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Some Initial Thoughts
-

" One hundred thousand lemmings cannot be wrong"

Graffiti
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The Themes
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Theme 1: Characterizing Valuation as a
discipline

1
0 In a science, if you get the inputs right, you should

get the output right. The laws of physics and
mathematics are universal and there are no

exceptions. Valuation is not a science.

0 In an art, there are elements that can be taught but
there is also a magic that you either have or you do
not. The essence of an art is that you are either a
great artist or you are not. Valuation is not an art.

0 A craft is a skill that you learn by doing. The more
you do it, the better you get at it. Valuation is a
craft.




Theme 2: Valuing an asset is not the same as

pricing that asset
N S

Drivers of intrinsic value

- Cashflows from existing assets
- Growth in cash flows

- Quality of Growth

Drivers of price
- Market moods & momentum
- Surface stories about fundamentals

Accounting
Estimates THE GAP
INTRINSIC :: > s there one? S| PRICE
VALUE | Value If so, will it close? \li
, If it will close, what will
Valuation cause it to close?
Estimates




Theme 3: Good valuation = Story + Numbers

Favored Tools
- Accounting statements
- Excel spreadsheets
- Statistical Measures
- Pricing Data

The Numbers People

A Good Valuation

Favored Tools
- Anecdotes
- Experience (own or others)
- Behavioral evidence

lllusions/Delusions
1. Precision: Data is precise
2. Objectivity: Data has no bias
3. Control: Data can control reality

The Narrative People

lllusions/Delusions
1. Creativity cannot be quantified
2. If the story is good, the
investment will be.
3. Experience is the best teacher




Theme 4: If you value something, you should be

willing to act on it..
N S
1 There is very little theory in valuation and | am not sure

what an academic valuation would like like and am not
sure that | want to find out.

0 Pragmatism, not purity: The end game is to estimate a
value for an asset. | plan to get there, even if it means
taking short cuts and making assumptions that would

make purists blanch.
0 To act on your valuations, you have to have faith in
O In your own valuation judgments.

o In markets: that prices will move towards your value estimates.
That faith will have to be earned.



Misconceptions about Valuation
N

o Myth 1: A valuation is an objective search for “true” value

o Truth 1.1: All valuations are biased. The only questions are how much and
in which direction.

o Truth 1.2: The direction and magnitude of the bias in your valuation is
directly proportional to who pays you and how much you are paid.

0 Myth 2.: A good valuation provides a precise estimate of value
o Truth 2.1: There are no precise valuations

O Truth 2.2: The payoff to valuation is greatest when valuation is least
precise.

0 Myth 3:. The more quantitative a model, the better the valuation

o Truth 3.1: One’ s understanding of a valuation model is inversely
proportional to the number of inputs required for the model.

o Truth 3.2: Simpler valuation models do much better than complex ones.
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Approaches to Valuation

0 Intrinsic valuation, relates the value of an asset to
the present value of expected future cashflows on
that asset. In its most common form, this takes the
form of a discounted cash flow valuation.

0 Relative valuation, estimates the value of an asset
by looking at the pricing of '‘comparable' assets
relative to a common variable like earnings, cash
flows, book value or sales.

0 Contingent claim valuation, uses option pricing
models to measure the value of assets that share
option characteristics.
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l. Accounting is not finance
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An Accounting Balance Sheet

Valued based upon motive for Assets are recorded at original cost,
investment — some marked to adjusted for depreciation.
market, some recorded at cost

and some at quasi-cost

Equity reflects
True intangible assets like brand name, patents and customer did original capital
not show up. The only intangible asset of any magnitude invested and
(goodwill) is a plug variable that is of consequence only if you do historical retained
an acquisition. earnings.

11



The financial balance sheet

Recorded at intrinsic
value (based upon cash
flows and risk), not at

origina/\ist‘

Value will depend upon magnitude of growth Intrinsic value of equity,

investments and excess returns on these reflecting intrinsic value

investments of assets, net of true
value of debt
outstanding.

12



The COVID effect

sy
1 The COVID crisis will wreak havoc on financial

statements, as losses and write offs work their way
through company financials.

0 On income statements, expect to see the following:

O An attempt to move losses/bad decisions into the virus column,
even if it representing pre-existing problems.

O The treatment of crisis-related expenses as non-operating and
reporting of earnings before COVID and after.

0 On balance sheets, big write offs will make the book
value of equity, already a questionable number, even
more questionable.

1 The gap between accounting and financial balance
sheets will get wider.

Aswath Damodaran
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II.D+CF¢DCF

Just because you have cash flows and discount
rates does not mean that you have a DCF
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The Essence of DCF
Cus |

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:

Value of asset = ——1)  BCF) ECE) - ECE)
(1+r)  (1+r)? (1+r)° (1+r)"

1. The IT Proposition: If “it” does not affect the cash flows or alter risk
(thus changing discount rates), “it” cannot affect value.

2. The DUH Proposition: For an asset to have value, the expected cash
flows have to be positive some time over the life of the asset.

3. The DON’T FREAK OUT Proposition: Assets that generate cash flows
early in their life will be worth more than assets that generate cash
flows later; the latter may however have greater growth and higher
cash flows to compensate.

Aswath Damodaran
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Discounted Cash Flow Valuation
I

0 What is it: In discounted cash flow valuation, the value of an asset
is the present value of the expected cash flows on the asset.

o Philosophical Basis: Every asset has an intrinsic value that can be
estimated, based upon its characteristics in terms of cash flows,

growth and risk.

o Information Needed: To use discounted cash flow valuation, you
need

o to estimate the life of the asset
o to estimate the cash flows during the life of the asset

O to estimate the discount rate to apply to these cash flows to get present
value

0 Market Inefficiency: Markets are assumed to make mistakes in
pricing assets across time, and are assumed to correct themselves

over time, as new information comes out about assets.
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DCF Choices: Equity Valuation versus Firm

Valuation
]

Firm Valuation: Value the entire business

Assets

Liabilities

Existing Investments

Generate cashflows today

Includes long lived (fixed) and
short-lived(working
capital) assets

Expected Value that will be
created by future investments

Aswath Damodaran

Assets in Place

Growth Assets

Fixed Claim on cash flows
Deb Little or No role in management

Fixed Maturity

Tax Deductible

Residual Claim on cash flows
Significant Role in management
Perpetual Lives

e

Equity valuation: Value just the
equity claim in the business

Equity

17



The big value questions...
s

What is the value added by growth assets?
Equity: Growth in equity earnings/ cashflows
\ Firm: Growth in operating earnings/

What are the cashflows / _ _ \
cashflows from When will the firm
existing assets? b_ecome a mature

- Equity: Cashflows firm, and what are
after debt payments How risky are the cash flows from both the potentlef?l

- Firm: Cashflows existing assets and growth assets? \roadblocks. )
before debt payments Equity: Risk in equity in the company

Firm: Risk in the firm’s operations

Aswath Damodaran
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DCF as a tool for intrinsic valuation
T |

Value of growth
The future cash flows will reflect expectations of how quickly earnings will grow in the future (as a positive) and how much
the company will have to reinvest to generate that growth (as a negative). The net effect will determine the value of growth.
Expected Cash Flow in year t = E(CF) = Expected Earnings in year t - Reinvestment needed for growth

Cash flows from existing assets
The base earnings will reflect the
earnin?shpofwer o th?c existing d ! The valuesct)?g?oyw?;a:gmes from
assets of the firm, net of taxes an E(CE E(CF E(CF E(CF _
any reinvestment needed to sustain Value of asset = () + ( 22) + ( 33) ..... + ( “n) the capacity to generate excess
the base earnings. 1+r)  ({A+r)° (1+7r) (1+7r) returns. The length of your growth

period comes from the strength &
T_ sustainability of your competitive

advantages.

Risk in the Cash flows
The risk in the investment is captured in the discount rate as a beta in the cost of equity and the default spread in the cost
of debt.

Aswath Damodaran
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The Drivers of Value
T [

Aswath Damodaran

20



A. Cash Flows

—

Operating Earnings This is the earnings before interest & taxes you
generate from your existing assets.
Operating Earnings = Revenues * Operating Margin
Measures the operating efficiency of your assets & can
be grown either by growing revenues and/or
improving margins.

(minus) Taxes These are the taxes you would pay on your operating
income and are a function of the tax code under which
you operate & your fidelity to that code.

(minus) Reinvestment  Reinvestment is designed to generate future growth
and can be in long term and short term assets. Higher
growth usually requires more reinvestment, and the
efficiency of growth is a function of how much growth
you can get for your reinvestment.

Free Cash Flow to the  This is a pre-debt cash flow that will be shared by
. Firm lenders (as interest & principal payments) and by

A
equity investors (as dividends & buybacks). 21



Shell: From Revenues to Cash flows

I —

2011 2012 2013 2014 2015
Revenues $470,171 | $467,153 | $451,235 | $421,105 | $264,960
Operating Margin 9.31% 8.11% 6.15% 5.47% -0.88%
Operating Income $43,764 $37,879 $27,769 $23,026 $(2,322)
Effective tax rate 42.07% 44.02% 46.63% 50.80% 47.98%
Operating Income after taxes $25,352 $21,205 $14,821 $11,328 $(1,208)
Depreciation 511,713 $13,518 516,099 $17,196 516,779
Cap Ex 526,301 532,576 $39,975 531,676 526,131
Change in WC $6,471 $(3,391) $(2,988) 5(6,405) $(5,521)
FCFF $4,293 $5,538 | $(6,067) | $3,253 | $(5,039)
Reinvestment $21,059 $15,667 $20,888 $8,075 S3,831

Aswath Damodaran
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Infosys: From Revenues to Cash flows
I

Year 2013 2014 2015 2016 2017 LTM
Revenues X 401,674 |X 494,280( X 544,568| X 629,679| X 661,427\ X 683,119
Operating Income X 104,301 |X 120,439|X 143,972|X 159,193|X 163,283|X 165,945
Effective Tax Rate 26.3% 27.6% 28.6% 28.0% 28.0% 21.0%
After-tax Operating
Income X 76,823 |X 87,180| X 102,845|X 114,579|X 117,494|X 131,155
- (Cap E,Z(' Depreciation) | X 21,229 X 13,542(X 25,006( X 20,810(X 11,080| X 2,936
- Changge in non-cash W(C| X 10,859 | X 1,498| X 11,503( X 22,799| X 18,791 X 766
FCFF X 44,734 | X 72,140|X 66,336| X 70,970| X 87,623|X 127,453
Reinvestment Rate 41.77% 17.25% 35.50% 38.06% 25.42% 2.82%

Includes
acquisitions

Aswath Damodaran
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B. Discount rates
EN

Expected Return on a Risky Investment = Cost of Equity

Risk free Rate Beta Equity Risk Premium
Rate of return on a + Relative measure of X Premium investors demand over
long term, default risk added to a and above the risk free rate for
free bond. diversified portfolio. investing in equities as a class.
Will vary acr OZS Determined by the Function of the countries that you do
currencies an business or businesses business in and how much value you
across time. that you operate in, with derive from each country.

more exposure to macro
economic risk translating
into a higher beta.

Aswath Damod
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Shell’s Cost of Capital in USS in 2016
I

% of |Unlevered Cost of Equity (in
Business Company | Beta D/E Ratio Beta UsS)
Upstream 56.56% 1.13 30.63% 1.39 13.47%
Downstream 43.44% 0.85 30.63% 1.05 10.63%
Shell 100.00% 1.01 30.63% 1.24 12.24%
After-tax
Cost of Pre-tax Cost | Cost of Cost of
Business Equity | E/(D+E) of Debt debt D/(D+E) Capital
Upstream 13.47% | 76.55% 3.10% 2.33% 23.45% 10.86%
Downstream 10.63% | 76.55% 3.10% 2.33% 23.45% 8.68%
Shell 12.24% | 76.55% 3.10% 2.33% 23.45% 9.91%
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Infosys: Cost of Capital in Indian Rupees in

2018
e d
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Heineken: Cost of Capital in Euros in

September 2019
I
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C. Expected Growth
N

Expected Growth
I

Net Income Operating Income
|
Retention Ratio= Return on Equity Reinvestment Return on Capital =
1 - Dividends/Net Net Income/Book Value of Rate =(Net Cap EBIT(1-t)/Book Value of
Income Equity Ex + Chg in Capital
WC/EBIT(1-t)

o Quality growth is rare and requires that a firm be able to reinvest a

lot and reinvest well (earnings more than your cost of capital) at the
same time.

o The larger you get, the more difficult it becomes to maintain quality
growth.

o You can grow while destroying value at the same time.

28



A More General Structure
T |

0 When operating income is negative or margins are expected to
change over time, | use a three-step process to estimate growth:

o Estimate growth rates in revenues over time

m Determine the total market (given your business model) and estimate
the market share that you think your company will earn.

m Decrease the growth rate as the firm becomes larger

m Keep track of absolute revenues to make sure that the growth is
feasible

o Estimate expected operating margins each year
m Set a target margin that the firm will move towards
m Adjust the current margin towards the target margin

o Estimate the capital that needs to be invested to generate revenue growth
and expected margins

m Estimate a sales to capital ratio that you will use to generate
reinvestment needs each year.

Aswath Damodaran
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1. Currencies matter

S
N

Risk free Rates by Currency in January 2020: Government Bond Based Estimate
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But not to value...
Ca |

Aswath Damodaran
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Valuing Infosys in Rupees and Dollars
I

e lnooms

Risk free Rate 5.38%

Expected growth rate 10.00% for next 5 years,
scaling down to 5.38% in
year 10 (and forever)

Return on Capital Marginal ROIC of 39.70%,
scaling down to 15%
forever

Cost of capital 11.02% for next 5 years,

scaling down to 9.88% in
year 10 (and beyond)

Value per share Rs 1072.22 per share
about 7% below stock
price of Rs 1,150/share

Aswath Damodaran

2.85%

7.37% for next 5 years,
scaling down to 2.85% in
year 10 (and forever)

Marginal ROIC of 37.68%,
scaling down to 12.36%
forever.

8.36% for next 5 years,
scaling down to 7.23% in
year 10 (and beyond)

$16.86 per share about 7%
below stock price of
$18.02/share

32



Some perspective on risk free rates
s

Aswath Damodaran
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2. Risk is not in the past..

- . Arithmetic Average Geometric Average _
Stocks - T. Bills | Stocks - T. Bonds | Stocks - T. Bills | Stocks - T. Bonds
1928-2019 8.18% 6.43% 6.35% 4.83%
Std Error 2.08% 2.20%
1970-2019 7.26% 4.50% 5.93% 3.52%
Std Error 2.38% 2.73%
2010-2019 13.51% 9.67% 12.93% 9.31%
Std Error 3.85% 4.87%

dlf 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.

Aswath Damodaran a4



But in the future..
Cas |

Aswath Damodaran
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Implied ERP for the S&P 500: History
e
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The Price of Risk: The 2008 Crisis
I

37



The Price of Risk: The COVID crisis
I
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3. Beta is not just a Greek alphabet!
-

Aswath Damodaran 39



And can be meaningless if run against narrow

indices..
L]

Aswath Damodaran
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Determinants of Betas

Beta of Equity

|

|

@eta of Firm )

[

I

Nature of product or
service offered by
company:

Other things remaining equal,
the more discretionary the
product or service, the higher

the beta.

mvplications

1. Cyclical companies should
have higher betas than non-
cyclical companies.

2. Luxury goods firms should
have higher betas than basic
goods.

3. High priced goods/service
firms should have higher betas
than low prices goods/services
firms.

4. Growth firms should have

higher betas.

J

Aswath Damodaran

|

Gperating 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

kcompany.

J

anlications

1. Firms with high infrastructure
needs and rigid cost structures
shoudl have higher betas than
firms with flexible cost structures.

betas than larger firms.
Q Young firms should have

2. Smaller firms should have higher

~

J

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

Implciations
Highly levered firms should have highe betas
than firms with less debt.

41



Bottom-up Betas
]

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

+ Possible Refinements

/ 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 If you can, adjust this beta for differences
traded firms. Unlever this average beta using the average debt to between your firm and the comparable
equity ratio across the publicly traded firms in the sample. firms on operating leverage and product
Unlevered beta for business = Average beta across publicly traded characteristics.
firms/ (1 + (1- 1) (Average D/E ratio across firms))

-

/

_ _ _ While revenues or operating income
Step 3: Estimate how much value your firm derives from each of are often used as weights, it is better
the dlffel’ent bUSIneSSGS itisin. to try to es‘nma‘te the Va'ue Of each
¢ business.

Step 4: Compute a weighted average of the unlevered betas of the If you expect the business mix of your

different businesses (from step 2) using the weights from step 3. firm to change over time, you can

Bottom-up Unlevered beta for your firm = Weighted average of the change the weights on a year-to-year

unlevered betas of the individual business basis.

v

. , ) you expect your debt to equity ratio to
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))

Aswath Damodaran
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Three examples...
-

0o Amgen

O The unlevered beta for pharmaceutical firms is 1.59. Using Amgen’ s debt to
equity ratio of 11%, the bottom up beta for Amgen is

O Bottom-up Beta =1.59 (1+ (1-.35)(.11)) =1.73

1 Tata Motors

O The unlevered beta for automobile firms is 0.98. Using Tata Motor’ s debt to
equity ratio of 33.87%, the bottom up beta for Tata Motors is

O Bottom-up Beta =0.98 (1+ (1-.3399)(.3387)) =1.20

o Severstal
Business Revenues EV/Sales Estimated Value Unlevered Beta
Steel S$5,462.00 1.0645 $5,814.36 0.7355
Metals & Mining $1,154.00 1.6943 $1,955.23 0.9178
Severstal $6,616.00 $7,769.59 0.7814

Levered Beta = 0.7814 (1+(1-.20)(.2597)) = 0.94
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Measuring Relative Risk: You don’t like betas or

modern portfolio theory? No problem.
45
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4. Globalization is not a buzz word

sy
o As companies get globalized, the valuations that we

do have to reflect that globalization. In particular, we
need to be wary of

o Currency mismatches: Multinationals derive their revenues
in many currencies but you have to be currency-consistent.

O Beta gaming: When a company is listed in many markets,
you can get very different betas, depending on how you set
up and run a beta regression

O Equity Risk Premiums: The standard practice of estimating
equity risk premiums based on your country of
incorporation will lead to skewed valuations.

Aswath Damodaran
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A Template for Estimating the ERP: April 1,

2020
-4
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ERP : April 1, 2020
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Red: ERP on 4/1/20
Green: ERPon 1/1/20



And risk comes from where you operate, not
where you incorporate! Infosys and Heineken

Infosys in 2017
Region Revenues ERP Weight Weighted ERP

North America X 42,408 5.08% 62.01% 3.1499%
Europe X 15,302 6.01% 22.37% 1.3437%
Rest of the World 5( 8,504 6.21% 12.43% 0.7721%
India S 2,180 7.27% 3.19% 0.2317%
Total X 68,394 100.00% 5.4974%

Heineken in 2019

Region Revenues Weight ERP

Europe € 10,348 50.24% 6.90%
North America € 5,920 28.74% 5.75%
Asia € 2,919 14.17% 7.22%
Latin America & Caribbean € 781 3.79% 10.53%
Africa & Mid East € 631 3.06% 9.30%
Total € 20,599 100.00% 6.83%

Aswath Damodaran
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Shell: Equity Risk Premium- March 2016
-

Country Oil & Gas Production % of Total ERP
Denmark 17396 3.83% 6.20%
Italy 11179 2.46% 9.14%
Norway 14337 3.16% 6.20%
UK 20762 4.57% 6.81%
Rest of Europe 874 0.19% 7.40%
Brunei 823 0.18% 9.04%
Iraq 20009 4.40% 11.37%
Malaysia 22980 5.06% 8.05%
Oman 78404 17.26% 7.29%
Russia 22016 4.85% 10.06%
Rest of Asia & ME 24480 5.39% 7.74%
Oceania 7858 1.73% 6.20%
Gabon 12472 2.75% 11.76%
Nigeria 67832 14.93% 11.76%
Rest of Africa 6159 1.36% 12.17%
USA 104263 22.95% 6.20%
Canada 8599 1.89% 6.20%
Brazil 13307 2.93% 9.60%
Rest of Latin America 576 0.13% 10.78%
Royal Dutch Shell 454326 100.00% 8.26%

49



5. Don’t let your inputs be at war with
each other..

Risk Reinvestment
Is your risk consistent with your
reinvestment strategy?

Aswath Damodaran
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The Improbable: Willy Wonkitis



The Magical Number: ROIC (or any

accounting return) and its limits
o -

Aswath Damodaran
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And consider the trade offs..
I
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Shell: Return on Invested Capital — The

Macro Effect
IR

Shell's ROIC over time

$250,000 30.00%

Average ROIC between 1989-2015: 11.47%
Average ROIC between 2006-2015: 10.30%

25.00%
$200,000
20.00%
$150,000
15.00%
$100,000
10.00%
$50,000
J J ] 5.00%
> 0.00%
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 20132014 2415~~~ 7°
$(50,000) -5.00%

mmmm After-tax Ol  mmmmm Invested Capital e ROIC
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Infosys: Return on Invested Capital —

Scaling up is hard to do...
s -
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Heineken: Return on Invested Capital =

Fading competitive advantages?
s -~

Heineken: Invested Capital, Operating Income and ROIC

€30,000 30.00%
€ 25,000 25.00%
€20,000 20.00%
€15,000 15.00%
€10,000 10.00%

; J J J J J -
€- J J J J J J 0.00%
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

mmmm After-tax Operating Income ~ mmmmm Invested Capital  ess=ROIC
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6. Don’t sweat the small stuff
I
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7. The Terminal Value, more than just

closure..
1

Terminal Value

Liquidation Multiple Approach Stable Growth
Value Model
Most useful Easiest approach but Technically soundest,
when assets makes the valuation but requires that you
are separable a relative valuation make judgments about
and when the firm will grow
marketable at a stable rate which it

can sustain forever,
and the excess returns
(if any) that it will earn
during the period.

Aswath Damodaran
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Don’t make it an ATM...

I ———

This Tax rate Tocks | Are you reinvesting enough to sustain your
forever. Does it make stable growth rate?

sense to use an Reinv Rate = g/ ROC

effective tax rate? |s the ROC that of a stable company?

4
_ EBITh+1 (1 - tax rate) (1 - Reinvestment Rate)t/
Terminal Valuep =

Cost of capital - Expected growth
rate

This growth rate should be
less than the nomlnal
growth rate of the economy

This is a mature company.
It’s cost of capital should
reflect that.

Aswath Damodaran
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A. Obey the growth cap
o

o When a firm’ s cash flows grow at a “constant” rate forever, the present
value of those cash flows can be written as:
Value = Expected Cash Flow Next Period / (r - g)
where,
r = Discount rate (Cost of Equity or Cost of Capital)
g = Expected growth rate

0 The stable growth rate cannot exceed the growth rate of the economy but
it can be set lower.

If you assume that the economy is composed of high growth and stable growth firms,
the growth rate of the latter will probably be lower than the growth rate of the
economy.

The stable growth rate can be negative. The terminal value will be lower and you are
assuming that your firm will disappear over time.

If you use nominal cashflows and discount rates, the growth rate should be nominal in
the currency in which the valuation is denominated.

0 One simple proxy for the nominal growth rate of the economy is the
riskfree rate.
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Risk free Rates and Nominal GDP Growth

Nominal GDP Growth = Expected Inflation

o Risk free Rate = Expected Inflation + O
Expected Real Interest Rate + Expected Real Growth
0 The real interest rate is what borrowers 0 The real growth rate in the economy

agree to return to lenders in real
goods/services.

measures the expected growth in the
production of goods and services.

The argument for Risk free rate = Nominal GDP growth

1.  In the long term, the real growth rate cannot be lower than the real interest rate,
since the growth in goods/services has to be enough to cover the promised rate.

2. In the long term, the real growth rate can be higher than the real interest rate, to
compensate risk taking. However, as economies mature, the difference should get
smaller and since there will be growth companies in the economys, it is prudent to
assume that the extra growth comes from these companies.

10-Year T.Bond Nominal GDP Nominal GDP - T.Bond
Period Rate Inflation Rate |Real GDP Growth growth rate Rate
1954-2015 5.93% 3.61% 3.06% 6.67% 0.74%
1954-1980 5.83% 4.49% 3.50% 7.98% 2.15%
1981-2008 6.88% 3.26% 3.04% 6.30% -0.58%
2009-2015 2.57% 1.66% 1.47% 3.14% 0.57%




B. Don’ t wait too long...

.
0 Assume that you are valuing a young, high growth firm with

great potential, just after its initial public offering. How long
would you set your high growth period?

a. <b5years
b. 5years

C. 10 years
d.  >10years

0 While analysts routinely assume very long high growth
periods (with substantial excess returns during the periods),
the evidence suggests that they are much too optimistic.
Most growth firms have difficulty sustaining their growth for
long periods, especially while earning excess returns.
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C. Do not forget that growth has to be earned..
e

o In the section on expected growth, we laid out the fundamental
equation for growth:
Growth rate = Reinvestment Rate * Return on invested capital
+ Growth rate from improved efficiency
0 In stable growth, you cannot count on efficiency delivering growth

and you have to reinvest to deliver the growth rate that you have
forecast.

0 Consequently, your reinvestment rate in stable growth will be a
function of your stable growth rate and what you believe the firm
will earn as a return on capital in perpetuity:

O Reinvestment Rate = Stable growth rate/ Stable period ROC = g/ ROC

o Your terminal value equation can then be rewritten as:

EBITp41 (1—t)(1—1%c)

(Cost of Capital—g)

Terminal Value in year n =
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The Big Assumption
e

Return on capital in perpetuity
6% 8% 10% 12% 14%
_ 0.0% $1,000 $1,000 $1,000 $1,000 $1,000
% 0.5% $965 $987 $1,000 $1,009 $1,015
=§ 1.0% $926 $972 $1,000 $1,019 $1,032
‘E 1.5% $882 S956 $1,000 $1,029 $1,050
§ 2.0% $833 $938 $1,000 $1,042 $1,071
g 2.5% $778 $917 $1,000 $1,056 $1,095
3.0% $714 $893 $1,000 $1,071 $1,122

Terminal value for a firm with expected after-tax operating income of
$100 million in year n+1 and a cost of capital of 10%.
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8. Don’t forget the loose ends...
1

The adjustments to
get to firm value

Discount FCFF
at Cost of
capital =

Operating Asset
Value

+ Cash & Marketable
Securities

Discount? Premium?

Intangible assets
(Brand Name)
Premium

Synergy Premium

+ Value of Cross

holdings

Book value? Market
value?

+ Value of other non-

operating assets

What should be here?
What should not?

Aswath Damodaran

Value of business
(firm)

Complexity
discount

Control
Premium
Value of Value per
Debt =
— Equity share
Underfunded Minority Option
pension/ Discount Overhang
health care
obligations? Distress Differences
: discount in cashflow/
Lawsuits & — voting rights
Contingent Liquidity across
liabilities ? discount shares
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A. The Value of Cash

An Exercise in Cash Valuation
-]

Company A Company B CompanyC
Enterprise Value S 1 billion S 1 billion S 1 billion

Cash S 100 mil S 100 mil S 100 mil
Return on Capital 10% 5% 22%
Cost of Capital 10% 10% 12%
Trades in US US Argentina

o In which of these companies is cash most likely to
trade at face value, at a discount and at a premium?
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Cash: Discount or Premium?
T
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B. Dealing with Holdings in Other firms
-

0 Holdings in other firms can be categorized into

o Minority passive holdings, in which case only the dividend from the
holdings is shown in the balance sheet

o Minority active holdings, in which case the share of equity income is
shown in the income statements

o Majority active holdings, in which case the financial statements are
consolidated.

0 We tend to be sloppy in practice in dealing with cross
holdings. After valuing the operating assets of a firm, using
consolidated statements, it is common to add on the balance
sheet value of minority holdings (which are in book value
terms) and subtract out the minority interests (again in book
value terms), representing the portion of the consolidated
company that does not belong to the parent company.
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How to value holdings in other firms.. In a

perfect world..
1
o In a perfect world, we would strip the parent
company from its subsidiaries and value each one
separately. The value of the combined firm will be

o Value of parent company + Proportion of value of each
subsidiary
o To do this right, you will need to be provided
detailed information on each subsidiary to estimate
cash flows and discount rates.
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Two compromise solutions...
N

0 The market value solution: When the subsidiaries are
publicly traded, you could use their traded market
capitalizations to estimate the values of the cross
holdings. You do risk carrying into your valuation any
mistakes that the market may be making in valuation.

o The relative value solution: When there are too many
cross holdings to value separately or when there is
insufficient information provided on cross holdings, you
can convert the book values of holdings that you have on
the balance sheet (for both minority holdings and
minority interests in majority holdings) by using the
average price to book value ratio of the sector in which
the subsidiaries operate.
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C. Other Assets that have not been

counted yet..
-

0 Unutilized assets: If you have assets or property that are not
being utilized (vacant land, for example), you have not valued
it yet. You can assess a market value for these assets and add
them on to the value of the firm.

0 Overfunded pension plans: If you have a defined benefit plan
and your assets exceed your expected liabilities, you could
consider the over funding with two caveats:

o Collective bargaining agreements may prevent you from laying claim to
these excess assets.

o There are tax consequences. Often, withdrawals from pension plans
get taxed at much higher rates.
o Do not double count an asset. If you count the income from
an asset in your cash flows, you cannot count the market
value of the asset in your value.

Aswath Damodaran 7



The “real estate” play
1

0 Assume that Severstal has real estate investments underlying its
operations. Assume that you estimate a real estate value of $1.5
billion for the real estate. Can you add this value on to your DCF

value?
a.  Yes.
b.  No.
. Depends

0 What would you do if the value of the land exceeds the present
value that you have estimated for them as operating assets?

a.  Nothing

b. Use the higher of the two values

c. Usethe lower of the two values

d. Use a weighted average of the two values
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An Uncounted Asset?

]
Price tag: $200 million
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D. A Discount for Complexity: An

Experiment
!l |

Company A CompanyB
Operating Income S 1 billion S 1 billion

Tax rate 40% 40%

ROIC 10% 10%

Expected Growth 5% 5%

Cost of capital 8% 8%

Business Mix Single Multiple Businesses
Holdings Simple Complex
Accounting Transparent Opaque

o Which firm would you value more highly?
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Measuring Complexity: Volume of Data in

Financial Statements
-]

Company Number of pages in last 10Q | Number of pages in last 10K
General Electric 65 410
Microsoft 63 218
Wal-mart 38 244
Exxon Mobil 86 332
Pfizer 171 460
Citigroup 252 1026
Intel 69 215
AIG 164 720
Johnson & Johnson 63 218
IBM 85 353
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Measuring Complexity: A Complexity Score

[tem Factors Follow-up Question Answer [Weighting factor| Gerdau Score | GE Score
Operating Income 1. Multiple Businesses Number of businesses (with more than 10% of
revenues) = 1 2.00 2 30
2. One-time income and expenses Percent of operating income = 10% 10.00 1 0.8
3. Income from unspecified sources Percent of operating income = 0% 10.00 0 12
#. Items in income statement that are volatilep, ... ¢ operating income = 15% 500 075 1
ax Rate 1. Income from multiple locales Percent of revenues from non-domestic locales = 70% 3.00 2.1 1.8
2. Different tax and reporting books Yes or No No Yes=3 0 3
3. Headquarters in tax havens Yes or No No Yes=3 0 0
“. Volatile effective tax rate Yes or No Yes Yes=2 2 0
Capital Expenditures [I. Volatile capital expenditures Yes or No Yes Yes=2 2 2
2. Frequent and large acquisitions Yes or No Yes Yes=4 4 4
3. Stock payment for acquisitions and
investments Yes or No No Yes=4 0 4
orking capital 1. Unspecified current assets and current
liabilities Yes or No No Yes=3 0 0
2. Volatile working capital items Yes or No Yes Yes=2 2 2
xpected Growth rate [I. Off-balance sheet assets and labilities
operating leases and R&D) Yes or No No Yes=3 0 3
2. Substantial stock buybacks Yes or No No Yes=3 0 3
3. Changing return on capital over time Is your return on capital volatile? Yes Yes=5 5 5
. Unsustainably high return Is your firm's ROC much higher than industry average? No Yes=5 0 0
Cost of capital 1. Multiple businesses Number of businesses (more than 10% of revenues) = 1 1.00 1 20
2. Operations in emerging markets Percent of revenues= 50% 5.00 2.5 2.5
B. Is the debt market traded? Yes or No No No=2 2 0
“. Does the company have a rating? Yes or No Yes No=2 0 0
5. Does the company have off-balance sheet
debt? Yes or No No Yes=5 0 5
o-operating assets nority holdings as percent of book assets Minority holdings as percent of book assets 0% 20.00 0 08
irm to Equity value  (Consolidation of subsidiaries Minority interest as percent of book value of equity 63% 20.00 12.6 12
eyshare valye -  phargs with different vofing rights Does the firm have shares with different voting rights? | Yes Yes =10 10 0
ST T T Eaquity bptions outstanding Options outstanding as percent of shares 0% 10.00 0 0556
Complexity Score = 48.95 90.55




Dealing with Complexity
N

o In Discounted Cashflow Valuation

o The Aggressive Analyst: Trust the firm to tell the truth and value the firm
based upon the firm’ s statements about their value.

o The Conservative Analyst: Don’ t value what you cannot see.
o The Compromise: Adjust the value for complexity
m Adjust cash flows for complexity
m Adjust the discount rate for complexity
m Adjust the expected growth rate/ length of growth period
m Value the firm and then discount value for complexity

o In relative valuation

o In a relative valuation, you may be able to assess the price that the market
is charging for complexity:

o With the hundred largest market cap firms, for instance:

PBV = 0.65 + 15.31 ROE — 0.55 Beta + 3.04 Expected growth rate — 0.003 #
Pages in 10K
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E. The Value of Synergy
1

Synergy is created when two firms are combined and can be
either financial or operating

@perating Synergy accrues to the combined firm as) Ginancial SynergD
| [ I |
i ] i Added Debt . L
Strategic Advantages Economies of Scale |  [Tax Benefits Capacity Diversification?
I
igher refurns on More new More sustainable] [Cost Savings in Lower taxes on May reduce
hew investments Investments excess returns current operations earnings due to cost of equity
- higher for private or
depreciaiton closely held
- operating loss firm
Higher ROC igher Reinvestment _ _ carryforwards
onger Growth Higher Margin
Higher Growth igher Growth Rate eriod

Higher Base-

Rat
° year EBIT
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Valuing Synergy
-

(1) the firms involved in the merger are valued
independently, by discounting expected cash flows to each

firm at the weighted average cost of capital for that firm.

(2) the value of the combined firm, with no synergy, is
obtained by adding the values obtained for each firm in the
first step.
(3) The effects of synergy are built into expected growth
rates and cashflows, and the combined firm is re-valued
with synergy.

Value of Synergy = Value of the combined firm, with

synergy - Value of the combined firm, without synergy
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Inbev + SAB Miller: Where’s the synergy?

Combined
firm (status |Combined firm

Inbev SABMiller quo) (synergy)
Levered Beta 0.85 0.8289 0.84641 0.84641
Pre-tax cost of debt 3.0000% 3.2000% 3.00% 3.00%
Effective tax rate 18.00% 26.36% 19.92% 19.92%
Debt to Equity Ratio 30.51% 23.18% 29.71% 29.71%
Revenues $45,762.00 |$22,130.00| $67,892.00 $67,892.00
Operating Margin 32.28% 19.97% 28.27% 30.00%
Operating Income (EBIT) $14,77197 |$4,41936 | $19,191.33 $20.368
After-tax return on capital 12.10% 12.64% 11.68% 12.00%
Reinvestment Rate = 50.99% 33.29% 43.58% 50.00%
Expected Growth Rate 6.17% 4.21% 5.09% 6.00%




The value of synergy

Combined firm| Combined firm

Inbev SABMiller | (status quo) (synergy)
Cost of Equity = 8.93% 9.37% 9.12% 9.12%
After-tax cost of debt = 2.10% 2.24% 2.10% 2.10%
Cost of capital = 7.33% 8.03% 7.51% 7.51%
After-tax return on capital = 12.10% 12.64% 11.68% 12.00%
Reinvestment Rate = 50.99% 33.29% 43.58% 50.00%
Expected growth rate= 6.17% 4.21% 5.09% 6.00%

Value of firm

PV of FCFF in high growth = $28,733 $9.806 $38.,539 $39.151
Terminal value = $260,982 $58,736 $319,717 $340,175
Value of operating assets = $211,953 $50,065 $262,018 $276.610

Value of synergy = 276,610 — 262,018 = 14,592 million




F. Brand name, great management, superb

product ...Are we short-changing intangibles?
TN
0 There is often a temptation to add on premiums for
intangibles. Here are a few examples.
o Brand name
O Great management
o Loyal workforce
o Technological prowess

0 There are two potential dangers:

o For some assets, the value may already be in your value
and adding a premium will be double counting.

O For other assets, the value may be ignored but
incorporating it will not be easy.
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Valuing Brand Name
-

Coca Cola With Cott Margins
Current Revenues = $21,962.00 $21,962.00
Length of high-growth period 10 10
Reinvestment Rate = 50% 50%
Operating Margin (after-tax) 15.57% 5.28%
Sales/Capital (Turnover ratio) 1.34 1.34
Return on capital (after-tax) 20.84% 7.06%
Growth rate during period (g) = 10.42% 3.53%
Cost of Capital during period = 7.65% 7.65%
Stable Growth Period
Growth rate in steady state = 4.00% 4.00%
Return on capital = 7.65% 7.65%
Reinvestment Rate = 52.28% 52.28%
Cost of Capital = 7.65% 7.65%
Value of Firm = $79,611.25 $15,371.24
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Valuing a Franchise: Star Wars
N

Star Wars Franchise Valuation: December 2015

Main Movies Spin Off Movies
World Box office of $1.5 billion, World BO)_( office. is 50% of
adjusted for 2% inflation. main movies.
Addon $
per box
office $
- 5

Operating Margin
20.14% for movies
15% for non-movies

30% tax rate

—

Discounted back
@ 7.61% cost of
capital of
entertainment
companies

Assumes that revenues from add ons
continue after 2020, growing at 2% a year,
with 15% operating margin
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G. The Value of Control

o The value of the control premium that will be paid to
acquire a block of equity will depend upon two factors -

O Probability that control of firm will change: This refers to the
probability that incumbent management will be replaced. this

can be either through acquisition or through existing
stockholders exercising their muscle.

o Value of Gaining Control of the Company: The value of gaining
control of a company arises from two sources - the increase in
value that can be wrought by changes in the way the company is

managed and run, and the side benefits and perquisites of being
in control
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Increase Cash Flows

Reduce the cost of capital

ore efficient

operations and Revenues
cost cuttting: . . _
Higher Margins ~a| " Operating Margin

= EBIT

- Tax Rate * EBIT

Divest assets that
have negative EBIT
/EBIT (1-t)

educe tax rate

moving income to lower tax locales

transfer pricing
risk management

X

+ Depreciation

= FCFF

)

- Capital Expenditures
- Chg in Working CapitaIA/

/I\/Iake your _
product/service less educe
discretionary Operating

K leverage

v
@educe peta )

Cost of Equity * (Equity/Capital) +
Pre-tax Cost of Debt (1- tax rate) *
Debt/Capital) *

ive off past over-
nvestment

/

Better inventory

\_

/l\/latch your financing
to your assets:

Reduce your default
risk and cost of debt | \

I
/Shift interest
expenses to

&ﬂgher tax locales

Change financing
mix to reduce

management and
tighter credit policies

cost of capital

_4

Reinvest more in
projects

ncrease operating
Gnargins >/'

Increase Expected Growth

(Fi A
\FlrmVaIueJ

~——~a.Reinvestment Rate /

Return on Capital

= Expected Growth Rate

/@o acquisitions )
(ncrease capital turnover ratio )
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Build on existing Create new
competitive competitive
advantages advantages




Adris Grupa (Status Quo): 4/2010

Current Cashflow to Firm

EBIT(1-t) : 436 HRK
L Nt CpX 3 HRK
L Chg WC -118 HRK
_ FCFF 551 HRK

Reinv Rate = (3-118)/436= -26.35%;
Tax rate = 17.35%
Return on capital = 8.72%

Average from 2004-09
70.83%

Average from 2004-09
9.69%

Reinvestment Rate
70.83%

rom new inv.

r 6.86%

xpected Growth
7083*.0969 =0.0686

eturn on Capita

9.69%

« ]

¢ HKR Cashflows

erminal Values=

Stable Growth

g = 4%; Beta=0.80
Country Premium= 2%
Cost of capital = 9.92%
Tax rate = 20.00%
ROC=9.92%;
Reinvestment Rate=g/ROC
=4/9.92= 40.32%

Op. Assets 4312 Year 1 2 3 4 5 k

+ Cash: 1787 EBIT (1-t) HRK 466 HRK 498 HRK 532 HRK 569 HRK 608 612

- Debt 141 - Reinvestment HRK 330 HRK 353 HRK 377 HRK 403 HRK 431 246

- Minority int 465 FCFF HRK 136 HRK 145 HRK 155 HRK 166 HRK 177 365
=Equity 5,484

/ (Common + Preferred® -
shares) - - —

Value non_voting share Discount at $ Cost of (;apltal (WA(I(J) =10.7% (974) + 9.40% (0026) = 10.55%

335 HRK/share

A

Cost of Equity

Cost of Debt

On May 1, 2010
AG Pfd price = 279 HRK

10.70% 4.25%+ 0.5%+2%)(1-.20) Weights AG Common =345 HRK
L 5 40 % E=97.4%D =2.6%
|
Lambda CRP for Croatia
Riskfree Rate: 0.68 (3%)
HRK Riskfree Rate= Beta x | Mature market
4.25% + 0.70 2r5e:/? ium Lambda X CRP for Central Europe
' 0.42 (3%)
| * | | | |
nlevered Beta for irm’s D/E RelEquity
Sectors: 0.68 Ratio: 2.70% Country Default | | Mkt Vol
Spread 1.50
P% j
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Value of Control and the Value of Voting Rights
N S

0 Adris Grupa has two classes of shares outstanding: 9.616
million voting shares and 6.748 million non-voting shares.

o To value a non-voting share, we assume that all non-voting shares
essentially have to settle for status quo value. All shareholders, common
and preferred, get an equal share of the status quo value.

Status Quo Value of Equity = 5,484 million HKR
Value for a non-voting share = 5484/(9.616+6.748) = 334 HKR/share

0 To value a voting share, we first value control in Adris Grup as
the difference between the optimal and the status quo value:
Value of control at Adris Grupa = 5,735 — 5484 = 249 million HKR
Value per voting share =334 HKR + 249/9.616 = 362 HKR
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9. Don’t let your macro views drown out

your micro views..
o

o When you are asked to value a company, you should
keep your focus on what drives that value. If you
bring in your specific macro views into the valuation,
the value that you obtain for a company will be a
joint result of what you think about the company
and your macro views.

0 Bottom line: If you have macro views, provide them

separately. You should be as macro-neutral as you
can be, in your company valuations.

0 Follow up: If you find macro risk dominating your
thoughts, deal with it frontally.
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The biggest driver for Shell (and no

surprise) is..
N

Shell: Revenues vs Oil Price

500,000.0 $120.00

450,000.0

$100.00
400,000.0 Revenues = 39,992.77 + 4,039.39 * Average Oil Price

3500000 R squared = 96.44% E
: $80.00 £
: [eT0]
€ 300,000.0 :
: =
E ()
250,000.0 o
£ :
: IS
S 200,000.0 w
g [eT0]
©
: $4000
© 150,000.0 i
100,000.0
$20.00
50,000.0
0 )

198919901991199219931994199519961997199819992000200120022003200420052006200720082009201020112012201320142015

B Revenue e Oil price
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Though they do have some power to alter

your income..
1

Operating Income and Oil Prices - Shell from 1989 to 2015

50,000.0 $120.00

Operating Income = 6,436.38 + 284.15 * Average Qil Price

40,000.0 100.00
R squared = 59.55% °
o <
kS o
2 30,000.0 $8000 Q@
S =
£ 3
o 3
£  20,000.0 $60.00 -2
@] o
=4 =
= S
5 o
= ©
£ 10,000.0 $4000 ¢
o <<
O I I I I
0 I $20.00
19891990199119921993T997T00 1996199 Mgga£6992000200120022003200420052006200720082009201020112012201320142M5
(10,000.0) $-

mmmm Operating INCOMe e Oil price
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Valuing Shell at April 2016 oil price (540)
I
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Heineken: September 2019 (in Euros)

LTM 2013-2018 -
. Revenues will
Revenues € 23,119 | Growth rate = 3.22% grow 3.22% a . Sales/Invested Stable Growth
- - Operatng margin ; .
Operating Margin 14.86% 14.44% year for next 5 (per-tax) will drop Capital will stay g =-0.5%;
Sales/Invested Capital |  0.71 0.79 EENS, WP to 14.00% EUIEAEER Cost of capital = 5%
. . down to -0.5% ’ average of 0.79. ROC= 5%;
ROIC 7.46% 8.32% growth in year 10 Reinvestment Rate=-.5%/5% = -10%
Effective Tax Rate 29.70% 27.00%
v v +
Terminal Value = 2972/(.05-..-(.005)) = 54,034
PV (Terminal value) € 3639085 L Euro Cashflows ( (:005)
PV (CF over next 10 years) € 15,300.34 7 2 3 4 5 6 7 8 9 10 Terminal year
Value of operating assets = € 51,691.19 | [Revenue growth rate 3.22% 3.22% 3.22% 3.22% 3.22% 2.48% 1.73% 0.99% 0.24% -0.50% -0.50%
“Debt € 1970952 | [Revenues € 23863 | €24632]| €25425| € 26244 | € 27080 | € 27759 | € 28240 | € 28519 [ € 28589 | € 28446 | € 28304
Minotivi EBIT (Operating) margin | 14.38% 14.34% 14.30% 14.26% 14.21% 14.17% 14.13% 14.09% 14.04% 14.00% 14.00%
- Minority interests € 1,069.00 —=c
EBIT (Operating income) | € 3432 | € 3532 | € 3635 € 3741 € 3850 € 3934 € 3990 € 4017 € 4015 € 39823 3,963
+ Cash : € 175160 | oy rate 29.70% | 2970% | 2970% | 2970% | 2970% | 2876% | 27.82% | 2688% | 2594% | 2500% |$ 0
+ Non-operating assets € 140100 | [EBIT(1-1) € 2413 € 2483 € 2556 € 2630 € 2707 € 2802 € 2830 | € 2937 € 2973 € 2987 [ s 2972
Value of equity € 34065.26 | | - Reinvestment € oa2]le 973]€ 1004] € 1036 € 1070 € 849 € 609 € 353] € 88 [ € asn[ s (297)
NITIeEr @ SIS 571.10 | [FCFE € 1471 € 1511 ] € 1552 € 1594 € 1637 € 1953 € 2271 € 2584 € 2885 31688 3,269
Estimated value /share = 59.65 [ I I I I
Price € 93.25
Piteoas % Ohvalie 56.33% Discount at Euro Cost of Capital (WACC) = 7.66% (.599) + 1.13% (0.401) = 5.04%
On'September 1, 2.019, Cost of Equity
Heineken was trading at Weigh
7.66% eights
93.25 Euros/share Cost of Debt E =599%D = 40.1%
(-0.5%+2%)(1-.25) = 1.13% : :
Riskfre.e Rate: ERP = 6.83%
Euro Risk free rate = + X - -
-0.50% Beta = 1.20 Region Revenues |Weight |ERP
+ Europe 10348| 50.24%| 6.90%
| North America 5920| 28.74%| 5.75%
;'rg‘sgé '5980 Asia 2919| 14.17%| 7.22%
atio: . A . .
P Latin America & Caribbean 781 3.79%|10.53%
Unlevered beta of Africa & Mid East 631 3.06%| 9.30%
alcoholic beverage Total 20599(100.00% | 6.83%
business = 0.80
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The Chimera DCF mixes dollar cash
flows with peso discount rates,
nominal cash flows with real costs of
capital and cash flows before debt
payments with costs of equity,
violating basic consistency rules

In a Dreamstate DCF, you build
amazing companies on
spreadsheets, making outlandish
assumptions about growth and
operating margins over time.

In a Dissonant DCF, assumptions
about growth, risk and cash flows
are not consistent with each other,
with little or no explanation given
for the mismatch.

Aswath Damodaran

D+CF = DCF

In a Trojan Horse DCF, Just as the
Greeks used a wooden horse to
smuggle soldiers into Troy, analysts
use the Trojan Horse of cash flows to
smuggle in a pricing (in the form of a
terminal value, estimated by using a
multiple).

A Kabuki DCF is a work of art, where
analyst and rule maker (or court) go
through the motions of valuation,
with the intent of developing models
that are legally or accounting-rule
defensible rather than yielding
reasonable values.

In a Robo DCF, the analyst builds a
valuation almost entirely from the
most recent financial statements and
automated forecasts.

A Mutant DCF is a collection of
numbers where items have familiar
names (free cash flow, cost of
capital) but the analyst putting it
together has neither a narrative nor
a sense of the basic principles of

4 B



1. Story + Numbers = Value

Aswath Damodaran b



Don’t mistake modeling for valuation
1

Favored Tools Favored Tools
- Accounting statements - Anecdotes
- Excel spreadsheets - Experience (own or others)
- Statistical Measures - Behavioral evidence
- Pricing Data

A Good Valuation

The Numbers People | > The Narrative People

lllusions/Delusions
1. Creativity cannot be quantified
2. If the story is good, the investment will be.
3. Experience is the best teacher

lllusions/Delusions
1. Precision: Data is precise
2. Objectivity: Data has no bias
3. Control: Data can control reality
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The Steps
N
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Step 1a: Survey the landscape

0 Every valuation starts with a narrative, a story that
you see unfolding for your company in the future.

o0 In developing this narrative, you will be making
assessments of

o Your company (its products, its management and its
history.

o The market or markets that you see it growing in.
O The competition it faces and will face.
o The macro environment in which it operates.

100



Understanding Uber in 2014



Understanding Ferrari in 2015

Low Growth It is in the Auto Business Low Margins

High & Increasing Reinvestment Bad Business



But it is not just another auto company..

Ferrari sold only 7,255 Ferrari sales (in units) have
cars in all of 2014 grown very little in the last

decade & have been stable

Ferrari had a profit

margin of 18.2%, in the Ferrari has not invested

95% percentile, partly in new plants.
because of its high prices

and partly because it
spends little on
advertising.
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Step 1b: Create a narrative for the future
1

o Every valuation starts with a narrative, a story that
you see unfolding for your company in the future.

o In developing this narrative, you will be making
assessments of your company (its products, its
management), the market or markets that you see it
growing in, the competition it faces and will face and
the macro environment in which it operates.

O Rule 1: Keep it simple.
O Rule 2: Keep it focused.
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The Uber Narrative: An Urban, Car Service

disruptor
-

In June 2014, my initial narrative for Uber was that it would be

1.

An urban car service business: | saw Uber primarily as a
force in urban areas and only in the car service business.

Which would expand the business moderately (about 40%
over ten years) by bringing in new users.

With local networking benefits: If Uber becomes large
enough in any city, it will quickly become larger, but that will
be of little help when it enters a new city.

Maintain its revenue sharing (20%) system due to strong
competitive advantages (from being a first mover).

And its existing low-capital business model, with drivers as
contractors and very little investment in infrastructure.
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The Ferrari Narrative: An Exclusive Club

[l

Ferrari will stay an exclusive auto club, deriving its
allure from its scarcity and the fact that only a few

own Ferraris.

By staying exclusive, the company gets three

benefits:

O It can continue to charge nose bleed prices for its cars and
sell them with little or no advertising.

O It does not need to invest in new assembly plants, since it
does not plan to ramp up production.

o It sells only to the super rich, who are unaffected by overall
economic conditions or market crises.
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Step 2: Check the narrative against history,

economic first principles & common sense

Aswath Damodaran
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The Impossible, The Implausible and the

Improbable

Aswath Damodaran
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Uber: Possible, Plausible and Probable

The larger &
more
ambitious
your story, the
more onus
there 1s on
you to show
that it 1s
possible,
plausible &
probable.
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The Runaway Story: When you want a

story to be true...
N

0 With a runaway business story, you usually have three
ingredients:

1. Charismatic, likeable Narrator: The narrator of the business
story is someone that you want to see succeed, either because

you like the narrator or because he/she will be a good role
model.

2. Telling a story about disrupting a much business, where you
dislike the status guo: The status quo in the business that the
story is disrupting is dissatisfying (to everyone involved)>

3. With a societal benefit as bonus: And if the story holds, society
and humanity will benefit.
o Since you want this story to work out, you stop asking

guestions, because the answers may put the story at
risk.
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The Impossible: The Runaway Story

The Story The Checks (?)

+ Money



Step 4a: Connect your narrative to key

drivers of value
I
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The Uber Link

The Uber narrative (June 2014)

Uber is an urban car service company,
competing against taxis & limos in urban areas,
but it may expand demand for car service.
The global taxi/limo business is $100 billion in
2013, growing at 6% a year.

| Total Market
X

| Market Share Eﬁ Uber will have competitive advantages against

_ traditional car companies & against newcomers in
_ this business, but no global networking benefits.
Target market share is 10%

Revenues (Sales)

| Operating Expenses of car service payments, even in the face of

competition, because of its first mover advantages. It
will maintain its current low-infrastructure cost model,

- allowing it to earn high margins.
| Operating Income L_ Target pre-tax operating margin is 40%.

| Uber will maintain its current model of keeping 20%

| Taxes |
| After-tax Operating Income | Uber has a low capital intensity model, since it
does not own cars or other infrastructure,
- allowing it to maintain a high sales to capital
ratio for the sector (5.00)
| Reinvestment |-—
| After-tax Cash Flow | The company is young anq still tryin_g to establish
a business model, leading to a high cost of
Adjust for time value & risk capital (12%) up front. As it grows, it will become
P safer and its cost of capital will drop to 8%.
Adjusted for operating risk

with a discount rate and

for fail ith VALUE OF
‘g’ S‘I.‘t"e ‘f"’f' '|a —»| OPERATING
probability of failure. ASSETS
Cash Uber has cash & capital, but
as there is a chance of failure.

10% probability of failure.
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Ferrari: From story to numbers
N

Valuation Input The Story Valuation Inputs

Revenues Keep it scarce Revenue growth of 4% (in' Euro terms) a
year for next 5 years, scaling down to
0.7% in year 10. Translates into an
Operating Margin increase in production of about 25% in
& Taxes next 10 years
- Ferrari's pre-tax operating margin stays at
And price : :
Operating Income pricey 18.2%, in the 95th percentile of auto
business.
Reinvestment Little need for Sales/Invested Capital stays at 1.42, i.e.
capacity every euro invested generates 1.42
! expansion euros in sales
Cash Flow
Super-rich Cost of capital of 6.96% in Euros and no
Discount Rate (Risk) clients are chance of default.
recession-proof
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Step 4b: Value the company (Uber)

Aswath Damodaran
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Ferrari: The “Exclusive Club” Value
I
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Step 5: Keep the feedback loop open

0 When you tell a story about a company (either explicitly
or implicitly), it is natural to feel attached to that story

and to defend it against all attacks. Nothing can destroy
an investor more than hubris.

1 Being open to other views about a company is not easy,
but here are some suggestions that may help:

o Face up to the uncertainty in your own estimates of value.
O Present the valuation to people who don’t think like you do.

O Create a process where people who disagree with you the most
have a say.

O Provide a structure where the criticisms can be specific and
pointed, rather than general.
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The Uber Feedback Loop: Bill Gurley

1.

Not just car service company.: Uber is a car company,

not just a car service company, and there may be a day
when consumers will subscribe to a Uber service,
rather than own their own cars. It could also expand
into logistics, i.e., moving and transportation
businesses.

Not just urban: Uber can create new demands for car
service in parts of the country where taxis are not used
(suburbia, small towns).

Global networking benefits: By linking with technology
and credit card companies, Uber can have global
networking benefits.

A th D d
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Valuing Bill Gurley’s Uber narrative
1

Uber (Gurley) Uber (Gurley Mod) Uber (Damodaran)

Narrative | Uber will expand the car service Uber will expand the car service Uber will expand the car service
market substantially, bringing in market substantially, bringing in market moderately, primarily in
mass transit users & non-users mass transit users & non-users from | urban environments, and use its
from the suburbs into the market, the suburbs into the market, and use | competitive advantages to get a
and use its networking advantage its networking advantage to gain a significant but not dominant
to gain a dominant market share, dominant market share, while market share and maintain its
while maintaining its revenue slice | cutting prices and margins (to 10%). | revenue slice at 20%.
at 20%.

Total $300 billion, growing at 3% a year | $300 billion, growing at 3% a year $100 billion, growing at 6% a year

Market

Market 40% 40% 10%

Share

Uber’s 20% 10% 20%

revenue

slice

Value for | $53.4 billion + Option value of $28.7 billion + Option value of $5.9 billion + Option value of

Uber entering car ownership market entering car ownership market ($6 entering car ownership market ($2-
($10 billion+) billion+) 3 billion)
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Different narratives, Different Numbers
I
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The Ferrari Counter Narrative
I
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Ferrari: The “Rev-it-up” Alternative
-
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And the world is full of feedback.. My

Ferrari afterthought!
N
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Why narratives change
-
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How narratives change

Narrative Break/End Narrative Shift Narrative Change
(Expansion or Contraction)

Events, external (legal,
political or economic) or
internal (management,
competitive, default), that
can cause the narrative to
break or end.

Your valuation estimates
(cash flows, risk, growth &
value) are no longer
operative

Estimate a probability that
it will occur &
consequences

Aswath Damodaran

Improvement or
deterioration in initial
business model, changing
market size, market share
and/or profitability.

Your valuation estimates
will have to be modified to
reflect the new data about
the company.

Monte Carlo simulations or
scenario analysis

Unexpected entry/success
in a new market or
unexpected exit/failure in
an existing market.

Valuation estimates have
to be redone with new
overall market potential
and characteristics.

Real Options
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Sometimes your story does not change..

15.00%

Apple, Price and Value - 2010 to 2015

$140.00
o)
9'4IOA) 10.00%
120.00 g
$ 6.29%5117.23
4.40% 4.69%
- 5.00%
$100.00 A s 300 ATS )0.91
’ - 0.00%
éé/ 31 86. /
$80.00 @ / | oo
$69.3 mmm % Under or Over Valued
A 366571 : /‘
$60.00 N—\ . 10.00% =#=DCF Value
13 SSEﬁ/—/\/ -10.97% v === Vlonthly price close (ad})
1 -12.71% -12.58% - -15.00%
$40.00
- -20.00%
-20.16%
$20.00 -21.39% -21.20% °
-23.15% - -25.00%
-24.86%
-26.18%5'58%
so-oo Te T T T T T T T Ts T e T T. L4 T LI T T Ts s Ts Te e T Te -30.00%
O 0o = € W+ U 0 £ £ 6 +HE U o = £ @+ U o = ¢ s U o
AP 2326822328888 320888320282¢
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And sometimes it does.. Facebook’s

Evolution
I

Mobile Active % of revenue T12m

Report Date Active Users Net Income Capital
Users from Mobile Sales/Capital

7/26/12 955 543 NR ($157) $3,515 1.23

10/23/12 1010 604 NR (S59) $4,252 1.09

1/30/13 1060 680 23.00% S64 $4,120 1.24

5/1/13 1100 751 30.00% $219 $4,272 1.28

7/24/13 1150 819 41.00% (5152) $3,948 1.55

10/30/13 1190 874 49.00% $425 $4,007 1.71

1/29/14 1230 945 53.00% $523 $4,258 1.85

4/23/14 1280 1010 59.00% $642 $4,299 2.07

7/23/14 1320 1070 62.00% $791 $4,543 2.20
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Introducing the corporate life cycle
N
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Connecting to narratives..

-— — N - -— » (]
5 2 g 3 2 5
[ N S O
- — o (&)
§ 5 % ; - 5 Revenues
g 3 3 £ = u
3 = . = /—ﬁq_L
= P = 7 -
o < ~ =
> = 2 -
2 —
S
2 / Earnlngs
@
iE /
/
— \> Time
\§-/
Lifecycle stage Start-up Young High Growth Mature Mature Decline
Growth Growth Stable
Narrative versus . Mostly Narrative + Numbers + Mostly
Numbers All Narrative narrative Numbers Narrative Numbers All Numbers
. L How . How .
Narrative How big is the - - How profitable | How scalable . . How happy is
Drivers narrative? plausible is is narrative? is narrative? sustainable is the ending?
) narrative? ’ ’ narrative? g
Narrative Unconstrained Constraints mount as numbers build up Constrained &
Differences & Large > Narrow
differences Differences across investors narrow, as history deepens differences
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The Compressed Life Cycle?

Tech firm life cycle Non-tech firm life cycle
Tech companies don't have long "mature" periods, where Non-tech companies get longer "mature " period,
they get to live off the fat, because disruption is always where they get to milk their cash cows.
around the corner.

Tech companies
are able to climb
the growth ladder
faster because their
growth requires
less investment and
their products are
more likely to be
accepted quickly by
consumers.

Non-tech companies take longer
to grow, partly because they
need more investment to grow
and partly because consumer
inertia (attachment to existing
products) is more deeply set.

Non-tech companies
decline over long periods
and may even find ways to
live on as smaller, more
focused versions of their
original selves.

Tech companies also
have more precipitous
declines from grace, for
the same reason that
they climbed so fast, i.e,
new companies rise
faster to take their
business.

\/
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The Consequences

0 When life cycles were long, stretching over decades, time and

aging allowed for smoother transitions, since CEOs aged with
their companies, and moved on.

01 As life cycles shorten, managers are far more likely to find

their companies changing under them so quickly that they
can no longer adapt.

o To be a long tenured CEO, you will either need to be versatile and/or

be able to delegate the work that you cannot do to people you
empower and trust.

o If these transitions are not well managed, there will be far more
turnover in top management and activist investing will flourish.
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Accuracy Is not precision...

Aswath Damodaran b



Don’t mistake precision for accuracy.. And

accuracy for payoff..

Better accurate
than precise

It’s all relative

Aswath Damodaran
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Valuing a start up is hard to do..
-

Figure 3: Estimation Issues - Young and Start-up Companies

Making judgments on revenues/ profits difficult
because you cannot draw on history. If you have no
product/service, it is difficult to gauge market potential
or profitability. The company's entire value lies in future
growth but you have little to base your estimate on.

Cash flows from existing, _
assets non-existent or @hat |§)the value added by growth >
negative. assets !
~ /When will the firm
What are the cashflow become a mature
from existing assets? fiirm. and what are
) _ How risky are the cash flows from both the potential
Different claims of existing assets and growth assets? roadblocks?

cash flows can
affect value of

: Limited historical data on earnings, Will the firm make it through
equity at each ) .
stage and no market prices for securities the gauntlet of market demand
) 4 : makes it difficult to assess risk. and competition? Even if it
What is the value of does, assessing when it will
equity in the firm? become mature is difficult
because there is so little to go

on.
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And the dark side will beckon..

[l

With young start up companies, you will be told that it is
“too difficult” or even “impossible” to value these
companies, because there is so little history and so much
uncertainty in the future.

Instead, you will be asked to come over to the “dark
side”, where

O You will see value metrics that you have never seen before

O You will hear “macro” stories, justifying value

o You will be asked to play the momentum game

While all of this behavior is understandable, none of it

makes the uncertainty go away. You have a choice. You
can either hide from uncertainty or face up to it.

Aswath Damodaran
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Twitter: Setting the table in October 2013
-

136



Twitter: Priming the Pump for Valuation

1. Make small revenues into big revenues 2. Make losses into profits

My estimate for Twitter: Operating
margin of 25% in year 10

3. Reinvest for growth

My estimate for 2023: Overall online advertising
market will be close to $200 billion and Twitter will

have about 5.7% ($11.5 billion) My estimate for Twitter: Sales/Capital
will be 1.50 for next 10 years

Aswath Damodaran



The Cost of Capital for Twitter
I

Risk in the discount rate

My estimate for Twitter

. . I
| Cost of capital = 11.12% (.981) + 5.16% (.019) = 11.01% Cost Of COpItG/. US -Nov 13
2,500. -
$1° it;:/: Equity Cost of Debt Weights
- (2.5%+5.5%)(1-.40) E=98.11% D =1.89% 2,000. -
=5.16%
1,500. -
. Risk Premium
Riskfree Rate: o _
Riskfree rate = 2.5% oeta X 6.15% 1,000.
+ 1.40
75% from US(5.75%) + 25%
+ from rest of world (7.23%) 500. -
I ]
90% advertising D/E=1.71% 0. - | | | | | 1 1 1
(1.44) + 10% info
sves (1.05) PRI LB LR LS S N
O\0 O\O O\0 ’ 4 .
Q,\ /\\ cb\ oy ,\9 Y 7
0% Survival Risk 100%

Probability that the firm will not make it as a going concern

Certain to make it Certain
' > to fail
as going concern

My assumption for
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Starting numbers Twitter Pre-IPO Valuation: October 27, 2013

Trailing 12
Last 10K| month
Revenues $316.93| $534.46 R‘i"ef”“e . Pre-tax Sales to _ g ?osl.eggszr; 00:
Operating income $77.06 | -S13a91| |9rowtho f51 55 % operating capital ratio of géos't of capital = 8%
Adjusted Operating Income $7.67 ayear for . . margin . 1.50 for ROC= 12%:
_ years, tapering increases to incremental = le7%,
Invested Capital _ $955.00| | down to 2.5% in 25% over the sales Reinvestment Rate=2.5%/12% = 20.83%
';\dJ|US;eld oPerjtgg Malrg'” 1'3‘;‘? year 10 next 10 years
ales/ Invested Capita . . _ 3 _
T p—— 5549 %530 Terminal Valueqg= 1466/(.08-.025) = $26,657
1 2 3 4 5 6 7 8 9 10
Operating assets _ $9,705 | |Revenues $ 810 | $1227 | $1,858 | $2.816 | $4.266 | $6.044 | $7.973 | $9,734 | $10,932 | $11,205 Terminal year (11)
+ Cash 321 Operating Income $ 3% 750 9% 158 % 306 8% 564 (% 941 $1,430 | $1975 | $ 2475 | $ 2,801 EBIT (1-t) $1,852
+ IPO Proceeds 1295 | |Operating Income aftertax [ $ 31| $ 75| 8§ 158 § 294§ 395[$ 649 | $ 969 | $1317 [ $ 1,624 | $ 1,807 - Reinvestment  $ 386
- Debt 214 - Reinvestment $ 183 $ 278§ 421 $ 638 $ 967 | $1,186 [ $1,285 | $1,175[ $ 798| § 182 FCFF $ 1,466
Value of equity 11,106 | [FCFF $(153)] $ 203)] $ 263)[ $ 344)| $ 572 S 33N S B16)[ $ 143 S 826 | S 1,625
- Options 713 | | | | | | | | |
Value in stock 10,394 S L e
/ # of shares 582.46 Cost of capital = 11.12% (.981) + 5.16% (.019) = 11.01% | Cost of capital decreases to
Value/share $17.84 * 8% from years 6-10
Cost of Equity Cost of Debt Weights
11.12% (2.5%+5.5%)(1-.40) E=98.1% D =1.9%
=5.16%
Riskfree Rate: Rlsk6F;r5eor/n|um
Riskfree rate = 2.5% Beta X U
+ 1.40
75% from US(5.75%) + 25%
+ from rest of world (7.23%)
[ |
90% advertising D/E=1.71%
(1.44) + 10% info
svcs (1.05)




A sobering reminder: You will be “wrong”

and it is okay

1 No matter how careful you are in getting your inputs and
how well structured your model is, your estimate of
value will change both as new information comes out
about the company, the business and the economy.

1 As information comes out, you will have to adjust and
adapt your model to reflect the information. Rather than
be defensive about the resulting changes in value,
recognize that this is the essence of risk.

1 Remember that it is not just your value that is changing,
but so is the price, and the price will change a great deal
more than the value.

Aswath Damodaran
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And your value is not a fact, but an

estimate..

Revenue Growth Rate
Distribution: Uniform
Expected Value = 55%
Minimum Value: 40%
Maximum Value: 70%

Target Operating
Margin

Distribution: Normal
Expected Value = 25%
Standard Deviation = 5%

Sales to Capital Ratio
Distribution: Lognormal
Expected value: 1.50
Standard deviation: 0.15

Cost of Capital
Distribution: Triangular
Expected value: 11.22%
Minimum value: 10.02%
Maximum value: 12.22%

Aswath Damodaran
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In crisis, the dark side beckons as well...

0 If your concept of valuation is downloading last year's
financials for a company into a spread sheet and then using
historical growth rates, with some mean reversion thrown in,

to forecast future numbers, you are probably feeling lost right
now, and with good reason.

0 Itis also not a time to wring our hands, complain that there is

too much uncertainty and argue that the fundamentals don't
matter.

o If you do so, you will be drawn to the dark side of investing, where
fundamentals don't matter (paradigm shifts, anyone?), new pricing

metrics get invented and you are at the mercy of mood and
momentum.

0 lronically, it is precisely at times like these that you need to go
back to basics.

Aswath Damodaran
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Market Worries
I

01 Disconnect from economic news: For some, the skepticism
comes from the disconnect with macroeconomic numbers
that are abysmal, as unemployment claims climb into the
tens of millions and consumer confidence hovers around
historic lows. | will spend the first part of this section arguing
that this reflects a fundamental misunderstanding of what
markets try to do, and a misreading of history.

0 In denial? For others, the question is whether markets are
adequately reflecting the potential for long term damage to
earnings and cash flows, as well as the cost of defaults, from
this crisis. Since that answer to that question lies in the eyes
of the beholder, | will provide a framework for converting
your fears and hopes into numbers and a value for the
market.
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Explaining the disconnect...
N
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Value Drivers for the Index
I
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1. Earnings
!l |
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2. Cash Flows
I
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3. Risk
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My Story for the Market
1
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My Valuation of the Index
1
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Facing up to uncertainty
1
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Valuing the Market: COVID effect
1

How will earnings growth be affected in

the next year and how much of this

effect will linger for the long term?

v How will fears about
Base year Earnings Expected earnings growth in next 5 years the future affect how
Collective earnings in most recent 12 Expected growth in aggregate earnings from much cash is returned
months on S&P 500 stocks in the index .
by companies?

' J/

j } % of Earnings retuned to investors as
Expected Earnings in Future years dividends & buybacks

y
Expected Cash Flows (E(CF)) in aggregate on the index

Intrinsic Value of the | |, . _ E(CF) = E(CF;) = E(CF3) =~ E(CF,) | E(CFs) E(CFe) Earnings & cash flows
S&P 500 1+r) (A+1r?2 @A+ @A+n* A+1r5 (r—.0245)(1+r)> | grow at the same level
as the economy forever
Required return for investing in stocks (r)
Risk free Rate Equity Risk Premium
Current 10-year, US treasury bond Market-set number, reflecting the collective
rate fears & risk aversion of all Investors.

A 1

How will investor risk aversion be
How willl the risk free rate be affected affected by fear & market sell off?

by flight to safety, fears for the
eocnomy & central bank actions?
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What now? Valuing the Index
N
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Valuing Individual Stocks: A Post-Corona Version
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Forecasting in the face of uncertainty. A

test:
7 ]

o In which of these two cities would you find it easier
to forecast the weather?

Aswath Damodaran
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V. Price and Value

Aswath Damodaran b



Pricing versus Valuation

Drivers of intrinsic value

- Cashflows from existing assets D'C’lVeﬁ s of pr/c(:je .
- Growth in cash flows - Market moods & momentum

- Quality of Growth - Surface stories about fundamentals

Accounting
Estimates THE GAP

INTRINSIC Is there one? /IPriT PRICE
VALUE |_Value If so, will itclose? N\

If it will close, what will
cause it to close?

Valuation
Estimates

Aswath Damodaran
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Test 1: Are you pricing or valuing?

Aswath Damodaran
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Test 2: Are you pricing or valuing?

- ]

Aswath Damodaran
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The determinants of price

Mood and Momentum
Price is determined in large part
by mood and momentum,
which, in turn, are driven by
behavioral factors (panic, fear,

Liquidity & Trading Ease
While the value of an asset may
not change much from period to

period, liquidity and ease of
trading can, and as it does, so

greed). will the price.
The Market Price
Incremental information
Since you make money on
price changes, not price levels, Group Think
the focus is on incremental To the extent that pricing is
information (news stories, about gauging what other
rumors, gossip) and how it investors will do, the price can
measures up, relative to be determined by the "herd".
expectations

Aswath Damodaran
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Multiples and Comparable Transactions
-

@arket value of equitD Market value for the firm Market value of operating assets of firm
Firm value = Market value of equity Enterprise value (EV) = Market value of equity
+ Market value of debt + Market value of debt
| - Cash |
Step_ 1:Pick a Numerator = What you are paying for the asset CHOOSE A
multiple Multiple = : o —
Y Denominator = What you are getting in return MULTIPLE
A Revtgnues Earnings Cash flow Book Value
& ccobunDlz\gI;erzvenues a. To Equity investors a. To Equity o a. Equity
4 Customers - Net Income - Net Income + D.epreC|at|on = B\_/ of equity
' b. To Firm b. To Firm = BV of debt + BV of equity
= # units - Operating income (EBIT) - EBIT + DA (EBITDA) c. Invested Capital
- Free CF to Firm = BV of equity + BV of debt - Cash
. Other criteria, PICK
Step 2: Choose Narrow versus Broad Similar market cap Country, Region or subjective & =——="> COMPARABLE
comparables sector/business or all companies Global objective FIRMS
Step 3: Tell Risk Growth Quality of growth SPINTELL
) - Lower risk for higher value - Higher growth for higher value - Higher barriers to entry/moats for higher value YOUR STORY
a story - Higher risk for lower value - Lower growth for lower value - Lower barriers to entry for lower value
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To be a better pricer, here are four suggestions

o Check your multiple or consistency/uniformity

o In use, the same multiple can be defined in different ways by different
users. When comparing and using multiples, estimated by someone else, it
is critical that we understand how the multiples have been estimated

0 Look at all the data, not just the key statistics

o Too many people who use a multiple have no idea what its cross sectional
distribution is. If you do not know what the cross sectional distribution of a
multiple is, it is difficult to look at a number and pass judgment on
whether it is too high or low.

0 Don’t forget the fundamentals ultimately matter

o Itis critical that we understand the fundamentals that drive each multiple,
and the nature of the relationship between the multiple and each variable.

o Don’t define comparables based only on sector

o Defining the comparable universe and controlling for differences is far
more difficult in practice than it is in theory.

Aswath Damodaran
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Classifying Investments
N

1.

Cash flow generating assets: Generate cash flows now

or are expected to do so in the future. Can be a fixed
cash flow claim, a residual claim or a contingent claim.

Commodities: Used as raw material to meet another

need (energy, food etc.).

Currencies: Measure of cash flows, medium of

exchange or store of value.

Collectibles: May have aesthetic or emotional value but

derives its pricing from its scarcity (supply) and the
perception of others that it is wanted.
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Value versus Price
I

Assets

Commodity

Currency

Collectible

Can be valued based upon
expected cashflows, with
higher cashflows & lower
risk = higher value.

Can be valued, based upon
utilitarian demand and
supply, but with long lags
in both.

Cannot be valued

Cannot be valued

Can be priced against
similar assets, after
controlling for cash flows
and risk.

Can be priced against its
own history (normalized
price over time)

Can be priced against
other currencies, with
greater acceptance & more
stable purchasing power =
higher price.

Can be priced based upon

scarcity and desirability.
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Trading versus Investing
-

Underlying philosophy

To play the game

Key drivers

Information effect

Tools of the game

Time horizon

Key skill

Key personality traits

Biggest Danger(s)
Added bonus

The Pricing Game
The price is the only real number that you can act on. No one
knows what the value of an asset is and estimating it is of little
use.

You try to guess which direction the price will move in the next

The Value Game

Every asset has a fair or true value. You can estimate that value,
albeit with error, and price has to converge on value (eventually).

You try to estimate the value of an asset, and if it is under(over)

period(s) and trade ahead of the movement. To win the game, you value, you buy (sell) the asset. To win the game, you have to be

have to be right more often than wrong about direction and to
exit before the winds shift.

Price is determined by demand &amp; supply, which in turn are
affected by mood and momentum.

Incremental information (news, stories, rumors) that shifts the
mood will move the price, even if it has no real consequences for
long term value.

(1) Technical indicators, (2) Price Charts (3) Investor Psychology

Can be very short term (minutes) to mildly short term (weeks,
months).

Be able to gauge market mood/momentum shifts earlier than the
rest of the market.

(1) Market amnesia (2) Quick Actiing (3) Gambling Instincts

Momentum shifts can occur quickly, wiping out months of profits
in a few hours.

Capacity to move prices (with lots of money and lots of followers).

Most Delusional Player A trader who thinks he is trading based on value.

right about value (for the most part) and the market price has to
move to that value

Value is determined by cash flows, growth and risk.

Only information that alter cash flows, growth and risk in a
material way can affect value.

(1) Ratio analysis, (2) DCF Valuation (3) Accounting Research

Long term

Be able to “value” assets, given uncertainty.

(1) Faith in “value” (2) Faith in markets (3) Patience (4) Immunity
from peer pressure

The price may not converge on value, even if your value is “right”.

Can provide the catalyst that can move price to value.
A value investor who thinks he can reason with markets.
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The determinants of price

Mood and Momentum
Price is determined in large part
by mood and momentum,
which, in turn, are driven by
behavioral factors (panic, fear,

Liquidity & Trading Ease
While the value of an asset may
not change much from period to

period, liquidity and ease of
trading can, and as it does, so

greed). will the price.
The Market Price
Incremental information
Since you make money on
price changes, not price levels, Group Think
the focus is on incremental To the extent that pricing is
information (news stories, about gauging what other
rumors, gossip) and how it investors will do, the price can
measures up, relative to be determined by the "herd".
expectations

Aswath Damodaran
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Infosys: Priced against other Indian tech

firms
A
Expected Operating
Trailing PE PEG PBV EV/Sales | Growth ROE Margin
Infosys 15.42 1.99 3.97 3.40 8.90% 25.49% 24.29%
TCS 21.02 1.90 6.72 4.60 10.90% |33.23% 25.02%
HCL 15.22 1.34 3.82 2.99 12.30% |30.14% 20.11%
Wipro 14.72 1.83 2.63 2.47 9.12% 17.81% 16.23%
IT India (99 companies)

25th Percentile] 13.75 0.57 1.00 0.72 11.10% 0.88% 1.61%
Median 18.92 1.33 1.83 1.52 13.80% |11.45% 7.69%
75th Percentile| 26.94 1.99 3.44 2.68 36.00% |21.13% 14.56%

Aswath Damodaran
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Controlling for Differences?

0 There are clear differences in fundamentals across IT
companies, especially when it comes to margins and
ROE, which may explain variation in pricing multiples.

1 Regressing EV/Sales against pre-tax operating margin, for
Instance:

EV/Sales= 0.924 + 12.93 Operating Margin  R?=44.5%
(2.82) (8.74)

o Plugging in Infosys operating margin (24.29%) into the
regression, we get:

EV/Sales= 0.924 +12.93(.2429)=3.04

At 3.40 times sales, Infosys looks over priced by about 10% against
other Indian IT companies.

Aswath Damodaran
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Pricing Twitter: Start with the “comparables”

Number of
Enterprise users

Company |Market Cap |value Revenues |EBITDA Net Income |(millions)  |EV/User EV/Revenue | EV/EBITDA PE
Facebook $173,540.00| $160,090.00, $7,870.00| $3,930.00, $1,490.00 1230.00 $130.15 20.34| 40.74 116.47
Linkedin $23,530.00, $19,980.00/ $1,530.00 $182.00 $27.00 277.00 $72.13 13.06| 109.78 871.48
Pandora $7,320.00, $7,150.00 $655.00 -$18.00 -$29.00 73.40 $97.41 10.92 NA NA
Groupon $6,690.00, $5,880.00{ $2,440.00 $125.00 -$95.00 43.00 $136.74 2.41 47.04 NA
Netflix $25,900.00 $25,380.00[ $4,370.00 $277.00 $112.00 44.00 $576.82 5.81 91.62 231.25
Yelp $6,200.00, $5,790.00 $233.00 $2.40 -$10.00 120.00 $48.25 24.85| 2412.50 NA
Open Table $1,720.00, $1,500.00 $190.00 $63.00 $33.00 14.00 $107.14 7.89 23.81 52.12
Zynga $4,200.00, $2,930.00 $873.00 $74.00 -$37.00 27.00 $108.52 3.36 39.59 NA
Zillow $3,070.00, $2,860.00 $197.00 -$13.00 -$12.45 34.50 $82.90 14.52 NA NA
Trulia $1,140.00, $1,120.00 $144.00 -$6.00 -$18.00 54.40 $20.59 7.78 NA NA
Tripadvisor | $13,510.00| $12,860.00 $945.00 $311.00 $205.00 260.00 $49.46 13.61 41.35 65.90

Average $130.01 11.32 350.80 267.44

Median $97.41 10.92 44.20 116.47

Aswath Damodaran
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Read the tea leaves: See what the market cares

about

Market Enterprise Net Number of
Cap value Revenues | EBITDA | Income |users (millions)
Market Cap 1.
Enterprise value 0.9998 1.
Revenues 0.8933 0.8966 1.
EBITDA 0.9709 0.9701 0.8869 1.
Net Income 0.8978 0.8971 0.8466 0.9716 1.
Number of users
(millions) 0.9812 0.9789 0.8053 0.9354 0.8453 1.

Twitter had 240 million users at the time of its IPO. What price
would you attach to the company?

Aswath Damodaran
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Use the “market metric” and “market price”

0 The most important variable, in late 2013, in
determining market value and price in this sector (social
media, ill defined as that is) is the number of users that a
company has.

0 Looking at comparable firms, it looks like the market is
paying about $100/user in valuing social media
companies, with a premium for “predictable” revenues
(subscriptions) and user intensity.

0 Twitter has about 240 million users and can be valued
based on the S100/user:

0 Enterprise value = 240 * 100 = $24 billion

Aswath Damodaran
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A Crisis Plan: Trader or Investor?
T
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A Pricing Market?
-

0 | have argued that just because uncertainty has increased,
there is no excuse for abandoning valuation first principles or
process and argued that you can still value companies, albeit
with a much wider range of outcomes.

0 One common counter that | got to this argument was that
valuation was pointless, when the uncertainty was so great
and while most did not bother presenting alternatives, my
guess is that many will fall back on pricing metrics to decide
whether and what to buy or sell.

0 Put simply, they will use a PE ratio or an enterprise value
multiple of EBITDA or sales to decide what stocks to buy or
sell, acting under the delusion that this will allow them to
escape having to make assumptions in the future.
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Pricing a Market: The S&P 500 at the start

of 2020

Aswath Damodaran
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Regression Results

Correlation between E/P and interest rates

0 In the following regression, using 1960-2019 data, we regress E/P ratios against
the level of T.Bond rates and a term structure variable (T.Bond - T.Bill rate)

EP Ratio =0.0373 + 0.5222 T.Bond Rate - 0.1718 (T.Bond Rate - T.Bill Rate)
(5.71) (5.95) (-0.80)

R squared = 39.29%
0 Going back to 2008, this is what the regression looked like:

E/P = 2.56% + 0.7044 T.Bond Rate — 0.3289 (T.Bond Rate-T.Bill Rate)
(4.71) (7.10) (1.46)

R squared =50.71%

The R-squared has dropped and the differential with the T.Bill rate has lost
significance. How would you read this result?

Aswath Damodaran
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The Timing Effect: Pricing in a Crisis
1
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Regional Pricing: The COVID effect
-l
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Sector Pricing: A COVID update
-
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Pricing: A Wrap

0 As companies start to report their first quarter earnings, you are starting
to get a glimpse of the damage created by the crisis and my guess is that
you will start to see more analysts and companies start to forecast
forward numbers.

O For those companies where forward earnings are positive, you can switch to

forward PE ratios, but expect these numbers to be much, much higher than
historical norms.

O For those companies that have negative forward earnings, you will see revenue
multiples or creative variations on future earnings.

0 Later this year, as companies report numbers for the second and third

quarters of 2020, the trailing operating numbers will finally catch up with
the crisis, and you may be able to shift back to trailing multiples.

o Put simply, if you are abandoning or refusing to do intrinsic valuation,
because you feel uncomfortable with having to make assumptions, the
same uncertainty is going to pervade your pricing as well.
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VI. Honing your craft...

Aswath Damodaran b



Back to valuation as a craft...

o If you accept my characterization of valuation as a
craft, you have to also accept the reality that you can
never master it.

o You have to work at improving your craftsmanship

and leaving the door open to changing how you
think about almost every concept that you use.

o0 Put simply, you have to be willing to say “I was
wrong” and start over.

Aswath Damodaran
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Push back on Uber Valuation

0 Input disagreement: Lots of inputs and assumptions and
| could be wrong on any or all of them..

0 Model debate: DCF was designed for old economy
companies and not suited to new economy firms that
are more focused on accumulating users & subscribers,
making them stick with the firm and sell them products
& services over long periods.

1 DCEF is flexible: DCF models are much more flexible than
most people give them credit for, and that they can be
modified to reflect other frameworks. If you have a
problem with a DCF value, it should not be with the
model but with the person using that model.
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User/ Subscriber/Member Based Valuation

0 A user, subscriber or member has value only because he/she
generates revenues for the company. The key to valuing a unit
then becomes identifying the link to cash flows and value.

0 To value users, you have to value an individual user first and
then estimate the cost of acquiring new users.

o The value of an existing user is the present value of the expected cash
flows that you will generate from that user, over the lifetime that he or
she remains a user.

o The value of a new user will be the value of a user, net of the cost of
acquiring a user.

o The aggregate value of users will be the sum of the values of existing
and new users.

0 To get to the value of a company, you have to net out the
other centralized/non-user specific costs that it will face.
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Uber User Economics
I

Figure 4: The Mechanics of Uber's Business

User uses Uber app to get services (ride sharing, moving, delivery etc)

Uber charges user for service
In 2018, Uber's gross billings amounted to $50 billion, translating to $547 /user.

Acquire a User Uber renewal rate
As of April 2019, Uber had 91 In 2019, only 5% of
million users, up from 68 million users deleted the app.

in prior year

A

Promotional Advertising .
Costs Costs Service Provider gets share of gross billing User Service Cost
In June 2017, Uber paid 80% of the gross billing to From it's share of the fare, Uber covers other costs
Uber spends money on marketing the service provider. associated with providing ride sharing service.
and promotion to attract new users.
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Uber’s Income Statement (from

Prospectus)
I
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Uber: Deconstructing the Financials

Costs of Servicing Existing Users

Operating
Operating Net Revenue/Gross Expense/Net
Year | Gross Billings | Net Revenue Expenses Billings Revenue
2016 S 19,236.00 | $ 3,219.00 | $ 3,109.00 16.73% 96.58%
2017 S 34,409.00 | $ 7,191.00 | § 5,514.00 20.90% 76.68%
2018 S 49,799.00 | $ 10,025.00 | S  7,139.00 20.13% 71.21%
Costs of Adding New Users
Year | # Users added | Selling Expenses | Cost/New user
2016 21 1594 S 75.90
2017 23 2524 S 109.74
2018 23 3151 S 137.00
Corporate Expenses
Year R&D G&A Depreciation Total As % of Net Revenue
2016 | S 864.00 | S 981.00 | S 320.00 | S 2,165.00 67.26%
2017 | S 1,201.00 | $ 2,263.00 | $ 510.00 | S 3,974.00 55.26%
2018 | S 1,505.00 | $ 2,082.00 | $ 426.00 | S 4,013.00 40.03%
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Uber’s Existing User Value
-l
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Uber’s New User Value
I

Value Added by New Users at Uber

Base year Value/ New User

Value of User = $487.25

Cost of adding New User = $113.71
Value added by new user = $373.54

\ Base Year 1 2 3 4 5 6 7 8 9 10
User Growth rates Total Users N 900 | 10092 | 1415 | 1785 | 1319 | 16037 | 1000 | 18020 | 19101 | w7 | e
Years 1-5: 12% »{New Users \&Q 1547 | 1733 | 1941 | 2173 | 43 | 164 | 1870 | 198 | 20 2
Years 6-10: 6% Value per new user 7350 | $379.14 | $38483 | $30060 | $396.46 | $40240 | $408.44 | 41457 | $42078 | $427.10 |  $43350
Value added by new users $5,865.27 | $6,667.64 | $7,579.77 | $8,616.68 | $9,795.45 | $7,205.30 | $7,752.18 | $8,340.57 | $8973.62 | $9,654.72
Cost of capital Terminal Value (new users) $31,603.73
Uszgr?:frzﬁ' gf“f_’gf’th > [present Value $5,33352 | $5,513.45 | $5,699.46 | $589174 | $6,09050 | $4,073.87 | $3,985.70 | $3,899.44 | $3,815.05 | 87 1595037
companies Value Added by New Users | $ 60,253.08 Beyond year 10 ,
User growth
continues at 2.5%
ayear
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Uber Corporate Expense Value (Drag)

Base Year Expenses Growth rate of 7%
From Prospectus for 2018 Economies of scale
~ _—
Tax Rate | Pogeevear | 1[4 3 4 5 6 7 8 : 10
Assumed =25% Corporate Expenses -63,330.93| -$3,564.10| -$3,813.59| -54,080.54| -$4,366.17| -54,671.81| -54,998.83| -5348.75| -95,723.16| -$6,123.78| -$6,552.45
After-tax Corporate Expenses $(2,673.07)| $(2,860.19) | 5(3,060.40)| $(3,274.63)| $(3,503.85)| $(3,749.12)| $(4,011.56)| $(4,292.37)| $(4,592.84)| $ (4,914.34)
Cost of capital | Terminal Value (Corporate Exp) $(87,756.02)
Used 8.24%, PV of Corporate Expenses -52,469.58| -$2,441.29| -$2,41332| -$2,385.67| -52,358.34| -$2,331.33| -52,304.62| -$2,278.22| -$2,252.12| -$41,981.99
median US Value Drag of Corporate Expenses | -$63,216.48
company cost of
capital
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Uber Valuation
I
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VII. The lllusion of Smart Money
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The Myth of smart money

o In investing mythology, there are smart investors and
stupid investors.
O Smart investors sense when markets are going to turn, and get
in sooner than others, and get out sooner than others. After

every crisis, there are a few who are anointed as gurus. They are
also much better at picking the right stocks to buy and sell

O Stupid investors are uninformed, act on emotion, and panic
quickly.
o In this mythology, professional money managers and
talking heads on financial TV land are smart investors.

Hedge fund investors are really, really smart and retail
investors are stupid investors.
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The Basis for the Myth

0 Anecdotal evidence: Over time, we have all read about
great investors who have beaten the market. In fact,
Warren Buffet alone probably has a library of books
testifying to his greatness.

o Self Promotion: Almost every money manager seeking
your money bases it on a track record, real or invented,
of beating the market.

0 Academia: In the last fifty years, academics in finance
have filled journals with articles on how easy it is to beat
the market, using public information (from market cap
to PE to PBV to pure momentum).
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The Big Question: Active vs Passive
-

0 In passive investing, as an investor, you allocate your wealth
across asset classes (equities, bonds, real assets) based upon
your risk aversion, liquidity needs and time horizon, and
within each class, rather than pick individual stocks, bonds or
real assets, you invest in index funds or exchange traded
funds (ETFs) to cover the spectrum of choices.

0 In active investing, you try to time markets (by allocating
more money to asset classes that you believe are under
valued and less to those that you think are over valued) or
pick individual assets that you believe offer the potential for
higher returns.

0 Active investing covers a whole range of different
philosophies from day trading to buying entire companies
and holding them for the long term.
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The Original Skeptic: The Jensen Study of

Mutual funds in 1968
-]

Figure 13.3: Mutual Fund Performance: 1955-64 - The Jensen Study

-0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05 0.06
Intercept (Actual Return - E(R))

In 1968, the median mutual fund manager made about 1.5% less than the
market, after adjusting for risk.
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1. Categorized by market cap of companies
N
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2. Categorized by Investment Style
N
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3. Emerging Market and International Funds
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4. It’s not just stocks
-
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There is no consistency.. Winners don’t stay

winners for long
A
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And super star managers fade quickly..
-
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A Not Surprising Consequence: Its been a

passive investing decade
N S
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The Active Investing Counter

1 During the last decade, as active investors have lost
ground to passive investing vehicles, active money
managers argued that we would all see their worth if

you entered a crisis.

O The active market timers were arguing that their expertise
would allow them to get you out of stocks before a crisis hit, and

back into stocks at the right time.

o The stock pickers contended that they would pick stocks that
were less affected by the crisis, as stocks fell, and move you into

stocks that would benefit as stocks came back.

1 The COVID crisis has given active investing a chance.
Let’s see how it has measured up.
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The Crisis Test: Active Mutual Funds
I
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What about hedge funds?
1
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The Roots of the Active Investing Malaise

1. A Flatter Investment World: The advantages that
professional money managers have over retail investors
have shrunk considerably.

2. No Core Philosophy: Most professional money managers
seem to have no core philosophy, careening from one to
another, based upon last year’s winners.

3. Bloated Cost Structures: The costs of professional money
managers reflect an older, more forgiving investment world.

2. Lazy investing strategies: Much of active investing is built
around using publicly available metrics (PE, PBV etc.) to pick
stocks and trusting in mean reversion to deliver results. If
you bring nothing to the table, why would you expect to
take something away.
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And clients bear some of the blame..
I

0 Don’t ask, don’t know: Knowing past returns are too good to
be true, they refuse to ask questions, perhaps because they
don’t want to hear the answers.

0 Long term in principle, short term in results: They claim to be
long term, while demanding to see positive performance
every three months.

0 Make me a lot of money, but don’t ever lose a lot: They
complain about quasi indexing (while using tracking error to
make sure that deviations from the index get punished)

0 Not my fault: They refuse to take responsibility for their own
financial affairs (blaming their financial advisors for all that

goes bad).
In effect, clients get the active money managers they deserve.
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The Future of Active Investing
3

0 The active investing business will shrink: Fees will continue to drop
but market share will also continue to decline. It will be less
profitable and hire fewer people as analysts, portfolio managers
and support staff.

0 More disruption is coming: The businesses that are most ripe for
disruption are ones where the business is big (in terms of dollars
spent), the value added is small relative to the costs of running the
business and where everyone involved (businesses and their
customers) are all unhappy with the status quo. That fits the active
money management perfectly and it should come as no surprise
that the next wave of disruption is coming from fintech companies.

0 Quant investing is not the answer. Anything that can be quantified
can be imitated and anything that can be imitated will.

Aswath Damodaran
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If you want to be an active investor, here is your

road map
N S

1. Have an investment philosophy that fits you: The best
investment philosophy for you is the one that best fits you
as an investor, in sync not only with your views about
markets but with your personal makeup (in terms of
patience, liquidity needs and skill sets).

2. Balance faith with feedback: Investing requires balancing
faith with feedback, faith in your core market beliefs with
enough of an acceptance that you can be wrong on the
details, to allow for feedback that can modify your investing
decisions.

3. Find your investing edge: Drawing on the language of
competitive advantages and moats, what sets you apart
does not have to be uniquebut it does have to be scarce and
not easily replicable.
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If you are trusting someone else to invest for
vou, here’s what to look for..

1 Humble vs Arrogant: | think that investors are better
grouped into humble and arrogant, with

o Humble investors recognizing that success, when it comes, is as
much a function of luck as it is of skill, and failure, when it too
arrives, is part of investing and an occasion for learning.

O Arrogant investors claim every investing win as a sign of their
skill and view every loss as an affront, doubling down on their

mistakes.

o If | had to pick someone to manage my money, the
qguality that | would value the most in making that choice
is humility, since humble investors are less likely to
overpromise and overcommit.

215



Follow the yellow brick road..
N
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