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Risk free Rates by Currency in January 2020: Government Bond Based Estimate
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Measurement of the equity risk premium

ey |
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?

o 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%

Aswath Damodaran
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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.

0 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.

1 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

0 Surveying all investors in a market place is impractical.

0 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
I

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
1

Arithmetic Average Geometric Average
Stocks - T. Bills | Stocks - T. Bonds | Stocks-T. Bills | Stocks - T. Bonds
1928-2019 8.18% 6.43% 6.35% 4.83%
Std Error 2.08% 2.20%
1970-2019 7.26% 4.50% 5.93% 3.52%
Std Error 2.38% 2.73%
2010-2019 13.51% 9.67% 12.93% 9.31%
Std Error 3.85% 4.87%

Historical

premium for
the US

0 If you are going to use a historical risk premium, make it
O Long term (because of the standard error)

o Consistent with your choice of risk free rate

o A “compounded” average

o No 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

0 For a start: If you know the price paid for an asset and
have estimates of the expected cash flows on the asset,
you can estimate the IRR of these cash flows. If you paid
the price, this is your expected return.

1 Stock Price & Risk: If you assume that stocks are
correctly priced in the aggregate and you can estimate

the expected cashflows from buying stocks, you can

estimate the expected rate of return on stocks by finding
that discount rate that makes the present value equal to
the price paid.

o0 Implied ERP: Subtracting out the riskfree rate should
vield an implied equity risk premium. This implied
equity premium is a forward-looking number and can be
updated as often as you want.
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Implied ERP in November 2013: Watch
what | pay, not what | say..

o 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_I)- 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 | | | | 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) A+ A+7)°  (r=0255)1+7)

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*(ﬂ)

UCoumry Bond

A th D d
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What about equity risk premiums for other

markets?
I 1.
0 Historical data for markets outside the United States
is available for much shorter time periods. The
problem is even greater in emerging markets.

o 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%

Aswath Damodaran
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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%

Aswath Damodaran
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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.

Aswath Damodaran
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Estimating ERP for Disney: November 2013
1

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 %

Aswath Damodaran
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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%
BesLOL LAl 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  [rp e P 10.68% | 7.27%
South America 0.00% 9.44%
Company 100.00%| 6.12%

Aswath Damodaran
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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 vear cash flow (last 12 mths Cash flow growth = Top down analyst estimate of
Divi‘(;ends (TTM): ( 57.71 ) samings growth for S&P 500 = 3.86%

+ Buybacks (TTM): 92.80
= Cash to investors (TTM): 150.50

i 4

Last 12 months | 2020 | 2021 | 2022 | 2023 | 2024 | Term Year Eamings and Gasa

- flows grow @1.92%

Expected Earnings 15352 |150.59|16590|172.47|179.29|186.38| 189.96 |« (set squalto risk free

Expected Dividends + Buybacks |  150.50  |156.46|162.65|169.08|175.77|182.73| 186.24 rate) a year forever.

S&P 500 on 1/1/20=
3230.78

4 The lasl lerm in this
156.46 16225 169.08 17577 18273  182.73(1.0192) |, SRl e ERpecis
3230.78 = + + + + + * index level &l the eng of

A+7r) A+r?* @A+r)d A+n* (1+7)° (r—.0192)(1+71)° year 5 {capluring price

appreciailon}

L Solve forr

r = Implied Expacted Return on Stocks = 7.12%

Minus

Risk free rate = T.Bond rate on 1/1/20= 1.92%

Equals
Implied Equity Risk Pramium {1/1/20) = 7.12% - 1.82% = 5.20%

Aswath Damodaran

126



Implied Premiums in the US: 1960-2019

Implied Premium for US Equity Market: 1960-2019

o
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A Composite way of estimating ERP for

countries

ERP Estimation Procedure - January 1, 2020

Step 1: Mature
Market Premium

Step 2: Assess
country risk

Step 3: Convert country risk measure into an
additional country risk premium for equity

Estimate the
implied equity
risk premium
for S&P 500

On January 1,
2020, ERP for
S&P 500 was

roughly 5.20%

if sovereign rating is AAA

Step 4: Estimate an ERP
for country

ERP for country = US

Check the sovereign

local currency rating

for the country, with
Moody's.

ERP

If sovereign rating is less than
AAA, get a default spread for
the country, using one of

1. Spread on sovereign bond

If rating not available
on Moody's, check
on S&P & convert

into Moody's
equivalent

in US$
2. CDS spread
3. Ratings table

Relative Equity
Market Volatility =
Std dev of
amerging markst
aquity index/ Std
dev of emerging
market bond index

ERP for country

=US ERP

+ Default Spread *
Relative Equity Market
Volatility

In january 2020 = 1.18

If there is no sovereign rating,
get a country risk score from
PRS.

Estirnate an ERP
based on PRS
seare

ERP for country = PRS-
based ERP

Monthly

Aswath Damodaran

Every six months (in January and July)

128



Andorra (Principality of) | 7.08%| 1.88% |Italy 737%|2.17% Country FRS Camposits Rek Soorm __ERP i
- . - Algeria 63 11.62% 6.42%
Austria 5.59% [0.39% |Jersey (States of) | 5.89%[0.69% Brunei 82.75 5.59% | 0.39%
- Belgium 5.80% | 0.60% |Liechtenstein | 5.20% | 0.00% Gambia 63.75 11.62% | 642%
C\] = pe= Albani 9.64%| 4.44% Guinea 57 15.06% | 9.86%
Cyprus 8.16% | 2.96% | Luxembourg 5.20%|0.00% ania : A2%  [Guinea-Bissau 63.25 11.62% | 6.42%
- Denmark 5.20%|0.00% |Malta 6.04% | 0.84% Armenia B15%|355%  lcuana GXD e | 6o
: - - zerbaij 8.16% | 2.96% - . -
@\ Finland 5.59%|0.39% [Netherlands | 5.20%0.00% e — ol ran 625 TL62% | 6a2%
g France 5.69%|0.49% Nor“'ay 5.20% | 0.00% Bosnia and Hemegovina 11.62%|6.42% E‘::a_‘ DiERY ig: ;I(;i: i;:i:
= - - iberia 2 . .
S Germany 5.20%)0.00% |Portugal 137%)2.17% Bulgaria 7.08%]1.88% [Libya 69.5 8.16% | 2.96%
p— Greece 9.64% | 4.44% |Spain 6.77%|157% Croatia 8.16%|2.96% |Madagascar 65.5 10.63% | 5.43%
. o |Malawi 63.5 11.62% 6.42%
. Guernsey (States of) 6.77%| 1.57% |Sweden 5.20%|0.00% Czech Republic 520%]0.60% Miyanmar " on o
a¥ Iceland 6.04%0.84% [Switzerland 5.20%|0.00% s e e 57 15.06% | 9.86%
- . eorgia . 96% |Somalia 53 17.03% | 11.83%
m Ireland 6.04% | 0.84% | Turkey 9.64%|4.44% | . Hungary 7379 2.17% | |Sudan 3975 2171% | 16.51%
Isle of Man 5.69%|0.49% [United Klngdom 5.69%|0.49% Kazakhstan 737%|2.17% Syria 53 17.03% | 11.83%
— |Yemen, Republ 54.5 17.03% | 11.83%
m - \hﬁs%iurope 6.01% O.B{’:P & Kyrgyzstan 10.63%|5.43% [Zimbabwe 50.5 17.03% | 11.83%
— Latvia 638%] 1.18% Bangladesh 8.75%[3.55%
\ : - #| Country ERP | CRP M Lithuania 6.38%| 1.18% ® Cmfbodia 10.63%| 5 .43%
North America 5.20% | 0.00% |- Botswana 6.04%[0.84% |Montenegro 9.64%|4.44% Hong Kong 5.69% | 0.49%
1 . ay (o4
\\ \) Burkina Faso 10.63% 5.43: Poland. 6.04% 0.84: India 7.08%| 1 88%
[caribbean [10.62%] 5.42% | Cameroon 10.63%|5.43% Rom@w 737% ‘:"” “ " Indonesia 7O08%|1.88%
436 %
ye—— TN Congo (Denmqauc Republic of) | 12.59%|7.39% [Sen Iﬂ. - J- V Korea 5.69%|0.49%
£ : =2~ =Congo (Republic of) 14.08%8.88% |[Slovakia 6.04%|0.84% Q\ Macao 5.80% ] 0.60%
Belize 1162%] 642% | |Cote divoire 8.75%3.55%  [Slovenia 6.77%]1.57% ‘z_( Malaysi 6.38% | L18%
Bolivia BI5%[355%  / [ 10.63%|5.43% |Tajikistan nozwloazn \ NEsidives 0.63%]543%
Srazl 8.16%] 296% | |Emiopia 9.64%] 4 445 [Ukraine 12.59% 7.39% = ' —
Clule 5.89%| 0.69% Gabon 12.59%7 30% | |Uzbekistan 7.08%)| 1.88% Mauritius OT7% 1575
Colombia 708%]| 1.88% Ghana 1162% 6429 |Eastern Europe & Russia | 7.34% | 2.14%] Mongolia 11.62%]6.42%
~ ~ 4 ALR 7 Pakistan 11.62%|6.42%
Costa Rica 9.64%| 4.44% Kenva 10.63%]5.43% ) [
- Y : / Papua New Guinea | 10.63%|5.43%
Ecuador 11.62%)| 6.42% Mali L62%|6.42% / pua
El Salvador 14.08%| 8.88% - ' \ - 10% Philippines 7.08%) 1.88%
- - Morocco 7.66%|2.46% |Abu Dhabi 5.69%|0.49% - p=
2 465 - - -~|Singapore 5.20% | 0.00%
Guatemala 7.66%| 2.46% . p- Bahr 10.63%|5.434
Mozambique 14.08% | 8.88% amn ! A% 475
4 445 Solomon Islands 11.62%|6.42%
Honduras SO 4R Namibia 8.16%|2.96% |Irag 12.59%| 7.39%
Nicaragua 10.63%| 5.43% :fger. :g:i: gj;t ;sr::n Z'zz: 3'33: S SENEO S
Panama 6.77%]| 1.57% - e : A4 Thailand 6.77%| 1.57%
P = 66% | 2.46% Rwanda 10.63%|543% |Kuwait 5.69%|0.49% Viemam 8.75%|3.55%
- araguay : s Senegal 8.75%)| 3.55% % ; ”
Peru 6.38%| 1.18% . £ : ——— Lebanon 14 08% | 8.88% Asia 6.21% | 1.01%
- — outh Africa 737%12.17% |Oman 7.66%|2.46%
Suriname 10.63%| 5.43% Swaziland 10.63%| 5.43% Australia 5 20%
- wazilan - 20% |Qatar 5.80%|0.60%
Uruguay 9.64% | 4.44% T : 9.64% |4 44% Cook Islands 9.64%
- anzania : 277 |Ras Al Khaimah 12.59%|7.39% New Zealand 520%
Venezuela 22.89%| 17.69% Tom L% 6A2%
Central and South America | 8.48% | 3.28% | £0 - —— | Saudi Arabia 5.89%)0.69% Australia & New Zealand | 5.20%
Tunisia 10.63%|5.43% Sharjah 6.38%]| 1.18% Black /
U ) 43% . — ack #: Total ERP
Aswath Damodaran ganda 1032 [United Arab Emirates | 5.69%]0.49% , ,
Zambia 1408%| 8 88 | e East 677% | 1.57% Red #: Country risk premium
Africa 9.89% | 4.69% | - : .
AVG: GDP weighted average




Application Test: Estimating a Market Risk

Premium

0 For your company, get the geographical breakdown of revenues in
the most recent year. Based upon this revenue breakdown and the
most recent country risk premiums, estimate the equity risk
premium that you would use for your company.

0 This computation was based entirely on revenues. With your
company, what concerns would you have about your estimate
being too high or too low?
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