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IE%'IIVIATING THE RISK FREE RATE

- Aswath Damodaran



Ingredients for a risk free investment

2]
o For an investment to be risk free, you have to know your
expected return with certainty.
o Thus, an investment can be risk free only if
O The entity making the cash flow has no default risk
O There is not reinvestment risk

o Consequently, even if you have a default free entity, the
risk free rate will vary, depending on the time period of
your cash flow.

O In valuation & corporate finance, we assume that since the
cash flows extend over long periods, it is a better
approximation to use a long term (ten-year), default free
rate as the risk free rate.
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The risk free rate when there is a default

free entity (perhaps)
s

Risk free rates on 2/20/13
Australian $: 3.55%
Canadian $: 2.02%
Danish Krona: 1.81%
Euro: 1.65%

Yen: 0.75%

NZ $: 3.92%

Swedish Krone: 2.02%
Swiss Franc: 0.77%
British £: 2.18%

US $: 2.01%
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BONDS - BFE{CHMARK GOVERNMENT

Bid Bid Daychg Wkchg Month  Year

Fab15 Dte Coupen  Price Yield  yied yild chgyld chgyid
Rustraiis 10714 4% 10275 280 002 005 0@ 9071
0423 55 11654 355 003 008 010 053
Rastris 10714 348 10526 023 -004 -002 0@ 080
1v22 340 11210 202 001 005 012 -081
Belgum 0315 3% 10638 044 005 002 012 105
08723 225 9778 250 002 00 029 114
Cansda 0215 100 9975 113 001 -002 -006 007
0822 275 10617 202 001 003 007 000
Denmark 116 250 10743 049 -005 002 018 02 . . .
123 150 %98 181 002 006 019 007 FlnanCIal Tlmes
Fintand 09/14 313 10465 015 -003 001 001  -0.34
0922 163 %06 185 002 004 010 0%
France 0415 350 10679 036 -004 000 016 -0.& B h k G t B d
0518 100 9904 119 -001 006 02 07 encnmar overnmen onds
w2 225 9965 229 001 003 014 .
owal 4% 12297 324 001 002 006
Germany 0315 025 10013 019 001 001 005 PubllShed every day
0218 050 9921 066 -004 003 004
023 1% %60 165 -003 004 009
0744 25 10134 244 -0 005 0@
Greece 0223 200 5283 1089 007 -002 083
0233 200 4183 1026 005 005 -049
Ireland 10/17 5%  11L70 278 011 -005 -0.32
120 500 10895 364 -006 041  -085
sty 0315 2% 10126 187 -0.03 013 043

/17 350 10153 317 -001 012 031
122 550 109.17 438 -002 -021 017
09/40 5.00 10060 502 -006 -014 0.07
Jspan 02as 010 10011 004 00O 001 -004
12/17 020 10027 014 000 000 -003
12722 080 10046 075 001 -002 -0.07
12/32 1.0 9932 175 -002 -005 -005
Netheriands 011s 275 10472 026 -001 0.00 0.14
023 375 11616 194 -003 005 020
New Zestand 0415 6.00 106.57 233 008 014 030
023 5% 11315 392 0.07 016 0.3
Nor wary 05/17 425 10969 1385 -011 -0.06 025

0523 200 9490 257 -008 -003 025
Portugal 10/14 360 10030 340 -003 010 -0.12
10/23 495 9007 625 -007 -039 -0.07
Spain 0315 275 10049 251 -003 -032 -0.02
023 54 10150 520 -002 -022 0.16
Sweden 0815 430 10828 109 -005 008 017

06722 350 11245 202 -0.11 005 0.24
Switzertand 0615 375 10855 004 -001 001 0.12
0223 4 13090 077 -004 000 011

[L$ 03714 225 10205 029 -0 o001 -0N o1
09/17 100 10016 097 -005 001 -0.02 000
022 175 9%.35 218 -006 005 013 008
12/42 450 11986 343 -003 008 018 0.18
us 0115 025 99.97 027 -001 0@ 0.02 -0.02
0vis 088 10004 087 -004 004 0.10 006
0223 200 9992 201 -001 0.06 0.15 0.08
02/43 3.13 9891 318 -004 002 0.14 0.11
Londonciese. Source: ThomsonReuters
Yiedds: L sndsrd Basis. Yields shown for Msly exclude withalding

taxat 12 5 per cent paysbie by nonresidents.



If there is no default free entity, you have

to estimate a “risk free” rate
CO

Government Bond Rates & Risk Free Rates
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B Default Spread 3% 0%
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The starting point: The Government Bond
Rate in the local currenc

Website: http://www.tradingeconomics.com/country-li - -

Weekly Last Monthly

Country Current Last Week | Chg Month Chg Last Year
Kenya 13.5 135 0 135 0 17.1 3.6
Pakistan 11.67 11.67 0 11.65 0.02 12.61 0.94
Nigeria 10.94 11.13 0.19 11.33 0.39 16.28 5.34
Greece 10.81 10.63 0.17 11.47 -0.66 37.71 -26.9
\ I 10.05 10.05 0 10.05 0 12.24 218
Vietnam 9.73 9.73 0 9.84 -0.11 11.89 -2.16
Brazil 9.71 9.55 0.16 9.18 0.53 11.03 -1.32
India 7.84 7.91 -0.07 8.05 021 8.2 -0.36
Turkey 6.77 6.7 0.07 6.55 0.22 9.7 293
On 2 / 20 / 1 3 the ten Peru 6.76 6.76 0 6.76 0 6.76 0
o Russia 6.59 6.6 0,01 6.85 20.26 7.98 1.39
ergwe Portugal 6.56 6.17 0.39 7 0.44 12.24 -5.68
ye ar BraZIII an $R Hungary 6.55 6.46 0.09 6.23 0.32 8.8 -2.25
Iceland 6.5 6.48 0.03 6.8 -0.29 6.75 0.24
. . South Africa 6.42 6.53 -0.11 6.39 0.03 7.89 147
bond Was yleldln g Romania 5.86 5.8 0.06 6.9 -1.04 7.38 -1.52
Chile 5.69 5.63 0.06 5.51 0.18 5.21 0.48
Spain 536 5.02 0.34 5.26 0.1 5.28 0.08
9 .7 1 % Indonesi 5.23 5.34 -0.11 517 0.06 5.1 0.13
Colombia 5.02 5.08 -0.06 5.55 -0.53 7.33 2.31
Mexico 5.01 5.03 -0.02 5.29 0.28 6.32 -131
Slovenia 4.87 4.87 0 5.03 0.16 0
Croatia 4.57 43 0.27 4.95 0.38 7.25 -2.68
Italy 4.56 4.31 0.24 45 0.06 5.62 -1.06
Slovakia 4.31 431 0 431 0 431 0
Lithuania 4.2 4.05 0.15 4,05 0.15 5.7 15
Philippines 417 4.17 0 4.47 0.3 0
Israel 4.07 4.09 -0.02 3.62 0.45 4.52 0.45
Poland 3.96 3.85 0.11 3.62 0.34 5.58 -1.63
Ireland 3.85 4.11 -0.26 4.53 -0.68 6.85 3
New Zealand 3.76 371 0.05 3.54 0.22 4 -0.24
China 3.61 36 0.01 36 0.01 3.43 0.18
Thailand 3.59 3.69 0.1 3.54 0.05 3.28 0.31
Malaysia 3.47 3.52 0.06 35 0.03 3.46 0.01
Australia 3.46 3.49 -0.03 3.28 0.18 a1 -0.65
Latvia 3.35 3.34 0 3.34 0 6.25 -2.91
South Korea 3.06 3.1 -0.04 3.15 -0.09 3.82 -0.76
Bulgaria 3 2.97 0.03 3.43 -0.43 5.36 -2.36
Qatar 2.8 2.8 0 2.62 0.18 0




Approach 1: Estimating Default Spreads from S

or Euro denominated bonds

- Jq
BONDS - HIGH YIELD & EMERGING MARKET

Day's Mth's Spread

Red Ratings Bid Bid chge chge Vs
Feb15 date Coupon S* M* F* price  yield yield yield UsS
High Yield US$
. HSBK Europe 05/13 775 BB Ba3 BB- 101.00 3.31 -0.03 0.22 3.2
Comparmg the Kazkommertsint 04/14 788 B+ Caal B 99.95 791 -0.10 0.36 7.65
T $ Bertin 10716 10.25 BB Bl - 11290 6.22 -0.33 -0.86 5.63
High Yield Euro

denominated bond rate  RoyalCaribCrs  01/14 563 BB Bal - 103.00 234 -0.02 068 2.26
Kazkommertsint 02/17 6.88 B+ Caal B 9434 861 0.00 053 8.21
to the US treasury bond g croing uss

: Bulgaria 01/15 8.25 BBBBaa2 BBB- 113.00 130 008 -0.29  1.03
rate gives you a Peru 02/15 9.88 BBB Baa2 BBB 11711 103 -0.12-0.09 076
Brazil 03/15 7.88 BBB Baa2 BBB 113.82 103 -0.06 -0.14 076
measure of the fi?falﬂt Mexico 09/16 1138 BBB Baal BBB 136.76 0.88 -0.02 -0.17 047
spread for Brazil’s Philippines 01/19 9.88 BB+ Bal BB+ 141.00 238 003 017 152
) ) Brazil 01/20 12.75 BBB Baa2 BBB 16777 2.14 0.02 0.08 0.7
sovereign $ debt. Since  colombia 02/20 1175 BBB-Baa3 BBB- 15670 279 0.03 0.36 140
-1 Russia 03/30 7.50 BBB Baal BBB 124.35 306 0.3 027 219
Brazil’s local currency 00 08/31 830 BBB Baal BBB 154.22 409 004 023 2.06
rating = foreign Indonesia 02/37 6.63 BB+ Baa3 BBB- 126.50 476 -0.03 0.24 159
. Emerging Euro
currency rating, you Brazil 02/15 733 BBBBaa2 BBB 1213 107 -005 055 089  RT screwed up on
be able t ¢ Poland 02/16 363 A- A2 A 10709 117 -0.05 019 0.9l
may b€ able 1o ge Turkey 03/16 500 NR Bal BBB- 108.31 213 -0.05-002 187  these. Should have
: : Mexico 02/20 550 BBB Baal BBB 119.09 249 0.01 0.09 150
away with this spread. compared to
US $ denominated bonds NY close; all other London close. *S - Standard & Poor's, M - Moody's, German Euro bond
F - Fitch. Source: ThomsonReuters

rate, not US.



Approach 2: Using a CDS spread
1

5
93<Go> to save current screen as default
i Export | 98 Settings [ 99 Feedback | Sovereign CDS Monitor |
S Historical Ran
[_ame (10Y CDS) | [opd (Ask)]  Changel #SD|  Low g High]  Ava] +/-] 3M Chg
W)  Americas
162) [ United States 65.58 -4.02 -4.02 -0.9| 57.3 - 74.1 64.5 +11  +29
163) [ Brazil a| 15871 -0.50 -0.50 -0.1 1416 — . 161.1 1495 492 4147
14) 28 Colombia 139.22 -1.75 =175 -0.4| 1308 ——e—— 148.4 1384 +0.8  -17}
1t5) [l Mexico B| 13993 -140 -140 -0.3 132.7 » 1497 140.1 -0.2  -2.9
105) |88 Argentina 2002.16 -15.9 -15.91 --| 12686 —eo———  3542.9 1794.74207.5 +353.5
107) 2 Venezuela 624.23 -15.5 -15.58 -0.3; 614.8 ot 708.9 690,1 -65.8 -157.4
1) (& Chile B| 983 -0.04 -0.04 | 904 —++—— 108.9 99,2 -2.4 -5.5
10) | Peru B| 137.49 -1.49 -149 -0.4 1290 ~——oe—— 147.5 1389 -1.4 -4.7
CD_S Spre.ads 119) & Panama 134.63 -0.83 -0.83 -o.zi 1302 — = 145.9 1371 -2.5 =29
are in basis 111) (g Costa Rica 317.88 -4.67 -4.67 -0.2| 3138 e ——s 4049 382,1 -64.2 -70.2
. 1)  EMEA
points. On 153) B United Kingdom B| 86.01 -0.75 -0.75 -0.1  63.6 voo—w 87.6  75.5 +10.5 +23.5
2/20/13 114) France 141,99 144 -144 -0.4 133.8 — - — 148.7 141.2 +0.8 +8.2
115) B4 Germany 86.18 +0.71 +0.71 +0.1] 707 — —+—o- 89.3 78,9 +7.3 +12.3
Brazil’s CDS ) & realy B| 306.81 -2.5¢ -2.590 -0.1] 2642 ——e— 353.3  207.8 +9.0 -26.9
117) @& spain B| 325.89 +1L22 +1.22 --| 2824 ——e— 388.6 323.6 +2.2 -37.9
Spread was 115) B8 Portugal 454.30 -1.49 -1.490 -/ 4465 e+ 660.7 5125 -58.3 -140.3
115) [ Sweden 44.66 +0.45 +0.45 +0.3| 385 — oo 459 423 24  -l4
1.59%. 1) 8 Netherlands Bl 9535 -155 -155 -03] 753 ——o- 97.7  83.4 +12.0 +18.5
121) (8 switzerland 7140 +0.19 +0.19  -- 58.0 = 79.9 682 +3.2 +110
12) [ Greece B| 80.14+-0.10 -0,10 -- 80.1 e—+—— 85.7 8.9 -1.8 -4.9
1) [ Russia 8| 202,05 -0.53 -0.53 | 1757 ——+e—— 2188 1953 +6.8 -11.9
Rustrelle 61 2 9777 B600 Brozil SSI1 3048 4500 Europe 449 20 7330 7500 Gernany 499 69 9204 1210 Hong Kong 852 2977 6000
Jopaon 81 3 3201 6900 Singapore 65 6212 1000 U.§. 1 212 318 2000 Copuright 2013 Bloomderg Finonce L.P.

SN 636136 EST GAHT-5:00 G556-352-0 11-Feb-2013 10/13:49
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Approach 3: Estimate a spread based upon

a sovereign rating
sl

Mooby’s

Find ratings, research, analysts and more GO

Research & Ratings ~ Products & Solutions ~ News & Events ~

Sovereign Rating Lists

Eonmmcm Bond Ruina Eountry m Epranalbns Ralhga elated Ratings Lists|
GOVERNMENT BOND RATINGS
Hide Rating Definitions
Local-Currency Government Bond Ratings reflect the government's capacity and wilingness to ge local v to repay s locak y bonds on a timely basis.

reflect the government's capacity and willingness to mobilize foreign exchange to repay its foreign-currency denominated bonds on a

ALL| A| B| C| D| E| F| G| H| 1| J| K| L] M| NJ O] Pl Q] R| S| T| U| VIW|X|Y]| Z
Ratings dispiayed are as of Fetruary 12, 2013. Please check the entity's page on Moodys.com for the most current rating information. t’] Export
FOREIGN CURRENCY LOCAL CURRENCY
a2 2 RATING OUTLOOK RATING OUTLOOK

Albania 81 STA B1 STA
| Angola Ba3 POS Ba3 POS
Argentina 83 NEG B3 NEG
Armenia Ba2 NEG Ba2 NEG
Australia Aaa STA Aaa STA
Austria Aaa NEG Aaa NEG
Azerbajan Baa3 STA Baa3 STA
Bahamas Baal NEG Baa1l NEG
Bahrain Baal NEG Baal NEG
| Bangladesh Ba3 STA Ba3 STA
Barbados Ba1l NEG Bat NEG
Belarus 83 NEG B3 NEG
| Belgium Aa3 NEG Aa3 NEG
Belze Ca NEG Caa3 NEG
Bermuda Aa2 STA Aa2 STA
Belivia Ba3 STA Ba3 STA
Bosnia and Herzegovina 83 STA B3 STA
Botswana A2 STA A2 STA
Brazil Baa2 POS Baa2 POS
Bulgaria Baa2 STA Baa2 STA




Convert rating to default spread...
1

Rating Typical Default Spread
Aaa/AAA 0.00%
Aal/AA+ 0.25%
Aa2/AA 0.50%
Aa3/AA- 0.70%
Al/A+ 0.85%
Brazil’s Baa2 A2/A 1.00%
rating -> 1.75% ASA- 1.15%
Baal/BBB+ 1.50%
default spread Baa2/BBB 1.75%
Baa3/BBB- 2.00%
Bal/BB+ 2.40%
Ba2/BB 2.75%
Ba3/BB- 3.25%
B1/B+ 4.00%
B2/B 5.00%
B3/B- 6.00%
Caal/CCC+ 7.00%
Caa2/CcCC 8.50%
Caa3/CCC- 10.00%
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Estimating a risk free rate in SR on
2/20/13
o
0 Approach 1: Government Bond spread

0O The 2020 Brazil bond, denominated in US dollars, has a
spread of 0.74% over the US treasury bond rate.

O Riskfree rate in SR =9.71% - 0.74% = 8.97%

0 Approach 2: The CDS Spread
o The CDS spread for Brazil on 2/20/13 was 1.59%.
O Riskfree rate in SR=9.71% - 1.59% = 8.12%

00 Approach 3: The Rating based spread

O Brazil has a Baa local currency rating from Moody’s. The
default spread for that rating is 1.75%

O Riskfree rate in SR=9.71% - 1.75% = 7.96%
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Desperation time?
1

o If your “government” has no dollar denominated
bonds, no CDS spread but has a sovereign rating
(Example: India): Use approach 3

o If your government has no sovereign rating, no CDS
spread and no dollar denominated bonds, you can
try to get a country risk score from a service like PRS
and find a rated country with a similar score. Odds
are, though, you will be better off doing your
analysis in a different currency.
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