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Make decision on
whether to make
investment
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Past projects

Use earnings history
from similar
investments in past.

Industry norms
Look at profitability
and returns of other
firms in business

Market information
Use information on
consumer behavior
and market size.

Forecast expected earnings and cash flows from the investment
that the business is planning to make.

Discount back or compare to the hurdle rate, i.e, the rate of return
that the investment needs to make to break even

Earnings variability
Use variability in
operating metrics to
measure risk.

Debt history
Estimate the cost of
borrowing money,
with terms.

Price data

Use data from stock
prices to gauge risk
to investors

THE INVESTMENT
PROCESS



Assets Liabilities

[

Expected Value of Assets in Place
investments already made

Debt( Borrowed money )

Expected Value Added (or
Destroyed) by future

Growth Assets

: Owner's funds
investments

Equity <

D

The cost of capital is the overall cost of funding the firm's business,
reflecting the costs of equity and debt, and how much of each is used
in financing the firm/project (debt and equity weights).
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The cost of debt is the interest rate that
those lending long term to the firm will
demand today, given their perception of
the default risk in the debt, adjusted for
any tax benefits from interest expenses.

The cost of equity is the rate of return
that equity investors demand on their
investments, given their perception of

the risk in the equity.

THE HURDLE
RATE: COST OF
CAPITAL



The Cost of Borrowing (Debt): Pre and Post Tax

After-tax Cost of Debt

Current cost of borrowing
long-term, adjusted for
the tax savings on debt.

Risk free Rate

+

Default Spread

Return that can be earned
on an investment with
guaranteed return, in
currency of choice.

Default spread charged
by long-term lenders to
reflect credit risk in the
entity.
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(1- tax rate)

Interest expenses are tax
deductible, at the
marginal tax rate of the
entity.

THE COST OF
DEBT



The Cost of Equity

Cost of Equity

Cost of equity to the
entity, reflecting the
perceived risk in the firm
to marginal equity
investors, and the market
price for equity risk.

Risk free Rate —+ || Relative Risk Measure Equity Risk Premium
Return that can be earned Relative risk in equity, Price of risk for investing

on an investment with
guaranteed return, in
currency of choice.
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relative to the average
risk equity investment, as
perceived by the
marginal investor.

in average risk
investment in equity
market, given the
geographies (countries)
of the project's
operations.

THE COST OF
EQUITY



INPUTS TO COST
0F CAPITAL

Riskfree Rates, by Currency, in July 2022

Figure 6.4
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Figure 6.5: Corporate Bond Default Spreads from 2015- 2022

Baa2/BBB Bal/BB+

T L TR

Aaa/AAA  Aa2/AA  Al/A+ A2/A A3/A-
0.67% 0.82% 1.03% 1.14% 1.2%
0.69% 0.85% 1.07% 1.18% 1.33%
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0.40% 0.70% 0.90% 1.00% 1.20%
mSpread2022 mSpread2021 mSpread2020

Aswath Damodaran

1.59% 1.93%
1.71% 2.31%
1.56% 2.00%
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2. DEFAULT
SPREADS



7.00%

Puwesull
o2
s
—
P —
ey
o Ay
’!
L
e
"~
)
&
S
)
~
[ <y
el
_— @ ©
=%
_/o e
~ .mw
U- 23
tﬁ/o/ c g
()]
iy DWm
P 4 5 3
o =
o
< 2
P T o
« o
P go
«<_ © 3
\V 2 3
< sk
» S
\I* c
o= 2 a
> =
T e <
o< S
e [N
g oN
D.Zm
— *lm
.nlyv
— >3
2k
f— o U5
0 Y0 o
)y d O © [©
\ .\l'“ll\—r—-
cf E QWD
" E2E
9
Z
—
¥ ® ¥ N N ¥ N
8 8 g 8 g g 8
Nl ) < o N — o

wnrualg pardury

Aswath Damodaran



AND BY COUNTRY, IN 2022
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Red: Added Country Risk
Green #: Total ERP




Relative Risk (Beta) of Equity

Business Risk

[
Nature of product or
service offered by
company:
Other things remaining
equal, the more discretionary
the product or service, the

Operating Leverage (Fixed
Costs as percent of total costs):
Other things remaining equal the
greater the proportion of the costs
that are fixed, the higher the beta
of the company.

higher the beta.
/Life Cycle Implications \ Life Cycle Implications

Young businesses often have no
choice but to focus on niche
products and markets, and being
dependent on growth, are often
more exposed to
macroeconomic ups and downs.
That will push up their relative

Young firms often have higher fixed
costs, pushing up relative risk. As

I

Financial Leverage:

Other things remaining equal, the
greater the proportion of capital
that a firm raises from debt,the
higher its equity beta will be

v
ﬁmplciations
If young, growth firms act their age, they will
not borrow money, whereas older firms will.
If young firms do decide to go against the
script and borrow money, it will have a

\Kmultiplier effect on relative risk.

\risk exposure.

P
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companies scale up, these fixed costs
should decrease, as a percent of total
costs, and that should contribute to lower

relative risk.

7

4. RELATIVE RISK
(BETA)
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<5%
1.57%
3.02%

5-6% 6-7% 7-8% 8-9% 9-10% 10-11% 11-12% 12-13%
1.09% 5.62% 10.71% 13.98% 22.85% 19.53% 8.71% 6.80%
1.22% 10.87% 20.64% 15.2% 33.16% 12.67% 1.70% 1.02%

Cost of capital (in US $)

m Global mUS
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13-14%
3.16%
0.01%

14-15%
1.55%
0.47%

>15%
4.40%
0.00%

COST OF CAPITAL
— DISTRIBUTION
(ALL FIRMS)



Cost of Capital in US S

Age Decile | Average Age |Lowest Quartile | Median |Highest Quartile
Y oungest 5.04 8.73% 9.27% 9.64%
2nd decile 943 8.58% 9.20% 9.64%
3rd decile 13.58 8.19% 9.19% 9.77%
4th decile 18.12 8.13% 9.15% 9.78%
5th decile 23.49 7.64% 9.12% 9.81%
6th decile 2949 8.10% 9.15% 9.70%
7th decile 38.19 7.81% 9.05% 9.68%
8th decile 5248 7.53% 8.94% 9.67%
Oth decile 86.88 6.91% 8.59% 9.24%
Top decile 140.22 6.66% 7.03% 8.88%
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AND BY AGE
DECILE. ..



Total Cost of Capital
Age Decile Number of firms |Correlation with market|  First Quartile Median Third Quartile
Youngest 483 28.31% 20.86% 25.31% 28.73%
2nd decile 674 28.61% 20.64% 25.25% 27.96%
3rd decile 442 29.11% 19.52% 24.15% 27.75%
4th decile 731 29.11% 19.39% 24.01% 27.59%
Sth decile 611 29.11% 17.85% 23.92% 27.45%
6th decile 560 29.28% 18.02% 23.33% 26.93%
7th decile 592 29.60% 17.84% 22.25% 26.36%
8th decile 621 30.97% 16.89% 20.63% 24.43%
9th decile 584 31.77% 12.70% 20.08% 23.01%
Oldest 595 33.52% 12.02% 12.70% 21.10%
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EXTENDING TO
PRIVATE
BUSINESSES
(TOTAL RISK)



Assets Liabilities

hort term interest bearin

Operating Assets Capital Invested
debt,

Includes long term and
Debt | g
in operations

)

Includes cumulated
Capital held as : retained earnings in the
cash Equity company.

Cash & Marketable
Securities

The firm, composed of both equity investors and lenders, gets the
eranings generated prior to debt payments (interest expenses), i.e.,
operating income on invested capital (debt + equity - cash)

Equity investors get whatever income is left over,
after lenders have been paid interest and taxes
have been paid, i.e., net income, on book
equity.

[ Net Income ]

Return on Equity =

I Book Value of Equity

| Operating Income ] X | (1- tax rate)

Return on Invested Capital =

| Book Value of Equity + Book Value of Debt - Cash & Marketable Securities

Aswath Damodaran

INVESTMENT
DECISION RULES:
l. ACCOUNTING
RETURNS



Return on Capital

Return on Equity

Age Decile |Average Age| Median Aggregate | % Negative | Median Aggregate | % Negative
Youngest 5.04 -74.99% 7.28% 47 41% -15.50% 0.43% 73.91%
2nd decile 943 -57.06% 4.14% 43.92% -15.96% -421% 67.66%
3rd decile 13.58 -27.77% -5.18% 42.08% -9.40% -8.74% 57.01%
4th decile 18.12 -7.40% 11.84% 36.94% -4.84% 12.42% 51.03%
5th decile 23.49 0.10% 13.64% 28.81% 5.79% 18.23% 37.48%
6th decile 29.49 4.65% 11.38% 27.14% 6.83% 22.74% 34.11%
7th decile 38.19 6.26% 17.81% 24.32% 9.90% 18.64% 28.72%
8th decile 52.48 9.30% 10.24% 19.32% 12.65% 31.45% 19.16%
9th decile 86.88 10.22% 4.72% 18.15% 12.66% 22.04% 16.95%
Top decile 140.22 5.18% 7.83% 22.69% 11.84% 15.10% 8.57%
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RCCOUNTING
RETURNS — BY
RGE DECILE



= The net present value of a project is INVESTMENT

the sum gf theh ]g;]resent vaﬁues of the DECISION RULES:
expected cash tlows on the project,

over its lifetime, discounted back at the %hgﬁg&%iﬂm
hurdle rate, i..e, the cost of equity or ks
capital. If the NPV is greater (less) than RPPROACHES

zero, the project is generating a return
that exceeds (trails) its hurdle rate and
is a good (bad) project.

= The internal rate of return is the
discount rate that makes the
aggregated present value of all cash
flows on the project equal to zero. That
internal rate of return can be compared
to the hurdle rate for the project, and if
it exceeds (falls below) the hurdle rate,
the project is a good project

Aswath Damodaran



= Percent versus Absolute Value: The first difference
is that the NPV for a project is an absolute value, i.e.,
with expected dollar cash flows, the NPV will be a
dollar value, biasing it towards investments that
require more capital. The internal rate of return, as a
percentage value, is likely to skew towards projects
that require less capital, yielding rankings that

diverge from the NPV rule. NPV VS IRR

= Unique versus Multiple Values: There can be only
one net present value for a project, but if a project
has cash flows that change sign more than once,
going from negative to positive and then back to
negative, over time, there can be more than one
internal rate of return for the project.

= Reinvestment of intermediate cash flows: The NPV
rule assumes that these intermediate cash flows are
reinvested at the hurdle rate, a safe assumption if
these hurdle rates represent what investors can earn
in the market right now on investments of equivalent
risk. The IRR rule assumes that intermediate cash
flows get reinvested at the computed IRR for the
project, an implicit assumption that the business will
continue to have new projects very similar in quality
zfand returns to the one that is being assessed, in the
uture.
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INVESTMENT
DECISION RULES:
J. REAL OPTIONS

If PV of expected cash flows
never exceeds investment needed,
you do not expand, and the value
you lost on the initial investment
(with a negative net present
value) stays lost.

If PV of expected cash flows
exceeds investment needed, you
expand into the new market, and
generate added value
Investment needed for
expansion project

T >
\ PV of expected cash flows from
future expansion

Aswath Damodaran



= Real options are notoriously difficult to value,
since the oci)uon pricing models that we use to
value listed options do not adapt well to
valuing project options, where the underlying
asset is not traded, the options are long term

and early exercise is more the rule than the REAL OPTIONS IN

exception.

= However, recognizing that there is a real option PRBCTICE
embedded in a project can yield valuable
insights and alter decision making. Thus, even
without attaching a value to the option, we
know that option to expand have the most
value, when the market you plan to expand into
is a big one and when %lou are most uncertain
about its size, and whether you will be able to
enter it.

= While businesses across the life cycle can and
often do make real options arguments for
investing in projects that don’t pass financial
muster (NPV is less than zero or return on
capital is less than the cost of capital), you can
see the appeal to young firms, especially those
entering large markets, since they often face
the most uncertainty about the future.
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INVESTMENT DECISION RULES ACROSS THE

LIFE CYCLE!

The [Eng Game
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\_’// Time
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| -
Biggest Challenge(s) | No history, Uncertainty in More projects to [ New projects | Too much Existing
untested forecasts, analyze, and on may be in new | capital investments
product/ evolving business | a larger scale markets/ chasing too start turning
market & lack | model and limited | than in past. businesses. few "bad".
of capital capital. investments
Biggest Mistake(s) Project choice | Resist formal Reject 'good" Rigidity in Using one Refusal to view
driven by investment projects as percent | investment hurdle rate for | divestitures as
intuition & analysis, using returns fall below | analysis all projects investment
gut feeling uncertainty as a returns earned on | impedes new | creates risk analysis.
shield. past projects. market entry. | subsidization.
Investment Option Maximize IRR Profitability Net Present ROIC and Divesiture &
Technique Models. All | (maximize bang Index (NPV as Value, as Excess Return | Liquidation
about upside | for buck) % of capital Models Analysis
investment) constraints
ease
Investment Organic Investments & Acquisitions for Acquisitions to maintain | Divestitures
Type Focused Acquisitions potential growth current growth
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