UNDERSTANDING RISK III: THE RISK IN
STOCKS

The Risk in Equities...



THE RISK IN EQUITY

- An equity investment in a business (private or public)
entitles you to residual earnings and cash flows. In other
words, you are not promised an interest rate but earn whatever
is left over after you pay off other investors.

- Investing in equity in a business therefore exposes you to

more risk than lending money or buying bonds in that same
business.

- If you are investing in equity, you should demand a higher
expected return to compensate you for that risk. That higher
expected return can be, at its most general level, broken down
into two parts:

- An equity risk premium that you would demand for investing in
equities as an asset class, over and above something riskless.

- A relative risk measure for individual equities that will allow you
to differentiate between safer and riskier businesses to invest in.



|. THE PRICE OF EQUITY RISK

= Since equities are collectively more risky than bonds, you
should expect them to earn a premium over bonds over long
periods and you should price in that premium, when you value
stocks.

= That premium, over and above what you can earn on a risk free
investment, is called the equity risk premium.

= There are two ways in which investors measure this risk
premium:

= Historical premiums look at what stocks have earned over very
long time periods in the past, relative to risk free investments.

= Implied premiums back out the premium by looking at what people
are paying today for stocks.



THE UBIQUITGUS HISTORICAL RISK PREMIUM

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

= While the users of historical risk premiums act as if it is a fact
(rather than an estimate), it is sensitive to

= How far back you go in history...
= Whether you use T.bill rates or T.Bond rates
= Whether you use geometric or arithmetic averages.

= For instance, looking at the US:
Arithmetic Average Geometric Average

Stocks - T. Bills|Stocks - T. Bonds | Stocks - T. Bills|Stocks - T. Bonds
1928-2024 8.44% 7.00% 6.63% 5.44%

2.01% 2.72% | |

1975-2024 9.25% 7.03% 8.02% 6.22%

2.30% 267% | |l

2015-2024 12.34% 13.54% 11.22% 12.71%
Std Error 5.04% 3.84%
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AN IMPLIED EQUITY RISK PREMIUM

Implied Equity Risk Premium: Generic Version

Analyst estimates of growth in earnings for the near

ferm, scali.ng down to a growth rate = riskfree rate, Growth rate in
in perpetuity. perpetuity =
- ; _ T Riskfree Rate
Base year Cash flows as payout asa perqent of earnings, adjusted for 2
from owning Equities = changing growth over time. icr:‘F;e(:s;tL?tl;e
Dividends + Buybacks
y E(CF) E(CF), E(CF)5 E((llF)4 E(fF)s
f % ! % ' '
Stock (Index) ™
level today . _E(CF)  E(CFR) , E(CF) , E(CF) , E(CFs) E(CFe) Solve for r
Index Price = Y @+t @+ T @t @t tog)A@+ 1)

E(Return on Stocks)= Discount rate that makes the present value of the
expected cash flows equal to stock (index) price today
ERP = E(Return on Stocks) - Riskfree Rate

The implied equity risk premium is a number backed out from what investors are paying for stocks and

their expected cash flows from holding stocks. It is an internal rate of return for equity investors,
analogous to a yield to maturity for a bondholder.

Aswath Damodaran



AN UPDATED ESTIMATE: ERP IN 2023

In the trailing 12 months, across all
companies in the index.

Expected earnings/cashflow growth in next 5 years

Earnings growth rate of 9.57% based upon analyst

Base year cash flow (last 12 mths)

estimates for 2025 and 2026 and growth dropping to
4.58% over the following years.

Dividends (TTM): 73.39
+ Buybacks (TTM): 109.40
= Cash to investors (TTM): 182.79
Actual \J
numbers Forecasted numbers

Modified Payout
This computation assumes
that the payout ratio changes
over time to reflect a
sustainable payout ratio = g/
ROE, in the stable growth.
The resulting ERP is 4.00%

Lat12months| 2025 | 2026 | 2027 | 2028 | 2029 | Terminal Year

Earnings

243.32 266.62 | 292.14 | 320.12 | 350.77 | 384.35 401.95

Cash Payout (%) 80.65% 80.65% [80.65% |80.65% [80.65% |80.65% 80.65%

Cash Return

182.79 215.08 | 235.62 | 258.18 | 282.90 | 309.99 324.19

5881.63

S&P 500 on 1/1/25=

Aswath Damodaran

l I

5881.63 =

215.03 235.62 258.18 282.90 . 309.99 I+ 324.19
AQ+r) A+7r)2 A+7r) A+n* @A+7r)5 (r—.0458)(1 +r)"

l Solve forr

r = Implied Expected Return on Stocks = 8.91%

Minus

Risk free rate =10-yr T.Bond rate on 1/1/25= 4.58%

Equals

Implied Equity Risk Premium (1/1/25) = 8.91% - 4.58% = 4.33%

Earnings and Cash
flows grow @4.58%
(set equal to risk free
rate) a year forever.

The last term in this
equation is the
expected index level at
the end of year 5
(capturing price
appreciation)




THE IMPLIED ERP OVER TIME. ..

Implied Equity Risk Premium for US Equity Market: 1960-2024
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II. RELATIVE RISK

= Once you have a price for equity risk in the aggregate, you still
have to decide how risky an individual stock or group of
stocks is, to determine what return you need to make on that
stock.

- Models that try to measure equity risk vary across investors.
Broadly speaking, these risk and return models can be
categorized as:

— Theory-based models that begin with an economic (and

quantitative) definition of risk and derive risk measures based on
that definition.

— Data-based models, where you look at what investments have
earned over time, and posit that investments that have earned
higher returns should be riskier.

— Alternative models that are based upon either intuitive or
qualitative measures of risk.



I. THEORY BASED MODELS

= Most theory-based models begin by defining risk in terms of
variance in actual returns around expected returns.

= They usually measure risk through the eyes of the marginal
investor in equity (rather than the average investor).

= The marginal investor is an investor who owns a large portion of
the equity and trades frequently.



A.THE CAPITAL ASSET PRICING MODEL

Building Blocks

We live in a mean variance
world, trading expected
returns (good) for standard
deviation (bad).

There are no transactions
costs.You can trade freely,
without brokerage costs or
bid-ask spreads.

There is no private
information, i.e., we all share
the same information set.

All the non-diversifiable risk
in the market can be
captured with one market
risk factor.

Implications

- There is no reason to stop

diversifying. We all hold every
traded asset in the market (market
portfolio) and vary only in how
much we put into it.

The risk of an asset becomes the
risk it adds to the market portfolio.

That risk can be measured by how
it moves with the market (its
covariance) and can be measured
standardized by dividing by the
variance of the market:

— . 2
Beta - CovarlanceAsset,Market/ OMarket

The expected return for an asset
is a function of it’s beta:

Beta = Riskfree Rate + Beta (ERP)



THE BETA FOR A COMPANY: THE STANDARD
REGRESSION

MSFT ¢ Mark ... (417.34417.351 1x1
i _Pre 414.58 \o 137 195

; i Transformations
= MICROSOFT CORP
= S&P 500 INDEX
Range 1

0.876
: 0917
ALPHA (Intercept) 1331
R"2 (Correlation™2) 0,544
R (Correlation) ®@ 0.738
Std Dev of Error 433
Std Error of ALPHA 0.573
Std Error of BETA 0.105

8319

0.000
-1.364

0.089

o} 4393.79
2} 0.079
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MYTHS ABOUT BETA

1. Betais a measure of overall risk: It is not. It measures only
exposure to macro or market risk. Thus, volatile investments
can have low betas, if the bulk of their risk is specific to the
investment.

2. Betais a statistical measure: While betas might be estimated
from regressions, they are determined by three fundamental
decisions that a firm makes: the business it is in, its fixed cost
structure and its financial leverage.

3. Betais a fact: It is not. It is an estimate, and a single
regression beta can have a very high standard error.

4. Beta measures investment quality: It does not. It measures
investment risk. Thus, you can have a great investment with a
low beta, an average beta or a high beta.

12



B. THE ARBITRAGE PRICING MODEL

Building Blocks Implications

- We live in a mean variance - The risk of an asset comes from its
world, tradlng expected exposure to different market risk
returns (good) for standard factors.

deviation (bad). - Analyzing past stock returns

- There are no transactions (factor analysis) should tell us how

many market risk factors there are
costs.You can trade freely, in those returns and individual

without brokerage costs or stock exposures against each one..
bid-ask spreads.
- The expected return on an asset
- There is no private then can be written as a function of

information, i.e., we all share its betas against each market risk

. : factor and the risk premiums
the same information set. associated with each:

- There are multiple market - Qo -
. . A bt Expected Return = Riskfree Rate + (Risk Premium.
risk factors, with individual P jzlﬁ ) )
stock exposures varying
against each one.



C. MULTI-FACTOR MODELS

Building Blocks
- We live in a mean variance

Implications

« The risk of an asset comes from its

world, trading expected
returns (good) for standard
deviation (bad).

- There are no transactions
costs.You can trade freely,
without brokerage costs or
bid-ask spreads.

- There is no private
information, i.e., we all share
the same information set.

- There are multiple
macroeconomic risk factors
thali are the source of market
risk.

exposure to macroeconomic risk
factors.

Looking at past returns for
individual stocks against macro
economic variables should yield
estimates of betas against each
one.

The expected return on an asset
then can be written as a function of
its betas against each
macroeconomic risk factor and the
risk premiums associated with
each: =k
Expected Return = Riskfree Rate + E[)’j(Risk Premium,)
=



I1. DATR-BASED MODELS

= In data-based models, you look at historical returns on
individual investments or stocks.

= You assume that if an investment earns higher returns

historically, it must be because that investment is riskier.

(In effect, you are assuming that markets are right in the long
term).

= You look for characteristics (factors) shared by companies
that explain differences in returns.

= You use these characteristics (factors) as risk factors in
developing expected return models, again based upon
historical data.

15



FAMA-FRENCH AND THE FACTOR Z00!

= The Fama/French study of stocks in 1992 represented the
opening for factor models. It found that while betas did not
explain much of the variation in returns across stocks, two other
factors did:
= The market capitalization of the company, with small companies
earning higher returns than large companies.

= The price-to-book ratio, measured by dividing the market cap by
the book value of equity, with lower price to book stocks earning
higher returns.

= The Fama-French study yielded a regression, relating returns to
market cap and price to book.

= As data on stocks has become richer, the number of factors that
claim to explain returns has mushroomed, leading to what
some have called the factor zoo.

16



[1l. ALTERNATIVE MODELS OF EQUITY RISK

= There are many who find theory-based models of equity risk
lacking because

= They look at both upside and downside volatility (it is only the
latter that investors don'’t like)

= They are based upon market prices rather than fundamentals

= They break risk down into diversifiable and non-diversifiable

components, a break down that may have no relevance if you are
only minimally diversified.

= The alternative models for equity risk can broadly be classified
as

= Models that are based upon accounting statements

= Proxy models (where something else stands in for risk)
= Market implied measures of risk

= Risk adjusted earnings/ cash flows

17



A. ACCOUNTING BASED RISK MEASURES

= Accounting Ratio: You can use an accounting ratio as your
measure of risk. Here are some choices:
= Debt risk: If you start with the presumption that companies that are

more indebted are riskier than firms that are not, you can use the

debt ratio (debt as a percent of overall capital or as a percent of
equity) as your risk measure.

= Earnings risk: If you assume that companies with higher earnings
are safer than companies with lower earnings, you can use an
accounting measure of earnings (earnings as a percent of market

capitalization or as a percent of book value of equity) as your risk
measure.

- Compute an accounting beta: Look at changes in accounting
earnings at a firm, relative to accounting earnings for the entire
market. Firms that have more stable earnings than the rest of
the market or whose earnings movements have nothing to do
with the rest of the market will have low accounting betas.

18



B. PROXY MODELS

- Look at returns on individual stocks over long periods and

search for characteristics shared by companies that earn high
returns.

- This approach was kicked off by Fama and French, who found
that low price to book and small market cap stocks earned
higher returns than the rest of the market.

- In the years since, there have been additional three additional
variables that seem to be correlated with returns:

— Earnings momentum: Companies that have reported stronger

than expected earnings growth in the past earn higher returns than
the rest of the market.

— Price momentum: Returns are higher for stocks that have
outperformed markets in recent time periods and lower for stocks
that have lagged.

— Liquidity: Stocks that are less liquid (lower trading volume, higher
bid-ask spreads) earn higher returns than more liquid stocks.

19



C. MARKET IMPLIED RISK MEASURES

= If you can observe the price of a risky asset, and you can
estimate the expected cash flows on that asset, you can back
out the market’s implied “required return” for that asset.

= With stocks, with we can used expected dividends or cash
ﬂh?vvs to%ether with the stock price to get an expected return on
the stock.

= Here is a simple example. Assume that you have a stable
dividend paying stock that is trading at $20/share, is expected
to pay a dividend of $1/share next year and grow at 3% in
perpetuity. You can back out the cost of equity for this company:

Value per share =20=1/ (r - .03)
Implied expected return =r = .08 = 8%

= This process becomes more complicated if you use cash flow
ﬁlased models and if there is growth, but the process remains
e same.

20



D. RISK ADJUSTED CASH FLOWS

= Risk adjusting the cash flows requires more than taking
the expected cash flow across all scenarios, good and
bad.You have to convert these expected cash flows into
certainty equivalent cash flows.

= There are two practical approaches to computing
certainty equivalent cash flows. .
= In the first, you consider only those cash flows from a
business that are "'safe" and that you can count on, when

you do valuation. If you do so, and you are correct in your
assessment, you don't have to risk adjust the cash flows.

= The second variant is an interesting twist on dividends and a
throw back to Ben Graham. To the extent that companies are
reluctant to cut dividends, once they initiate them, it can
be argued that the dividends paid by a company reflects
its view of how much of its earnings are certain.

21



FINAL THOUGHTS ABOUT EQUITY RISK

= Explicit versus implicit: There are plenty of analysts who
steer away from discounted cash flow valuation and use relative
valuation (multiples and comparable firms) because they are
uncomfortable with measuring risk explicitly. The danger with
implicit assumptions is that you can be lulled into a false sense
of complacency, even as circumstances change.

= Quantitative versus qualitative: Analysts who use
conventional risk and return models are accused of being too
number oriented and not looking at qualitative factors enough.
Perhaps, but the true test of whether you can do valuation is
whether you can take stories that you hear about companies
and convert them into numbers for the future.

= Simple versus complicated: Sometimes, less is more and you
get your best assessments when you keep things simple.
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