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ome Initial Thoughts

" One hundred thousand lemmings cannot be wrong"

Graffiti
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Misconceptions about Valuation

B Myth I: A valuation is an objective search for “true” value

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

e 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.

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

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

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

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

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

B Discounted cashflow valuation, relates the value of an asset to the
present value of expected future cashflows on that asset.

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

m Contingent claim valuation, uses option pricing models to measure
the value of assets that share option characteristics.
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Discounted Cash Flow Valuation

B 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.

B Philosophical Basis: Every asset has an intrinsic value that can be
estimated, based upon its characteristics in terms of cash flows, growth
and risk.

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

e to estimate the life of the asset

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

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

B 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 by e

Existing Investments | ( Fixed Claim on cash flows
Generate cashflows today Little or No role in management
Includes long lived (fixed) and Fixed Maturity
short-lived(working | | Tax Deductible
capital) assets \

’ Expected Value that will be [ Residual Claim on cash flows
created by future investments | Significant Role in management
\ Perpetual Lives

Equity valuation: Value just the
equity claim in the business by
discounting cashflows to equity
investors at the cost of equity.
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Valuation with Infinite Life

Cash flows

Firm: Pre-debt cash
flow

Equity: After debt
cash flows

Value
Firm: Value of Firm

Equity: Value of Equity
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Expected Growth
Firm: Growth in
Operating Earnings
Equity: Growth in
Net Income/EPS

Discount Rate
Firm:Cost of Capital

Equity: Cost of Equity

Firm is in stable growth:
Grows at constant rate
forever




Cashflow to Firm Expected Growth
EBIT (1-t) Reinvestment Rate
- (Cap Ex - Depr) * Return on Capital
- Change in WC

= FCFF

Firm is in stable growth:
Grows at constant rate
forever

Value of Operating Assets
+ Cash & Non-op Assets

= Value of Firm
- Value of Debt
Cost of Equity Cost of Debt Weights
(Riskfree Rate Based on Market Value
+ Default Spread) (1-1)
Riskfree Rate :
- No default risk Risk Premium
- No reinvestment risk Beta - Premium for average
- In same currency and + - Measures market risk risk investment

in same terms (real or

nominal as cash flows | | |

| | |
Type of | [Operating| |Financial Base Equity Country Risk
Business | |Leverage| |Leverage Premium Premium

= Value of Equity
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ap Ex = Acc Cap :
Acquisitions (3975) + R&D (2216)

Return on Capital
Reinvestment Rate 16%
:7336(1-.28)= 6058 60%

EBIT(1 -t)=

Nt CpX= 6443 Exp &
in EBIT (1-t Stable Growt
CI;;(]:(“:]FY:VC 437 .60*.16=.(096) g = 4%; Beta=1.10;
23 9.6% Debt Ratio= 20%; Tax rate=35%

Reinvestment Rate = 6480/6058
=106.98%
Return on capital = 18.26%

ost of capital = 8.08%
ROC= 10.00%;
Reinvestment Rate=4/10=40%

Value/Share $ 74.33

ost of Equity (
11.70% (4.78%+..85%)(1-.35)

3.66%

E =90% D = 10%

Riskfree Rate: Risk Premium

Riskfree rate = 4.78% Beta x | 4%
1.73

A

\ |
nlevered Beta for

Sectors: 1.59 D/E=11.06%

ath Damodaran 9



Avg Reinvestment
rate =60%

EBIT(1-t) :
Nt CpX
Chg WC
FCFF
Reinvestment Rate = 705/1423

Op. Assets &

+ Cash:

- Debt

- Minor. Int.

=Equity 12,178

-Options 0

Value/Share $16.24
R$ 31.50

ost o
9.34%

quity

Riskfree Rate:
$ Riskfree Rate= 4.8%

Reinvestment Rate
60%

(4.8%+1.25%+1.5%)(1-.34)

4.98%

p
in EBIT (1-t)
.60*.1681=.1009
10.09%

Return on Capital
16.81%

g
E = 76% D = 24%

table Growth

=4%; Beta = 0.80;
ountry Premium= 1.5%
ost of capital = 7.82%

Reinvestment Rate=g/ROC
=4/ 7.82= 51.18%

Beta Mature market Country Equity Risk
+ 0.76 X premium + | Lambda | X | premjum
A 4 % 0.60 2.50%
Unlevered Beta for Firm’s D/E el Equity
Sectors: 0.64 Ratio: 31% Country Default | | Mkt Vol
Spread 500
1.25% )




|. Measure earnings right..

ath Damodaran

Operating leases R&D Expenses
Comparable - Convert into debt - Convert into asset
Firms - Adjust operating income - Adjust operating income

Normalize Cleanse operating items of
Earnings - Financial Expenses

- Capital Expenses

- Non-recurring expenses

C Measuring Earnings )

pdate
- Trailing Earnings
- Unofficial numbers
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Operating Leases at Amgen in 2007

B Amgen has lease commitments and its cost of debt (based on it’s A rating) is 5.63%.

Year Commitment Present Value

1 $96.00 $90.88

2 $95.00 $85.14

3 $102.00 $86.54

4 $98.00 $78.72

5 $87.00 $66.16

6-12 $107.43 $462.10 ($752 million prorated)
Debt Value of leases = $869.55

m Debt outstanding at Amgen = $7,402 + $ 870 = $8,272 million

B Adjusted Operating Income = Stated OI + Lease exp this year - Depreciation
=5,071 m + 69 m - 870/12 = $5,068 million (12 year life for assets)

B Approximate Operating income= $5,071 m + 870 m (.0563) = $ 5,120 million
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Capitalizing R&D Expenses: Amgen

B R & D was assumed to have a 10-year life.

Year R&D Expense Unamortized portion Amortization this year
Current 3366.00 1.00 3366.00

-1 2314.00 0.90 2082.60 $231.40
-2 2028.00 0.80 1622.40 $202.80
-3 1655.00 0.70 1158.50 $165.50
-4 1117.00 0.60 670.20 $111.70
-5 865.00 0.50 432.50 $86.50

-6 845.00 0.40 338.00 $84.50

-7 823.00 0.30 246.90 $82.30

-8 663.00 0.20 132.60 $66.30

-9 631.00 0.10 63.10 $63.10
-10 558.00 0.00 0.00 $55.80
Value of Research Asset = $10,112.80 $1,149.90

Adjusted Operating Income = $5,120 + 3,366 - 1,150 = $7,336 million

Aswath Damodaran
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ll. Get the big picture (not the accounting one)
when it comes to cap ex and working capital

B Capital expenditures should include

» Research and development expenses, once they have been re-categorized
as capital expenses.

* Acquisitions of other firms, whether paid for with cash or stock.

B Working capital should be defined not as the difference between
current assets and current liabilities but as the difference between non-
cash current assets and non-debt current liabilities.

B On both items, start with what the company did in the most recent year
but do look at the company’s history and at industry averages.
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Amgen’s Net Capital Expenditures

B If we define capital expenditures broadly to include R&D and

acquisitions:
Accounting Capital Expenditures = $1,218 million
- Accounting Depreciation = $ 963 million
Accounting Net Cap Ex = $ 255 million
Net R&D Cap Ex = (3366-1150) = $2,216 million
Acquisitions in 2006 = $3,975 million
Total Net Capital Expenditures = $ 6,443 million

B Acquisitions have been a volatile item. Amgen was quiet on the

acquisition front in 2004 and 2005 and had a significant acquisition in
2003.
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Gerdau’s Reinvestment over time..
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M Change in WC
7 Net Cap Ex
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lll. Regression betas are unreliable...

for explanation, for similar functiaons. FOES Equity BETA

HISTORICAL BETA

AMGN US Equity AMGEN INC

Relative Index S&P 500 INDEX
Identifies latest ohservation

Period [! Weekly = - = — 5 ; 20.00
3 5/13/05QK0 5/ 4/07 e i e v : :
et |] Trade

10.00

-10.00
R S - 4.00
ADJ BETA = (0.67) * RAL BETA
+ ( 1) % 1.0
Hustrallu 61 2 Q? 0 Brahll 5511 4048 4500
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And playing with the regression won't help...

for explanation,

for similar functions. N170 EquityBETA for explanation, for similar functions. N170 EquityBETA

Screen Printed

HISTORICAL BETA HISTORICAL BETA

EMBR3  BZ Equity

Relative Index IBOV

Period [[ Weekly
PENGEE 6/ 3/0SIEN 5/25/0

Market [j Trade

ADJ BETA
RAW BETA
Alpha(Intercept)
R2 (Correlation)
Std Dev of Error
Std Error of Beta
Number of Points

Aswath Damodaran

EMPRESA BRAS DE AERONAUTICA ERJ US Equit EMPRESA BRASILEIRA DE AE-ADR

BRAZIL BOVESPA STOCK IDX Relative Index S&P 500 INDEX

Identifies latest observation Identifies latest observation

. : Period [J Weekly : ; H :
Range To

Market [j Trade

10.00

ADJ BETA
RAW BETA
Alpha(Intercept)
R2 (Correlation)
Std Dev of Error
Std Error of Beta
Number of Points

v
E
M
B
R

-10.00
-10.00 . 10.00 ( 0. 6 / ) -
" + (0.33) = 1.0

Australia 61 8600 Brazil SS11 3048 4500 Europe 44 20 7330 7500 Germany 49 63 920410
00 U.S 2 7 Blo

Hong Kong 85 7 6000 Japan 81 3 3201 8900 Singapore 65 6212 100 1 212 318 2000 Copyright

erg L.P
12:11:13
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Determinants of Betas

( Beta of Firm )

([ Nature of product or
service offered by
company:

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

[ Implications

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.
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e Operating Leverage (Fixed 3

Costs as percent of total
costs):

Other things remaining equal
the greater the proportion of
the costs that are fixed, the
higher the beta of the

| company.

[ Implications

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

2. Smaller firms should have higher

betas than larger firms.

| 3. Young firms should have

’ 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

Highly levered firms should have highe betas
than firms with less debt.
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Bottom-up Betas

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

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 )’/our firm and the comparable
eqUIty ratio across the pUblICIy traded firms in the Sample. firms on Operating |everage and product
Unlevered beta for business = Average beta across publicly traded | characteristics. )
firms/ (1 + (1- t) (Average D/E ratio across firms)) A

/ While revenues or operating income

Step 3 Estimatq how mth yalue your firm derives from each of A are often used as weights, it is better
the different businesses it is in. to try to estimate the value 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 y \ basis.

, , , 1f 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))
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Estimating bottom up betas

B Amgen

The unlevered beta for pharmaceutical firms is 1.59. Using Amgen’s debt
to equity ratio of 11%, the bottom up beta for Amgen 1is

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

B Gerdau

Aswath Damodaran

The unlevered beta for integrated steel companies is 0.64. Applying
Gerdau’s debt to equity ratio of 29.02% and tax rate of 34%, we get a
levered beta of 0.76.

Bottom-up Beta = 0.64 (1 + (1-.34) (.2902)) =0.76
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V. And the past is not always a good indicator
of the future

It is standard practice to use historical premiums as forward looking premiums. :

Arithmetic average Geometric Average
Stocks - Stocks - Stocks - Stocks -
istorical Period T.Bills T.Bonds T.Bills T.Bonds
28-2006 7.87% 6.57% 6.01% 491%
1966-2006 5.57% 4.13% 434%  3.25%
1996-2006 6.91% 5.14% 542%  3.90%

B An alternative is to back out the premium from market prices:

Implied Equity risk premium = Expected return on stocks - Treasury bond rate = 8.86%-4.70% = 4.16%
ath Damodaran 22




Implied Premiums in the US

ath Damodaran
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Brazil’s implied risk premium - June 2007

Bovespa on June 1, 2007 = 44473

Dividend + Stock Buybacks in 2006 = 3.56% of index

Expected growth in earnings - next 5 years = 11% (in US$ terms)
Expected growth in earnings - after year 5 = 4.8%

Riskfree Rate = US treasury bond rate = 4.8%

Solving,

B Expected Return on stocks = 9.66%

B Implied equity risk premium for Brazil = 4.86%
B Implied equity risk premium for US =4.04%
B Country ERP for Brazil in June 2007 = 0.82%

Aswath Damodaran
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Implied Equity Risk Premium - History

Country ERP
M Implied premium

ath Damodaran
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V. There is a downside to globalization...

B Emerging markets offer growth opportunities but they are also riskier.
If we want to count the growth, we have to also consider the risk.

B Consider, for example, Brazil as a country. In mid-2007, Brazil was
rated Baa2, with a default spread of 1.30%. Dollar denominated 10-
year bonds issued by the Brazilian government had a yield to maturity
of 6.05%, a spread of 1.25% over the treasury bond rate.

B If we accept the proposition that equities are riskier than bonds, the
equity risk premium for Brazil can be estimated from this spread:
— Standard Deviation in Bovepa =22%

— Standard Deviation in Brazilian government bond = 11%
— Additional country risk premium = 1.25% (22/11) = 2.50%
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Equity Risk Premiums across the Globe...
January 2007

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
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V1. And country risk exposure cannot just be
based upon incorporation..

A company’s exposure to country risk should be a function of:

B Source of revenues: Other things remaining equal, a company should be more
exposed to risk in a country if it generates more of its revenues from that
country. A Brazilian firm that generates the bulk of its revenues in Brazil
should be more exposed to country risk than one that generates a smaller
percent of its business within Brazil.

B Manufacturing facilities: Other things remaining equal, a firm that has all of its
production facilities in Brazil should be more exposed to country risk than one
which has production facilities spread over multiple countries. The problem
will be accented for companies that cannot move their production facilities
(mining and petroleum companies, for instance).

B Use of risk management products: Companies can use both options/futures
markets and insurance to hedge some or a significant portion of country risk.
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Gerdau’s Global Exposure

Investments (US$ million)
e

Fixed assets
16000 351 14319
1
12,144 2,560 7% 422% Brazil 694 .4
ALS s North America 2389
474% 4£55%
Q3% 81% South America 52.4
10.5% Europe 17.9
P 41% £ 08 1R%
2002 2003 2004 2005 2006 Acquisitions
e sl ® South America ® North America ® fugpe North America 298.7
South America 203.1
Europe 497.2
Total 2,002.6
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Estimating Lambdas: The Revenue Approach

B The easiest and most accessible data is on revenues. Most companies break
their revenues down by region.

A\ = % of revenues domestically,_/ % of revenues domesticallyavg firm

B Consider, for instance, Gerdau and Embratel, both of which are incorporated
and traded in Brazil. Gerdau gets 42% of its revenues in Brazil whereas
Embratel gets almost all of its revenues in Brazil. The average Brazilian
company gets about 70% of its revenues in Brazil:

e Lambdag,,, = 42%/ 70% = .60
e Lambdag_, .= 100%/70% = 1.42
B There are two implications

e A company’s risk exposure is determined by where it does business and not by
where it is located

e Firms might be able to actively manage their country risk exposures

Aswath Damodaran
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VIl. Discount rates can (and often should)
change over time...

B The inputs into the cost of capital - the cost of equity (beta), the cost of
debt (default risk) and the debt ratio - can change over time. For
younger firms, they should change over time.

B At the minimum, they should change when you get to your terminal
year to inputs that better reflect a mature firm.

Aswath Damodaran
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Amgen’s Cost of Capital..

Year Beta Cost of Equity| Cost of Debt | Debt Ratio Cost of Capital
1 1.73 11.70% 5.63% 9.96% 10.90%
2 1.73 11.70% 5.63% 9.96% 10.90%
3 1.73 11.70% 5.63% 9.96% 10.90%
4 1.73 11.70% 5.63% 9.96% 10.90%
5 1.73 11.70% 5.63% 9.96% 10.90%
6 1.60 11.20% 5.63% 11.97% 10.33%
7 1.48 10.69% 5.63% 13.98% 9.77%
8 1.35 10.19% 5.63% 15.98% 9.21%
9 1.23 9.68% 5.63% 17.99% 8.64%
10 1.10 9.18% 5.63% 20.00% 8.08%

Aswath Damodaran
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VIIl. Growth has to be earned (not endowed or
estimated)

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
S / - WC/EBIT(1-1) /

[ Adjust EBIT for ' Use a marginal tax rate
a. Extraordinary or one-time expenses or income to be safe. A high ROC
b. Operating leases and R&D created by paying low

| c. Cyclicality in earnings (Normalize) effective taxes is not

\ d. Acquisition Debris (Goodwill amortization etc.) / sustainable

Adjust book equity for ~\_ /Adjust book value of debt for
' 1. Capitalized R&D ‘ a. Capitalized operating leases

| 2. Acquisition Debris (Goodwill) |

Use end of prior year numbers or average over the year
but be consistent in your application
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Estimating Return on Capital: Amgen

Stated R&D Lease
EBIT Adjustment Adjustment

[5071 + (3366 - 1149) +( 870 *.0563) ]

(20451 +7887) + ( 3957 +870)

Book R&D Book PV of Oper.
Equity  Asset Debt Leases

Aswath Damodaran

16.71%
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Value Creating Growth... Evaluating the

Alternatives..

Modes of organic growth vary in value creation intensity—
consumer goods industry

Category of growth

New-product
market development

Expanding an
existing market

Maintaining/growing share
in a growing market

Competing for share ina
stable market

Acquisition (25th to 75th
percentile result)®

ath Damodaran

Shareholder value
created for incremental
$1 million of growth/
target acquisition size’

l ' 0.30-075

I | 0.10-0.50

I ” 0.25-0.40

i\ -0.5-0.20

| 1.75-2.00

Revenue growth/
acquisition size necessary
to double typical company's
share price,’ $ billions

|543

I 13-33

I 20100
l n/m-25
- nm-50
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|X. All good things come to an end..And the
terminal value is not an ATM...

is tax rate locks in
forever. Does it make
sense to use an

effective tax rate?

Check
Reinv Rate = g/ ROC

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

less than the nomininal

ath Damodaran

Are you reinvesting enough to
sustain your stable growth rate?

is growth rate should be

growth rate of the economy
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Some evidence on growth at small firms...

B 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. A study of revenue growth at firms
that make IPOs in the years after the IPO shows the following:

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Growth, Excess Returns and Terminal Value

B Gerdau (ROC = Cost of capital =7.82%)
Reinvestment Rate FCFF

Growth Rate
0%
1%
2%
3%
4%

0.00%

12.79%
25.59%
38.38%
51.18%

$2,392
$2,086
$1,780
$1,474
$1,168

B Amgen (ROC =10%, Cost of capital = 8.08 %)
Reinvestment Rate FCFF

Growth Rate
0%
1%
2%
3%
4%

Aswath Damodaran

0.00%

10.00%
20.00%
30.00%
40.00%

$12,167
$10,950
$9,733
$8,517
$7,300

Terminal value
$30,603
$30,603
$30,603
$30,603
$30,603

Terminal value
$150,652
$154,749
$160,194
$167,784
$179,099
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How long do excess returns persist?

B While growth rates seem to fade quickly as firms become larger, well
managed firms seem to do much better at sustaining excess returns for
longer peri A more sustainable measure

Median for top 500 publicly listed US companies by revenues in 1965, 1975, 1985, and 1995

Returns on invested capital (ROIC) is sustainable over time, but growth inevitably declines.

ROIC,' %

Real revenue growth,' %
12
10
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X. Uncertainty is endemic to valuation....

Assume that you have valued your firm, using a discounted cash flow model and

a
a

with the all the information that you have available to you at the time. Which
of the following statements about the valuation would you agree with?

If I know what I am doing, the DCF valuation will be precise

No matter how careful I am, the DCF valuation gives me an estimate

If you subscribe to the latter statement, how would you deal with the uncertainty?

4

(I W W

Collect more information, since that will make my valuation more precise
Make my model more detailed

Do what-if analysis on the valuation

Use a simulation to arrive at a distribution of value

Will not buy the company

Aswath Damodaran
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Option 1: Collect more information

There are two types of errors in valuation. The first is estimation error
and the second is uncertainty error. The former is amenable to
information collection but the latter is not.
Ways of increasing information in valuation

e Collect more historical data (with the caveat that firms change over time)

e Look at cross sectional data (hoping the industry averages convey
information that the individual firm’s financial do not)

e Try to convert qualitative information into quantitative inputs

Proposition 1: More information does not always lead to more precise
inputs, since the new information can contradict old information.

Proposition 2: The human mind is incapable of handling too much
divergent information. Information overload can lead to valuation
trauma.

Aswath Damodaran
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Option 2: Build bigger models

When valuations are imprecise, the temptation often is to build more detail
into models, hoping that the detail translates into more precise valuations. The
detail can vary and includes:
e More line items for revenues, expenses and reinvestment
e Breaking time series data into smaller or more precise intervals (Monthly cash
flows, mid-year conventions etc.)
More complex models can provide the illusion of more precision.

Proposition 1: There is no point to breaking down items into detail, if you do
not have the information to supply the detail.

Proposition 2: Your capacity to supply the detail will decrease with forecast
period (almost impossible after a couple of years) and increase with the
maturity of the firm (it is very difficult to forecast detail when you are valuing
a young firm)

Proposition 3: Less is often more

Aswath Damodaran
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Option 3: Build What-if analyses

B A valuation is a function of the inputs you feed into the valuation. To
the degree that you are pessimistic or optimistic on any of the inputs,
your valuation will reflect it.

B There are three ways in which you can do what-if analyses

Best-case, Worst-case analyses, where you set all the inputs at their most
optimistic and most pessimistic levels

Plausible scenarios: Here, you define what you feel are the most plausible
scenarios (allowing for the interaction across variables) and value the
company under these scenarios

Sensitivity to specific inputs: Change specific and key inputs to see the
effect on value, or look at the impact of a large event (FDA approval for a
drug company, loss in a lawsuit for a tobacco company) on value.

B Proposition 1: As a general rule, what-if analyses will yield large
ranges for value, with the actual price somewhere within the range.

Aswath Damodaran
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Option 4: Simulation
The Inputs for Amgen

Return on Capital = Length of high growth period =
1 012
- 1 . > 010
g Correlation =0.4 :..
1 o
-] o
o © 008
& &
4 004
002 -
y : ' : ' 000
900%  1200%  1500%  1800%  2100%  2400% s 7 8 9 10 11 12 13 14 15
s, enter the return on capital that the firm will have in stable gre Reinvestment Rate =
2 £
E 4
2 2
o o
& a
700%  800%  900%  1000%  1100%  1200%  1300% S000%  500%  6000%  6500%  7000%  7500%

Betato use for high growth period for your fim=

Effective taxrate (1o be used on operating income) =

Probability

Probability

21.00% 24.00% 27.00% 30.00% 33.00% 36.00%
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The Simulated Values of Amgen:
What do | do with this output?

Aswath Damodaran

10,000 Trials Frequency View 9,837 Displayed
'Valuation Model'lF68
0.05 500
0.04 400
> il
2 3
@ 003 300 2
e <<
8 =]
O poz - 200 2
0.01 100
0.00p | | | ; ! 4o
$4400  $55.00 $66.00 $77.00 $38.00 $99.00  $110.00
D |-Infinity Certainty: [100.00 % { |Infinity
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The Loose Ends

Aswath Damodaran

Value of Operating Assets

Since this is a discounted cashflow valuation, should there be a real option
premium?

+ Cash and Marketable
Securities

Operating versus Non-opeating cash
Should cash be discounted for earning a low return?

+ Value of Cross Holdings

How do you value cross holdings in other companies?
What if the cross holdings are in private businesses?

+ Value of Other Assets

What about other valuable assets?
How do you consider under utlilized assets?

Value of Firm

Should you discount this value for opacity or complexity?
How about a premium for synergy?
What about a premium for intangibles (brand name)?

- Value of Debt

What should be counted in debt?

Should you subtract book or market value of debt?

What about other obligations (pension fund and health care?
What about contingent liabilities?

What about minority interests?

= Value of Equity

Should there be a premium/discount for control?
Should there be a discount for distress

- Value of Equity Options

What equity options should be valued here (vested versus non-vested)?
How do you value equity options?

= Value of Common Stock

Should you divide by primary or diluted shares?

/ Number of shares

= Value per share

Should there be a discount for illiquidity/ marketability?
Should there be a discount for minority interests?
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. The Value of Cash
An Exercise in Cash Valuation

Company A Company B Company C

Enterprise Value $ 1 billion $ 1 billion $ 1 billion
Cash $ 100 mil  $ 100 mil  $ 100 mil
Return on Capital 10% 5% 22%
Cost of Capital 10% 10% 12%
Trades in US US Argentina

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?
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Cash at Brazilian companies... You be the

judge..
Cash/Firm Value ROC
USIMINAS SA-PF A 9.22% 22.18%
ACESITA-PREF 9.58% 8.76%
ELETROBRAS 9.86% 3.27%
BANCO ITAU-PREF 11.57% 5.24%
BRASKEM SA 12.06% 7.40%
BRADESCO SA-PREF 13.77% 5.85%
EMBRAER 18.71% 8.78%
BRASIL 22.27% 5.31%

Aswath Damodaran
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2. Dealing with Holdings in Other firms

B Holdings in other firms can be categorized into

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

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

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

B 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..

B 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

e Value of parent company + Proportion of value of each subsidiary

B To do this right, you will need to be provided detailed information on
each subsidiary to estimated cash flows and discount rates.

Aswath Damodaran
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Gerdau’s Cross Holdings...

ath Damodaran

52



Gerdau’s Cross Holdings...
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Two compromise solutions...

B 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.

B 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.

Aswath Damodaran
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Valuing Gerdau’s Cross Holdings...

B Minority interests on balance sheet = R$ 8,110 million

B Holdings are primarily in steel companies. The average price to book
ratio for steel companies is 1.80. To estimate the market value of the
minority interests, we apply this multiple to the book value of minority
interests.

B Estimated market value of minority interests = 8,110 *1.80 = 14,598
million BR

B In USS terms, the minority interests is worth $7,525 million.
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3. Other Assets that have not been counted
yet..

B 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.

B 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:

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

e There are tax consequences. Often, withdrawals from pension plans get taxed at
much higher rates.

Do not double count an asset. If you count the income from an asset in your
cashflows, you cannot count the market value of the asset in your value.
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4. A Discount for Complexity:
An Experiment

Company A
Operating Income $ 1 billion
Tax rate 40%
ROIC 10%
Expected Growth 5%
Cost of capital 8%
Business Mix Single Business
Holdings Simple
Accounting Transparent

Company B

$ 1 billion

40%

10%

5%

8%

Multiple Businesses
Complex

Opaque

B Which firm would you value more highly?

Aswath Damodaran
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Measuring Complexity: Volume of Data in
Financial Statements
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Measuring Complexity: A Complexity Score
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Dealing with Complexity

In Discounted Cashflow Valuation

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

B 'The Conservative Analyst: Don’t value what you cannot see.

B 'The Compromise: Adjust the value for complexity
e Adjust cash flows for complexity
e Adjust the discount rate for complexity
e Adjust the expected growth rate/ length of growth period
e Value the firm and then discount value for complexity
In relative valuation

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

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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5. The Value of Synergy

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

Operating Synergy accrues to the combined firm as Financial Synergy

Added Debt
Strategic Advantages Economies of Scale Diversification?

Higher returns on Viore new More sustainable]  Cost ¢ avmgs in Lower taxes on | Hi '/ May reduce °
ew investments Investments excess returns urrent operatlons earnings due to i cost of equity
- higher ital/ | for private or
depreciaiton N~ | closely held

- operating loss | firm

" Higher ROC | Higher R ment | : y | camyforwards
oner 'gher Reinvestmen Longer Growth Higher Margin -
Higher Growth | Higher Growth Rate Period
Rle?te )\ 9 ) Higher Base-

- :  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

Aswath Damodaran
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J.P. Morgan’s estimate of annual operating
synergies in Ambev/Labatt Merger

Details on operational synergles' (US$ mm) Butld-up of annual synergies' (USS mm)

Action ftems

B Reduction of corporate expenses sach as travel
and office expenses

B Rationalization of corporate HQ

B Optmization of IT systems

~
. 535.9 B Efficiency improvement in the use of varable
a prodaction Inputs such s water, malt, hops,
w energy in line with AmBev standaeds e
o = Reduction In packaging cost (cans, ghass botthes) n
< s1.7 " |mplementation of AmBev's proprietary e
“ maintenance planning tool . 1 |
0 114 ® Usage of amsets avaliable at AmBev Brazil N :
w " |mplementation of AmBev's proprictary Capex
a planning tock
z $17.3 . of current distribution
s
Annual

- Area symergles  Action ftems
< g Margin 481 B Commerclalization of AmSev brands mCanada ===~
z s expansion and the US by Labatt and vice versa
< > from cross

agreement
= Total $190.2
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J.P.

Morgan’s estimate of total synergies in
Labatt/Ambev Merger

ath Damodaran

Valuation methodology for synergies Present value of potenttal synergies' (US$ mm)

Cost synergles

B Achievement of full synergies by 2008
Synergiez are gradually phazed in over four years with 0%,

1,972
30%, 30%, 40% and 100% being realized in 2004 through 2008 =
Realization of synergies requires cash outlays in the 2005-
2007 period which are refleoted in the net present value
Capex synergies only begin in 2008
B Decreased tax shield taken into acoount at full statutory tax it

rate, doez not take into acocunt potential additional upzide as
2 result of lower effective historioal tax rate

¥ Synergies realized in Canada dizcounted at Labatt Canada’s E“-
WACC (6.5%) while synergies realized in Brazil dizoounted at N 105 R
AmBev'z WACC (12.4%) =

=3

Revenue synergles _ﬁ.--.
B Achievement of full synergies by 2008
Synergiez are gradually phazed in over four years with 0%, § 3
30%, 30%, 40% and 100% being realized in 2004 through 2008 !
B Discounted at 14.4%, refleoting AmBev'zs WACC plus an
additional spread to reflect higher rizk of realizing zuch !

synergies

Intarest on own cagital
Tatal ymarges

Interest on own ocapttal

Towl opeational syneges

¥ Tox benefits generated through increased interest on AmBev's
capital payments due to AmBev's increazed shareholders”
equity after acquisition of Labatt

B Dizcounted at AmBev's oost of equity (13.6%)
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Labatt DCF valuation

B Labatt is the Canadian subsidiary of Interbrew and is a mature firm with sold brand
names. It can be valued using a stable growth firm valuation model.
B Base Year inputs
e EBIT (1-t) = $411 million
e Expected Growth Rate = 3%
e Return on capital = 9%
e Cost of capital = 7%
B Valuation
e Reinvestment Rate = g/ ROC = 3/9=33.33%
e Value of Labatt =411 (1-.333)/ (.07-.03) = $6.85 billion
B Ambeyv is paying for Labatt with 23.3 billion shares (valued at about $5.8 billion) and is
assuming $ 1.5 billion in debt, resulting in a value for the firm of about $ 7.3 billion.

Aswath Damodaran
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Who gets the benefits of synergy?

Qotal Synergy = $ 2 biIIioD

Premium paid to Voting Shares Non-voting
Labatt Stockholders in Ambev Shares in Ambev

)

= $7.3 billion - $6.85

billion = $ 450 million L
$1.55 billion to be shared?

Aswath Damodaran
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6. Brand name, great management, superb
product ...Are we short changing intangibles?

B There is often a temptation to add on premiums for intangibles.
Among them are

* Brand name
e Great management
*" Loyal workforce
e Technological prowess
B There are two potential dangers:

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

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

Current Revenues =

Length of high-growth period
Reinvestment Rate =
Operating Margin (after-tax)
Sales/Capital (Turnover ratio)
Return on capital (after-tax)
Growth rate during period (g) =
Cost of Capital during period =
Stable Growth Period

Growth rate in steady state =
Return on capital =
Reinvestment Rate =

Cost of Capital =

Value of Firm =

Aswath Damodaran

Coca Cola
$21,962.00
10

50%
15.57%
1.34
20.84%
10.42%
7.65%

4.00%
7.65%
52.28%
7.65%
$79,611.25

With Cott Margins
$21,962.00

10

50%

5.28%

1.34

7.06%

3.53%

7.65%

4.00%
7.65%
52.28%
7.65%
$15,371.24
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/. Be circumspect about defining debt for cost
of capital purposes...

B General Rule: Debt generally has the following characteristics:
e Commitment to make fixed payments in the future
* The fixed payments are tax deductible

» Failure to make the payments can lead to either default or loss of control
of the firm to the party to whom payments are due.

B Defined as such, debt should include
e All interest bearing liabilities, short term as well as long term

e All leases, operating as well as capital
B Debt should not include

e Accounts payable or supplier credit

Aswath Damodaran
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But should consider other potential liabilities
when getting to equity value...

B If you have under funded pension fund or health care plans, you
should consider the under funding at this stage in getting to the value
of equity.

e If you do so, you should not double count by also including a cash flow

line item reflecting cash you would need to set aside to meet the unfunded
obligation.

* You should not be counting these items as debt in your cost of capital
calculations....
m If you have contingent liabilities - for example, a potential liability
from a lawsuit that has not been decided - you should consider the
expected value of these contingent liabilities

* Value of contingent liability = Probability that the liability will occur *
Expected value of liability
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8. The Value of Control

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

e 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.

e 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

Value of Gaining Control = Present Value (Value of Company with change
in control - Value of company without change in control) + Side Benefits

of Control

Aswath Damodaran
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Assessing the Probability of Control Change at
Gerdau

B On the minus side, the company has voting and non-voting shares and
the Gerdau family is firmly in control of the firm (as attested to by
their holding of the voting shares and their presence in top
management and the board of directors).

B On the plus side, the non-voting shareholders have been provided with
full tag-along rights in a takeover, entitling them to a fair share of the
gains.

Bottom line: The probability of control changing in a hostile takeover
is close to zero. The probability of control changing in a friendly
takeover is much higher.
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Vore efficient

operations and
cost cuttting:
Higher Margins

Divest assets that
have negative EBIT

Reduce tax rate

moving income to lower tax locales
transfer pricing

- risk management

Reinvest more in
projects
ncrease operating
margins

Revenues

* Operating Margin
= EBIT

- Tax Rate * EBIT

Make your

product/service less
discretionary Operating
leverage

< Reduce beta )

Match your financing
to your assets: |
Reduce your default |
risk and cost of debt

Better inventory mix to reduce
management and cost of capital

tighter credit policies |

Do acquisitions
. . advantages advantages
Increase capital turnover ratio | § 4

7 o N
[ Build on existing | | Create new
competitive competitive




The Optimal Financing Mix for Gerdau...

11.49% 8.30% 34.00% 5.48% 8.48% $29.626
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EBIT(1-t) :
- Nt CpX
-Chg WC
= FCFF

ost o
8.50%

Reinvestment Rate = 43/163

Riskfree Rate:

3.97%

in EBIT (1-t)
2645*.0406=.0107

4.10%+2%)(1-.35 9
(4.10%+ /)( 35) E = 48.6% D = 51.4%

Risk Premium

Riskfree rate = 4.10%

= 3%, Beta = 1.00;

ost of capital = 6. 76%
ROC= 6.76%; Tax rate=35%
Reinvestment Rate=44.37%
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Unlevered Beta for
Sectors: 0.80

Firm’s D/E
Ratio: 21.35%

Mature risk

i%

ountry
Equity Prem
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EBIT(1-) :

“Nt CpX in EBIT (1-1)
- Chg I{)NC 4 .1732*.0620=.0107 = 3%, Beta = 1.00;

= FCFF 206 1.07% ost of caplct>a! 6. 76% .
Reinvestment Rate = 43/249 ROC= 6.76%; Tax rate=35

—17.30% Reinvestment Rate=44.37%

Value/Share $ 12.47

ost of Equity (
8.50% (4. 10%+2%)(1 .35)

3.97%

E =48.6% D =51.4%

Riskfree Rate:
Riskfree rate = 4.10%

Risk Premium
4%

A

Unlevered Beta for Firm’s D/E Mature risk ountry
Sectors: 0.80 Ratio: 21.35% | premium Equity Prem
4% - %
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Minority Discounts and Voting Shares

B Assume that a firm has a value of $§ 100 million run by incumbent managers
and $ 150 million run optimally.
B Proposition 1: The market price will reflect the expected value of control
» The firm has 10 million voting shares outstanding.

» Since the potential for changing management is created by this offering, the value
per share will fall between $10 and $15, depending upon the probability that is
attached to the management change. Thus, if the probability of the management
change is 60%, the value per share will be $13.00.

Value/Share = (150*.6+100*.4)/10 = $13

B Proposition 2: If you have shares with different voting rights, the voting shares
will get a disproportionate share of the value of control...

B Proposition 3: The value of a minority interest (49%) of a private business will
be significantly lower then the value of a majority stake in the same business if
control has value.

Aswath Damodaran
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8. Distress and the Going Concern Assumption

B Traditional valuation techniques are built on the assumption of a going
concern, i.e., a firm that has continuing operations and there is no
significant threat to these operations.

e In discounted cashflow valuation, this going concern assumption finds its

place most prominently in the terminal value calculation, which usually is
based upon an infinite life and ever-growing cashflows.

e In relative valuation, this going concern assumption often shows up
implicitly because a firm is valued based upon how other firms - most of
which are healthy - are priced by the market today.

B When there is a significant likelihood that a firm will not survive the
immediate future (next few years), traditional valuation models may
yield an over-optimistic estimate of value.
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urrent urrent
Revenue Margin:

$ 3,804 -49.82% Stable
Stable ROC=7.36%
Revenue Reinvest
Growth: 5%

13.33%

NOL:
2,076m

Value of Op Assets $ 5,530
+ Cash & Non-op $ 2,260
= Value of Firm $ 7,790
- Value of Debt $ 4,923
= Value of Equity $ 2867
- Equity Options  $ 14
Value per share $ 3.22

Cost of Equity
16.80%

Cost of Debt
4.8%+8.0%=12.8%
Tax rate = 0% -> 35%

Weights
Debt= 74.91% -> 40%

Riskfree Rate:
T. Bond rate = 4.8% Risk Premium
Beta 4%
+ | 3.00> 1.10 X
\ * \ \ \ ‘ |
Internet/ | Operating Current Base Equity Country Risk
Retail Leverage D/E: 441% Premium Premium
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Valuing Global Crossing with Distress

B Probability of distress
e Price of 8 year, 12% bond issued by Global Crossing = $ 653
653 ES 120(1 - JtD,-tm,ss)t , 1000(1 - n,)simss)S
~ (1.05) (1.05)
e Probability of distress = 13.53% a year
e Cumulative probability of survival over 10 years = (1-.1353)10=23.37%

B Distress sale value of equity
e Book value of capital = $14,531 million
e Distress sale value = 15% of book value = .15*%14531 = $2,180 million
e Book value of debt = $7,647 million
e Distress sale value of equity = $ 0
B Distress adjusted value of equity
e Value of Global Crossing = $3.22 (.2337) + $0.00 (.7663) = $0.75
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9. Equity to Employees: Effect on Value

B In recent years, firms have turned to giving employees (and especially
top managers) equity option packages as part of compensation. These
options are usually

 Long term
e At-the-money when issued
* On volatile stocks
B Are they worth money? And if yes, who is paying for them?
B Two key issues with employee options:
 How do options granted in the past affect equity value per share today?
 How do expected future option grants affect equity value today?
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Equity Options and Value

B Options outstanding

Step 1: List all options outstanding, with maturity, exercise price and
vesting status.

Step 2: Value the options, taking into accoutning dilution, vesting and
early exercise considerations

Step 3: Subtract from the value of equity and divide by the actual number
of shares outstanding (not diluted or partially diluted).

B Expected future option and restricted stock issues

Aswath Damodaran

Step 1: Forecast value of options that will be granted each year as percent
of revenues that year. (As firm gets larger, this should decrease)

Step 2: Treat as operating expense and reduce operating income and cash
flows

Step 3: Take present value of cashflows to value operations or equity.
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10. Analyzing the Effect of llliquidity on Value

B Investments which are less liquid should trade for less than otherwise
similar investments which are more liquid.

B The size of the illiquidity discount should vary across firms and also
across time. The conventional practice of relying upon studies of
restricted stocks or IPOs will fail sooner rather than later.

» Restricted stock studies are based upon small samples of troubled firms

e The discounts observed in IPO studies are too large for these to be arms
length transactions. They just do not make sense.

Aswath Damodaran
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llliquidity Discounts from Bid-Ask Spreads

B Using data from the end of 2000, for instance, we regressed the bid-ask spread
against annual revenues, a dummy variable for positive earnings (DERN: 0 if
negative and 1 if positive), cash as a percent of firm value and trading volume.

Spread = 0.145 — 0.0022 In (Annual Revenues) -0.015 (DERN) — 0.016
(Cash/Firm Value) — 0.11 ($ Monthly trading volume/ Firm Value)

B We could substitute in the revenues of Kristin Kandy ($5 million), the fact that
it has positive earnings and the cash as a percent of revenues held by the firm
(8%):

Spread = 0.145 — 0.0022 In (Annual Revenues) -0.015 (DERN) — 0.016
(Cash/Firm Value) — 0.11 ($ Monthly trading volume/ Firm Value)

=0.145 - 0.0022 In (5) -0.015 (1) — 0.016 (.08) — 0.11 (0) = .12.52%

B Based on this approach, we would estimate an illiquidity discount of 12.52%
for Kristin Kandy.
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Back to Lemmings...
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