What if there is no default-free entity?

Risk free rates in November 2013
I

0 Adjust the local currency government borrowing rate for default risk to
get a riskless local currency rate.
O In November 2013, the Indian government rupee bond rate was 8.82%. the local

currency rating from Moody’ s was Baa3 and the default spread for a Baa3 rated
country bond was 2.25%.

Riskfree rate in Rupees = 8.82% - 2.25% = 6.57%

O In November 2013, the Chinese Renmimbi government bond rate was 4.30% and
the local currency rating was Aa3, with a default spread of 0.8%.

Riskfree rate in Chinese Renmimbi = 4.30% - 0.8% = 3.5%

0 Do the analysis in an alternate currency, where getting the riskfree rate is
easier. With Vale in 2013, we could chose to do the analysis in US dollars
(rather than estimate a riskfree rate in RS). The riskfree rate is then the
US treasury bond rate.

0 Do your analysis in real terms, in which case the riskfree rate has to be a

real riskfree rate. The inflation-indexed treasury rate is a measure of a real
riskfree rate.
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Three paths to estimating sovereign

default spreads
I ——
o Sovereign dollar or euro denominated bonds: The difference
between the interest rate on a sovereign US S bond, issued
by the country, and the US treasury bond rate can be used as
the default spread. For example, in November 2013, the 10-
year Brazil US S bond, denominated in US dollars had a yield
of 4.25% and the US 10-year T.Bond rate traded at 2.75%.

Default spread =4.25% - 2.75% = 1.50%

o1 CDS spreads: Obtain the default spreads for sovereigns in the
CDS market. The CDS spread for Brazil in November 2013 was
2.50%.

0 Average spread: If you know the sovereign rating for a
country, you can estimate the default spread based on the
rating. In November 2013, Brazil’s rating was Baa2, yielding a
default spread of 2%.
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Risk free rates in currencies: Sovereigns

with default risk in November 2013
I I

Figure 4.2: Risk free rates in Currencies where Governments not Aaa

rated
16.00%
14.00% +
12.00% +
10.00% +~
8.00% +~
6.00% - m Default Spread
M Risk free rate
4.00%
2.00% A
0-00% T T T T T 1 1 1 1 1
> 3 X
PR LT E R L LTSNS L E LS
Ng %OK © SOMCSEPNEN ‘(\/\’ Q}Q QQQ <\Q (\Q (\Q ra,\<z> P Q‘b Q:)Q (\Q‘ \’é‘:}\ Q" (\é RS
SECIRN P R A N RSN CHEP SN N e S N
IR PR ¥ % o N & NP RS X NP RN R
CHE X P CFST TE & FIEF TEFE
\\ oS & & S Q

Aswath Damodaran 08



Risk free Rates in January 2019

Risk Free Rates in Currencies in January 2019: Government Bond Based
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Measurement of the equity risk premium

w{
0 The equity risk premium is the premium that

investors demand for investing in an average risk
investment, relative to the riskfree rate.

o As a general proposition, this premium should be

O greater than zero

O increase with the risk aversion of the investors in that
market

O increase with the riskiness of the “average” risk
investment
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What is your risk premium?

0 Assume that stocks are the only risky assets and that you are
offered two investment options:

O a riskless investment (say a Government Security), on which you can
make 3%

O a mutual fund of all stocks, on which the returns are uncertain
o How much of an expected return would you demand to shift
your money from the riskless asset to the mutual fund?
a. Lessthan 3%
b. Between 3% -5%
c. Between 5%-7%
d. Between 7% -9%
e. Between 9%-11%
f.  More than 11%
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Risk Aversion and Risk Premiums

0 If this were the entire market, the risk premium
would be a weighted average of the risk premiums
demanded by each and every investor.

o The weights will be determined by the wealth that
each investor brings to the market. Thus, Warren
Buffett’ s risk aversion counts more towards

determining the “equilibrium”™ premium than yours’
and mine.

0 As investors become more risk averse, you would
expect the “equilibrium” premium to increase.
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Risk Premiums do change..

1 Go back to the previous example. Assume now that
you are making the same choice but that you are
making it in the aftermath of a stock market crash (it
has dropped 25% in the last month). Would you
change your answer?

a. | would demand a larger premium
b. | would demand a smaller premium

c. |would demand the same premium
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Estimating Risk Premiums in Practice

0 Survey investors on their desired risk premiums and
use the average premium from these surveys.

0 Assume that the actual premium delivered over long
time periods is equal to the expected premium - i.e.,
use historical data

o Estimate the implied premium in today’ s asset
prices.
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1. The Survey Approach
s

0 Surveying all investors in a market place is impractical.

1 However, you can survey a few individuals and use these results. In
practice, this translates into surveys of the following:

Group Surveyed Survey done by Estimated ERP |Notes

Individual Investors  [Securities Industries Association [8.3% (2004) One year premium
Institutional Investors |Merrill Lynch 4.8% (2013) Monrthly updates

CFOs Campbell Harvey & Graham 4.48% (2012) |5-8% response rate

Analysts Pablo Fernandez 5.0% (2011) Lowest standard deviation
Academics Pablo Fernandez 5.7% (2011) Higher for emerging markets

0 The limitations of this approach are:

O There are no constraints on reasonability (the survey could produce negative risk
premiums or risk premiums of 50%)

O The survey results are more reflective of the past than the future.
O They tend to be short term; even the longest surveys do not go beyond one year.
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2. The Historical Premium Approach
oo |

o This is the default approach used by most to arrive at the
premium to use in the model

o In most cases, this approach does the following
o Defines a time period for the estimation (1928-Present, last 50 years...)
o Calculates average returns on a stock index during the period
o Calculates average returns on a riskless security over the period
o Calculates the difference between the two averages and uses it as a
premium looking forward.
o The limitations of this approach are:

O it assumes that the risk aversion of investors has not changed in a
systematic way across time. (The risk aversion may change from year
to year, but it reverts back to historical averages)

O it assumes that the riskiness of the “risky” portfolio (stock index) has
not changed in a systematic way across time.
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Historical ERP: A Historical Snapshot

Arithmetic Average Geometric Average
Stocks - T. Bills Stocks - T. Bonds Stocks - T. Bills Stocks - T. Bonds
1928-2018 7.93% 6.26% 6.11% 4.66%
Std Error 2.09% 2.22%
1969-2018 6.34% 4.00% 5.01% 3.04%
Std Error 2.38% 2.71%
2009-2018 13.00% 11.21% 12.48% 11.00%
Std Error 3.71% 5.50%

Historical

premium for
the US

dlf you are going to use a historical risk premium, make it
O Long term (because of the standard error)
o Consistent with your risk free rate
o A “compounded” average

INo matter which estimate you use, recognize that it is

backward looking, is noisy and may reflect selection bias.
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3. A Forward Looking ERP

[

For a start: Let’s start with a general proposition. If you
know the price paid for an asset and have estimates of
the expected cash flows on t e asset, you can estimate
the IRR of these cash flows. If \{ou paid the price, this is
wlgat y)ou have priced the asset to earn (as an expected
return

Stock Price & Risk: If you assume that stocks are
correctly prlced in th e ag gregate and you can estimate
the expected cashflows rom bu ing stocks, you can
estimate the expected rate of re urn on stocks by finding
that discount rate that makes the present value equaI to

the price paid.

Implied ERP: Subtracting out the riskfree rate should
yield an implied eqwty risk premium. This implied
equity premlum is a forward looking number and can be
updated as often as PIOU want ( every minute of every
day, if you are so incli
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Implied ERP in November 2013: Watch
what | pay, not what | say..

0 If you can observe what investors are willing to pay
for stocks, you can back out an expected return from
that price and an implied equity risk premium.

Base year cash flow (last 12 mths)
Dividends (TTM): _ 33.22 Expected growth in next 5 years
+ Buybacks (TTM): _49.02 Top down analyst estimate of
= Cash to investors (TTN_')- 82.35 earnings growth for S&P 500 with
Earnings in TTM: stable payout: 5.59%
. Beyond year 5
E(Cash to investors) 86.96 91.82 96.95 102.38 108.10 Expected growth rate =
| | | | | Riskfree rate = 2.55%
S&P 500 on 11/1/13= i l | | | Expected CF in year 6 =
1756.54 1756548696 9182 9695 10238 108.10 110.86 108.1(1.0255)

+ + + +
(A+r) A+r) (A+r)Y A+n)* A+r) (-.02551+r)

r = Implied Expected Return on Stocks = 8.04%

Minus

Risk free rate = T.Bond rate on 1/1/14=2.55%

Equals

Aswath Damodaran Implied Equity Risk Premium (1/1/14) = 8.04% - 2.55% = 5.49%
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The bottom line on Equity Risk Premiums

in November 2013
I I

0 Mature Markets: In November 2013, the number that we chose to use as the
equity risk premium for all mature markets was 5.5%. This was set equal to the
implied premium at that point in time and it was much higher than the historical
risk premium of 4.20% prevailing then (1928-2012 period).

Arithmetic Average Geometric Average
Stocks - T. Bills | Stocks - T. Bonds | Stocks - T. Bills | Stocks - T. Bonds
1928-2012 7.65% 5.88% 5.74% 4.20%
2.20% 2.33%
1962-2012 5.93% 3.91% 4.60% 2.93%
2.38% 2.66%
2002-2012 7.06% 3.08% 5.38% 1.71%
5.82% 8.11%

0 For emerging markets, we will use the melded default spread approach (where
default spreads are scaled up to reflect additional equity risk) to come up with the
additional risk premium that we will add to the mature market premium. Thus,
markets in countries with lower sovereign ratings will have higher risk premiums
that 5.5%.

Emerging Market ERP = 5.5% + Country Default Spread*(—aEquity )

GCountry Bond

A th D d
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What about equity risk premiums for other

markets?
wmf ]
0 Historical data for markets outside the United States
is available for much shorter time periods. The
problem is even greater in emerging markets.

0 The historical premiums that emerge from this data
reflects this data problem and there is much greater
error associated with the estimates of the
premiums.

o You could try to compute implied equity risk
premiums but getting the inputs, especially for long
term growth are difficult to do.
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One solution: Bond default spreads as CRP

— November 2013
I I

0 In November 2013, the equity risk premium for the US was 5.50% Using
the default spread on the sovereign bond or based upon the sovereign
rating and adding that spread to the mature market premium (4.20% for
the US) gives you a total ERP for a country.

Country |Rating | Default Spread (Country Risk Premium) | US ERP | Total ERP for country

India Baa3 2.25% 5.50% 7.75%

China |Aa3 0.80% 5.50% 6.30%

Brazil Baa2 2.00% 5.50% 7.50%

o If you prefer CDS spreads:

Country Sovereign CDS Spread US ERP |Total ERP for country
India 4.20% 5.50% 9.70%
China 1.20% 5.50% 6.70%
Brazil 2.59% 5.50% 8.09%
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Beyond the default spread? Equities are

riskier than bonds
I

0 While default risk spreads and equity risk premiums are highly correlated,
one would expect equity spreads to be higher than debt spreads. One
approach to scaling up the premium is to look at the relative volatility of
equities to bonds and to scale up the default spread to reflect this:

o,
Country Risk Premium = Country Default Spread * (—Eq”“y )

O Country Bon
0 Brazil: The annualized standard deviation in the Brazilian equity index
over the previous year is 21 percent, whereas the annualized standard
deviation in the Brazilian C-bond is 14 percent.

Brazil’s Equity Risk Premium = 5.50% + 2.00% (21%/14%) = 8.50%
0 Using the same approach for China and India:
o China’s Equity Risk Premium = 5.50% + 0.80% (18%/10%) = 6.94%
o India’s Equity Risk Premium = 5.50% + 2.25% (24%/17%) = 9.10%
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A Composite way of estimating ERP for

countries
I

Step 1: Estimate an equity risk premium for a mature market. If your
preference is for a forward looking, updated number, you can
estimate an implied equity risk premium for the US (assuming that
you buy into the contention that it is a mature market)

o My estimate: In November 2013, my estimate for the implied premium in
the US was 5.5%. That will also be my estimate for a mature market ERP.

Step 2: Come up with a generic and measurable definition of a mature
market.

o My estimate: Any AAA rated country is mature.
Step 3: Estimate the additional risk premium that you will charge for
markets that are not mature. You have two choices:

o The default spread for the country, estimated based either on sovereign
ratings or the CDS market.

o A scaled up default spread, where you adjust the default spread upwards
for the additional risk in equity markets.
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Estimating ERP for Disney: November 2013
N

0 Incorporation: The conventional practice on equity risk premiums is to
estimate an ERP based upon where a company is incorporated. Thus, the
cost of equity for Disney would be computed based on the US equity risk
premium, because it is a US company, and the Brazilian ERP would be
used for Vale, because it is a Brazilian company.

0 Operations: The more sensible practice on equity risk premium is to
estimate an ERP based upon where a company operates. For Disney in

2013:
Region/ Country Proportion of Disney’s ERP
Revenues
US& Canada 82.01% 5.50%
Europe 11.64% 6.72%
Asia-Pacific 6.02% 7.27%
Latin America 0.33% 9.44%
Disney 100.00 % 5.76 %
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ERP for Companies: November 2013
-

Company Region/ Country Weight ERP
Bookscape United States 100% 5.50%
US & Canada 4.90% 5.50%
Brazil 1690% | 8.50%
RESTOL L 170% | 10.09%
America
China 3700% | 6.94%
Vale Japan 1030% | 6.70%
In November 2013, Rest of Asia 850% | 8.61%
the mature market Europe 17.20% | 6.72%
. Rest of World 3.50% 10.06%
premium used was Company 100.00% | 7.38%
5.5% India 23.90% | 9.10%
China 23.60% | 6.94%
UK 1190% | 595%
Tata Motors United States 10.00% | 5.50%
Mainland Europe 11.70% | 6.85%
Rest of World 1890% | 6.98%
Company 100.00% | 7.19%
Baidu China 100% 6.94%
Germany 3593% | 5.50%
North America 24.72% | 5.50%
Rest of Europe 28.67% | 7.02%
Deutsche Bank 4 pacific 10.68% | 7.27%
South America 0.00% 9.44%
Company 100.00%| 6.12%
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The Anatomy of a Crisis: Implied ERP from

September 12, 2008 to January 1, 2009

Implied Equity Risk Premium - 9/12- 12/31/08
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An Updated Implied ERP
-

Expected cashflow growth in next 5 years
Base year cash flow (last 12 mths) Cash flow _growth = Top down analyst estimate of
Dividends (TTM): 52 .25 earnings growth for S&P 500 = 4.12%

+ Buybacks (TTM): 84.40
= Cash to investors (TTM): 136.65

Y Earnings and Cash
. Last 12 months | 1 2 3 4 5 |Terminal Year flows grow @2.68%
Expected Earnings 148.34 154.46 | 160.83 | 167.46 | 17437 | 181.56 18643 |4 (set equal to risk free
Expected Dividends + Buybacks = 136.65 $142.28 | $148.15 | $154.26 | $160.62 | $167.25 | 171.73 rate) a year forever.
S&P 500 on 1/1/19= I
2506.85
A J The last term in this
2506.85 142.28 + 148.15 + 154.26 + 160.62 + 167.25 + 167.25 (1.0268) |_ ‘?r?::t"l’: :‘I :;‘*t::g:‘:i‘f’
85 = < index lev
A+ A+n? @A+ A+n* A+1)°  (r-.0268)(1+71)° year 5 (capturing price
appreciaiton)

‘} Solve for r

r = Implied Expected Return on Stocks = 8.64%

Minus

Risk free rate = T.Bond rate on 1/1/19= 2.68%

Equals
Implied Equity Risk Premium (1/1/19) = 8.64% - 2.68% = 5.96%
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