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The Mechanics of Computing the Cost of

Capital

What are the
weights that we

Cost of Capital

attach to debt

and equity?
Cost of Equity | X W:(Iq%fiwtty of
Risk free | 4 Risk Premium
Rate

What should we use as the risk free rate?

What equity risks are rewarded?

Weight

X

+ Cost of Debt of Debt
Risk free | + | petault Spread (1- tax rate)

Rate

[

]

Should we scale equity risk across companies?
How do we measure the risk premium per unit of risk?

How do we estimate the default spread?

What tax rate do we use?




In investment analysis: The cost of capital

as a hurdle rate & opportunity cost
-

Accounting Test Time Weighted CF Test Time Weighted % Return

Return on invested capital : :
NPV of the P IRR > Cost of Capital
(ROIC) > Cost of Capital of the Project >0 P

The cost of capital for an investment

The Hurdle Rate | Should reflect the risk of the investment, not the entity taking the investment.
Should use a debt ratio that is reflective of the investment's cash flows.

No risk subsidies No debt subsidies

If you use the cost of capital of the If you fund an investment
company as your hurdle rate for all disprportionately with debt, you
investments, risky investments (and are using the company's debt
businesses) will be subsidized by capacity to subsidize the

safe investments.(and businesses). investment.




In capital structure: The cost of capital as

“optimizing” tool
- -

Bankruptcy costs are built into both the cost of equity the pre- Tax benefit is
tax cost of debt here
: x | Weight of Pre-tax cost of debt (1- tax X Weight
Cost of Equity equity is rate) of Debt
As you borrow more, he
— . . At some level of
equity in the firm will As you borrow more, boOrrOWing. vour
become more risky as your default risk as a 9.y
: . : o tax benefits may
financial leverage firm will increase :
.. . : : be put at risk,
magnifies business risk. pushing up your cost leading to a lower
The cost of equity will of debt. 9
: tax rate.
increase.

The trade off: As you use more debt, you replace more expensive equity with cheaper debt
but you also increase the costs of equity and debt. The net effect will determine whether
the cost of capital will increase, decrease or be unchanged as debt ratio changes.

The optimal debt ratio is the one at which the cost of capital is minimized 5



In dividend policy: It is the divining rod for

returning cash
1

Return Spreads in 2020: Global Breakdown
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Sub Group # firms | ROE - Cost of Equity | ROIC - Cost of Capital | % of firms with positive excess returns |
Africa and Middle East 2,245 -3.69% -3.66% 32.74%
Australia & NZ 1,766 -12.78% -6.90% 35.82%
Canada 2,828 -15.90% -12.17% 23.06%
China 6,810 -1.59% -1.35% 44.34%
EU & Environs 5,653 -2.82% -1.57% 43.26%
Eastern Europe & Russia 544 -1.31% -2.01% 40.20%
India 3,758 -4.73% -4.53% 27.89%
Japan 3,893 -2.68% -0.95% 45.59%
Latin America & Caribbean | 1,082 -3.38% -3.35% 35.12%
Small Asia 9,185 -4.37% -3.79% 33.13%
UK 1,233 -6.58% -1.33% 45.51%
United States 7,582 -1.37% -2.63% 40.65%
Global 46,580 -3.70% -2.90% 37.90%

-5% to -2%

® ROIC minus Cost of Capital

-2% to 0%

0%to 2%

m ROE minus Cost of Equity

2%to 5%



In valuation, it is the mechanism for

adjusting for risk..
- -

Figure 5.6: Firm Valuation

Assets

Liabilities

/Cash flows considered are\
cashflows from assets,
prior to any debt payments
but after firm has
reinvested to create growth

stets /

Assets in Place

Growth Assets

Debt

Equity

Discount rate reflects the cost
of raising both debt and equity
financing, in proportion to their
use

Gresent value 1s value of the entire firm, and reflects the value of)

all claims

on the firm.

Value of asset =

E(CF) _ E(CF,)  E(CF;)

(1+7r)

(1+7r)°

E(CF, )
L 2ACE,)
(1+7)"



Though you can value with just an equity

focus..
1

Figure 5.5: Equity Valuation

Assets Liabilities

/ _ \ Assets in Place Debt
Cash flows considered are

cashflows from assets,
after debt payments and

after making reinvestments ,
needed for future growth Discount rate reflects only the
Equit

\_ ) Growth Assets cost of raising equity financing

Gresent value is value of just the equity claims on the firm >




Both costs are sometimes disguised under

a different names..

0 In real estate, the cost of equity or capital is often called a
“capitalization” or “cap” rate. It is used to capitalize the
income on a real estate property to get to its value:

Value of property (or business) = Income/ Cap Rate

0 Since the cap rate is just a euphemism for discount rate, to
understand what cap rate to use, you have to look at the
numerator:

o If the numerator is net income (after interest expenses and taxes), it is
the cost of equity.

o If the numerator is pre-tax net income (after interest expenses but
before taxes), is a pre-tax cost of equity.

o If the numerator is operating income after taxes (before interest
expenses), it is the cost of capital.

o If the numerator is operating income before taxes, it is the pre-tax cost
of capital.



A Template for Risk Adjusting Value
-

For a public company

Discrete risks (distress, nationalization,
regulatory approval etc.) are brought in
through probabilities and value

Discount rate is adjusted for only the
risk that cannot be diversified away
(macro economic risk) by marginal

Company Specific Risks
get reflected in the
expected cash flows

investor consequences.
Can be
— : Business Macro Country Macro ili i
o Explicit (Senario ) = Probability of Value if event
Ir:?ﬁn“ggrlg analysis or Risk EIX posure Risk Exlposure discrete event . occurs
Simulation) | Beta Country Risk Premium
isk-adi And probability
Expected Cash Flows ' Risk-adjusted to get : '
p get discounted at Discount Rate 0 ge Value adjusted to Adjusted Value

Company Specific Risks
get reflected in the
expected cash flows

Beta adjusted for
total risk

Risk premium adjusted for
company-specific risk

Discount rate is adjusted (upwards)
to reflect all risk that the investor in
the private business is exposed to.

For a private business

arrive at

Discrete risks (distress, nationalization,
regulatory approval etc.) are brought in
through probabilities and value
consequences.

10



What the cost of capital is not..

1.

It is not the cost of equity: There is a time and a place to use the cost of
equity and a time a place for the cost of capital. You cannot use them
interchangeably.

It is not a return that you would like to make: Both companies and
investors mistake their “hopes” fore expectations. The fact that you
would like to make 15% is nice but it is not your cost of capital.

It is not a receptacle for all your hopes and fears: Some analysts take the
“risk adjusting” in the discount rate too far, adjusting it for any and all

risks in the company and their “perception” of those risks.

It is not a mechanism for reverse engineering a desired value: A cost of
capital is not that discount rate that yields a value you would like to see.

It is not the most important input in your valuation: The discount rate is
an input into a discounted cash flow valuation but it is definitely not the
most critical.

It is not a constant across time, companies or even in your company’s
valuation.

11
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IJ. '{HE RISK FREE RATE

- Feel the urge to normalize?




What is the risk free rate?

0 On a riskfree asset, the actual return is equal to the expected

return. Therefore, there is no variance around the expected
return.

0 For an investment to be riskfree, then, it has to have
o No default risk
o No reinvestment risk

o Following up, here are three broad implications:

1. Time horizon matters: Thus, the riskfree rates in valuation will depend
upon when the cash flow is expected to occur and will vary across time.

>. Currency matters: The risk free rate will vary across currencies.

3. Not all government securities are riskfree: Some governments face
default risk and the rates on bonds issued by them will not be riskfree.

13



Why do risk free rates vary across currencies?

January 2022 Risk free rates

A
~

Riskfree Rates in January 2022 : Government Bond Rate
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Why is the risk free rate so low?
T

T.Bond Rate - Actual versus Intrinsic: 1954- 2020

20.00%

15.00%

10.00%

5.00% »
0.00% I I ‘ | | v
-5.00%

£ 44822828 3NYaa8R8e8888LeE8ESSE8R8BREH B S

mmm |nflation rate mmmm Real GDP growth  essseTen-year T.Bond rate
Ten-year T.Bond rate |Inflation rate |Real GDP growth |Intrinsic riskfree rate

1954-2021 5.59% 3.55% 2.94% 6.50%
1954-1980 5.83% 4.49% 3.50% 7.98%
1981-2008 6.88% 3.26% 3.04% 6.30%
2011-2021 2.25% 1.76% 1.70% 3.46%
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When the risk free rate changes, the rest

of your inputs will as well!
-

Precipitating Effect of precipitating factor on
factor Interest rates Equity Risk Expected Value
Premium growth
A crisis Decrease Increase (Fear | Decrease Decrease
(Flight to Factor) (Feedback to
quality) real economy)

Bad Decrease Increase Decrease Depends on

economic whether rates

news drop more or
less than
expected growth.

Lower Decrease Unclear Decrease (in Depends on

inflation or nominal terms) | which effect

deflation (interest rate or
growth)
dominates.

Central Decrease Unclear Decrease (since | Increase, if the

Bank action the central economy

(Lower Fed bank is responds quickly

rate or QE) signaling that and positively to

growth is low interest rate
now. drop.

16



-

1“'JHE EQUITY RISK PREMIUM

- Using history as a crutch?




What is the Equity Risk Premium?
-

[l

Intuitively, the equity risk premium measures what
investors demand over and above the riskfree rate for
investing in equities as a class. Think of it as the market
price for taking on average equity risk.

It should depend upon
O The risk aversion of investors

O The perceived risk of equity as an investment class

Unless you believe that investor risk aversion and/or that
the perceived risk of equity as a class does not change
over time, the equity risk premium is a dynamic number
(not a static one).

18



The Historical Risk Premium
I

0 The historical premium is the premium that stocks have historically
earned over riskless securities.

o While the users of historical risk premiums act as if it is a fact (rather than

an estimate), it is sensitive to

o How far back you go in history...

o Whether you use T.bill rates or T.Bond rates

o Whether you use geometric or arithmetic averages.

o Forinstance, looking at the US:

Arithmetic Average Geometric Average
Stocks - T. Bills Stocks - T. Bonds Stocks - T. Bills Stocks - T. Bonds
1928-2021 8.49% 6.71% 6.69% 5.13%
Std Error 2.05% 2.17%
1972-2021 8.04% 5.47% 6.70% 4.47%
Std Error 2.44% 2.76%
2012-2021 16.47% 14.39% 15.89% 14.00%
Std Error 3.88% 4.59%

19



A forward-looking ERP?
-

Modified Payout
This computation assumes that
Expected earnings/cashflow growth in next 5 years the payout ratio stays constant
Analysts were on target in 2021, with estimated earnings
of 206.38 for the year. They were projecting compunded

In 2021, earnings recovered almost entirely
from the 2020 collapse and dividends &
buybacks surged as well.

over time. If you assume that it
changes to a sustainable level

Base year cash flow (last 12 mths) annual growth rate of 6.47% a year for next five years. .
Dividends (TTM): 59.20 (given stable growth & ROE),
+ Buybacks (TTM): 88.05 the implied ERP = 4.90%
= Cash to investors (TTM): 147.24
Actual numbers v Forecasted numbers
Earnings and Cash
2019 | 2020 | LTM | 2021E 1 2 3 4 5 flows grow
Expected Earnings 157.18 | 139.76 | 190.34 | 20638 | 219.74 | 23396 | 249.11 | 26523 | 28240 |4 | @1.51% (set equal
Cash payout as % of earnings | 146.31 | 118.66 |77.36% |77.36% | 77.36% | 77.36% | 77.36% | 77.36% | 77.36% to risk free rate) a
Dividends + Buybacks = 93.08% |84.90% | 147.24 | 159.65 | $169.99 | $180.99 | $192.71 | $205.18 | $218.46 year forever.
S&P 500 on 1/1/22=
4766.18
y The last term in this
equation is the
4766182 19090 ¢ 10099 | 19271 | 20510 | 21040 | MBAGUOIS) | = oypoctod index ovel a
r B it B N e : the end of year 5
Solve for r (capturlr_\g p rice
appreciation)

You can solve for this r
either iteratively or

using the solver Minus

function in Excel

Y

r = Implied Expected Return on Stocks = 5.75%

Risk free rate = T.Bond rate on 1/1/22= 1.51%

Equals
Implied Equity Risk Premium (1/1/22) = 5.75% - 1.51% = 4.24%

20



The Implied ERP over time.. Relative to a
historical premium

Historical versus Implied Premium - 1961- 2021
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IJII\IVI EASURING RELATIVE RISK

It should not be Greek to you!




Unreliable, when it looks bad..
S |

GPRO US $ 110.83 -.23 Mg P10.83 /10.840 6x5
. AL 10:07 d Vol 721,804 010.890 H10.9526D L 10.770 Val 7.842M
GPROMWUSIEqU( gt 9 Actions- 97 Edit -

Py m B e i Bl near MEeta -/-  HENon-Param

0610 6 : ) ! OO (ag 0] mWinsorize

» W Statistics &% Transformations
'Y = GOPRO INC-CLASS A
X = S&P 500 INDEX
Linear Beta Range 1
Raw BETA 1.604
Adjusted BETA 1.403
ALPHA (Intercept) -0.835
R*2 (Correlation*2) 0.095
R (Correlation) =] 0.30%
Std Dev of Error 9.397
Std Error of ALPHA 0.936
Std Error of BETA 0.497
t-Test 3.230
Significance 0.002

Max Weekly Vv

Last T-Value 0.628
Last P-value 0.734
Number of Points 101
Last Spread a 2088.41
Last Ratio o] 0.005
- -hp;ﬁ\ "l:‘_,_,«\/-
e N M s ss——
Rustrallo 61 2 9777 8600 Broxil S511 2395 9000 Europe 44 20 7330 7500 Gernany 49 69 9204 1210 Mong Kong 852 2377 6000
Japan 81 3 3201 €500 Singapere 65 6212 1000 U.S. 1 212 3168 2000 Copyright 2016 Bloomberg Flnance L.P.

SN 2680865 EDT GHMT=4:00 G564-1375-0 09-Jun-2016 10:22: 41
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Or when it looks good..
12

CHELP> for explanation, <MENU> for similar functions, P255 Equity BETA
Screen Printed
HISTORICAL BETA

NOKIV __FH Equity NOKIA 0V

Relative Index HEX GENERAL INDEX
*Indentifies latest observation

Period [ Ueekly : : 140.00
UM 5/14/930ER 5/ 4/00 [ fd enr o |

Market [] Trade

20.00

ADJ BETA 1.18
RAW BETA badd
Alpha(Intercept) 0.42
R2 (Correlation) 0.94
Std Dev of Error 1.87

C=XROZXT N <

.00

Cod B it e 003 | e e ..................... ..................... SRR
Number of Paoints 103 E 5 : :

: i i ~40.00
ADJ BETA = (0.6 wpiET PF @ Hw  w e

+ (0.33) % 1.0

Copgrl?ht 2000 BLOOMBERG L .P. Frankfurt:69-920410 Hong Kong=2-977-6000 London:207-330-7500 New York:212-318-2000
Princeton:609-279-3000 Singapore: 226-3000 Sydneyi 2-8777-8686 Tokyo ' 3-3201-8900 Scto Paulo:11-3048-4500

1653-197~0 11-Aug-00 14:56:13
mfﬁgi‘i'!ul Hs’?j.ﬁ.ig
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And subject to game playing

BDRBF US $11.569 +.009 Ny K1.56 /1.58K 35x1171
e At 9:47 d Vol 7,183 01.56V H1.569V L 1.56V Val 11,215.3
Inde a 96) Actlons - 97) Edit Historical Beta

ALPHA (Intercept)
R"2 (Correlation”2) 0.093
R (Correlation) a 0.305
W Std Dev of Error 10.032
Std Error of ALPHA 0.990
Std Error of BETA 0.529
t-Test 3.223
Significance 0.002

Last T-Value -0.014
Last P-Value 0.495
Number of Points 103
Last Spread =] 2097.60
Last Ratio 2] 0.001

Australia 61 2 9777 8600 Brazil 5511 2395 9000 Europe 44 20 7330 7500 Germany 49 63 9204 1210 Hong Kong 852 2977 6000
Japan 81 3 3201 8900 Singapore 65 6212 1000 U.S. 1 212 318 2000 Copyright 2016 Bloomberg Finance L.P.
SN 268865 EDT GMT-4:00 G564-1375-0 09-Jun-2016 10:18:39
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SPTSX Index IEDNY e 97) Edit Historical Beta
v r / WNon-Param Reg On

Y = BOMBARDIER INC-B
X = S&P/TSX COMPOSITE INDEX
Linear Beta

MR i ] 0.244

Significance 0.013
Last T-Value -0.088
Last P-Value 0.465
Number of Points 103
Last Spread a 14224.78
Last Ratio a 0.000

Rustralia 61 2 9777 8600 Brazil 5511 2395 9000 Europe 44 20 7330 7500 Germany 49 69 9204 1210 Hong Kong 852 29?7 6000
Jopan 81 3 3201 8900 Singapore 65 6212 1000 .1 212 318 2000 Copyright 2016 Bloomberg Finance L.P.
SN 268865 EDT GMT-4:00 G564-1375-0 09-Jun-2016 10:18:50



Measuring Relative Risk: You don’t like betas or
modern portfolio theory? No problem.
- | —

Do you believe that the marginal investors
who price risk are diversified?

I N~ |

Yes L No |
Do you believe in price- Do you believe in price-
based risk measures? based risk measures?
Yes — No }— r_Yes H— No —
Relative Price
Accounting Volatility Relative Earnings
The CAPM Betas volatility
Proxy Models
Cost of Debt |
APM  — bzze?s Accounting Ratio |
mode
The CAPM Plus bt Nedn
Multi-factor
Models Implied Cost of

Capital

Aswath Damodara
w. modaran 26



Bottom-up Betas

( Step 1: Find the business or businesses that your firm operates in. >

Possible Refinements

4 Step 2: Find publicly traded firms in each of these businesses and
obtain their regression betas. Compute the simple average across
these regression betas to arrive at an average beta for these publicly
traded firms. Unlever this average beta using the average debt to
equity ratio across the publicly traded firms in the sample.

Unlevered beta for business = Average beta across publicly traded
firms/ (1 + (1- t) (Average D/E ratio across firms))

v

tep 3: Estimate how much value your firm derives from each of
e different businesses it is in.

Step 4: Compute a weighted average of the unlevered betas of the
different businesses (from step 2) using the weights from step 3.
Bottom-up Unlevered beta for your firm = Weighted average of the
unlevered betas of the individual business

you expect your debt to equity ratio to)

If you can, adjust this beta for differences
between your firm and the comparable
firms on operating leverage and product
characteristics.

-

are often used as weights, it is better
to try to estimate the value of each
business.

t

(50)

While revenues or operating income j

firm to change over time, you can
change the weights on a year-to-year
basis.

2

If you expect the business mix of your j

Step 5: Compute a levered beta (equity beta) for your firm, using change over time, the levered beta will
the market debt to equity ratio for your firm.

. change over time.
Levered bottom-up beta = Unlevered beta (1+ (1-t) (Debt/Equity))

A

Aswath Damodaran
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Estimating Bottom Up Betas & Costs of
Equity: Disney

Value of |Proportion of| Unlevered
Business Revenues EV/Sales Business Disney beta Value Proportion

Media Networks $20,356 3.27 $66,580 49.27% 1.03 $66,579.81 49.27%
Parks & Resorts $14,087 3.24 $45,683 33.81% 0.70 $45,682.80 33.81%
Studio Entertainment $5,979 3.05 $18,234 13.49% 1.10 $18,234.27 13.49%
Consumer Products $3,555 0.83 $2,952 2.18% 0.68 $2,951.50 2.18%
Interactive $1,064 1.58 $1,684 1.25% 1.22 $1,683.72 1.25%
Disney Operations $45,041 $135,132 100.00% 0.9239 $135,132.11

Business Unlevered beta | Value of business | D/E ratio | Levered beta Cost of Equity

Media Networks 1.0313 $66,580 10.03% 1.0975 9.07%

Parks & Resorts 0.7024 $45,683 11.41% 0.7537 7.09%

Studio Entertainment 1.0993 $18,234 20.71% 1.2448 9.92%

Consumer Products 0.6752 $2,952 117.11% 1.1805 9.55%

Interactive 1.2187 51,684 41.07% 1.5385 11.61%

Disney Operations 0.9239 $135,132 13.10% 1.0012 8.52%

Aswath Damodaran

28




Bottom up Betas: Sampling Issues

0 What are comparable firms, if you just want to extract betas?

O A comparable firm, at least for measuring betas (exposure to macro risk), is one
that does well when your company does well and badly when it does badly.

o It follows then that a comparable firm does not have to be in the same sector as
you do.

o If you decide to add other criteria to get to comparable firms, you must have an a
priori reason that you are willing to state (and defend) that those criteria are
related to what you are trying to measure (exposure to macro risk)

0 How big a sample?

O The big advantage of “bottom up” betas is that you are averaging across many
betas. It is thus the law of large numbers that you are benefiting from, not theory.

O Aslong as your betas are not systematically biased up or down, the standard error

of the average beta across a sample can be written as follows:
Average Standard Error of Beta
Standard Error of Beta =

\/ Number of firms in sample

o With 100 firms in your sample, your beta will ten times more precise than a single
regression beta. Even with 10 firms, it will be about three times more precise.

29
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IJII\THE GARNISHING

Here a premium, there a premium..




The Build up Approach

0 For many analysts, the risk free rate and equity risk
premium are just the starting points to get to a cost of
equity. The required return that you obtain is then
augmented with premiums for “other” risks to arrive at a
built up cost of equity.

o The justifications offered for these premiums are varied
but can be broadly classified into:

O Historical premium: The historical data justifies adding a
premium (for small capitalization, illiquidity)

O Intuition: There are risks that are being missed that have to be
built in

O Reasonableness: The discount rate that | am getting looks too
low.

31



The Most Added Premium: The Small Cap

Premium

Average Annual Return

Smallest 2

mallest companies carn highest annual returns e T

The small cap effect is higher with equally weighted portfolios
than with value weighted ones, suggesting that it is stronger
in the smallest companies.

Market Value Class
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Historical data can hide trends..

Small Firm Premium over time- 1927 -2021

100.00%
Byline: Small cap stocks did 6.56% better than
80 00% thz Tagléet, after adjusting for risk between 1927
an .
Headline: Small cap stocks did 3.4% better than the market,
after adjusting for risk between 1927 and 2021.
60 .00%

The catch: Small cap stocks did 0.45%
worse than the market, after adjusting

40 00% |

20.00% /\ H
' \
r— A A \

Small Firm Return - Average for market, adjusted for risk
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But, but.. My company is risky..
-

o Estimation versus Economic uncertainty

O Estimation uncertainty reflects the possibility that you could have the “wrong
model” or estimated inputs incorrectly within this model.

O Economic uncertainty comes the fact that markets and economies can change over
time and that even the best models will fail to capture these unexpected changes.
0 Micro uncertainty versus Macro uncertainty

O Micro uncertainty refers to uncertainty about the potential market for a firm’s
products, the competition it will face and the quality of its management team.

O Macro uncertainty reflects the reality that your firm’s fortunes can be affected by
changes in the macro economic environment.
o Discrete versus continuous uncertainty

O Discrete risk: Risks that lie dormant for periods but show up at points in time.
(Examples: A drug working its way through the FDA pipeline may fail at some stage

of the approval process or a company in Venezuela may be nationalized)

o Continuous risk: Risks changes in interest rates or economic growth occur
continuously and affect value as they happen.
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Risk and Cost of Equity: The role of the marginal

investor
s
o Not all risk counts: While the notion that the cost of equity should
be higher for riskier investments and lower for safer investments is

intuitive, what risk should be built into the cost of equity is the
guestion.

o Risk through whose eyes? While risk is usually defined in terms of
the variance of actual returns around an expected return, risk and
return models in finance assume that the risk that should be
rewarded (and thus built into the discount rate) in valuation should
be the risk perceived by the marginal investor in the investment

o The diversification effect: Most risk and return models in finance
also assume that the marginal investor is well diversified, and that
the only risk that he or she perceives in an investment is risk that
cannot be diversified away (i.e, market or non-diversifiable risk). In
effect, it is primarily economic, macro, continuous risk that should
be incorporated into the cost of equity.

Aswath Damodaran
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If the “buyer” is not diversified..
I

Private Owner versus Publicly Traded Company Perceptions of Risk in an Investment

Total Beta measures all risk
= Market Beta/ (Portion of the
total risk that is market risk)
80 units
Is exposed of firm
to all the risk Specific
in the firm risk
Private owner of business
with 100% of your weatlth <>
invested in the business
Market Beta measures just
Demands a market risk
cost of equity
that reflects this
risk
Eliminates firm-
specific risk in
portfolio
20 units \ Publicly traded company
of market with investors who are diversified
risk
Demands a
cost of equity

that reflects only
market risk
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;RléK ADJUSTED CASH FLOW




The two faces of discounted cash flow valuation

-]
o The value of a risky asset can be estimated by discounting the
expected cash flows on the asset over its life at a risk-adjusted
discount rate:
E(CF,) E(CF,) E(CF;)  E(CF,)
+ +—F..... +—-
1+r)  (1+r)? (1+r)° (1+7r)"

Value of asset =

where the asset has an n-year life, E(CF,) is the expected cash flow in period t
and r is a discount rate that reflects the risk of the cash flows.

o Alternatively, we can replace the expected cash flows with the
guaranteed cash flows we would have accepted as an alternative
(certainty equivalents) and discount these at the riskfree rate:

CE(CEF,) . CE(CFE,) . CE(CEF) . CE(CEF,)
(1+rp)  A+rp)? Q41 (1+7p)"
where CE(CFt) is the certainty equivalent of E(CF,) and r¢ is the riskfree rate.

Value of asset =

Aswath Damodaran
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What is a risk adjusted cash flow?

o Taking an expected value of cash flows across all
scenarios is not a risk adjusted cash flow.

o As an illustration, think of being offered two choices:

o An investment that will make $S100 million, with 90%
probability, and $10 million with 10% probability

O A guaranteed cash flow of $90 million
o Which one would you take?

0 What guaranteed cashflow would you be willing to
accept as an alternative to the risky investment?
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Why risk adjusting cash flows in business

valuation is so difficult
I

o For a finite life investment with a short life, you may
be able to estimate certainty equivalents for the two
or three years that you have cash flows for.

0 With publicly traded companies, where the cash
flows can last forever, you have to estimate certainly
equivalent cashflows forever.

7 Not only is that tedious, but to the extent that each
yvear’s expected cash flow is not independent of the
prior one, you could very quickly be drawn into a hall
of mirrors.
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Two short cuts
I

1. Use intuitive short cuts: Warren Buffett has famously been
quoted as saying that he uses the riskfree rate as the discount
rate, but he did say that he discounts only the portion of earnings
that he feels that he can count on.

>. Model certainty equivalents: If you want to create a model to
estimate certainty equivalents over time, you have collect much
of the same information and deal with the same questions you
deal with in traditional risk and return models. In fact, with the
same assumptions as the CAPM, you certainty equivalent
adjustments will yield the following:

(I+E(R)),,

(1+Rf) )

m Thus, if you have an expected cash flow of $100 million in year 2, your
cost of equity is 9% and the riskfree rate of 3%, the certainty equivalent

2
would be = 1/ [8% - 0.8929.

m CE Factor foryearn=1/(
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IN CONCLUSION
fF A

Less rules, more first principles




Proposition 1: A hurdle rate is an

opportunity cost, not a funding cost
I

0 Most people, when asked what a cost of capital is,
will respond with the answer that it is the cost of
raising capital. In the context of its usage as a hurdle
rate, that is not true.

0 It is an opportunity cost, a rate of return that you (as
a company or investor) can earn on other
investments in the market of equivalent risk.
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Application 1: The Beta for a Target Firm!
1225

0 When valuing a target firm in an acquisition, which
of the following unlevered betas should you use to
come up with your cost of equity?

1. Beta of the acquiring firm
2. Beta of the target firm

3. Weighted average (by market value) of the betas of the
two firms

4. Simple average of the betas of the two firms

A th D d
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Application 2: The Debt Ratio to use

- |
0 In computing the cost of capital to use in valuing the
target firm, which of the following debt choices
should you make in your computation:
1. The debt ratio and the cost of debt of acquiring firm
2. The debt ratio and the cost of debt of the target firm

3. The debt ratio used in the acquisition, with the cost of
debt used for the acquisition

4. The optimal debt ratio and cost of debt of the target firm

5.  The debt ratio for the combined firm after the
acquisition, and the cost of debt after

Aswath Damodaran
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Proposition 2: A company-wide hurdle rate

can be misleading and dangerous
- -~

o In corporate finance, the hurdle rate becomes the number to beat,
when you do investment analysis. Most companies claim to have a
corporate hurdle rate, a number that all projects that are assessed
within the company get measured against.

o If your company operates in only one business and one country,
this may work, but to the extent that companies operate in many
businesses across multiple countries, there can be no one hurdle
rate. Even if you use only one currency in analysis, your cost of
capital will be a function of which business a project is in, and what
country it is aimed at.

0 The consequences of not making these differential adjustments will
be that your safe businesses will end up subsidizing your risky
businesses, and over time, both will be hurt, in what | term the
"curse of the lazy conglomerate".
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Test: A Multi Business Company!
-

Cost of Cost of Marginal tax After-tax cost of Debt Cost of

equity debt rate debt ratio capital
Media Networks 9.07% 3.75% 36.10% 2.40% 9.12% 8.46%
Parks & Resorts 7.09% 3.75% 36.10% 2.40% 10.24% 6.61%
Studio
Entertainment 9.92% 3.75% 36.10% 2.40% 17.16% 8.63%
Consumer Products 9.55% 3.75% 36.10% 2.40% 53.94% 5.69%
Interactive 11.65% 3.75% 36.10% 2.40% | 29.11% 8.96%
Disney Operations 8.52% 3.75% 36.10% 2.40% 11.58% 7.81%

Disney has some major investments coming up in setting
up a streaming competitor to Netflix. What cost of capital
would you use in your assessment?

a. Disney’s cost of capital as a company

b. Disney’s media networks cost of capital

c. Other
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Proposition 3: Currency is a choice, but

one that should not change outcomes
-~

0 If you follow the consistency rule on currency,
incorporating inflation into both cash flows and discount
rates, your analyses should be currency neutral.

0 In other words, a project that looks like it is a bad
project, when the analysis is done in US dollar terms,
cannot become a good project, just because you decide
to do the analysis in Indian rupees.

0 If you do get divergent answers with different currencies,
it is because there are inflation inconsistencies in your
assessments of discount rates and cash flows.
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Proposition 4: Your cost of capital cannot

be insulated from the market
-1
o There are many who remain wary of financial
markets and their capacity to be irrational and
volatile.

0 Consequently, they try to generate hurdle rates that
are unaffected by market movements, a futile and
dangerous exercise, because we have to be price
takers on at least some of the inputs into hurdle
rates.

o Your cost of capital will change, and should change,
as risk free rates and the prices of risk (equity risk
premiums and default spreads) change.
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Proposition 5: Gain perspective on cost of

capital
-

Cost of Capital in US $: January 1, 2022

2000%

Cost of Equity (USS) Cost of Capital (US S)

Sub Group #firms| Q1 |Median| Q3 Q1 [Median| Q3

Africa and Middle East 2,356|6.49%| 7.96%|11.10%|5.53%| 6.94%|8.74%
Australia & NZ 1,878|5.75%| 5.88%| 6.62%|5.37%| 5.80%|6.00%
Canada 2,937|5.73%| 5.88%| 6.65%|5.69%| 5.80%|5.99%
China 7,043|6.56%| 7.19%| 8.39%|5.72%| 6.54%|6.99%
EU & Environs 6,000(6.10%| 7.08%| 9.13%|5.37%| 6.20%|7.14%

i Eastern Europe & Russia 528(6.23%| 8.09%| 10.44%|5.70%| 6.86%| 8.20%
14 India 3,982|6.93%| 8.50%| 10.27%|6.14%| 7.37%|8.25%
Japan 3,947|6.73%| 7.57%| 9.43%|5.50%| 6.43%)6.91%
- Latin America & Caribbean | 1,043| 7.22%| 9.49%|13.25%|5.98%| 7.28%|9.27%
Small Asia 9,408 6.76%| 8.09%| 10.09%|5.99%| 6.75%)7.93%
UK 1,255]6.29%| 7.00%| 7.99%)|5.29%| 6.47%|6.96%
P United States 7,2295.18%| 6.19%| 6.95%|4.56%| 5.77%|6.18%
| Global 47,606|6.04%| 7.12%| 8.96%)|5.56%| 6.33%|7.23%
8.00
6.00
4.00
) || | | I

<4% 445% 455% 555% 556% 665% 657% 7-75% 7.58% 885% 859% 995% 9.510% 10-10.5%105-11%11-11.5%115-12% >12%

18.00%

16.00%

ES

£

ES

ES

mGlobal mUnited States
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