter minants of Implied Premiums

A more rigorous gpproach would require reating implied equity risk premiums to
fundamenta macroeconomic data over the period. For ingtance, given that implied equity
premiums tend to be higher during periods with higher inflation rates (and interest rates), we ran
a regression of implied equity premiums againg treasury bond rates, and a term structure
variable between 1960 and 1999:
Implied Equity Premium = 1.93% + 0.2845 (T.Bond Rate) - .1279 (T.Bond — T Bill)

(5.60) (1.72)

The regression has sgnificant explanatory power, with an R-squared of 48%, and the t Satistics
(in brackets under the coefficients) indicate the datistical Sgnificance of the independent
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variables used. Subgtituting the current treasury bond rate and bond-hill soread into this
equation should yield an updated estimatel® of the implied equity premium.

%
histi mpl.xIs This data set on the web shows the inputs used to calculate the premium

in each year for the U.S. market.

o implpremxIs This spreadsheat dlows you to estimate the implied equity premium in a

market.

Implied Premiumsin Emerging Markets

The advantage of the implied premium approach is that it is market-driven and current,
and does not require any historicd data. Thus, it can be used to edimate implied equity
premiums in any market, It is, however, bounded by whether the modd used for the vauation is
the right one and the availability and rdiability of the inputs to that modd. For ingtance, the
equity risk premium for the Argentine market on September 30, 1998, was estimated from the
following inputs. The index (Mervd) was a 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 dallar terms)
over the next 5 years, and 6% theresfter. These inputs yied 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 smplicity, we have used nominda dollar expected growth
rates'® and treasury bond rates, but this analysis could have been done entirely in the locd
currency.

While the level of the index and the dividend yidd are widdly avallaole, earnings growth

estimates are more difficult to come by in many markets. To the extent that firms do not pay out

15 On September 30, 2000, for instance, | substituted in the treasury bond rate of 5.7%, and a spread of -0.3%
between the T.Bond and T.Bill rateinto the regression equation to get:

=1.93% + 0.2845 (5.7%) - .1279 (-0.3%)= 3.59%
16 The input that is most difficult to estimate for emerging markets is a long term expected growth rate. For
Argentine stocks, | used the average consensus estimate of growth in earnings for the largest Argentine
companies which have ADRs listed on them. This estimate may be biased, as a consequence.
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what they can afford to in dividends and expected growth rates cannot be easly estimated,
implied risk premiums may be noisy. Neverthdess, they offer promise because they offer

forward looking estimates.

Summary

The risk premium is a fundamentd and critica component in portfolio management,
corporate finance and in vauation. Given its importance, it is surprisng that more attention has
not been pad in practicd terms to estimation issues. In this paper, we considered the
conventiond gpproach to estimating risk premiums, which is to use higoricd returns on equity
and government securities, and evaluated some of its weaknesses. We dso examined how to
extend this gpproach to emerging markets, where historical data tends to be both limited and
voldile

The dternative to higoricd premiums is to esimate the equity premium implied by
equity prices. This gpproach does require that we start with a valuation modd for equities, and
estimate the expected growth and cash flows, collectively, on equity invesments. It has the

advantage of not requiring historica data and reflecting current market perceptions.
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