What if there is no default-free entity?

Risk free rates in November 2013
I I - ... 17 2; B

o If the government is perceived to have default risk, the government bond
rate will have a default spread component in it and not be riskfree. There

are three choices we have, when this is the case.

o Adjust the local currency government borrowing rate for default risk to get a
riskless local currency rate.

®m 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 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.

o 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.

Aswath Damodaran
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January 2016

Risk free rates by currency

Risk free Rates- January 2016
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Il. Equity Risk Premium

o The 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

Aswath Damodaran
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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

0 How much of an expected return would you demand to shift
your money from the riskless asset to the mutual fund?

a.

b.

c
d.
e.

f.

Less than 3%
Between 3 - 5%
Between 5-7%
Between 7 -9%
Between 9%- 11%
More than 11%

Aswath Damod
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ERP: A Historical Snapshot
I

Arithmetic Average Geometric Average

Stocks - T. Bills | Stocks - T. Bonds | Stocks - T. Bills | Stocks - T. Bonds . .
1928-2015| _ 7.92% 6.18% 6.05% 4.54% Historical
Std Error 2.15% 2.29% premium for the
1966-2015 6.05% 3.89% 4.69% 2.90% US
Std Error 2.42% 2.74%
2006-2015 7.87% 3.88% 6.11% 2.53%
Std Error 6.06% 8.66%

olf 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

No matter which estimate you use, recognize that it is
backward looking, is noisy and may reflect selection bias.
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An Implied ERP
-

Payout ratio assumed to stay stable. 106.09 Expected arowth in next 5 vears
Base year cash flow (last 12 mths) | 970ing @ 5.55% a year Top c?own anglyst estimate of e\;rnings
Dividends (TTM): 42.66 growth for S&P 500: 5.55%
+ Buybacks (TTM): 63.43

= Cash to investors (TTM): 106.09

Last 12 mths| 1 2 3 4 5  |Terminal Year | Earnings and Cash
Iy flows grow @2.27%
Dividends + Buybacks| 106.09 [ $111.99 | $118.21 [ $124.77 | $131.70  $139.02 |  142.17 (set equal fo risk free

rate) a year forever.

S&P 500 on 1/1/16= I
2043.94

Y You have to solve for
111.99 118.21 124.77 131.70 139.02 142.17 the discount rate (r). |

1+7) * (1+7)? * (1+71)3 * (1+7r)* * (1+7)s * (r —.0227)(1 + )8 used the solver or Goal
seek function in Excel

A

2043.94 =

r = Implied Expected Return on Stocks = 8.39%

Minus

Risk free rate = T.Bond rate on 1/1/16=2.27%

Equals

Implied Equity Risk Premium (1/1/16) = 8.39% - 2.27% = 6.12%

Aswath Damodaran
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1960-2015

Implied Premiums in the US

Implied Premium for US Equity Market: 1960-2015
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The bottom line on Equity Risk Premiums

in November 2013
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, the historical data option is not useful, since most
of these markets have too short a history to compute a risk premium. The
implied premium can be computed, but some of the inputs (especially
growth) are tough to get.

Aswath Damod
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Country Risk: Look at a country’ s bond rating

and default spreads as a start
N S

o In this approach, the country equity risk premium is set equal to
the default spread for the country, estimated in one of three ways.
In November 2013, for Brazil, this would have yielded three
numbers:

o The default spread on a dollar denominated bond issued by the country.
(In November 2013, that spread was 5.25% for the Brazilian S bond)

O The sovereign CDS spread for the country. In November 2013, the ten year
CDS spread for Brazil was 2.59%.

o The default spread based on the local currency rating for the country.
Brazil’s sovereign local currency rating is Baa3 and the default spread for a

Baa3 rated sovereign was about 2.00% in November 2013.
o Many analysts add this default spread to the US risk premium to
come up with a risk premium for a country. This would yield a risk
premium of 7.50% for Brazil, if we use 5.50% as the US risk

premium (in November 2013) and the default spread based on the
rating.
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Beyond the default spread
-

o Country ratings measure default risk. While default risk premiums
and equity risk premiums are highly correlated, one would expect
equity spreads to be higher than debt spreads.

0 Another is to multiply the bond default spread by the relative
volatility of stock and bond prices in that market. Using this
approach for Brazil in November 2013, you would get:

o Country Equity risk premium = Default spread on country bond* Bleoyntry

Equity/Country Bond
m Standard Deviation in Bovespa (Equity) = 21%
m Standard Deviation in Brazil government bond = 14%

m Default spread on Brazilian S bond = 2.00%
o Brazil Country Risk Premium =2.00% (21%/14%) = 3.00%
o Brazil Total ERP = Mature Market Premium + CRP =5.5% + 3.00% = 8.50%
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