Valuation: Part I
Discounted Cash Flow Valuation
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Risk Adjusted Value: Three Basic Propositions

The value of an asset is the present value of the expected cash flows on that asset, over its
expected life:

E(CF) E(CF,) E(CF;)  E(CF,)
+ + e +

(I+r)  (A+r)? (1+0)? (1+r)"

Value of asset =

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

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

Proposition 3: 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.
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DCEF Choices: Equity Valuation versus Firm Valuation

m Valuation: Value the entire business

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
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Equity Valuation

Cash flows considered are
cashflows from assets,
after debt payments and

after making reinvestments .
needed for future growth ( Discount rate reflects only the
cost of raising equity financing /

Present value is value of just the equity claims on the firm
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Firm Valuation

Cash flows considered are
cashflows from assets,
prior to any debt payments

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

but after firm has
reinvested to create growth
assets

Present value is value of the entire firm, and reflects the value of
all claims on the firm.
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Firm Value and Equity Value

To get from firm value to equity value, which of the following would you
need to do?

Subtract out the value of long term debt
Subtract out the value of all debt

Subtract the value of any debt that was included in the cost of capital
calculation

Subtract out the value of all liabilities in the firm

Doing so, will give you a value for the equity which is

greater than the value you would have got in an equity valuation
lesser than the value you would have got in an equity valuation
equal to the value you would have got in an equity valuation
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Cash Flows and Discount Rates

B Assume that you are analyzing a company with the following cashflows for
the next five years.

Year CF to Equity  Interest Exp (I-tax rate) CF to Firm
1 $ 50 $40 $90

2 $ 60 $40 $ 100

3 $68 $40 $ 108

4 $76.2 $ 40 $1162

5 $83.49 $ 40 $ 12349
Terminal Value $ 1603.0 $2363.008

B Assume also that the cost of equity is 13.625% and the firm can borrow long
term at 10%. (The tax rate for the firm is 50%.)

m  The current market value of equity is $1,073 and the value of debt outstanding
is $800.
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Equity versus Firm Valuation

Method 1: Discount CF to Equity at Cost of Equity to get value of equity
¢ Cost of Equity = 13.625%
¢ Value of Equity = 50/1.13625 + 60/1.13625% + 68/1.13625% + 76.2/1.13625* +
(83.49+1603)/1.13625° = $1073
Method 2: Discount CF to Firm at Cost of Capital to get value of firm
Cost of Debt = Pre-tax rate (1- tax rate) = 10% (1-.5) = 5%
WACC =13.625% (1073/1873) + 5% (800/1873) = 9.94%

PV of Firm = 90/1.0994 + 100/1.09942 + 108/1.09943 + 116.2/1.0994* +
(123.49+2363)/1.0994° = $1873

Value of Equity = Value of Firm - Market Value of Debt
=$1873-$ 800 =$1073
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First Principle of Valuation

B Never mix and match cash flows and discount rates.

B The key error to avoid is mismatching cashflows and discount rates, since
discounting cashflows to equity at the weighted average cost of capital will
lead to an upwardly biased estimate of the value of equity, while discounting
cashflows to the firm at the cost of equity will yield a downward biased
estimate of the value of the firm.

Aswath Damodaran

The Effects of Mismatching Cash Flows and Discount Rates

Error 1: Discount CF to Equity at Cost of Capital to get equity value

PV of Equity = 50/1.0994 + 60/1.09942 + 68/1.0994% + 76.2/1.0994* + (83.49+1603)/
1.09945 =$1248

Value of equity is overstated by $175.
Error 2: Discount CF to Firm at Cost of Equity to get firm value

PV of Firm = 90/1.13625 + 100/1.136252 + 108/1.13625% + 116.2/1.13625* +
(123.49+2363)/1.13625° = $1613

PV of Equity = $1612.86 - $800 = $813
Value of Equity is understated by $ 260.
Error 3: Discount CF to Firm at Cost of Equity, forget to subtract out debt, and
get too high a value for equity
Value of Equity = $ 1613
Value of Equity is overstated by $ 540
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Discounted Cash Flow Valuation: The Steps

Estimate the discount rate or rates to use in the valuation
* Discount rate can be either a cost of equity (if doing equity valuation) or a cost of
capital (if valuing the firm)
¢ Discount rate can be in nominal terms or real terms, depending upon whether the
cash flows are nominal or real

* Discount rate can vary across time.

Estimate the current earnings and cash flows on the asset, to either equity
investors (CF to Equity) or to all claimholders (CF to Firm)

Estimate the future earnings and cash flows on the firm being valued,
generally by estimating an expected growth rate in earnings.

Estimate when the firm will reach “stable growth” and what characteristics
(risk & cash flow) it will have when it does.

Choose the right DCF model for this asset and value it.
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Generic DCF Valuation Model

Expected Growth
Cash flows Firm: Growth in
Firm: Pre-debt cash Operating Earnings
flow Equity: Growth in .
Equity: After debt Net Income/EPS Firm is in stable growth:
cash flows Grows at constant rate
forever

Value
Firm: Value of Firm

Equity: Value of Equity

Discount Rate
Firm:Cost of Capital

Equity: Cost of Equity
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*

Value of Equity

Dividends
Net Income

Riskfree Rate :

- No default risk

- No reinvestment risk
- In same currency and
in same terms (real or

nominal as cash flows

Payout Ratio
Dividends

+

Expected Growth
Retention Ratio *
Return on Equity

forever

Cost of Equity

Risk Premium
- Premium for average
risk investment

Beta
- Measures market risk

Firm is in stable growth:
Grows at constant rate

[ * I 1 I_I—l
ype of perating|  [Financial Base Equity ountry Risk
Business | [Leverage| |Leverage Premium Premium

Financing Weights
Debt Ratio = DR

Value of Equity

-In
ins

Riskfree Rate :
- No default risk
- No reinvestment risk

nominal as cash flows

Cashflow to Equity

Net Income

- (Cap Ex - Depr) (1- DR)
- Change in WC (!-DR)

= FCFE

same currency and
ame terms (real or

Expected Growth
Retention Ratio *
Return on Equity

forever

Cost of Equity

Risk Premium
- Premium for average
risk investment

Beta
- Measures market risk

Firm is in stable growth:
Grows at constant rate

[ +| 1 l_l—l
ype of perating]  [Financial | Base Equity |
Business | |Leverage| |Leverage Premium

Country Risk
Premium
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VALUING A FIRM

Return on Capital Firm is in stable growth:

Grows at constant rate
forever

Cashflow to Firm Expected Growth
EBIT (1-t) Reinvestment Rate
- (Cap Ex - Depr)
- Change in WC
=FCFF

[

Value of Operating Assets

FCFF4 FCFF2  FCFF3
| | |

Terminal Value= FCFF n4+1/(r-gn)
FCFF4 FCFF5
| |

+ Cash & Non-op Assets
= Value of Firm

- Value of Debt

= Value of Equity

f f f Forever

Discount at WACC= Cost of Equity (Equity/(Debt + Equity)) + Cost of Debt (Debt/(Debt+ Equity))
A

Cost of Equity Cost of Debt

(Riskfree Rate

+ Default Spread) (1-t)

Weights
Based on Market Value

Riskfree Rate :

- No default risk

- No reinvestment risk
- In same currency and
in same terms (real or
nominal as cash flows

Beta
+ | - Measures market risk

Risk Premium
X | - Premium for average
risk investment

[ + I 1
Type of Operating| |Financial Base Equity Country Risk
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Discounted Cash Flow Valuation: The Inputs
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I. Estimating Discount Rates

DCF Valuation
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Estimating Inputs: Discount Rates

B Critical ingredient in discounted cashflow valuation. Errors in estimating the
discount rate or mismatching cashflows and discount rates can lead to serious
errors in valuation.

B At an intuitive level, the discount rate used should be consistent with both the
riskiness and the type of cashflow being discounted.

¢ Equity versus Firm: If the cash flows being discounted are cash flows to equity, the
appropriate discount rate is a cost of equity. If the cash flows are cash flows to the
firm, the appropriate discount rate is the cost of capital.

¢ Currency: The currency in which the cash flows are estimated should also be the
currency in which the discount rate is estimated.

¢ Nominal versus Real: If the cash flows being discounted are nominal cash flows
(i.e., reflect expected inflation), the discount rate should be nominal
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Cost of Equity

B The cost of equity should be higher for riskier investments and lower for safer
investments

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

B Most risk and return models in finance also assume that the marginal investor
is well diversified, and that the only risk that he or she perceives in an
investment is risk that cannot be diversified away (I.e, market or non-
diversifiable risk)
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The Cost of Equity: Competing Models

Model
CAPM

APM

Multi

factor

Proxy
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Expected Return
E(R) =R+ f (R;- Rp)

ER)=R+2, B; (R-R)

E(R) =R+ Z; x B; R-Rp

ER)=a+3Z_ \bY,

Inputs Needed

Riskfree Rate

Beta relative to market portfolio

Market Risk Premium

Riskfree Rate; # of Factors;

Betas relative to each factor

Factor risk premiums

Riskfree Rate; Macro factors

Betas relative to macro factors
Macro economic risk premiums

Proxies

Regression coefficients
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The CAPM: Cost of Equity

B Consider the standard approach to estimating cost of equity:
Cost of Equity = Riskfree Rate + Equity Beta * (Equity Risk Premium)
B In practice,
* Goverrnment security rates are used as risk free rates
¢ Historical risk premiums are used for the risk premium

¢ Betas are estimated by regressing stock returns against market returns
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A Riskfree Rate

B On ariskfree asset, the actual return is equal to the expected return. Therefore,
there is no variance around the expected return.
B For an investment to be riskfree, then, it has to have
* No default risk
¢ No reinvestment risk
1. Time horizon matters: Thus, the riskfree rates in valuation will depend upon
when the cash flow is expected to occur and will vary across time.

2. Not all government securities are riskfree: Some governments face default risk
and the rates on bonds issued by them will not be riskfree.
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Test 1: A riskfree rate in US dollars!

In valuation, we estimate cash flows forever (or at least for very long time
periods). The right riskfree rate to use in valuing a company in US dollars

would be
A three-month Treasury bill rate
A ten-year Treasury bond rate

©)
d) A TIPs (inflation-indexed treasury) rate

A thirty-year Treasury bond rate

US treasary rates
January 2012
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Test 2: A Riskfree Rate in Euros

Figure 4: Governent Bond Rates in Euros
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Test 3: A Riskfree Rate in Indian Rupees

a)
b)
©)
d)

The Indian government had 10-year Rupee bonds outstanding, with a
yield to maturity of about 8.5% on January 1, 2012.

In January 2012, the Indian government had a local currency sovereign
rating of Baa3. The typical default spread (over a default free rate) for
Baa3 rated country bonds in early 2012 was 2%.

The riskfree rate in Indian Rupees is

The yield to maturity on the 10-year bond (8.5%)

The yield to maturity on the 10-year bond + Default spread (10.5%)
The yield to maturity on the 10-year bond — Default spread (6.5%)
None of the above
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Sovereign Default Spread: Three paths to the same
destination...

Sovereign dollar or euro denominated bonds: Find sovereign bonds
denominated in US dollars, issued by emerging markets. The difference
between the interest rate on the bond and the US treasury bond rate should be
the default spread. For instance, in January 2012, the US dollar denominated
10-year bond issued by the Brazilian government (with a Baa2 rating) had an
interest rate of 3.5%, resulting in a default spread of 1.6% over the US treasury
rate of 1.9% at the same point in time. (On the same day, the ten-year
Brazilian BR denominated bond had an interest rate of 12%)

CDS spreads: Obtain the default spreads for sovereigns in the CDS market. In
January 2012, the CDS spread for Brazil in that market was 1.43%.

Average spread: For countries which don’t issue dollar denominated bonds or
have a CDS spread, you have to use the average spread for other countries in
the same rating class.
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Sovereign Default Spreads: End of 2011

Rating | Default spread in basis points
Aaa
Aal 25
Aa2 50
Aa3 70
Al 85
A2 100
A3 115
Baal 150
Baa2 175
Baa3 200
Bal 240
Ba2 275
Ba3 325
B1 400
B2 500
B3 600
Caal 700
Caa2 850
Caa3 1000
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Test 4: A Real Riskfree Rate

a)

b)

In some cases, you may want a riskfree rate in real terms (in real
terms) rather than nominal terms.

To get a real riskfree rate, you would like a security with no default
risk and a guaranteed real return. Treasury indexed securities offer this
combination.

In January 2012, the yield on a 10-year indexed treasury bond was
1.00%. Which of the following statements would you subscribe to?
This (1.00%) is the real riskfree rate to use, if you are valuing US
companies in real terms.

This (1.00%) is the real riskfree rate to use, anywhere in the world

Explain.
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No default free entity: Choices with riskfree rates....

m Estimate a range for the riskfree rate in local terms:
e Approach 1: Subtract default spread from local government bond rate:
Government bond rate in local currency terms - Default spread for Government in local
currency
¢ Approach 2: Use forward rates and the riskless rate in an index currency (say Euros
or dollars) to estimate the riskless rate in the local currency.
m Do the analysis in real terms (rather than nominal terms) using a real riskfree
rate, which can be obtained in one of two ways —
¢ from an inflation-indexed government bond, if one exists
¢ set equal, approximately, to the long term real growth rate of the economy in which
the valuation is being done.
m Do the analysis in a currency where you can get a riskfree rate, say US dollars
or Euros.
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Test 5: Matching up riskfree rates

B You are valuing Embraer, a Brazilian company, in U.S. dollars and are
attempting to estimate a riskfree rate to use in the analysis (in August 2004).
The riskfree rate that you should use is

A. The interest rate on a Brazilian Reais denominated long term bond issued by the
Brazilian Government (11%)
B. The interest rate on a US $ denominated long term bond issued by the Brazilian
Government (6%)
C. The interest rate on a dollar denominated bond issued by Embraer (9.25%)
The interest rate on a US treasury bond (3.75%)
E. None of the above

o
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Why do riskfree rates vary across currencies?
January 2012 Risk free rates

Riskfree rate in different currencies - January 2012

12.00%
10.00%

8.00%

4.00%

Australian  Euro panes nad 8ritish [
dollar Yen dollar Pound "

0.00%
indian  Brazilian
upee Reals

Usdollar 3 Dutch  Canadian

Guilder

Danish  Swiss Franc
Krone
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One more test on riskfree rates...

B In January 2012, the 10-year treasury bond rate in the United States
was 1.87%, a historic low. Assume that you were valuing a company
in US dollars then, but were wary about the riskfree rate being too low.
Which of the following should you do?

2) Replace the current 10-year bond rate with a more reasonable
normalized riskfree rate (the average 10-year bond rate over the last 30
years has been about 4%)

b) Use the current 10-year bond rate as your riskfree rate but make sure
that your other assumptions (about growth and inflation) are consistent
with the riskfree rate

¢ Something else...
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Everyone uses historical premiums, but..

B The historical premium is the premium that stocks have historically earned
over riskless securities.
B Practitioners never seem to agree on the premium; it is sensitive to
¢ How far back you go in history...
*  Whether you use T.bill rates or T.Bond rates
¢ Whether you use geometric or arithmetic averages.
m For instance, looking at the US:
Arithmetic Average Geometric Average
Stocks - T. Bills | Stocks - T. Bonds | Stocks - T. Bills | Stocks - T. Bonds
1928-2011 7.55% 5.79% 5.62% 4.10%
2.22% 2.36%
1962-2011 5.38% 3.36% 4.02% 2.35%
2.39% 2.68%
2002-2011 3.12% -1.92% 1.08% -3.61%
6.46% 8.94%
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The perils of trusting the past.......
B Noisy estimates: Even with long time periods of history, the risk premium that

you derive will have substantial standard error. For instance, if you go back to
1928 (about 83 years of history) and you assume a standard deviation of 20%
in annual stock returns, you arrive at a standard error of greater than 2%:

Standard Error in Premium = 20%/v80 = 2.26%

(An aside: The implied standard deviation in equities rose to almost 50% during

the last quarter of 2008. Think about the consequences for using historical risk
premiums, if this volatility persisted)

Survivorship Bias: Using historical data from the U.S. equity markets over the
twentieth century does create a sampling bias. After all, the US economy and
equity markets were among the most successful of the global economies that
you could have invested in early in the century.
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Risk Premium for a Mature Market? Broadening the sample

Historical ERP - By Country 1900-2010

= Geometric Mean

 Arithmetic Mean
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£
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Two Ways of Estimating Country Equity Risk Premiums for
other markets.. Brazil in August 2004

B Default spread on Country Bond: In this approach, the country equity risk
premium is set equal to the default spread of the bond issued by the country
(but only if it is denominated in a currency where a default free entity exists.

* Brazil was rated B2 by Moody’ s and the default spread on the Brazilian
dollar denominated C.Bond at the end of August 2004 was 6.01%.
(10.30%-4.29%)

B Relative Equity Market approach: The country equity risk premium is based

upon the volatility of the market in question relative to U.S market.

Total equity risk premium = Risk Premiumys™ Gcounry Bquity / OUs Equity
Using a 4.82% premium for the US, this approach would yield:

Total risk premium for Brazil = 4.82% (34.56%/19.01%) = 8.76%
Country equity risk premium for Brazil = 8.76% - 4.82% = 3.94%

(The standard deviation in weekly returns from 2002 to 2004 for the Bovespa
was 34.56% whereas the standard deviation in the S&P 500 was 19.01%)
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And a third approach

m Country ratings measure default risk. While default risk premiums and equity
risk premiums are highly correlated, one would expect equity spreads to be
higher than debt spreads.

B Another is to multiply the bond default spread by the relative volatility of
stock and bond prices in that market. Using this approach for Brazil in August
2004, you would get:

¢ Country Equity risk premium = Default spread on country bond* Ocqury gquity /

0C0untry Bond
— Standard Deviation in Bovespa (Equity) = 34.56%
— Standard Deviation in Brazil C-Bond = 26.34%
— Default spread on C-Bond = 6.01%

¢ Country Equity Risk Premium = 6.01% (34.56%/26.34%) = 7.89%
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Can country risk premiums change? Updating Brazil —
January 2007 and January 2009

B In January 2007, Brazil s rating had improved to B1 and the interest rate on
the Brazilian $ denominated bond dropped to 6.2%. The US treasury bond rate
that day was 4.7%, yielding a default spread of 1.5% for Brazil.

¢ Standard Deviation in Bovespa (Equity) = 24%

¢ Standard Deviation in Brazil $-Bond = 12%

¢ Default spread on Brazil $-Bond = 1.50%

¢ Country Risk Premium for Brazil = 1.50% (24/12) = 3.00%

On January 1, 2009, Brazil s rating was Bal but the interest rate on the Brazilian
$ denominated bond was 6.3%, 4.1% higher than the US treasury bond rate of
2.2% on that day.

¢ Standard Deviation in Bovespa (Equity) = 33%

¢ Standard Deviation in Brazil $-Bond = 20%

e Default spread on Brazil $-Bond = 4.1%

¢ Country Risk Premium for Brazil = 4.10% (33/20) = 6.77%
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From Country Equity Risk Premiums to Corporate Equity
Risk premiums

B Approach 1: Assume that every company in the country is equally exposed to
country risk. In this case,

E(Return) = Riskfree Rate + Country ERP + Beta (US premium)

Implicitly, this is what you are assuming when you use the local Government’ s dollar
borrowing rate as your riskfree rate.

m Approach 2: Assume that a company’ s exposure to country risk is similar to
its exposure to other market risk.

E(Return) = Riskfree Rate + Beta (US premium + Country ERP)

m  Approach 3: Treat country risk as a separate risk factor and allow firms to
have different exposures to country risk (perhaps based upon the proportion of
their revenues come from non-domestic sales)

E(Return)=Riskfree Rate+ § (US premium) + A (Country ERP)
ERP: Equity Risk Premium
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Estimating Company Exposure to Country Risk:
Determinants

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).

m  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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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 domesticallyy,,/ % of revenues domestically,y, fm
B Consider, for instance, Embraer and Embratel, both of which are incorporated and
traded in Brazil. Embraer gets 3% of its revenues from Brazil whereas Embratel gets
almost all of its revenues in Brazil. The average Brazilian company gets about 77% of
its revenues in Brazil:
Lambdag,. = 3%/ 77% = 04
«  Lambdag,,,. = 100%/77% = 1.30
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

¢ Firms might be able to actively manage their country risk exposures
m  Consider, for instance, the fact that SAP got about 7.5% of its sales in “Emerging
Asia”, we can estimate a lambda for SAP for Asia (using the assumption that the typical
Asian firm gets about 75% of its revenues in Asia)
e Lambdagsp ag, =7.5%/ 75% =0.10
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Estimating Lambdas: Earnings Approach

Q@ Q3 Q4 Q4 \at

[
1998 1998 1998 1998 JHONG99 1994 1999 Y000 2000

B Embraer B2 Embratel —&—C Bond
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Estimating Lambdas: Stock Returns versus C-Bond Returns

Returng, ... = 0.0195 + 0.2681 Return 4
Returng, ;. = -0.0308 + 2.0030 Return g g

Embraer versus C Bond: 2000-2003 Embratel versus C Bond: 2000-2003
100
o 80
N 60
5 ]
H B
& H
g g
E E
2 2.
0
60 80
30 20 10 0 10 2 30 20 10 0 10 2
Returnon C-Bond Returnon C-Bond

ath Damodaran 44




Estimating a US Dollar Cost of Equity for Embraer -
September 2004

B Assume that the beta for Embraer is 1.07, and that the riskfree rate used is 4.29%. Also
assume that the risk premium for the US is 4.82% and the country risk premium for
Brazil is 7.89%.

B Approach 1: Assume that every company in the country is equally exposed to country
risk. In this case,

E(Return) =4.29% + 1.07 (4.82%) + 7.89% = 17.34%

m  Approach 2: Assume that a company’ s exposure to country risk is similar to its
exposure to other market risk.

E(Return) =4.29 % + 1.07 (4.82%+ 7.89%) = 17.89%

B Approach 3: Treat country risk as a separate risk factor and allow firms to have different
exposures to country risk (perhaps based upon the proportion of their revenues come
from non-domestic sales)

E(Return)=4.29% + 1.07(4.82%) + 0.27 (7.89%) = 11.58%
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Valuing Emerging Market Companies with significant
exposure in developed markets

B The conventional practice in investment banking is to add the country equity
risk premium on to the cost of equity for every emerging market company,
notwithstanding its exposure to emerging market risk. Thus, Embraer would
have been valued with a cost of equity of 17.34% even though it gets only 3%
of its revenues in Brazil. As an investor, which of the following consequences
do you see from this approach?

A. Emerging market companies with substantial exposure in developed markets
will be significantly over valued by equity research analysts.

B. Emerging market companies with substantial exposure in developed markets
will be significantly under valued by equity research analysts.

Can you construct an investment strategy to take advantage of the misvaluation?
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Implied Equity Premiums

m If we assume that stocks are correctly priced in the aggregate and we can
estimate the expected cashflows from buying stocks, we can estimate the
expected rate of return on stocks by computing an internal rate of return.
Subtracting out the riskfree rate should yield an implied equity risk premium.

This implied equity premium is a forward looking number and can be updated
as often as you want (every minute of every day, if you are so inclined).
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Implied Equity Premiums: January 2008

B We can use the information in stock prices to back out how risk averse the market is and how much
of arisk premium it is demanding.

After year 5, we will assume that
earnings on the index will grow at

etween 2001 and 2007 Analysts expect earnings to grow 5% a year for the next 5 years. We 4
ividends and stock will assume that dividends & buybacks will keep pace.. :é?)i?ﬂ]ﬂli_sa;;&r: J;St 3)1 DEIS
uybacks averaged 4.02% Last year’s cashflow (59.03) growing at 5% a year y (= .
f the index each year.
61.98 65.08 68.33 71.75 75 .14
| | | | |
January 1, 2008

S&P 500 is at 1468.36
4.02% of 1468.36 = 59.03

m  If you pay the current level of the index, you can expect to make a return of 8.39% on stocks (which
is obtained by solving for r in the following equation)

m  Implied Equity risk premium = Expected return on stocks - Treasury bond rate = 8.39% - 4.02% =
4.37%
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Implied Risk Premium Dynamics

B Assume that the index jumps 10% on January 2 and that nothing else changes.
What will happen to the implied equity risk premium?

0 Implied equity risk premium will increase
O Implied equity risk premium will decrease

B Assume that the earnings jump 10% on January 2 and that nothing else
changes. What will happen to the implied equity risk premium?

0 Implied equity risk premium will increase
a Implied equity risk premium will decrease

m  Assume that the riskfree rate increases to 5% on January 2 and that nothing
else changes. What will happen to the implied equity risk premium?

a Implied equity risk premium will increase

0 Implied equity risk premium will decrease
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A year that made a difference.. The implied premium in

January 2009
Year Market value of index| Dividends Buybacks |Cash to equity|Dividend yield | Buyback yield| Total yield
2001 1148.09 15.74 14.34 30.08 1.37% 1.25% 2.62%
2002 879.82 15.96 13.87 29.83 1.81% 1.58% 3.39%
2003 1111.91 17.88 13.70 31.58 1.61% 1.23% 2.84%
2004 1211.92 19.01 21.59 40.60 1.57% 1.78% 3.35%
2005 1248.29 22.34 38.82 61.17 1.79% 3.11% 4.90%
2006 1418.30 25.04 48.12 73.16 1.77% 3.39% 5.16%
2007 1468.36 28.14 67.22 95.36 1.92% 4.58% 6.49%
2008 903.25 28.47 40.25 68.72 3.15% 4.61% 7.77%
Normalized 903.25 28.47 24.11 52.584 3.15% 2.67% 5.82%

In 2008, the actual cash

returned to stockholders was

68.72. However, there was a

41% dropoff in buybacks in Analysts expect earnings to grow 4% a year for the next 5 years. We

After year 5, we will assume that
earnings on the index will grow at
2.21%, the same rate as the entire

Q4. We reduced the total will assume that dividends & buybacks will keep pace.. - St
buybacks for the year by that  Last year’s cashflow (52.58) growing at 4% a year economy (= riskfree rate).
amount.
54.69 56.87 59.15 61.52 63AT8
1 1 1 1
| 5469 5687  59.15 6152 6398 63.98(1.0221)

January 1,2009 903.25= i s AR T 5 22 3

S&P 500 is at 903.25 (+r) (+r) (4r)y (+r) (A+r)y (= 022D(1+r)

Adjusted Dividends & Expected Return on Stocks (1/1/09) = 8.64%

Buybacks for 2008 = 52.58 Equity Risk Premium = 8.64% - 2.21% = 6.43%
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The Anatomy of a Crisis: Implied ERP from September 12,

2008 to January 1, 2009

S&P 500
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Implied Equity Risk Premium - 9/12- 12/31/08
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An Updated Equity Risk Premium:

B OnJanuary 1,2012, the S&P 500 was at 1257.60, essentially unchanged for the year.
And it was a year of macro shocks — political upheaval in the Middle East and sovereign
debt problems in Europe. The treasury bond rate dropped below 2% and buybacks/
dividends surged.

In the trailing 12 months, the
cash returned to stockholders
was 74.17. Using the average
cash yield of 4.71% for
2002-2011 the cash returned
would have been 59.29.

63.54

Analysts expect earnings to grow 9.6% in 2012, 11.9% in 2013,
8.2% in 2014,4.5% in 2015 and 2% therafter, resulting in a
compounded annual growth rate of 7.18% over the next 5 years. We
will assume that dividends & buybacks will grow 7.18% a year for
the next 5 years.

68.11 73.00 78.24
1 1 1

83.86

After year 5, we will assume that
earnings on the index will grow at
1.87%, the same rate as the entire
economy (= riskfree rate).

Data Sources:
| Dividends and Buybacks

January 1,2012
S&P 500 is at 1257.60
Adjusted Dividends &

Buybacks for 2011 = 59.29

Aswath Damodaran

125760 =——+ ——+ ———+——

63.54 68.11  73.00 78,24+83.86 83.86(1.0187)

(r=0187)(1+7)°

(1+r) (1+7) +ry

Expected Return on Stocks (1/1/12)
T.Bond rate on 1/1/12
Equity Risk Premium =7.91% - 1.87%

(1+r) (1+r)
=791%
=1.87%
=6.04%

last year: S&P
Expected growth rate:
News stories, Yahoo!
Finance, Bloomberg
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Implied Premiums in the US: 1960-2011

Implied Premium for US Equity Market
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Implied Premium versus Risk Free Rate
Figure 11: Implied ERP and Risk free Rates
25.00%
[Expected Return on Stocks = T.Bond Rate + Equity Risk Premium _]
2000% /
1500% At the end of 2008, the ERP was
|almost three times the riskfree rate.
The highest ratio ever prior to this
was in 1960, when the ERP was 1.2|
times the riskfree rate.
1000%
S00%
0.00%
*Implicd Premium (FCFE) *T.Bond Rate
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Equity Risk Premiums and Bond Default Spreads

Figure 15: Equity Risk Premiums and Bond Default Spreads
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Equity Risk Premiums and Cap Rates (Real Estate)
Figure 17: Equity Risk Premiums, Cap Rates and Bond Spreads
~cami
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Why implied premiums matter?

[m]

In many investment banks, it is common practice (especially in corporate
finance departments) to use historical risk premiums (and arithmetic averages
at that) as risk premiums to compute cost of equity. If all analysts in the
department used the geometric average premium for 1928-2011 of 4.1% to
value stocks in January 2012, given the implied premium of 6.04%, what were
they likely to find?

The values they obtain will be too low (most stocks will look overvalued)

The values they obtain will be too high (most stocks will look under valued)

There should be no systematic bias as long as they use the same premium to
value all stocks.
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Which equity risk premium should you use for the US?

Historical Risk Premium: When you use the historical risk premium, you are
assuming that premiums will revert back to a historical norm and that the time
period that you are using is the right norm.

Current Implied Equity Risk premium: You are assuming that the market is
correct in the aggregate but makes mistakes on individual stocks. If you are
required to be market neutral, this is the premium you should use. (What
types of valuations require market neutrality?)

Average Implied Equity Risk premium: The average implied equity risk
premium between 1960-2011 in the United States is about 4%. You are
assuming that the market is correct on average but not necessarily at a point in
time.

Aswath Damodaran
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Implied premium for the Sensex (September 2007)

m Inputs for the computation

e Sensex on 9/5/07 = 15446

¢ Dividend yield on index = 3.05%

* Expected growth rate - next 5 years = 14%

¢ Growth rate beyond year 5 = 6.76% (set equal to riskfree rate)
m  Solving for the expected return:

m  Expected return on stocks = 11.18%
m Implied equity risk premium for India = 11.18% - 6.76% = 4.42%
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Implied Equity Risk Premium comparison:
January 2008 versus January 2009

Country ERP (1/1/08) | ERP (1/1/09)
United States 4.37% 6.43%
UK 4.20% 6.51%
Germany 4.22% 6.49%
Japan 3.91% 6.25%
India 4.88% 9.21%
China 3.98% 7.86%
Brazil 5.45% 9.06%
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Estimating Beta

B The standard procedure for estimating betas is to regress stock returns (R;)
against market returns (Ry,) -

Rj=a+bRy
e where ais the intercept and b is the slope of the regression.
The slope of the regression corresponds to the beta of the stock, and measures
the riskiness of the stock.
m This beta has three problems:
e It has high standard error
» Itreflects the firm’ s business mix over the period of the regression, not the current
mix

o Itreflects the firm’ s average financial leverage over the period rather than the
current leverage.
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Beta Estimation: The Noise Problem
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Beta Estimation: The Index Effect
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Solutions to the Regression Beta Problem
B Modify the regression beta by
¢ changing the index used to estimate the beta
* adjusting the regression beta estimate, by bringing in information about the
fundamentals of the company
B Estimate the beta for the firm using
» the standard deviation in stock prices instead of a regression against an index
e accounting earnings or revenues, which are less noisy than market prices.
m  Estimate the beta for the firm from the bottom up without employing the
regression technique. This will require
¢ understanding the business mix of the firm
¢ estimating the financial leverage of the firm
m  Use an alternative measure of market risk not based upon a regression.
64
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The Index Game...

Aracruz ADR vs S&P 500

Aracruz vs Bovespa

Aracruz ADR

] 140
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Determinants of Betas

Beta of Equity (Levered Beta)
|

@eta of Firm (Unlevered Be!a))
T

Financial Leverage:

Other things remaining equal, the

1 greater the proportion of capital that

/Nature of product or
service offered by

company:

Other things remaining equal,

the more discretionary the

product or service, the higher

the beta.

a firm raises from debt the higher its
equity beta will be

/Operaling Leverage (Fixed
Costs as percent of total
costs):

Other things remaining equal
the greater the proportion of

Implciations
the costs that are fixed, the Highly levered firms should have highe betas
higher the beta of the than firms with less d
company.

Equity Beta (Levered b
Unlev Beta (1 + (1-1) (DebUEqulty Ratio))

/lmp/fcaﬁons
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
lhan low prices goods/services

firms.
4. Growth firms should have
higher betas.
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/lm lications
1. Firms with high infrastructure
needs and rigid cost structures
should have higher betas than
firms with flexible cost structures.
2. Smaller firms should have higher
betas than larger firms.

3. Young firms should have higher
etas than more mature firms.
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In a perfect world... we would estimate the beta of a firm by
doing the following

Start with the beta of the business that the firm is in

Adjust the business beta for the operatiing leverage of the firm to arrive at the
unlevered beta for the firm.

q
Levered Beta = Unlevered Beta ( 1 + (1- tax rate) (Debt/Equity))
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Adjusting for operating leverage...

Within any business, firms with lower fixed costs (as a percentage of total
costs) should have lower unlevered betas. If you can compute fixed and
variable costs for each firm in a sector, you can break down the unlevered beta
into business and operating leverage components.

¢ Unlevered beta = Pure business beta * (1 + (Fixed costs/ Variable costs))
The biggest problem with doing this is informational. It is difficult to get
information on fixed and variable costs for individual firms.

In practice, we tend to assume that the operating leverage of firms within a
business are similar and use the same unlevered beta for every firm.
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Adjusting for financial leverage...

Conventional approach: If we assume that debt carries no market risk (has a
beta of zero), the beta of equity alone can be written as a function of the

unlevered beta and the debt-equity ratio

By, =B, (1+ ((1-HD/E))

In some versions, the tax effect is ignored and there is no (1-t) in the equation.

Debt Adjusted Approach: If beta carries market risk and you can estimate the
beta of debt, you can estimate the levered beta as follows:

B, =B, (1+ ((1-)D/E)) - By, (1-t) (D/E)
While the latter is more realistic, estimating betas for debt can be difficult to

do.
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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
traded firms. Unlever this average beta using the average debt to
equity ratio across the publicly traded firms in the sample.

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

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

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

Step 5: Compute a levered beta (equity beta) for your firm, using
the market debt to equity ratio for your firm.
Levered bottom-up beta = Unlevered beta (1+ (1-t) (Debt/Equity))

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

While revenues or operating income
are often used as weights, it is better
to try to estimate the value of each
business.

If you expect the business mix of your

firm to change over time, you can

ghange the weights on a year-to-year
asis.

you expect you
change over
change over

0 equity rafio fo
levered beta wi




Why bottom-up betas?

B The standard error in a bottom-up beta will be significantly lower than the
standard error in a single regression beta. Roughly speaking, the standard error
of a bottom-up beta estimate can be written as follows:

Std error of bottom-up beta = Average Std Error across Betas

y/Number of firms in sample
m The bottom-up beta can be adjusted to reflect changes in the firm’ s business
mix and financial leverage. Regression betas reflect the past.

B You can estimate bottom-up betas even when you do not have historical stock
prices. This is the case with initial public offerings, private businesses or
divisions of companies.
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Bottom-up Beta: Firm in Multiple Businesses
SAP in 2004

H Approach 1: Based on business mix

¢ SAP is in three business: software, consulting and training. We will aggregate the
consulting and training businesses

Business Revenues EV/Sales Value Weights Beta
Software  $5.3 325 17.23 80% 1.30
Consulting $2.2 2.00 4.40 20% 1.05
SAP $75 21.63 1.25

m Approach 2: Customer Base

Revenue Breakdown by Sector
in € millions | percent | change since previous year
Public services 604

FAnancial services 519 ‘ 9% | +15%
P A T T
7%|+0% Process

Industries 1,469

B 20% | +8%

Industries 1,674
2% | +1%

Discrete
Industries 1,808
24% | +0%

Consumer
Industries 1,350
18% | +0%
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Embraer’ s Bottom-up Beta

siness Unlevered Beta D/E Ratio Levered beta
rospace 0.95 18.95% 1.07

vered Beta = Unlevered Beta ( 1 + (1- tax rate) (D/E Ratio)
=095 (1+(1-.34) (.1895)) = 1.07

ath Damodaran 73

Comparable Firms?

n an unlevered beta estimated using U.S. and European aerospace companies be
used to estimate the beta for a Brazilian aerospace company?

Yes
No
hat concerns would you have in making this assumption?
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Gross Debt versus Net Debt Approaches

Gross Debt Ratio for Embraer = 1953/11,042 = 18.95%
Levered Beta using Gross Debt ratio = 1.07

=(1953-2320)/ 11,042 =-3.32%

be a net debt ratio rather than a gross debt ratio.
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Net Debt Ratio for Embraer = (Debt - Cash)/ Market value of Equity

Levered Beta using Net Debt Ratio = 0.95 (1 + (1-.34) (-.0332)) =0.93

The cost of Equity using net debt levered beta for Embraer will be much lower
than with the gross debt approach. The cost of capital for Embraer, though,
will even out since the debt ratio used in the cost of capital equation will now
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The Cost of Equity: A Recap

Preferably, a bottom-up beta,
based upon other firms in the
business, and firm’s own financial
leverage

Has to be in the same Historical Premium
currency as cash flows, 1. Mature Equity Market Premium:

and defined in same terms Average premium earned by
(real or nominal) as the stocks over T.Bonds in U.S.
cash flows 2. Country risk premium =
Country Default Spread* ( 0Equity/0Country bond)|

Implied Premium
Based on how equity
market is priced today
and a simple valuation
model




Estimating the Cost of Debt

B The cost of debt is the rate at which you can borrow at currently, It will reflect
not only your default risk but also the level of interest rates in the market.
B The two most widely used approaches to estimating cost of debt are:

¢ Looking up the yield to maturity on a straight bond outstanding from the firm. The
limitation of this approach is that very few firms have long term straight bonds that
are liquid and widely traded

¢ Looking up the rating for the firm and estimating a default spread based upon the
rating. While this approach is more robust, different bonds from the same firm can
have different ratings. You have to use a median rating for the firm
B When in trouble (either because you have no ratings or multiple ratings for a
firm), estimate a synthetic rating for your firm and the cost of debt based upon
that rating.
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Estimating Synthetic Ratings

B The rating for a firm can be estimated using the financial characteristics of the
firm. In its simplest form, the rating can be estimated from the interest
coverage ratio

Interest Coverage Ratio = EBIT / Interest Expenses

B For Embraer’ s interest coverage ratio, we used the interest expenses from
2003 and the average EBIT from 2001 to 2003. (The aircraft business was
badly affected by 9/11 and its aftermath. In 2002 and 2003, Embraer reported
significant drops in operating income)

¢ Interest Coverage Ratio = 462.1 /129.70 = 3.56

Aswath Damodaran
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Interest Coverage Ratios, Ratings and Default Spreads: 2003

& 2004

If Interest Coverage Ratio is Estimated Bond Rating Default Spread(2003) Default Spread(2004)
>8.50 (>12.50) AAA 0.75% 0.35%
6.50-8.50 (9.5-12.5) AA 1.00% 0.50%
550-650 (7.59.5) A+ 1.50% 0.70%
425-550 (6-7.5) A 1.80% 0.85%
300-425 (45-6) A- 2.00% 1.00%
250-3.00 (4-45) BBB 2.25% 1.50%
2.25-2.50 (3.5-4) BB+ 2.75% 2.00%
200-225 ((3-3.5) BB 3.50% 2.50%
1.75-2.00 (2.5-3) B+ 4.75% 325%
1.50-1.75  (2-2.5) B 6.50% 4.00%
125-150 (1.5-2) B- 8.00% 6.00%
0.80-125 (1.25-1.5) ccc 10.00% 8.00%
0.65-0.80 (0.8-1.25) cC 11.50% 10.00%
020-065 (0.5-0.8) C 12.70% 12.00%
<0.20 (<0.5) D 15.00% 20.00%

The first number under interest coverage ratios is for larger market cap companies and the second in brackets is for
smaller market cap companies. For Embraer , I used the interest coverage ratio table for smaller/riskier firms (the

numbers in brackets) which yields a lower rating for the same interest coverage ratio.
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Cost of Debt computations

m Companies in countries with low bond ratings and high default risk might bear

the burden of country default risk, especially if they are smaller or have all of
their revenues within the country.

B Larger companies that derive a significant portion of their revenues in global
markets may be less exposed to country default risk. In other words, they may
be able to borrow at a rate lower than the government.

m The synthetic rating for Embraer is A-. Using the 2004 default spread of
1.00%, we estimate a cost of debt of 9.29% (using a riskfree rate of 4.29% and
adding in two thirds of the country default spread of 6.01%):

Cost of debt

= Riskfree rate + 2/3(Brazil country default spread) + Company default spread =4.29% +
4.00%+ 1.00% = 9.29%
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Synthetic Ratings: Some Caveats

B The relationship between interest coverage ratios and ratings, developed using
US companies, tends to travel well, as long as we are analyzing large
manufacturing firms in markets with interest rates close to the US interest rate

B They are more problematic when looking at smaller companies in markets
with higher interest rates than the US. One way to adjust for this difference is
modify the interest coverage ratio table to reflect interest rate differences (For
instances, if interest rates in an emerging market are twice as high as rates in
the US, halve the interest coverage ratio.
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Default Spreads: The effect of the crisis of 2008.. And the
aftermath

Default spread over treasury
Rating 1-Jan-08| 12-Sep-08| 12-Nov-08 1-Jan-09| 1-Jan-10 1-Jan-11
Aaa/AAA 0.99%) 1.40%) 2.15%| 2.00% 0.50%) 0.55%|
Aal/AA+ 1.15%) 1.45%) 2.30%| 2.25% 0.55%) 0.60%|
Aa2/AA 1.25%) 1.50%) 2.55% 2.50% 0.65% 0.65%)
Aa3/AA- 1.30%) 1.65%) 2.80%) 2.75% 0.70%; 0.75%
Al/A+ 1.35%) 1.85%) 3.25% 3.25% 0.85% 0.85%
A2/A 1.42%) 1.95%) 3.50%) 3.50% 0.90% 0.90%
A3/A- 1.48%) 2.15% 3.75%| 3.75% 1.05%) 1.00%
Baal/BBB+ 1.73%) 2.65%) 4.50%| 5.25% 1.65%) 1.40%
Baa2/BBB 2.02% 2.90% 5.00% 5.75% 1.80%) 1.60%
Baa3/BBB- 2.60% 3.20%) 5.75% 7.25% 2.25% 2.05%)
Bal/BB+ 3.20% 4.45%)| 7.00%| 9.50%) 3.50% 2.90%)
Ba2/BB 3.65%) 5.15% 8.00%)| 10.50% 3.85% 3.25%
Ba3/BB- 4.00%) 5.30% 9.00%| 11.00% 4.00%) 3.50%|
B1/B+ 4.55%) 5.85%) 9.50%| 11.50% 4.25%) 3.75%|
B2/B 5.65% 6.10%) 10.50% 12.50% 5.25% 5.00%
B3/B- 6.45% 9.40%) 13.50% 15.50% 5.50% 6.00%
Caa/CCC+ 7.15% 9.80%) 14.00% 16.50% 7.75% 7.75%
ERP 4.37%| 4.52%) 6.30%) 6.43%)| 4.36%| 5.20%
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Updated Default Spreads - January 2012

Rating 1 year 5 year 10 year | 30year
Aaa/AAA 0.35% 0.70% 0.65% 0.85%
Aal/AA+ 0.45% 0.75% 0.80% 1.10%
Aa2/AA 0.50% 0.80% 0.95% 1.15%
Aa3/AA- 0.60% 0.85% 1.05% 1.20%

Al/A+ 0.65% 0.90% 1.15% 1.30%
A2/A 0.80% 1.05% 1.20% 1.40%
A3/A- 0.95% 1.25% 1.45% 1.65%

Baal/BBB+ 1.20% 1.70% 2.00% 2.20%
Baa2/BBB 1.30% 2.05% 2.30% 2.50%
Baa3/BBB-| 2.00% 2.80% 3.10% 3.25%
Bal/BB+ 4.00% 4.00% 3.75% 3.75%

Ba2/BB 4.50% 5.50% 4.50% 4.75%
Ba3/BB- 4.75% 5.75% 4.75% 5.25%
B1/B+ 5.75% 6.75% 5.50% 5.50%
B2/B 6.25% 7.75% 6.50% 6.00%
B3/B- 6.50% 9.00% 6.75% 6.25%
Caa/CCC 7.25% 9.25% 8.75% 8.25%
CcC 8.00% 9.50% 9.50% 9.50%
C 9.00% 10.00% 10.50% 10.50%
D 10.00% 12.00% 12.00% 12.00%
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Subsidized Debt: What should we do?

B Assume that the Brazilian government lends money to Embraer at a subsidized
interest rate (say 6% in dollar terms). In computing the cost of capital to value
Embraer, should be we use the cost of debt based upon default risk or the
subisidized cost of debt?

0 The subsidized cost of debt (6%). That is what the company is paying.

a The fair cost of debt (9.25%). That is what the company should require its
projects to cover.

0 A number in the middle.
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Weights for the Cost of Capital Computation

In computing the cost of capital for a publicly traded firm, the general rule for
computing weights for debt and equity is that you use market value weights
(and not book value weights). Why?

Because the market is usually right
Because market values are easy to obtain
Because book values of debt and equity are meaningless

[ AW =

None of the above
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Estimating Cost of Capital: Embraer in 2003

B Equity
«  Cost of Equity = 4.29% + 1.07 (4%) + 0.27 (7.89%) = 10.70%
¢ Market Value of Equity =11,042 million BR ($ 3,781 million)
m Debt
e Cost of debt =4.29% + 4.00% +1.00%= 9.29%
¢ Market Value of Debt = 2,083 million BR ($713 million)
m  Cost of Capital
Cost of Capital = 10.70 % (.84) + 9.29% (1- .34) (0.16)) =9.97%
The book value of equity at Embraer is 3,350 million BR.
The book value of debt at Embraer is 1,953 million BR; Interest expense is 222 mil BR;
Average maturity of debt = 4 years
Estimated market value of debt =222 million (PV of annuity, 4 years, 9.29%) + $1,953
million/1.0929* = 2,083 million BR

Aswath Damodaran

86




If you had to do it....Converting a Dollar Cost of Capital to a
Nominal Real Cost of Capital

B Approach 1: Use a BR riskfree rate in all of the calculations above. For instance, if the
BR riskfree rate was 12%, the cost of capital would be computed as follows:
¢ Cost of Equity = 12% + 1.07(4%) + 0.27 (7.89%) = 18.41%
¢ Cost of Debt = 12% + 1% = 13%
¢ (This assumes the riskfree rate has no country risk premium embedded in it.)
B Approach 2: Use the differential inflation rate to estimate the cost of capital. For
instance, if the inflation rate in BR is 8% and the inflation rate in the U.S. is 2%
Cost of capital=

(1+Cost of Capitaly) 1+ Inflationpy

1+ Inﬂation$
=1.0997 (1.08/1.02)-1 =0.1644 or 16.44%

Aswath Damodaran 87

Dealing with Hybrids and Preferred Stock

B When dealing with hybrids (convertible bonds, for instance), break the
security down into debt and equity and allocate the amounts accordingly.
Thus, if a firm has $ 125 million in convertible debt outstanding, break the
$125 million into straight debt and conversion option components. The
conversion option is equity.

B  When dealing with preferred stock, it is better to keep it as a separate
component. The cost of preferred stock is the preferred dividend yield. (As a
rule of thumb, if the preferred stock is less than 5% of the outstanding market
value of the firm, lumping it in with debt will make no significant impact on
your valuation).
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Decomposing a convertible bond...

Assume that the firm that you are analyzing has $125 million in face value of
convertible debt with a stated interest rate of 4%, a 10 year maturity and a
market value of $140 million. If the firm has a bond rating of A and the
interest rate on A-rated straight bond is 8%, you can break down the value of
the convertible bond into straight debt and equity portions.
¢ Straight debt = (4% of $125 million) (PV of annuity, 10 years, 8%) + 125 million/
1.081° = $91.45 million

* Equity portion = $140 million - $91.45 million = $48.55 million
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Recapping the Cost of Capital

Cost of borrowing should be based upon . )
(1) synthetic or actual bond rating Marginal tax rate, reflecting
(2) default spread tax benefits of debt

Cost of Borrowing = Riskfree rate + Default spread

ost of equity . i
based upon bottom-up Weights should be market value weights

beta
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Aswath Damodaran

II. Estimating Cash Flows

DCF Valuation
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Steps in Cash Flow Estimation

m Estimate the current earnings of the firm

If looking at cash flows to equity, look at earnings after interest expenses - i.e. net
income
If looking at cash flows to the firm, look at operating earnings after taxes

B Consider how much the firm invested to create future growth

If the investment is not expensed, it will be categorized as capital expenditures. To
the extent that depreciation provides a cash flow, it will cover some of these
expenditures.

Increasing working capital needs are also investments for future growth

m If looking at cash flows to equity, consider the cash flows from net debt issues
(debt issued - debt repaid)
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Measuring Cash Flows

All claimholders in the firm

EBIT (1- tax rate)

- ( Capital Expenditures - Depreciation)
- Change in non-cash working capital

= Free Cash Flow to Firm (FCFF)

Net Income

- (Capital Expenditures - Depreciation)
- Change in non-cash Working Capital
- (Principal Repaid - New Debt Issues)
- Preferred Dividend

Dividends
+ Stock Buybacks

Measuring Cash Flow to the Firm

IT (1 - tax rate)

- (Capital Expenditures - Depreciation)

- Change in Working Capital

= Cash flow to the firm

Where are the tax savings from interest payments in this cash flow?
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From Reported to Actual Earnings

— Operafing leases R&D EXpenses
Firm’s Comparable - Convert into debt - Convert into asset
history Firms - Adjust operating income - Adjust operating income

Normalize Cleanse operating items of
Earnings - Financial Expenses

- Capital Expenses

- Non-recurring expenses

Measuring Earnings

pdate
- Trailing Earnings
- Unofficial numbers
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I. Update Earnings

When valuing companies, we often depend upon financial statements for
inputs on earnings and assets. Annual reports are often outdated and can be
updated by using-

¢ Trailing 12-month data, constructed from quarterly earnings reports.

¢ Informal and unofficial news reports, if quarterly reports are unavailable.
Updating makes the most difference for smaller and more volatile firms, as
well as for firms that have undergone significant restructuring.
Time saver: To get a trailing 12-month number, all you need is one 10K and
one 10Q (example third quarter). Use the Year to date numbers from the 10Q:

Trailing 12-month Revenue = Revenues (in last 10K) - Revenues from first 3 quarters
of last year + Revenues from first 3 quarters of this year.
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II. Correcting Accounting Earnings

Make sure that there are no financial expenses mixed in with operating
expenses

e Financial expense: Any commitment that is tax deductible that you have to meet no
matter what your operating results: Failure to meet it leads to loss of control of the
business.

e Example: Operating Leases: While accounting convention treats operating leases as
operating expenses, they are really financial expenses and need to be reclassified as
such. This has no effect on equity earnings but does change the operating earnings

Make sure that there are no capital expenses mixed in with the operating
expenses

e Capital expense: Any expense that is expected to generate benefits over multiple
periods.

* R & D Adjustment: Since R&D is a capital expenditure (rather than an operating
expense), the operating income has to be adjusted to reflect its treatment.
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The Magnitude of Operating Leases
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Dealing with Operating Lease Expenses

B Operating Lease Expenses are treated as operating expenses in computing
operating income. In reality, operating lease expenses should be treated as
financing expenses, with the following adjustments to earnings and capital:

B Debt Value of Operating Leases = Present value of Operating Lease
Commitments at the pre-tax cost of debt

®  When you convert operating leases into debt, you also create an asset to
counter it of exactly the same value.

m  Adjusted Operating Earnings

Adjusted Operating Earnings = Operating Earnings + Operating Lease Expenses -
Depreciation on Leased Asset

¢ As an approximation, this works:

Adjusted Operating Earnings = Operating Earnings + Pre-tax cost of Debt * PV of
Operating Leases.
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Operating Leases at The Gap in 2003

B The Gap has conventional debt of about $ 1.97 billion on its balance sheet and
its pre-tax cost of debt is about 6%. Its operating lease payments in the 2003
were $978 million and its commitments for the future are below:

Year Commitment (millions) Present Value (at 6%)

1 $899.00 $848.11

2 $846.00 $752.94

3 $738.00 $619.64

4 $598.00 $473.67

5 $477.00 $356.44

6&7 $982.50 each year $1,346.04

Debt Value of leases = $4,396.85 (Also value of leased asset)

m  Debt outstanding at The Gap = $1,970 m + $4,397 m = $6,367 m

B Adjusted Operating Income = Stated OI + OL exp this year - Deprec’ n
=$1,012 m + 978 m - 4397 m /7 = $1,362 million (7 year life for assets)

m  Approximate Ol = $1,012 m + $ 4397 m (.06) = $1,276 m
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The Collateral Effects of Treating Operating Leases as Debt
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The Magnitude of R&D Expenses

lﬂh Damodaran

102




R&D Expenses: Operating or Capital Expenses

B Accounting standards require us to consider R&D as an operating expense
even though it is designed to generate future growth. It is more logical to treat

it as capital expenditures.

B To capitalize R&D,
Specify an amortizable life for R&D (2 - 10 years)
Collect past R&D expenses for as long as the amortizable life
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Sum up the unamortized R&D over the period. (Thus, if the amortizable life is 5
years, the research asset can be obtained by adding up 1/5th of the R&D expense
from five years ago, 2/5th of the R&D expense from four years ago...:
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Capitalizing R&D Expenses: SAP

B R & D was assumed to have a 5-year life.

Year
Current
-1

-2

-3

-4

-5

R&D Expense
1020.02
993.99
909.39
898.25
969.38
744.67

Value of research asset =

Unamortized portion Amortization this year
1.00 1020.02

0.80 795.19 € 198.80

0.60 545.63 € 181.88

0.40 359.30 € 179.65

0.20 193.88 € 193.88

0.00 0.00 € 148.93

Amortization of research asset in 2004

€ 2,914 million
= € 903 million

Increase in Operating Income = 1020 - 903 = € 117 million

Aswath Damodaran
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The Effect of Capitalizing R&D at SAP
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III. One-Time and Non-recurring Charges

Assume that you are valuing a firm that is reporting a loss of $ 500 million,
due to a one-time charge of $ 1 billion. What is the earnings you would use in
your valuation?

A loss of $ 500 million
A profit of $ 500 million

Would your answer be any different if the firm had reported one-time losses like
these once every five years?

a Yes
a No
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IV. Accounting Malfeasance....

Though all firms may be governed by the same accounting standards, the
fidelity that they show to these standards can vary. More aggressive firms will
show higher earnings than more conservative firms.

While you will not be able to catch outright fraud, you should look for
warning signals in financial statements and correct for them:

* Income from unspecified sources - holdings in other businesses that are not
revealed or from special purpose entities.

¢ Income from asset sales or financial transactions (for a non-financial firm)

¢ Sudden changes in standard expense items - a big drop in S,G &A or R&D
expenses as a percent of revenues, for instance.

¢ Frequent accounting restatements
¢ Accrual earnings that run ahead of cash earnings consistently

¢ Big differences between tax income and reported income
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V. Dealing with Negative or Abnormally Low Earnings

Why are the earnings neg or abnormally low?

Temporary icality: Life Cycle related Leverage Long-term
Problems reasons: Young Problems: Eg. Operating
i firms and firms with An otherwise Problems: Eg. A firm
infrastructure healthy firm with with significant
problems too much debt. production or cost
problems.

Normalize Earnings

If firm’s size has not rm’s size has changed

changed significantly over time Vale the firm by doing detalled cas!
over time flow forecasts starting with revenues and
reduce or eliminate the problem over
time.:

(a) If problem is structuraTarget for
operating margins of stable firms in the

e firm’
Average Dollar valuing equity) or average
Earnings (Net Income ROC (if valuing firm) on current sedlor. ) )
Fitmadaby " Bvotoquy (RO o curen ot et i s camcrabe
Qé'ﬁrﬁag\?e%me BV of capital (if ROC) with by end of period, which could be its
own optimal or the industry average.
(c) If problem is operating Target for an
industry-average operating margin.
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What tax rate?

The tax rate that you should use in computing the after-tax operating income
should be

The effective tax rate in the financial statements (taxes paid/Taxable income)
The tax rate based upon taxes paid and EBIT (taxes paid/EBIT)
The marginal tax rate for the country in which the company operates

| S WA

The weighted average marginal tax rate across the countries in which the
company operates

None of the above

[m]

0 Any of the above, as long as you compute your after-tax cost of debt using the
same tax rate
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The Right Tax Rate to Use

B The choice really is between the effective and the marginal tax rate. In doing
projections, it is far safer to use the marginal tax rate since the effective tax
rate is really a reflection of the difference between the accounting and the tax
books.

B By using the marginal tax rate, we tend to understate the after-tax operating
income in the earlier years, but the after-tax tax operating income is more
accurate in later years

m If you choose to use the effective tax rate, adjust the tax rate towards the
marginal tax rate over time.

¢ While an argument can be made for using a weighted average marginal tax rate, it
is safest to use the marginal tax rate of the country
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A Tax Rate for a Money Losing Firm

B Assume that you are trying to estimate the after-tax operating income for a
firm with $ 1 billion in net operating losses carried forward. This firm is
expected to have operating income of $ 500 million each year for the next 3
years, and the marginal tax rate on income for all firms that make money is
40%. Estimate the after-tax operating income each year for the next 3 years.

Year 1 Year 2 Year 3
EBIT 500 500 500
Taxes
EBIT (1-t)
Tax rate
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Net Capital Expenditures

B Net capital expenditures represent the difference between capital expenditures
and depreciation. Depreciation is a cash inflow that pays for some or a lot (or
sometimes all of) the capital expenditures.

B In general, the net capital expenditures will be a function of how fast a firm is
growing or expecting to grow. High growth firms will have much higher net
capital expenditures than low growth firms.

B Assumptions about net capital expenditures can therefore never be made
independently of assumptions about growth in the future.
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Capital expenditures should include

Research and development expenses, once they have been re-categorized as
capital expenses. The adjusted net cap ex will be

Adjusted Net Capital Expenditures = Net Capital Expenditures + Current year’ s R&D
expenses - Amortization of Research Asset

Acquisitions of other firms, since these are like capital expenditures. The
adjusted net cap ex will be

Adjusted Net Cap Ex = Net Capital Expenditures + Acquisitions of other firms -
Amortization of such acquisitions

Two caveats:
1. Most firms do not do acquisitions every year. Hence, a normalized measure of
acquisitions (looking at an average over time) should be used

2. The best place to find acquisitions is in the statement of cash flows, usually
categorized under other investment activities
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Cisco’ s Acquisitions: 1999

Acquired Method of Acquisition Price Paid
GeoTel Pooling $1,344
Fibex Pooling $318
Sentient Pooling $103
American Internent  Purchase $58
Summa Four Purchase $129
Clarity Wireless Purchase $153
Selsius Systems Purchase $134
PipeLinks Purchase $118
Amteva Tech Purchase $159
$2,516

Aswath Damodaran 114




Cisco’ s Net Capital Expenditures in 1999

Cap Expenditures (from statement of CF) =$ 584 mil
- Depreciation (from statement of CF) =$ 486 mil
Net Cap Ex (from statement of CF) =$ 98 mil
+ R & D expense =$ 1,594 mil
~"Amortization of R&D =$ 485 mil
+ Acquisitions =$2,516 mil
Adjusted Net Capital Expenditures = $3,723 mil

(Amortization was included in the depreciation number)
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Working Capital Investments

B In accounting terms, the working capital is the difference between current
assets (inventory, cash and accounts receivable) and current liabilities
(accounts payables, short term debt and debt due within the next year)

B A cleaner definition of working capital from a cash flow perspective is the
difference between non-cash current assets (inventory and accounts
receivable) and non-debt current liabilities (accounts payable)

B Any investment in this measure of working capital ties up cash. Therefore, any
increases (decreases) in working capital will reduce (increase) cash flows in
that period.

B When forecasting future growth, it is important to forecast the effects of such
growth on working capital needs, and building these effects into the cash
flows.
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Working Capital: General Propositions

m Changes in non-cash working capital from year to year tend to be volatile. A
far better estimate of non-cash working capital needs, looking forward, can be

estimated by looking at non-cash working capital as a proportion of revenues

B Some firms have negative non-cash working capital. Assuming that this will
continue into the future will generate positive cash flows for the firm. While
this is indeed feasible for a period of time, it is not forever. Thus, it is better
that non-cash working capital needs be set to zero, when it is negative.
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Volatile Working Capital?

Amazon Cisco Motorola

Revenues $ 1,640 $12,154 $30,931
Non-cash WC -419 -404 2547

% of Revenues -25.53% -3.32% 8.23%
Change from last year $ (309) ($700) ($829)
Average: last 3 years -15.16% -3.16% 8.91%
Average: industry 8.71% -2.71% 7.04%

Assumption in Valuation
WC as % of Revenue  3.00% 0.00% 8.23%
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Dividends and Cash Flows to Equity

B In the strictest sense, the only cash flow that an investor will receive from an
equity investment in a publicly traded firm is the dividend that will be paid on
the stock.

B Actual dividends, however, are set by the managers of the firm and may be
much_lower than the potential dividends (that could have been paid out)

* managers are conservative and try to smooth out dividends
¢ managers like to hold on to cash to meet unforeseen future contingencies and
1vestment opportunities
B When actual dividends are less than potential dividends, using a model that
focuses only on dividends will under state the true value of the equity in a
firm.
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Measuring Potential Dividends

B Some analysts assume that the earnings of a firm represent its potential
dividends. This cannot be true for several reasons:
* Earnings are not cash flows, since there are both non-cash revenues and expenses in
the earnings calculation

¢ Even if earnings were cash flows, a firm that paid its earnings out as dividends
would not be investing in new assets and thus could not grow

¢ Valuation models, where earnings are discounted back to the present, will over
estimate the value of the equity in the firm
m The potential dividends of a firm are the cash flows left over after the firm has
made any “investments” it needs to make to create future growth and net debt
repayments (debt repayments - new debt issues)

¢ The common categorization of capital expenditures into discretionary and non-
discretionary loses its basis when there is future growth built into the valuation.
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Estimating Cash Flows: FCFE

m Cash flows to Equity for a Levered Firm
Net Income
- (Capital Expenditures - Depreciation)
- Changes in non-cash Working Capital
- (Principal Repayments - New Debt Issues)
= Free Cash flow to Equity

¢ I have ignored preferred dividends. If preferred stock exist, preferred dividends will
also need to be netted out
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Estimating FCFE when Leverage is Stable

Net Income
- (1- 8) (Capital Expenditures - Depreciation)
- (1- ) Working Capital Needs
= Free Cash flow to Equity
0= Debt/Capital Ratio
For this firm,
¢ Proceeds from new debt issues = Principal Repayments + & (Capital Expenditures -
Depreciation + Working Capital Needs)
® In computing FCFE, the book value debt to capital ratio should be used when
looking back in time but can be replaced with the market value debt to capital
ratio, looking forward.
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Estimating FCFE: Disney

Net Income=$ 1533 Million

Capital spending = $ 1,746 Million

Depreciation per Share = $ 1,134 Million

Increase in non-cash working capital = $ 477 Million
Debt to Capital Ratio = 23.83%

m Estimating FCFE (1997):

Net Income $1,533 Mil
- (Cap. Exp - Depr)*(1-DR) $465.90 [(1746-1134)(1-.2383)]
Chg. Working Capital*(1-DR) $363.33 [477(1-.2383)]
= Free CF to Equity $ 704 Million
Dividends Paid $ 345 Million
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FCFE and Leverage: Is this a free lunch?
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FCFE and Leverage: The Other Shoe Drops
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Leverage, FCFE and Value

In a discounted cash flow model, increasing the debt/equity ratio will generally
increase the expected free cash flows to equity investors over future time
periods and also the cost of equity applied in discounting these cash flows.
Which of the following statements relating leverage to value would you
subscribe to?

Increasing leverage will increase value because the cash flow effects will
dominate the discount rate effects

Increasing leverage will decrease value because the risk effect will be greater
than the cash flow effects

Increasing leverage will not affect value because the risk effect will exactly
offset the cash flow effect

Any of the above, depending upon what company you are looking at and
where it is in terms of current leverage
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III. Estimating Growth

DCF Valuation
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Ways of Estimating Growth in Earnings

B Look at the past

¢ The historical growth in earnings per share is usually a good starting point for
growth estimation

B Look at what others are estimating
¢ Analysts estimate growth in earnings per share for many firms. It is useful to know
what their estimates are.
m  Look at fundamentals

¢ Ultimately, all growth in earnings can be traced to two fundamentals - how much
the firm is investing in new projects, and what returns these projects are making for
the firm.
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I. Historical Growth in EPS

B Historical growth rates can be estimated in a number of different ways
¢ Arithmetic versus Geometric Averages
* Simple versus Regression Models
W Historical growth rates can be sensitive to
¢ the period used in the estimation
® In using historical growth rates, the following factors have to be considered
¢ how to deal with negative earnings
» the effect of changing size
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Motorola: Arithmetic versus Geometric Growth Rates

Revenues % Change EBITDA % Change EBIT % Change
1994| § 22,245 $ 4,151 $ 2,604
1995| § 27,037 21.54% $ 4,850 16.84% $ 2931 12.56%
1996 § 27,973 3.46% $ 4268 -12.00% $ 1,960 -33.13%
1997 § 29,794 6.51% $ 4,276 0.19% $ 1,947 -0.66%
1998| $ 29,398 -1.33% $ 3,019 -29.40% $ 822 -57.78%
1999 $ 30,931 5.21% $ 5398 78.80% $ 3,216 291.24%
Arithmetic Average 7.08% 10.89% 42.45%
Geometric Average 6.82% 5.39% 4.31%
Standard deviation 8.61% 41.56% 141.78%
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A Test

0o ol

You are trying to estimate the growth rate in earnings per share at Time
Warner from 1996 to 1997. In 1996, the earnings per share was a deficit of
$0.05. In 1997, the expected earnings per share is $ 0.25. What is the growth
rate?

-600%
+600%
+120%
Cannot be estimated
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Dealing with Negative Earnings

When the earnings in the starting period are negative, the growth rate cannot
be estimated. (0.30/-0.05 = -600%)
There are three solutions:

¢ Use the higher of the two numbers as the denominator (0.30/0.25 = 120%)

¢ Use the absolute value of earnings in the starting period as the denominator
(0.30/0.05=600%)

¢ Use a linear regression model and divide the coefficient by the average earnings.

When earnings are negative, the growth rate is meaningless. Thus, while the
growth rate can be estimated, it does not tell you much about the future.
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The Effect of Size on Growth: Callaway Golf

Year Net Profit Growth Rate

1990 1.80

1991 6.40 255.56%
1992 19.30 201.56%
1993 41.20 113.47%
1994 78.00 89.32%
1995 97.70 25.26%
1996 122.30 25.18%

Geometric Average Growth Rate = 102%
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Extrapolation and its Dangers

Year Net Profit

1996 $ 12230
1997 $ 24705
1998 $ 49903
1999 $ 1,008.05
2000 $ 2,036.25
2001 $ 411323

m If net profit continues to grow at the same rate as it has in the past 6 years, the
expected net income in 5 years will be $ 4.113 billion.
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II. Analyst Forecasts of Growth

B While the job of an analyst is to find under and over valued stocks in the
sectors that they follow, a significant proportion of an analyst’ s time (outside
of selling) is spent forecasting earnings per share.

¢ Most of this time, in turn, is spent forecasting earnings per share in the next
earnings report

* While many analysts forecast expected growth in earnings per share over the next 5
years, the analysis and information (generally) that goes into this estimate is far
more limited.

B Analyst forecasts of earnings per share and expected growth are widely
disseminated by services such as Zacks and IBES, at least for U.S companies.
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How good are analysts at forecasting growth?

B Analysts forecasts of EPS tend to be closer to the actual EPS than simple time
series models, but the differences tend to be small

Study Time Period Analyst Forecast Error  Time Series Model
Collins & Hopwood Value Line Forecasts 31.7% 34.1%
Brown & Rozeff Value Line Forecasts 28.4% 32.2%
Fried & Givoly Earnings Forecaster 16.4% 19.8%

m The advantage that analysts have over time series models
* tends to decrease with the forecast period (next quarter versus 5 years)
¢ tends to be greater for larger firms than for smaller firms
¢ tends to be greater at the industry level than at the company level
m  Forecasts of growth (and revisions thereof) tend to be highly correlated across
analysts.
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Are some analysts more equal than others?

B A study of All-America Analysts (chosen by Institutional Investor) found that

* There isno evidence that analysts who are chosen for the All-America Analyst
team were chosen because they were better forecasters of earnings. (Their median
forecast error in the quarter prior to being chosen was 30%; the median forecast
error of other analysts was 28%)

¢ However, in the calendar year following being chosen as All-America analysts,
these analysts become slightly better forecasters than their less fortunate brethren.
(The median forecast error for All-America analysts is 2% lower than the median
forecast error for other analysts)

¢ Earnings revisions made by All-America analysts tend to have a much greater
impact on the stock price than revisions from other analysts

¢ The recommendations made by the All America analysts have a greater impact on
stock prices (3% on buys; 4.7% on sells). For these recommendations the price
changes are sustained, and they continue to rise in the following period (2.4% for
buys; 13.8% for the sells).
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The Five Deadly Sins of an Analyst

B Tunnel Vision: Becoming so focused on the sector and valuations within the
sector that you lose sight of the bigger picture.

B Lemmingitis:Strong urge felt to change recommendations & revise earnings
estimates when other analysts do the same.

B Stockholm Syndrome: Refers to analysts who start identifying with the
managers of the firms that they are supposed to follow.

m  Factophobia (generally is coupled with delusions of being a famous story
teller): Tendency to base a recommendation on a “story” coupled with a
refusal to face the facts.

m Dr. Jekyll/Mr.Hyde: Analyst who thinks his primary job is to bring in
investment banking business to the firm.
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Propositions about Analyst Growth Rates

Proposition 1: There if far less private information and far more public
information in most analyst forecasts than is generally claimed.
Proposition 2: The biggest source of private information for analysts remains
the company itself which might explain
¢ why there are more buy recommendations than sell recommendations (information
bias and the need to preserve sources)
e why there is such a high correlation across analysts forecasts and revisions
¢ why All-America analysts become better forecasters than other analysts after they
are chosen to be part of the team.
Proposition 3: There is value to knowing what analysts are forecasting as
earnings growth for a firm. There is, however, danger when they agree too
much (lemmingitis) and when they agree to little (in which case the
information that they have is so noisy as to be useless).
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III. Fundamental Growth Rates

Current Return on
Investment on
Projects

12%

Investment
in Existing
Projects

$ 1000

Investment Next Period’s Investment Return on

in Existing Return on in New Investment on
Projects Investment Projects New Projects
$1000 12% $100 12%

Investment hange in Investment Return on

in Existing ROI from in New Investment on
Projects current to next Projects New Projects
$1000 period: 0% $100 12%
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Growth Rate Derivations
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I. Expected Long Term Growth in EPS

When looking at growth in earnings per share, these inputs can be cast as follows:
Reinvestment Rate = Retained Earnings/ Current Earnings = Retention Ratio
Return on Investment = ROE = Net Income/Book Value of Equity

In the special case where the current ROE is expected to remain unchanged
geps = Retained Earnings, ;/ NI ; * ROE

= Retention Ratio * ROE

=b *ROE
Proposition 1: The expected growth rate in earnings for a company cannot
exceed its return on equity in the long term.
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Estimating Expected Growth in EPS: Wells Fargo in 2008

B Return on equity (based on 2008 earnings)= 17.56%
Retention Ratio (based on 2008 earnings and dividends) = 45.37%

B Expected growth rate in earnings per share for Wells Fargo, if it can maintain
these numbers.

Expected Growth Rate = 0.4537 (17.56%) = 7.97%
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Regulatory Effects on Expected EPS growth

B Assume now that the banking crisis of 2008 will have an impact on the capital
ratios and profitability of banks. In particular, you can expect that the book
capital (equity) needed by banks to do business will increase 30%, starting
now. Assuming that Wells continues with its existing businesses, estimate the
expected growth rate in earnings per share for the future.

New Return on Equity =

Expected growth rate =
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One way to pump up ROE: Use more debt

m ROE =ROC + D/E (ROC - i (1-1))
where,
ROC = EBIT, (1 - tax rate) / Book value of Capital,
D/E = BV of Debt/ BV of Equity
i = Interest Expense on Debt / BV of Debt
t = Tax rate on ordinary income
m Note that Book value of capital = Book Value of Debt + Book value of Equity.
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Decomposing ROE: Brahma in 1998

B Brahma (now Ambev) had an extremely high return on equity, partly because
it borrowed money at a rate well below its return on capital
¢ Return on Capital = 19.91%
¢ Debt/Equity Ratio = 77%
o After-tax Cost of Debt = 5.61%
¢ Return on Equity = ROC + D/E (ROC - i(1-t))
1991% +0.77 (19.91% - 5.61%) = 30.92%
m This seems like an easy way to deliver higher growth in earnings per
share. What (if any) is the downside?
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Decomposing ROE: Titan Watches (India)

Return on Capital = 9.54%

Debt/Equity Ratio = 191% (book value terms)

After-tax Cost of Debt = 10.125%

Return on Equity = ROC + D/E (ROC - i(1-t))
9.54% + 1.91 (9.54% - 10.125%) = 8.42%
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II. Expected Growth in Net Income

B The limitation of the EPS fundamental growth equation is that it focuses on
per share earnings and assumes that reinvested earnings are invested in
projects earning the return on equity.

B A more general version of expected growth in earnings can be obtained by
substituting in the equity reinvestment into real investments (net capital
expenditures and working capital):

Equity Reinvestment Rate = (Net Capital Expenditures + Change in Working Capital)
(1 - Debt Ratio)/ Net Income
Expected Growth = Equity Reinvestment Rate * ROE

‘Net Income
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III. Expected Growth in EBIT And Fundamentals: Stable
ROC and Reinvestment Rate

B  When looking at growth in operating income, the definitions are
Reinvestment Rate = (Net Capital Expenditures + Change in WC)/EBIT(1-t)
Return on Investment = ROC = EBIT(1-t)/(BV of Debt + BV of Equity)
B Reinvestment Rate and Return on Capital
gepir = (Net Capital Expenditures + Change in WC)/EBIT(1-t) * ROC =
Reinvestment Rate * ROC
m Proposition: The net capital expenditure needs of a firm, for a given

growth rate, should be inversely proportional to the quality of its
investments.
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Estimating Growth in EBIT: Cisco versus Motorola - 1999

Cisco’s Fundamentals

B Reinvestment Rate = 106.81%

B Return on Capital =34.07%

B Expected Growth in EBIT =(1.0681)(.3407) = 36.39%
Motorola’s Fundamentals

m Reinvestment Rate = 52.99%

® Return on Capital = 12.18%

m  Expected Growth in EBIT = (.5299)(.1218) = 6.45%
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IV. Operating Income Growth when Return on Capital is
Changing

B When the return on capital is changing, there will be a second component to
growth, positive if the return on capital is increasing and negative if the return
on capital is decreasing.

B If ROC, is the return on capital in period t and ROC,,, is the return on capital
in period t+1, the expected growth rate in operating income will be:

Expected Growth Rate = ROC,,, * Reinvestment rate

+(ROC,,, —ROC)) / ROC,

m If the change is over multiple periods, the second component should be spread

out over each period.

t+1
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Motorola’ s Growth Rate

B Motorola’ s current return on capital is 12.18% and its reinvestment rate is
52.99%.

B We expect Motorola’ s return on capital to rise to 17.22% over the next 5 years
(which is half way towards the industry average)

Expected Growth Rate

= ROCyeyy avestments* Reinvestment Rate et {[1+HROCy, 5 yeurs ROCcyrond/ROC yrend -1}

1722%.5299 +{ [14+(.1722-.1218)/.1218]"3-1}

.1629 or 16.29%

One way to think about this is to decompose Motorola’ s expected growth into

Growth from new investments: .1722%5299=9.12%

Growth from more efficiently using existing investments: 16.29%-9.12%=7.17%

{Note that I am assuming that the new investments start making 17.22%
immediately, while allowing for existing assets to improve returns gradually}
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The Value of Growth

Firm 1 Firm 2 Firm 3 Firm 4 Firm 5
Reinvestment Rate 20.00% 100.00% 200.00% 20.00% 0.00%
ROIC on new investment 50.00% 10.00% 5.00% 10.00% 10.00%
ROIC on existing investments before 10.00% 10.00% 10.00% 10.00% 10.00%
ROIC on existing investments after 10.00% 10.00% 10.00% 10.80% 11.00%
Expected growth rate 10.00% 10.00% 10.00% 10.00% 10.00%

Expected growth = Growth from new investments + Efficiency growth
= Reinv Rate * ROC + (ROC,-ROC, ))/ROC,

Assume that your cost of capital is 10%. As an investor, rank these
firms in the order of most value growth to least value growth.
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V. Estimating Growth when Operating Income is Negative or
Margins are changing
B When operating income is negative or margins are expected to change over

time, we use a three step process to estimate growth:

* Estimate growth rates in revenues over time
— Use historical revenue growth to get estimates of revenue growth in the near future
— Decrease the growth rate as the firm becomes larger
— Keep track of absolute revenues to make sure that the growth is feasible

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

* Estimate the capital that needs to be invested to generate revenue growth and

expected margins
— Estimate a sales to capital ratio that you will use to generate reinvestment needs each
year.
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Sirius Radio: Revenues and Revenue Growth-

June 2006

Revenue Revenues Operating Operating Income
Growth rate Margin

$187 -419.92 % -$787
200.00% $562 -199.96% -$1,125
100.00% $1,125 -89.98% -$1,012
80.00% $2,025 -34.99% -$708
60.00% $3,239 -7.50% -$243
40.00% $4,535 6.25% $284
25.00% $5,669 13.13% $744
20.00% $6,803 16.56% $1,127
15.00% $7.823 18.28% $1.430
10.00% $8.,605 19.14% $1,647
5.00% $9,035 19.57% $1,768

Target margin based upon

Clear Channel
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Sirius: Reinvestment Needs

\

Capital invested in year t+!=
Capital invested in year t +
Reinvestment in year t+1

Industry average Sales/Cap Ratio
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Expected Growth Rate
I

( Operating Income )

( Stable ROC ) ( ChangingROC ) ( Negative Earnings

Equity Earnings

ROC * OCi+1*Reinvestment Rate
Reinvestment Rate i (ROCt+1-ROCH/ROC
1. Revenue Growth
2. Operating Margins
Earnings per share 3. Reinvestment Needs
Stable ROE hanging ROE Stable ROE hanging ROE
RO *Retention Ratio T . .
ROE * Retention Ratic N (lfg];t.;.]-ROF{) /ROE ROE * Equity ROE¢+1*Eq. Reinv Ratio
Reinvestment Ratio i+ (ROE¢+1-ROE)/ROE
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IV. Closure in Valuation

Discounted Cashflow Valuation
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Getting Closure in Valuation

A publicly traded firm potentially has an infinite life. The value is therefore the
present value of cash flows forever.

Since we cannot estimate cash flows forever, we estimate cash flows for a
“growth period” and then estimate a terminal value, to capture the value at the
end of the period:
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Ways of Estimating Terminal Value

iquidation ‘ Multiple Approac table Growt
Value Model
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Getting Terminal Value Right
1. Obey the growth cap

B  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

m  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.

m  One simple proxy for the nominal growth rate of the economy is the riskfree rate.
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Getting Terminal Value Right
2. Don’ t wait too long...

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?

0o doD

< 5 years
5 years
10 years
>10 years

What high growth period would you use for a larger firm with a proven track
record of delivering growth in the past?

oo ood

Aswath Damodaran

5 years
10 years
15 years
Longer
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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:

The New York Times
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Don’ t forget that growth has to be earned..
3. Think about what your firm will earn as returns forever..

B 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

B In stable growth, you cannot count on efficiency delivering growth
(why?) and you have to reinvest to deliver the growth rate that you
have forecast. 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:

* Reinvestment Rate = Stable growth rate/ Stable period Return on capital

B A key issue in valuation is whether it okay to assume that firms can
earn more than their cost of capital in perpetuity. There are some
(McKinsey, for instance) who argue that the return on capital = cost of
capital in stable growth...
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There are some firms that earn excess returns.....

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 periods.

A more sustainable measure

Retures oa ivested capital (ROIC) is sustainable cver time, but growsh isevitably dechnes

ROIC,

Real revense growth,
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And don’ t fall for sleight of hand...

B A typical assumption in many DCF valuations, when it comes to stable
growth, is that capital expenditures offset depreciation and there are no
working capital needs. Stable growth firms, we are told, just have to
make maintenance cap ex (replacing existing assets ) to deliver
growth. If you make this assumption, what expected growth rate can
you use in your terminal value computation?

B What if the stable growth rate = inflation rate? Is it okay to make this
assumption then?
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Getting Terminal Value Right
4. Be internally consistent..

B Risk and costs of equity and capital: Stable growth firms tend to
¢ Have betas closer to one
¢ Have debt ratios closer to industry averages (or mature company averages)
¢ Country risk premiums (especially in emerging markets should evolve over time)
B The excess returns at stable growth firms should approach (or become) zero.
ROC -> Cost of capital and ROE -> Cost of equity
m The reinvestment needs and dividend payout ratios should reflect the lower
growth and excess returns:
¢ Stable period payout ratio = 1 - g/ ROE
¢ Stable period reinvestment rate = g/ ROC
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V. Beyond Inputs: Choosing and Using the
Right Model

Discounted Cashflow Valuation
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Summarizing the Inputs

B In summary, at this stage in the process, we should have an estimate of the
* the current cash flows on the investment, either to equity investors (dividends or
free cash flows to equity) or to the firm (cash flow to the firm)
¢ the current cost of equity and/or capital on the investment
¢ the expected growth rate in earnings, based upon historical growth, analysts
forecasts and/or fundamentals
m The next step in the process is deciding
¢ which cash flow to discount, which should indicate
¢ which discount rate needs to be estimated and
¢ what pattern we will assume growth to follow
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Which cash flow should I discount?

B Use Equity Valuation
(a) for firms which have stable leverage, whether high or not, and
(b) if equity (stock) is being valued

B Use Firm Valuation

(a) for firms which have leverage which is too high or too low, and expect to change
the leverage over time, because debt payments and issues do not have to be factored
in the cash flows and the discount rate (cost of capital) does not change
dramatically over time.

(b) for firms for which you have partial information on leverage (eg: interest expenses
are missing..)

(c) in all other cases, where you are more interested in valuing the firm than the equity.
(Value Consulting?)
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Given cash flows to equity, should I discount dividends or
FCFE?

B Use the Dividend Discount Model
¢ (a) For firms which pay dividends (and repurchase stock) which are close to the
Free Cash Flow to Equity (over a extended period)
¢ (b)For firms where FCFE are difficult to estimate (Example: Banks and Financial
Service companies)
m  Use the FCFE Model
¢ (a) For firms which pay dividends which are significantly higher or lower than the
Free Cash Flow to Equity. (What is significant? ... As a rule of thumb, if dividends
are less than 80% of FCFE or dividends are greater than 110% of FCFE over a 5-
year period, use the FCFE model)
¢ (b) For firms where dividends are not available (Example: Private Companies,
IPOs)
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What discount rate should I use?

m Cost of Equity versus Cost of Capital
¢ If discounting cash flows to equity -> Cost of Equity
¢ If discounting cash flows to the firm -> Cost of Capital
B What currency should the discount rate (risk free rate) be in?
¢ Match the currency in which you estimate the risk free rate to the currency of your
cash flows
m  Should I use real or nominal cash flows?
* If discounting real cash flows -> real cost of capital
¢ If nominal cash flows -> nominal cost of capital

* Ifinflation is low (<10%), stick with nominal cash flows since taxes are based upon
nominal income

¢ Ifinflation is high (>10%) switch to real cash flows
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‘Which Growth Pattern Should I use?

If your firm is
¢ large and growing at a rate close to or less than growth rate of the economy, or
¢ constrained by regulation from growing at rate faster than the economy
* has the characteristics of a stable firm (average risk & reinvestment rates)
Use a Stable Growth Model
If your firm
¢ islarge & growing at a moderate rate (< Overall growth rate + 10%) or
¢ has a single product & barriers to entry with a finite life (e.g. patents)

Use a 2-Stage Growth Model

m If your firm
¢ is small and growing at a very high rate (> Overall growth rate + 10%) or
* has significant barriers to entry into the business
¢ has firm characteristics that are very different from the norm
Use a 3-Stage or n-stage Model
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The Building Blocks of Valuation
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6. Tying up Loose Ends
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But what comes next?
. Since this is a discounted cashflow valuation, should there be a real option
Value of Operating Assets premium?
+ Cash and Marketable Operating versus Non-opeating cash
Securities 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?
N Should you discount this value for opacity or 7
Value of Firm How about a premium for synergy?
What about a premium for intangibles (brand name)?
'What should be counted in debt?
- Value of 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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1. The Value of Cash

B The simplest and most direct way of dealing with cash and marketable
securities is to keep it out of the valuation - the cash flows should be before
interest income from cash and securities, and the discount rate should not be
contaminated by the inclusion of cash. (Use betas of the operating assets alone
to estimate the cost of equity).

®  Once the operating assets have been valued, you should add back the value of
cash and marketable securities.

B In many equity valuations, the interest income from cash is included in the
cashflows. The discount rate has to be adjusted then for the presence of cash.
(The beta used will be weighted down by the cash holdings). Unless cash
remains a fixed percentage of overall value over time, these valuations will
tend to break down.
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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 [N} [N} Argentina
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Should you ever discount cash for its low returns?

There are some analysts who argue that companies with a lot of cash on their
balance sheets should be penalized by having the excess cash discounted to
reflect the fact that it earns a low return.
* Excess cash is usually defined as holding cash that is greater than what the firm
needs for operations.
* A low return is defined as a return lower than what the firm earns on its non-cash
investments.
This is the wrong reason for discounting cash. If the cash is invested in riskless
securities, it should earn a low rate of return. As long as the return is high
enough, given the riskless nature of the investment, cash does not destroy
value.

There is a right reason, though, that may apply to some companies...
Managers can do stupid things with cash (overpriced acquisitions, pie-in-the-
sky projects....) and you have to discount for this possibility.
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Cash: Discount or Premium?
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The Case of Closed End Funds: Price and NAV

Figure 11.7: Premiums/Discounts on Closed End Funds- November 2011
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A Simple Explanation for the Closed End Discount

Assume that you have a closed-end fund that invests in ‘average risk” stocks.
Assume also that you expect the market (average risk investments) to make
11.5% annually over the long term. If the closed end fund underperforms the
market by 0.50%), estimate the discount on the fund.
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A Premium for Marketable Securities: Berkshire Hathaway

Berkshire Hathaway

B B B = - 140.0a0%
agaaa
1za.00%
3saaa
10000% g
30aaqa -
- -
g 3
& 23000 - B909% 2 e usnetvahTsEE
a‘-: 5 |[==80at vabesshare
2aaaa 4 £ | rrembm auer Boat vake
# 6000% g
= -
= =
15000 4 §
Acaan &
10aaa
zanan
saaa
a4 aaan
~ @m = = = e o W wm o owm
5 82 8 2 5 2 = 3 o= =2 =
Yaar
Aswath Damodaran 183

2. Dealing with Holdings in Other firms

B Holdings in other firms can be categorized into
¢ Minority passive holdings, in which case only the dividend from the holdings is
shown in the balance sheet
¢ Minority active holdings, in which case the share of equity income is shown in the
income statements

¢ Majority active holdings, in which case the financial statements are consolidated.
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An Exercise in Valuing Cross Holdings

B Assume that you have valued Company A using consolidated financials for $ 1 billion
(using FCFF and cost of capital) and that the firm has $ 200 million in debt. How much
is the equity in Company A worth?

B Now assume that you are told that Company A owns 10% of Company B and that the
holdings are accounted for as passive holdings. If the market cap of company B is $ 500
million, how much is the equity in Company A worth?

m  Now add on the assumption that Company A owns 60% of Company C and that the
holdings are fully consolidated. The minority interest in company C is recorded at $ 40
million in Company A’ s balance sheet. How much is the equity in Company A worth?
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More on Cross Holding Valuation

B Building on the previous example, assume that
*  You have valued equity in company B at $ 250 million (which is half the market’ s
estimate of value currently)
¢ Company A is a steel company and that company C is a chemical company.
Furthermore, assume that you have valued the equity in company C at $250
million.
Estimate the value of equity in company A.

Aswath Damodaran 186




If you really want to value cross holdings right....

B Step 1: Value the parent company without any cross holdings. This will
require using unconsolidated financial statements rather than consolidated
ones.
Step 2: Value each of the cross holdings individually. (If you use the market
values of the cross holdings, you will build in errors the market makes in
valuing them into your valuation.
Step 3: The final value of the equity in the parent company with N cross
holdings will be:

Value of un-consolidated parent company

— Debt of un-consolidated parent company
+
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If you have to settle for an approximation, try this...

B For majority holdings, with full consolidation, convert the minority interest
from book value to market value by applying a price to book ratio (based upon
the sector average for the subsidiary) to the minority interest.
* Estimated market value of minority interest = Minority interest on balance sheet *
Price to Book ratio for sector (of subsidiary)
¢ Subtract this from the estimated value of the consolidated firm to get to value of the
equity in the parent company.
For minority holdings in other companies, convert the book value of these
holdings (which are reported on the balance sheet) into market value by
multiplying by the price to book ratio of the sector(s). Add this value on to the
value of the operating assets to arrive at total firm value.
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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 to generate
cash flows (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:

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

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

Do not double count an asset. If an asset is contributing to 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 Company B
Operating Income  $ 1 billion $ 1 billion
Tax rate 40% 40%
ROIC 10% 10%
Expected Growth 5% 5%
Cost of capital 8% 8%
Business Mix Single Business Multiple Businesses
Holdings Simple Complex
Accounting Transparent Opaque
m  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 100 | 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

Factors. Follow-up Question Answer[Weighting factor[Hy i Heavy Score
|T-Muliiple Businesses | Numiber of businesscs (With more than 107 of revenues) 3 200 3
2. One-time income and expenses Percent of operating imcone = 5% 1000 03
3. Income from unspecified soarces  [Percent of operating income = 5% 10.00 [E]
4. Items in income statement that are
volatile [Percent of operating income = 20% S0 1

Trcome Trom multiple focales [Percent of revenes From non Jomestic Iocales = 3% 00 52}
2. Different tax and reporting books Yes of N Yes=3 [0
3. Headquarters in tax havens Yes or o Yes=1 0

4. Volatile effective tax rate Yes or 3 Yes=2 2
| T-Volatile capital expenditures Yes or & Yes=2 ]
2. Froquent and large acquisitions Yes or No Yes=1 [0
3. Stock payment for acquisstions and
investments Yes or No No Yessd o

[Woeking capital | T. Unispecilicd current assets aod
current liabilities Yes or No Yes Yes=3 3

2 Volatile working capital isems 'Yes or No Yes Yes=2 !
O Shicet asscts and
liabilitics (operating loases and R&D) | Yes or No No Yes=
2. Substantial stock buybacks Yes of No No Yes=

Changing retum on copital over time [15 your return on capital volatile? Yes Yes=:

4. Unsastainably high retarn & Jour i’y ROC och Tigher than industry average” Yes =
T-MuTtiple busincsses umber of businesses (more than 107 of revenoes) = 3
2. Operations in emerging markets Percent of revenocs= 0% 00 23
3. Is the debt market traded? Yes or No. No o=2 2
4. Docs the company have a rating?  [Yes or No No No=2 )
5. Docs the company have off-balance

Yes or No No Yes=$ 0
0% 2000 6
0% 2000 4
No Yes = 10 T
* [
1 ELRE) 1
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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.
M The Conservative Analyst: Don’ t value what you cannot see.
B The Compromise: Adjust the value for complexity
¢ Adjust cash flows for complexity
¢ Adjust the discount rate for complexity
¢ Adjust the expected growth rate/ length of growth period
¢ 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. Be circumspect about defining debt for cost of capital
purposes...

B General Rule: Debt generally has the following characteristics:
¢ 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.

m Defined as such, debt should include
¢ All interest bearing liabilities, short term as well as long term
¢ All leases, operating as well as capital

m  Debt should not include
¢ Accounts payable or supplier credit
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Book Value or Market Value

B You are valuing a distressed telecom company and have arrived at an estimate
of $ 1 billion for the enterprise value (using a discounted cash flow valuation).
The company has $ 1 billion in face value of debt outstanding but the debt is
trading at 50% of face value (because of the distress). What is the value of the
equity?

1 The equity is worth nothing (EV minus Face Value of Debt)

a The equity is worth $ 500 million (EV minus Market Value of Debt)

Would your answer be different if you were told that the liquidation value of the
assets of the firm today is $1.2 billion and that you were planning to liquidate
the firm today?

Aswath Damodaran 195

But you should consider other potential liabilities when
getting to equity value

m 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.
* 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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6. Equity Options issued by the firm..

B Any options issued by a firm, whether to management or employees or to
investors (convertibles and warrants) create claims on the equity of the firm.

B By creating claims on the equity, they can affect the value of equity per share.

B Failing to fully take into account this claim on the equity in valuation will
result in an overstatement of the value of equity per share.
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Why do options affect equity value per share?

W It is true that options can increase the number of shares outstanding but
dilution per se is not the problem.
B Options affect equity value at exercise because

e Shares are issued at below the prevailing market price. Options get exercised only
when they are in the money.

¢ Alternatively, the company can use cashflows that would have been available to
equity investors to buy back shares which are then used to meet option exercise.
The lower cashflows reduce equity value.
m  Options affect equity value before exercise because we have to build in the
expectation that there is a probability and a cost to exercise.
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A simple example...

B XYZ company has $ 100 million in free cashflows to the firm, growing 3% a
year in perpetuity and a cost of capital of 8%. It has 100 million shares
outstanding and $ 1 billion in debt. Its value can be written as follows:

Value of firm = 100/ (.08-.03) =2000
- Debt =1000
= Equity = 1000
Value per share =1000/100 = $10
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Now come the options...

B XYZ decides to give 10 million options at the money (with a strike price of
$10) to its CEO. What effect will this have on the value of equity per share?
a) None. The options are not in-the-money.
b) Decrease by 10%, since the number of shares could increase by 10 million

c) Decrease by less than 10%. The options will bring in cash into the firm but they
have time value.
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Dealing with Employee Options: The Bludgeon Approach

B The simplest way of dealing with options is to try to adjust the denominator
for shares that will become outstanding if the options get exercised.

B In the example cited, this would imply the following:

Value of firm = 100 / (.08-.03) =2000
- Debt = 1000
= Equity = 1000
Number of diluted shares =110
Value per share =1000/110 = $9.09
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Problem with the diluted approach

B The diluted approach fails to consider that exercising options will bring in
cash into the firm. Consequently, they will overestimate the impact of options
and understate the value of equity per share.

B The degree to which the approach will understate value will depend upon how
high the exercise price is relative to the market price.

m In cases where the exercise price is a fraction of the prevailing market price,
the diluted approach will give you a reasonable estimate of value per share.
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The Treasury Stock Approach

B The treasury stock approach adds the proceeds from the exercise of options to
the value of the equity before dividing by the diluted number of shares

outstanding.
m In the example cited, this would imply the following:
Value of firm = 100 / (.08-.03) =2000
- Debt = 1000
= Equity = 1000
Number of diluted shares =110
Proceeds from option exercise =10 * 10 = 100 (Exercise price = 10)
Value per share = (1000+ 100)/110 =$ 10
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Problems with the treasury stock approach

B The treasury stock approach fails to consider the time premium on the options.
In the example used, we are assuming that an at the money option is
essentially worth nothing.

B The treasury stock approach also has problems with out-of-the-money options.
If considered, they can increase the value of equity per share. If ignored, they
are treated as non-existent.
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Dealing with options the right way...

B Step 1: Value the firm, using discounted cash flow or other valuation models.
B Step 2:Subtract out the value of the outstanding debt to arrive at the value of
equity. Alternatively, skip step 1 and estimate the of equity directly.
B Step 3:Subtract out the market value (or estimated market value) of other
equity claims:
¢ Value of Warrants = Market Price per Warrant * Number of Warrants
Alternatively estimate the value using option pricing model

¢ Value of Conversion Option = Market Value of Convertible Bonds - Value of
Straight Debt Portion of Convertible Bonds

¢ Value of employee Options: Value using the average exercise price and maturity.

m Step 4:Divide the remaining value of equity by the number of shares
outstanding to get value per share.
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Valuing Equity Options issued by firms... The Dilution
Problem

B Option pricing models can be used to value employee options with four
caveats —

* Employee options are long term, making the assumptions about constant variance
and constant dividend yields much shakier,

* Employee options result in stock dilution, and

* Employee options are often exercised before expiration, making it dangerous to use
European option pricing models.

* Employee options cannot be exercised until the employee is vested.

m  These problems can be partially alleviated by using an option pricing model,
allowing for shifts in variance and early exercise, and factoring in the dilution
effect. The resulting value can be adjusted for the probability that the
employee will not be vested.
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Back to the numbers... Inputs for Option valuation

Stock Price = $ 10

Strike Price = $ 10

Maturity = 10 years

Standard deviation in stock price = 40%
Riskless Rate = 4%
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Valuing the Options

B Using a dilution-adjusted Black Scholes model, we arrive at the following
inputs:
¢ N(d1)=0.8199
e N(d2)=023624
e Value per call = $ 9.58 (0.8199) - $10 exp @0 (10(0.3624) = $5.42

/

Dilution adjusted Stock price
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Value of Equity to Value of Equity per share

m Using the value per call of $5.42, we can now estimate the value of equity per
share after the option grant:

Value of firm = 100 / (.08-.03) =2000
- Debt = 1000
= Equity = 1000
- Value of options granted =$542
= Value of Equity in stock = $945.8
/ Number of shares outstanding /100
= Value per share =$946
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To tax adjust or not to tax adjust...

B In the example above, we have assumed that the options do not provide any
tax advantages. To the extent that the exercise of the options creates tax
advantages, the actual cost of the options will be lower by the tax savings.

B One simple adjustment is to multiply the value of the options by (1- tax rate)
to get an after-tax option cost.
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Option grants in the future...

B Assume now that this firm intends to continue granting options each year to its
top management as part of compensation. These expected option grants will
also affect value.

B The simplest mechanism for bringing in future option grants into the analysis
is to do the following:

* Estimate the value of options granted each year over the last few years as a percent
of revenues.

¢ Forecast out the value of option grants as a percent of revenues into future years,
allowing for the fact that as revenues get larger, option grants as a percent of
revenues will become smaller.

¢ Consider this line item as part of operating expenses each year. This will reduce the
operating margin and cashflow each year.
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When options affect equity value per share the most...

m Option grants affect value more
¢ The lower the strike price is set relative to the stock price
¢ The longer the term to maturity of the option
¢ The more volatile the stock price
B The effect on value will be magnified if companies are allowed to revisit
option grants and reset the exercise price if the stock price moves down.
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Valuations

Aswath Damodaran
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Companies Valued
Company Model Used Key emphasis
1. Con Ed Stable DDM Stable growth inputs; Implied growth
2a. ABN Amro 2-Stage DDM Breaking down value; Macro risk?
2b. Goldman 3-Stage DDM Regulatory overlay?
2¢. Wells Fargo 2-stage DDM Effects of a market meltdown?
2d. Deutsche Bank  2-stage FCFE Estimating cashflows for a bank
3. S&P 500 2-Stage DDM Dividends vs FCFE; Risk premiums
4. Tsingtao 3-Stage FCFE High Growth & Changing fundamentals
5. Toyota Stable FCFF Normalized Earnings
6. Tube Invest. 2-stage FCFF The cost of corporate governance
7. KRKA 2-stage FCFF Multiple country risk..
8. Tata Group 2-stage FCFF Cross Holding mess
9. Amazon.com n-stage FCFF The Dark Side of Valuation...
10. Amgen 3-stage FCFF Capitalizing R&D
11. Sears 2-stage FCFF Negative Growth?
12.LVS 2-stage FCFF Dealing with Distress
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Risk premiums in Valuation

B The equity risk premiums that I have used in the valuations that follow reflect
my thinking (and how it has evolved) on the issue.

¢ Pre-1998 valuations: In the valuations prior to 1998, I use a risk premium of 5.5%
for mature markets (close to both the historical and the implied premiums then)

¢ Between 1998 and Sept 2008: In the valuations between 1998 and September 2008,
T used a risk premium of 4% for mature markets, reflecting my belief that risk
premiums in mature markets do not change much and revert back to historical
norms (at least for implied premiums).

¢ Valuations done in 2009: After the 2008 crisis and the jump in equity risk
premiums to 6.43% in January 2008, I have used a higher equity risk premium
(5-6%) for the next 5 years and will assume a reversion back to historical norms
(4%) only after year 5.

e In2010 & 2011: In 2010, I reverted back to a mature market premium of 4.5%,
reflecting the drop in equity risk premiums during 2009. In 2011, I plan to use 5%,
reflecting again the change in implied premium over the year.
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Test 1: Is the firm paying 1. CON ED- AUGUST 2008 Test 2: Is the stable growth rate
dividends like a stable growth consistent with fundamentals?
firm? Retention Ratio = 27%

Dividend payout ratio is 73% ROE =Cost of equity = 7.7%
Expected growth = 2.1%

In trailing 12 months, through June 2008
Earnings per share = $3.17 Growth rate forever =2.1%

Dividends per share = $2.32

Value per share today= Expected Dividends per share next year / (Cost of equity - Growth rate)
=2.32 (1.021)/ (.077 - ,021) = $42.30

Cost of Equity = 4.1% + 0.8 (4.5%) = 7.70% On August 12, 2008

T Con Ed was trading at
$ 40.76

Beta
0.80

Riskfree rate

Equity Risk Premium
4.5%

Implied Equity Risk
Premium - U

market in 8/2008

4.10%
10-year T.Bond rate

Beta for regulated
power utilities

a stable growi

Beta of 0.80 is at lower end of the range of stable company betas: 0.8 -1.2

Why a stable growth dividend discount model? M
1. Why stable growth: Company is a regulated utility, restricted from investing in new
growth markets. Growth is constrained by the fact that the population (and power

needs) of its customers in New York are growing at very low rates.

Growth rate forever = 2%

2. Why equity: Company’s debt ratio has been stable at about 70% equity, 30% debt
for decades.

3. Why dividends: Company has paid out about 97% of its FCFE as dividends over
the last five years.

v

Aswaltr varroudrdri £10




Con Ed: Break Even Growth Rates

Con Ed: Value versus Growth Rate

$80.00

$70.00

$60.00
\ Break even point: Value = Price
$50.00 \1/
S $30.00 \_\-\
$20.00

Value per share

—a

$10.00
$0.00
4.10% 3.10% 2.10% 1.10% 0.10% -0.90% -1.90% -2.90% -3.90%
Expected Growth rate
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Following up on DCF valuation...

B Assume that you believe that your valuation of Con Ed ($42.30) is a fair
estimate of the value, 7.70% is a reasonable estimate of Con Ed’ s cost of
equity and that your expected dividends for next year (2.32*1.021) is a fair
estimate, what is the expected stock price a year from now (assuming that the
market corrects its mistake?)

m If you bought the stock today at $40.76, what return can you expect to make
over the next year (assuming again that the market corrects its mistake)?
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2a. ABN AMRO - December 2003
Rationale for model
Why dividends? Because FCFE cannot be estimated

Why 2-stage? Because the expected growth rate in near term is higher than stable growth
ROE = 16%
Retention

Ratio =
Dividends 51.35% Expected Growth g =4%: ROE = 8 35%(=Cost of equity
EPS = 1.85 Eur 51.35% * Beta = 1.00 m
* Payout Ratio 48.65% 16% = 8.22% Payout = (1- 4/8.35) = .521
DPS = 0.90 Eur

[ | ‘erminal Value= EPSg™Payout/(r-g)
= (2.86*.521)/(.0835-.04) = 34.20

EPS 200 Eur 2.17Eur  234Eur  2.54 Eur 2.75 Eur
DPS 097 Eur 1.05 Eur 1.14 Eur 1.23 Eur 1.34 Eur
| | | | e

Cost of Equity
4.95% +0.95 (4%) = 8.15%

Value of Equity per | | | I | > Forever

]s)hie:]riz:nl;;/g(c)f Discount at Cost of Equity

Terminal value at

8.15% =27.62 In December 2003, Amro

Euros was trading at 18.55 Euros
per share

Riskfree Rate:

Long term bond rate in
Euros eta
4.35% + | 095 X

isk Premium
4%

Average beta for European banks =
0.95

%o

F/Iature Market | F),oumry Risk |

%o

2b. Goldman Sachs: August 2008
Rationale for model

hy dividends? Because FCFE cannot be estimated

hy 3-stage? Because the firm is behaving (reinvesting, growing) like a firm with potential
ROE = 13.199%
Retention®

Left return on equity at 2008
levels. well below 16% in
2007 and 20% in 2004-2006.

Dividends g{i‘é‘;; - -
EPS = $16.77 * D270 Expected Growth in g =4%: ROE = 10%(>Cost of equity)
Payout Ratio 8.35% first 5 years = Beta = 1.20

DPS =$1.40 91.65%*13.19% = Payout = (1- 4/10) = .60 or 60%
(Updated numbers for 2008 12.09%

financial year ending 11/08) |

erminal Value= EPS1(0*Payout/(r-g)
= (42.03%1.04%.6)/(.095-.04) = 476.86

Cost of Equity
4.10% + 1.40 (4.5%) = 10.4%

Year 1 2 3 4 5 6 7 8 9 10
EPS $18.80 $21.07 $23.62 $2647 $29.67 $32.78 $3568 $38.26 $40.41 $42.03
Payoutratio  835% 8.35% 835% 835% 835% 18.68% 29.01% 39.34% 49.67% 60.00%
N DPS $157 $176  $197 $221 $248 $6.12 $1035 $1505 $2007 $25.22
Value of Equity per > Forever
;;a\iz:ngyg f Discount at Cost of Equity
Terminal value = Between years 6-10, as growth drops
$222.49 to 4%, payout ratio increases and cost N August 2008, Goldman
of equity decreases. was trading at $ 169/share.

iskfree Rafe:
Treasury bond rate

Risk Premium
efa X 4.5%

+ | 140 Impled Equity Risk

premium in 8/08

4.10%

Average beta for inveestment
banks= 1.40

5%

F/Iaturc Market

ountry Risk
%

Mswaltll vailriouardari
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2¢. Wells Fargo: Valuation on October 7,2008  Assuming that Wells will have to increase ity

: i 30% to reflect tighter
Rationale for model capital base by about e g
Why dividends? Because FCFE cannot be estimated regulatory concerns. (.1756/1.3 =.135
Why 2-stage? Because the expected growth rate in near term is higher than stable growth rate.
ROE =13.5%
Retention
Ratio =
Return on Dividends (Trailing 12 45.37% Expected Growth ¢ =3%: ROE = 7.6%(=Cost of equity)
equity: 17.56%] | months) 4537% * || Beta=1.00: ERP =4%
EPS = $2.16 * 13.5% = 6.13% Payout = (1- 3/7.6) = .60.55%
Payout Ratio 54.63%
DPS = $1.18
[ | erminal Value= EPSg¥Payout/(r-g)
= ($3.00%.6055)/(.076-.03) = $39 41
EPS $229 $2.43 $2.58 $2.74 $2.91
DPS $1.25 $1.33 $1.41 $1.50 $1.59
. | | | | [ .
Value of Equity per | | | I | Forever
]s)h;rfi:nl;;/g f Discount at Cost of Equity
Terminal value at
9.6% = $30.29 In October 2008, Wells
Fargo was trading at $33
per share
Cost of Equity
3.60% + 1.20 (5%) = 9.60%
Riskfree Rate:
Long term treasury bond
rate eta
3.60% + [ 120 X Updated in October 2008
Average beta for US Banks over
last year: 1.20 ature Market ountry Risk
% %
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2d. Deutsche Bank: March 2009

Nomalzed Stable Growth
=3%; Beta=1.00
Last 2 years Net Income ; f equity = 9%
2007 2008 Target capital ostofequity =10.20%
Netinome 3954m  -3855m 306'385% year Expected ratio 10% Retunron equity = 10.20%:
Dividends 2146m  285m Nomalzed growth in R e Faalesg/ROE
Risk adjusted assets =  312,882m ROE = 9.4% e base Tafgg! ROE Safilletie S 2881
Book Equity = 31,914 m—ri ° — 102%
Regulatory Capital = | l l *
eminal Values= 2,823/.102-03) = 39,209 m
Cashflows 5
1 2 3 4 5
Asset Base 325,398¢  338414€  351950€  366,028€  380,669¢
Capital ratio 10.16% 10.12% 10.08% 10.04% 10.00%
ReguatoryCaptal 33,080  34,247¢  35477€  36,749¢  38,067¢
Changein capital 1,146 € 1,187¢€ 1,229¢€ 1,273¢ 1,318¢€
ROE 956% 9'72% 988% 10,045 10.20%
Netincome 3161¢ 3,329¢ 3505¢ 3,690 3,883¢ 3,999
-Reinvestment 1,146€ 1167¢ 1,229¢€ 1,273 1318¢ 1176
PV of CF=31383m | FCFE 2014 2142¢ 2276¢ 2a17¢ 2565¢ 2523
/# shares  581.85 | - ! } } { | -
Value/Share 53.94 €
iscountarCostofequity =3.60% + T.162 " 6% + -0.60% = 11.172%
9 lin March 2009

Deutsche Bank price = 48
Euros/share (down from 89

Euros in early 2008)
[
Region Lambda CRP
Riskfree Rate: ,—‘ngvem Eoro) :
° 3 pe 68 0.00%
Euro Riskiree Rate= Beta x | Mature market United States a2 5.00%
3.6% + 1.162 premium +  [Latin America o1 4.50%
Yo Africa & Middle East | 0.01 7.00%
Asia a1 3.50%
Eastern Europe .04 3.00%
Betatorcommercal & Deutshce Bank 0.60%
nvestment b anking
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Present Value Mechanics — when discount rates are
changing...

B Consider the costs of equity for Goldman Sachs over the next 10 years.
ear 1-5 6 7 8 9 10 on...
ost of equity  104% 1022% 10.04% 9.86% 9.68% 9.50%

estimating the terminal value, we used the 9.50% cost of equity in
stable growth, to arrive at a terminal value of $476.86. What is the
present value of this terminal value?

Intuitively, explain why.
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The Value of Growth

B In any valuation model, it is possible to extract the portion of the value that
can be attributed to growth, and to break this down further into that portion
attributable to “high growth” and the portion attributable to “stable growth”.
In the case of the 2-stage DDM, this can be accomplished as follows:

Value of High Growth
Assets in
Place

Value of Stable Growth

DPS, = Expected dividends per share in year t
r = Cost of Equity
P, = Price at the end of year n
g, = Growth rate forever after year n
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ABN Amro and Goldman Sachs: Decomposing Value

ABN Amro (2003) |Proportion| Goldman (2008) Proportions
. 0.90/.0835 = 1.40/.095 =

»:Isasceets in $10.78 39.02% $14.74 6.62%

0.90*1.04/(.0835-. 1.40*1.04/(.095-.04) -
Stable 04) - $10.78 = 38.88% $14.74 = 5.27%
Growth $10.74 $11.74
Growth 27.62—12.67?610.74 = 22.10% 222.49—$1149.g£t)—211.74 = 88.10%
Assets i i

$27.62 $222.49

Total

Aswath Damodaran
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3a. S&P 500: Dividends January 2012

Rationale for model

Why dividends? Because it is the only tangible cash flow, right?
Why 2-stage? Because the expected growth rate in near term is higher than stable growth rate.

[ Dividends |
$ Dividends in trailing 12
months =26.31

Expected Growth
Analyst estimate for
growth over next 5
years = 7.18%

iskfree rate = 1.87%
ssume that earnings on the index will
TOW at same rate as economy.

v

erminal Value= DPS in year 67 (r-g)
=(37.18*1.0187)/(.0687-.0187) = 75741

Dividends + Buybacks
28.17 30.19 32.26 34.69 37.18
X | | | | | >
Value of Equity per I I I I I =
share =PV of Discount at Cost of Equity
Dividends &

Terminal value at
6.87% = 675.89

Cost of Equity’
1.87% + 1.00 (5%) = 6.87%

Forever

On January 1, 2012, the
S&P 500 index was
trading at 1257.60

iskfree Rate:
Treasury bond rate
1.87%

eta
+ | 1.00

[Risk Premium |
5%
Higher than 40-year
average but close to pre-
crisis value.

Aswath [

overall market

S&P 500 is a good reflection of
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3b. S&P 500: Augmented Dividends - January 2012
Rationale for model
Why dividends and buybacks? Because more and more companies are choosing to return cash with buybacks
Why 2-stage? Because the expected growth rate in near term is higher than stable growth rate.

[ Dividends |
$ Dividends+ Buybacks in
based upon average over
last 10 years = 59.30

iskiree rate = 1.87%
ssume that earnings on the index will
grow at same rate as economy.

Expected Growth
Analyst estimate for
growth over next 5
years =7.18%

[ Terminal Value= DPS in year 6/ (r-g)
=(83.88%1.0187)/(.0687-.0187) = 1708.89

Dividends + Buybacks
63.56 68.12 73.01 78.26 83.88
. | | | | | _
Value of Equity per | | | | | > Forever
share =PV of Discount at Cost of Equity
Dividends &

Terminal value at
6.87% = 1524.94

On January 1, 2012, the
S&P 500 index was

trading at 1257.60

Cost of Equity
1.87% + 1.00 (5%) = 6.87%

skfree Rate:
Treasury bond rate
1.87%

[Kisk Premium |
X 5%

Higher than 40-year

average but close to pre-

crisis value.

eta
+ | 1.00

S&P 500 is a good reflection of
overall market
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3c. S&P 500: Augmented Dividends & Fundamental growth - January 2012
Rationale for model
Why dividends and buybacks? Because more and more companies are choosing to return cash with buybacks
Why fundamental growth? Because growth cannot be invented, it has to be earned.
Why 2-stage? Because the expected growth rate in near term is higher than stable growth rate.

( Retention Ratio ) (

1- 59.30/97.05 = 39.00%

Return on equity
16.2%

ividends 1skfree rate = 1.87%
$ Dividends+ Buybacks in Expec.ted G'_lm:th ssume that earnings on the index will
:)ase:loupon avegz;g;oover ::geE"t:mg;:“loG'z _ row at same rate as economy.
ast ears = 59. R
¥ 6.30%
| |

Terminal Value= DPS in year 6/ (r-g)
=(80.49*1.0187)/(.0687-.0187) = 1639.87

v

Dividends + Buybacks
63.04 67.01 71.23 75.72 80.49
R | | | | T »
Value of Equity per T T T T T > Forever
share = PV of Discount at Cost of Equity
Dividends &

Terminal value at

On January 1, 2012, the
6.87% = 1468.13

S&P 500 index was
trading at 1257.60

Cost of Equity
1.87% +1.00 (5%) = 6.87%

iskiree Rate:
Treasury bond rate
1.87%

Risk Premium
X 5%
Higher than 40-year
average but close to pre-
crisis value.

S&P 500 1s a good reflection of
overall market
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T TOTTT g

Stable growth rate = 10%

Last Year R Expected Return on equity Return on Equity = 20%
Net Income 72.36 CY e e Equity Relnv. Rate = 10%/20%
- (Cap Ex - Deprec'n)(1-DR) - 77.39 ol trndfed =50%
-Chg InWkg Cap (1-DR) - 30.89 Cost of equity = 13.96%
=FCFE = -3582CY ¥
Reinvestement Rate = 149.97%
Current Return on Equity = 2.80% Expected Growth rate over next sixgars Terminal value of Equity

=1.4997 .12 + [((.12-.028)/.028) "-1] =1331.81 (1.1)(1-.5)/(.1396-.10)
=44.91% = 18497
1 2 3 4 5 6 7 8 9 10

Expected Growth Rate 4491% | 4891% | 4491% | 4491 | 4491% | 3793% | 30.4% | 2396% | 1698% | 10.00%

[Net Incoms $10485 |$15193 | $220.16 | $31903 | 546229 | $637.61 | 363492 |$1.03498 |$1.210.74 | $1,33181
148.97% | 149.97% | 12098% | 1090.66% | $9.90% | 69.99% | 50.00%

N A EOFE o bk o Ecuty Reivessment Rate | 149.97% | 129,675 | 140.07%
f rowtn = -1
k Pe b Term»rl:alnpgmi g o | lecee 1552401 | 375 92 | 1s110.021 | 1815 o023] 15191141 (56335, | $10361 | s36320 | se6s.91
= Value of Equity = 4596 -
Value per share = 7.04 Beta goes from 0.75 10 0.80
Country premium drops t0 0.95%
Cost of equity 6rops to 13.96%

g Cost of Equity = 10% + 0.75 (6.28%) = 14.71% >
bl

Risk Premium In 2001, stock was

Riskiree Rate in
+ -
CY = 10.00% Beasom X =6.28% trading at 10.10 Yuan

er share
Country Aisk
Mature market
Why FCFE? Most companies hold back cash. Using dividends will understate value.

] Equity Mxt std dev / Country
Default Spread for
country =0.95% X C bond std dev = 2.40
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Decomposing value at Tsingtao Breweries. ..

B Breaking down the value today of Tsingtao Breweries, you arrive at
the following:

~ W PV of Cashflows to Equity over first 10 years = - 187 million
I PV of Terminal Value of Equity = 4783 million
B Value of equity today = 4596 million
. More than 100% of the value of equity today comes from the terminal
value.

a. Is this a reason for concern?

b. How would you intuitively explain what this means for an equity
investor in the firm?
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Valuing a Cyclical Company - Toyota in Early 2009 In early 2009, Toyota Motors had the

Year Revenues Operating Inco EBITDA Operating Mar¢ highest market share in the sector.
FY1 1992 ¥10,163,380  ¥218,511  ¥218,511 2.15% However, the global economic
FY1 1993 ¥10,210,750  ¥181,897  ¥181,897 1.78% recession in 2008-09 had pulled
FY1 1994 ¥9,362,732  ¥136,226  ¥136,226 1.45% earnings down.
FY1 1995 ¥8,120,975  ¥255,719  ¥255719 3.15%
FY1 1996 ¥10,718,740  ¥348,069  ¥348,069 3.25% Normalized Return on capital and ~
FY1 1997 ¥12,243,830  ¥665,110  ¥665,110 5.43% T @
FY11998  ¥11,678,400  ¥779,800 ¥1,382,950 6.68% Reinvestment
FY1 1999 ¥12,749,010  ¥774,947 ¥1,415,997 6.08% Once eatrrr:":gﬁ botunce_!”bback ;? ntormaly we
FY1 2000 ¥12,879,560  ¥775,982 ¥1,430,982 6.02% assume that Toyota will be able to earn a
FY1 2001 ¥13,424,420  ¥870,131 ¥1,542,631 6.48% return on capital equal to its cost of capital
FY1 2002 ¥15,106,300 ¥1,123,475 ¥1,822,975 7.44% (5.09%). This is a sector, where earning
FY1 2003 ¥16,054,290 ¥1,363,680 ¥2,101,780 8.49% excess returns has proved to be difficult
FY1 2004 ¥17,294,760 ¥1,666,894 ¥2,454,994 9.64% even for the best of firms.
FY1 2005 ¥18,551,530 ¥1,672,187  ¥2,447,987 9.01% To sustain a 1.5% growth rate, the
FYI2007  Ye3oi0%0 Y2oa0ess vanmskns 3% reinvesiment rate has o be:
) ) 3 s ] ) g 0 il = 9 9/
FY12008  ¥26,289,240 ¥2,270,375 ¥3,312,775 8.64% Cemvemmem rale = 1 uel5.09% Y
FY 2009 (Estin ¥22,661,325  ¥267,904 ¥1,310,304 1.18%
Normalized Earnings ¥1,306,867 7.33% -
As a cyclical company, Toyota’s earnings have been volatile and 2009 earnings reflect the Operating Assets 19,640
troubled global economy. We will assume that when economic growth returns, the +Cash . 2,288
operating margin for Toyota will revert back to the historical average. + Non-operating assets 6,845
Normalized Operating Income = Revenues in 2009 * Average Operating Margin (98--09) ° D?b' . 11,862
= 22661 * 0733 =1660 7 hillion yen ;/’;’:T:g’fylz'gﬁ{iﬂs 583
/ /No of shares /3,448
Value per share ¥4735

1660.7 (1.015) (1 407) (1- 2946)

Value of operating assets = 19,640 billion
(0509 - 015)
Normalized Cost of capital @
The cost of capital is computed using the average beta of Stable Growth

Once earnings are normalized, we

automobile companies (1.10), and Toyota’s cost of debt (3.25%)|
assume that Toyota, as the largest

and debt ratio (52.9% debt ratio. We use the Japanese marginal| >
tax rate of 40.7% for computing both the after-tax cost of debt market-share company, will be able
and the after-tax operating income to maintain only stable growth

Cost of capital = 8.65% (.471) + 3.25% (1-.407) (.529) = 5.09% (1.5%in Yen terms)

231

Circular Reasoning in FCFF Valuation

B In discounting FCFF, we use the cost of capital, which is calculated using the
market values of equity and debt. We then use the present value of the FCFF
as our value for the firm and derive an estimated value for equity. (For
instance, in the Toypta valuation, we used the current market value of equity
of 3200 yen/share to arrive at the debt ratio of 52.9% which we used in the
cost of capital. However, we concluded that the value of Toyota’s equity was
4735 yen/share. Is there circular reasoning here?

O Yes
a No
m If there is, can you think of a way around this problem?
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6a. Tube Investments: Status Quo (in Rs)

ren as|
EBIT(1-) :
~Nt CpX

-Chg WC
= FCFF

8
Reinvestment Rate =112.82%

Xpecte: row
in EBIT (1-t)
160%.092-= .0552
5.52%

9.20%

Return on Capital

-]

able Growth
b = 5%; Beta =1.00;
Debt ratio = 44.2%
Country Premium= 3%
ROC=19.22%
Reinvestmelnt Rate=54.35%

erminal Values= . = = )y

A

EBIT{T-T) $4,670 $4,928 $5,200 $5,487 X +
- Reinvestment $2,802 $2,957 $3,120 $3,292 $3,474
FCFF $1,868 $1,971 $2,080 $2,195 $2,316

Firm Value: 19,578

+ Cash: 13,653

- Debt: 18,073
=Equity 15,158
-Options 0
Value/Share -
Rs61.57

ost o
22.80%

ebt
.50%)(1-.30)

o

0St O
12%+1
459

Weights

g
E =55.8% D =44.2%

In 2000, the stock was
trading at 102
Rupees/share.

Riskfree Rate:
Rs riskfree rate = 12%

Beta
1.17

nlevered Beta for

ectors: 0.75

[ature sl
premium

s
atio: 79%

4%

ountry
Premium
6.23%

Stable Growth Rate and Value

B In estimating terminal value for Tube Investments, I used a stable growth rate
of 5%. If I used a 7% stable growth rate instead, what would my terminal
value be? (Assume that the cost of capital and return on capital remain
unchanged.)

determinants of terminal value?

Aswath Damodaran

What are the lessons that you can draw from this analysis for the key
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urren! asl
EBIT(1-t) :
o

ow to
4,425
43

4,150
8

Reinvestment Rate =112.82%

Existing assets continue |
to generate negative

6b. Tube Investments: Higher Marginal Return(in Rs)

Xpecte: rot
in EBIT (1-1)
60*.122-= .0732
.7.32%

excess returns.

erminal values= - -.05) =

Company earns
higher returns on new
projects

Return on Capital

12.20%
able Grow

g = 5%; Beta =1.00;

Debt ratio = 44.2%

Country Premium= 3%

ROC=12.2%

Reinvestmelnt Rate= 40.98%

v

| Firm Value: 25,185 |
+ Cash: 13,653
: 3 EBIT(1-t)
- Debt: 18,073 =0
=Equity 20,765 F(I;i'%l:nvestment
-Options 0
Value/Share 84.34

$4,749 $5,097 $5,470
$2,850 $3,058 $3,282

$} ,900

$5,871 $6,300
$3,5622 $3,780

$f,348

$2,52|0

0St O
22.80%

Weights

E =55.8%D =44.2%

Riskfree Rate:
Rs riskfree rate = 12%

Sectors: 0

.75

irm’s D
Ratio: 79%

[ature ris]
premium

4%

Aswath Damodaran

ountry
Premium
6.23%
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ren as|
EBIT(1-t) :

6¢.Tube Investments: Higher Average Return

efurn on Capital
12.20%

mprovement on existing asseEJ

{ (14(.122-.092)/.092) 1/5-1}

Value/Share 111.3 [

~Nt CpX Expected Growth able Grow!
- Chg WC 607.122 + 5.81% =5%; Beta =1.00;
ZECHF 3 0581 =.1313 - ol ebt ratio = 44.2%
= 10/ . _ no,
Reinvestment Rate =112.82% p-13.13% %@;WZPZTE/TIUYH— 3%
| einvestmelnt Rate= 40.98%
erminal Values= X -.05) =51,
Firm Value: 31,829 Y +
tSash: 126881 eI $5006  $5664  $6407  $7,248 98200
—Equit o400 - Reinvestment  $3,004 $3.398 $3.844 $4.349 $4,920
.'o,‘,‘uo‘%s ’ FCFF $2,003 $2,265 $2,563 $2,899 $3,280
| | | | |

0Sl O
12%+1 ghts
45% E =55.8% D = 44.2%

t

el .
.50%)(1-.30) Weight

Riskfree Rate:
Resl riskfree rate = 12% Beta X
+ 1.17
nievered Beta for s [ature sl
ectors: 0.75 atio: 79% premium
4%

ountry
Premium
6.23%




Tube Investments: Should there be a corporate governance

discount?

B Stockholders in Asian, Latin American and many European companies have

little or no power over the managers of the firm. In many cases, insiders own

voting shares and control the firm and the potential for conflict of interests is
huge. Would you discount the value that you estimated to allow for this
absence of stockholder power?

Q Yes
a No.

Aswath Damodaran
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7. KRKA: April 2010
w 1o

Average reinvestment rate
from 2007-09: 57.13%

Average ROC from 2007-
09:20.7%

TOW
=3%: Beta=0.80

urren m Reinvesiment Rale P o
BIT(1-1) : 179.33 57.13% ExpEted GO T;(ugg zrg{rg:m- 0.6%
Clh(g? B a0 in EBIT (1-0) Cost of capital = 7.60%
zna 80 5713*.207=0.1183 ROC= 7.60%:
einv Rate = (15+68)/179.33= 46.28% T 11.83% Reinvestment Rate=g/ROC
ax rate = 23.69% il b
etum on capital = 18.71% | ¥
! Rs Cashflows emt ues= - =‘
Op.Assets € 3578| ~Year T 4 5
+ Cash: 24| EBIT (1) €20054 €22426 €25079 €28045 €313.62 le 334.41
- Debt 165| -Reinvestment €11457 €128.12 €14328 €16023 €179.18 € 132,01
- Minority Int 4| FCFF €8597  €96.14  €10751 €12022 €13444 l€ 202.40
=Equity 3,397 | | | | | .
| 1

Value/Share € 96.87

ost of Equity
7.40%

ostofDe
%+ 0.50%+0.60%)(1-.21)
3.24%

e

3.3% D=6.7%

OnApriil1,2010
KRKA price = 65 Euros

Riskfree Rate:
Euro Riskfree Rate= 3%

nevered Betator
Sectors: 0.62

Mature market
X | premium +
45%

CRP for Slovenia
(0.9%)

CRP forCentral Europe
(3%)

Aswath Damodaran
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Average relnvestment rate

Tata Chemicals: April 2010 fverage rebus 55 S

8. The Tata Group — April 2010

Tata Motors: April 2010

from 2005.09: 1

fuerage cietnent rie
o

Retum on Gapial
1716%

St G
teinvestment Rate = 5%; Bt
——
e i
R oo
I [
™
T oo Y
p s P B ) oo o s e o o e e o B asa
? b 1 INAG174 NRESIS NRG9T NR7o21 NR7740 ‘o,is,m 140570 | Mormen 573 T o sh fe s m s e 308
Do s e NSE NS NS NI M | T e ma mn e o i
ShO SR R3S MR2ER MANR MER NARR T
&7.597) I | | | | } t t —
| : : : : Vaverstar s 53 ;
Vaersare s a72 ; e — e e
2 TS T T ot i 0%

T

moves fo stable period
lovel

51 4.25%+3)(1-3399)
509%

On Apri 1,2010
Tata Motors price = Rs 781

sirorEn
osToTE 14.00%
a2 On Apri 1, 2010
Tata Choicals price = Rs 314
r
Riskree Rate:
Riskiree Rate Rs Risiiree Rate= 5%
s Riskiee Rate= 5% Mature market X [CmTET
450%

o Mature market Uy Equy e
+ 120 premium + Fremium
s 450

oo | [T \
%m x 1.50

ountry Default i vl
prend N

Ave
from 2

o renvestmert e

Tata Stee!: April 2010 o Spyosmon

TCS: April 2010

Re 43.420

Average roinvestmont rato
rom 20052008 =56, 73%%

Stable Growth
g2 5% Beta= 100

SRR 205

T recmon

J e

imert

INRE3292 IR 66529 INR 69901
INAZEATT WA 23341 INA 26640
59181 IN 41185 INA 43291

mmm INA 20434 °;" NO eeidol E var Toses vacze ressTr
; X ! ! | [
: P e ]
: oo 5%
e
e
i
I R

Rs Riskiree Rale=5%
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Comparing the Tata Companies: Cost of Capital

Aswath Damodaran

[Tata Chemicals |Tata Steel Tata Motors [TCS
% of production in India 90%)| 90%)| 90%)| 92.00%|
% of revenues in India 75% 88.83% 91.37%| 7.62%
Lambda 0.75| 1.10 0.80] 0.20]
Tata Chemicals | Tata Steel | Tata Motors TCS
Beta 1.21 1.57 1.2 1.05
Lambda 0.75 1.1 0.8 0.2
Cost of equity 13.82% 17.02% 14.00% 10.63%
Synthetic rating BBB A B+ AAA
Cost of debt 6.60% 6.11% 8.09% 5.61%
Debt Ratio 30.48% 29.59% 25.30% 0.03%
Cost of Capital 11.62% 13.79% 12.50% 10.62%
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Growth and Value

[Tata Chemicals [Tata Steel [Tata Motors [TCS
Return on capital 10.35%| 13.42% 11.81% 40.63%
Reinvestment Rate 56.50%|  38.09%| 70.00% 56.73%
Expected Growth 5.85% 5.11% 8.27%| 23.05%
Cost of capital 11.62%| 13.79% 12.50%| 10.62%|

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

NN N

 Acquisitions
i 4 “Working Capital
“Net Cap Ex

Chemicals

Tata Steel ~ Tata Motors TCS

ath Damodaran
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Tata Companies: Value Breakdown

“ % of value from cash

“% of value from holdings

“% of value from operating assets

Tata Chemicals

Tata Steel Tata Motors TCS
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Idea

Companies

A Life Cycle View of Valuation

Young
Growth

Mature Growth

/

Mature

Decline

Revenues
$ Revenues/
Earnings
/ Earnings
/ Time
»
Valuation Owners ‘enture Capitalists | Growth investors Value investors Vulture investors
playerssetting Angel financiers  |PO Equity analysts Private equity funds | Break-up valuations
. 1. What is the 1. Can the 1. As growth 1. Is there the Low. as projects dr
Revenue/Earnings tential market? company scale declines, how will | possibility of the u » 2 projects cry
R. Will this product up? (How will the firm’s firm being P
ell and at what revenue growth | reinvestment restructured?
rice? change as firm policy change?
. What are the gets larger?) 2. Will financing
Expected margins? 2. How will policy change as
competition firm matures?
affect margins?
Survival Issues Will the firm Will the firm Will the firm be Will the firm be
make it? being acquired? taken private? liquidated/ go

bankrupt?
Key valuatioin inputs [otential market K i
4 P! areins Revenue Growth | Return on capital Current Earnings Asset divestrture
apital Investment | TargetMargins | Reinvestment Rate | Efficiency growth Liquidation
ey person value? Length of growth Changing cost of values
capital

No history Low Revenues Past data reflects Numbers can change | Declining revenues

Data Issues No financials Negative earnings| smaller company if management Negative earnings?
Changing margins changes

Aswatt
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Past revenues
are either non-
existent or small
Operating
income is
negative

Young Companies: Valuation Issues

Cashflow to Firm
EBIT (1-t)

- (Cap Ex - Depr)
- Change in WC

= FCFF

Little history and
lots of volatility in
past cap ex,
working capital
numbers.

Will not work since ROC is

Expected Growth
Reinvestment Rate

negative (or changing) and
reinvestment rate is negative

* Return on Capital

Firm is in stable growth:
Grows at constant rate
forever

Firm Value
- Value of Debt
= Value of Equity

FCFF1
|

FCFF2

How long wl high growth last?

FCFF3

FCFF4

FCFF5
|
T

FCFFn
|

Terminal Value= FC!an (r-gn)

Muiltiple claims
on equity, witih
options and
different
classes of
equity

A

Forever

Cost of Capital (WACC) = Cost of Equity (Equity/(Debt + Equity)) + Cost of Debt (Debt/(Debt+ Equity))

Cost of capital will

Company has no bond rating. In}

Cost of Equity

terest coverage ratio is negative.

change over time.

Cost of Debt
(Riskfree Rate

+ Default Spread) (1-t)

Weights
Based on Market Value

Young

Iskiree Ra

- No default risk

e:

Not enough data or company is changing too much for regression
beta to yield reliable estimate

companies have
little or no debt
but will generally

borrow more as

they mature.

- No reinvestment risk
- In same currency and
in same terms (real or
nominal as cash flows

eta
- Measures market risk

- Premium for average
risk investment

ase Eq
Premium

Aswath Damodaran
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The dark side of valuation...

B When valuing companies, we draw on three sources of information:
e The firm’s current financial statement
— How much did the firm sell?
— How much did it earn?
e The firm’s financial history, usually summarized in its financial statements.

— How fast have the firm’ s revenues and earnings grown over time? What can
we learn about cost structure and profitability from these trends?

— Susceptibility to macro-economic factors (recessions and cyclical firms)
¢ The industry and comparable firm data
— What happens to firms as they mature? (Margins.. Revenue growth...
Reinvestment needs... Risk)
m Valuation is most difficult when a company
¢ Has negative earnings and low revenues in its current financial statements
¢ No history

¢ No comparables ( or even if they exist, they are all at the same stage of the life
cycle as the firm being valued)

Aswath Damodaran
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9a. Amazon in January 2000 Sales To capital ratio and _
e e expected margin are retail Stable Growih
Revenue Margin: industry average numbers able able
$1,117 -36.71% able Operating| ROC=20%
les TUrnover Ompettive fgvev?#esf’/ Margin: einvest 30%
atio: 3.00 Advantages : 10.00% f EBIT(1-t)
From previous -410m
years erminal Value= - B
52,148
Revenues $2,793 5585 9774 14661 19059 23862 28,729 33211 36,798 39,006
EBIT $373  -$94  $407  $1038 $1.628 $2212 $2768 $3261 $3.646 $3.883
Y%:‘;r?f Op AssetS$14’9120 EBIT (1) $373 -S94  $407  $871  S1058 S1438 $1799 $2.119 $2370 $2.524
Z Value of Firm §14,036| - Reinvestment $550 931 $1.396 $1.629 $1466 S1.601 $1623 S$1494 S119 $736
“Value of Debt § 349 FCFF $931 -$1024 -$989 -$758 -$408 -$163 $177  $625  $1,174 $1,788
= Value of Equity ~ $14,587| |1 12 Kl 14 |5 16 \7 |8 19 119
- Equity Options ~ $ 2,892 T T T T T T T T T ™™ Forever
Value per share $34.32| Costof Equity 12.90% 12.90% 12.90% 12.90% 12.90% 12.42% 12.30% 12.10% 11.70% 10.50%
Costof Debt  8.00% 800% 8.00% 800% 8.00% 7.80% 7.75% 767% 7.50% 7.00%
Al existing opions valued AT costofdebt 800% 800% 800% 671% 520% 507% 5.04% 4.98% 4.88% 4.55%
as options, using current Cost of Capital  12.84% 12.84% 12.84% 12.83% 1281% 12.13% 11.96% 11.69% 11.15% 9.61%
stock price of $84. ‘Ar | Amazon was
trading at $84 in
Used average
ost of Equi ,-,,,e,estw,,g,age Cost of Debt Weights January 2000.
12.90% ratio over next 5 | 6.5%+1.5%=8.0% Debt= 1.2% -> 15%
years to get BBB Tax rate = 0% -> 35%
rating. Pushed debt ratio
. § to retail industry
Dot.com retailers for firrst 5 years
Convetional retailers after year 5 average of 15%.
eta
Riskfree Rate: 1.60 > 1.00 X Risk Premium
T. Bond rate = 6.5% + 4%

nterne perating urren ase Equity ountry Ris
etail everage D/E: 1.21%| | Premium remium
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What do you need to break-even at $ 84?

ath Damodaran

$

85.72 | $ 111.84| $ 137.95

$

120.66 | $ 156.22 | $ 191.77
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9b. Amazon in January 2001
urrent
Revenue
$ 2,465

Renvesiment:

Working capital is 3% of

Cap ex includes acquisitions

revenues

|
ales Turnover ompetitiv
atio: 3.02 e

9.32%

able
Operating
Margin:

able

0C=16.94%
einvest 29.5%
f EBIT(1-t)

Cost of Capital

12.77% 12.77% 12.77% I2.7‘7% 12.52%

1125% 10.62% 9.98% 9.34% 8.76%

Cost of Equity
13.81%

4

Xpecte
'\_A:'g'g'z% erminal Value= -
N $ 28,310
¢ [Term. Year
T 2 3 ) 3 6 7 8 9 10
Revenues $4314 $6471 $9.059 $11,777 $14,132 $16,534 $18,849 $20,922 $22,596 $23,726 $24.912
EBIT $545  -$107  $347  $774  $1,123 $1428 $1,692 $1914 $2087 $2.201 $2,302
EBIT(1-t) -$545  -$107  $347  $774  $1017 $928  $1,100 $1244 $1356 $1431 $1.509
-Reinvestment $612  $714  $857  $900  $780  $796  $766  $687  $554  $374 $ 445
Falte of Op Assets § 8,789 ] FCFF $1,157 -$822  -$510 -$126  $237  $132  $333  §$558  $802  $1057 $1,064
Cash & Non-op  $ 1,263 |1 12 13 14 |5 16 7 |8 19 |10
Value of Firm $10,052 I I I I I T I T »> Forever
Value of Debt $ 1,879| Debt Ratio 2727% 2727% 2727% 27.27% 27.27% 24.81% 24.20% 23.18% 21.13% 15.00%
Value of Equity  $ 8,173| Beta 208 218 218 208 218 196 175 153 132 110
Equity Options $ 845| CostofEquity 13.81% 13.81% 13.81% 13.81% 13.81% 12.95% 12.09% 11.22% 10.36% 9.50%
alue per share $20.83| ATcostofdebt 10.00% 10.00% 10.00% 10.00% 9.06% 6.11% 601% 585% 553% 4.55%

Cost of Debt
6.5%+3.5%=10.0%
Tax rate = 0% -> 35%

Weights
Debt=27.3% -> 15%

ISKiree Rate:
T. Bond rate =5.1%

eta
+ | 218> 1.10

Isk Premium

X | 4%

nterne perating urren
etail everage D/E: 37.5%

ase Eq
Premium

Amazon.com
January 2001
Stock price = $14




Amazon over time...

Value per share
rice per share
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ap Ex = AcC net Cap EX(255) +
Acquisitions (3975) + R&D (2216) 10. Amgen: Status Quo

Return on Capital
16%

Value/Share $ 74.33 [+

Reinvestment Rate
Y
0% Expected Growth -
in EBIT (1-t

Chg WC 37 .50'.16:?09% =4%; Beta=1.10;

FCFF - 423 9.6% ebt Ratio= 20%; Tax rate=35!

einvestment Rate = 6480/6058 . ost of capital = 8.08%

. =106.98% OC= 10.00%;
eturn on capital = 16.71% einvestment Rate=4/10=40%
[
N Growth decreases erminal Value10= K - = R
First 5 years gradually to 4%
Op. Assefs 94274 Year, A A} 3 4 5 6 7 8 9 10
+ Cash: 1283 EBIT $9.221 $10,106 $11.076 $12,140 $13 305 $14.433 $15496 $16.463 $17.306 $17.998
- Debt 8272 EBIT (1-) $6.639 $7276 $7975 $8.741 $9.580 $10,392$11,157 $11.853 $12.460 $12.958
=Equity 87226 - Reinvestment  $3.983 $4366 $4,785 $5244 $5748 $5820 $5802 $5690 $5482 $5,183
-Options 479 =FCFF $2.656 $3911 $3.190 $3496 $3832 $4.573 $5355 $.164 $6.978 $7.77§
| | | | |

Debt ratio increases to 20%
A Beta decreases 10 1.10

On May 1,2007,
Amgen was trading
Weights at § 55/share
E=90%D =10%

ost 0
11.70%

Riskfree Rate: Risk Premium

Riskfree rate = 4.78% Beta 4%
+ x

D/E=11.06%

ela
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Amgen: The R&D Effect?

No R&D adjustment | R&D adjustment

EBIT $5,071 $7,336

Invested Capital $25,277 $33,173
ROIC 14.58% 18.26%
Reinvestment Rate 115.68% 106.98%
Value of firm $58,617 $95,497
Value of equity $50,346 $87,226
Value/share $42.73 $74.33
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Uncertainty is endemic to valuation....

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

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

0 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?

a  Collect more information, since that will make my valuation more precise

oo oo

Aswath Damodaran

Will not buy the company

Make my model more detailed
Do what-if analysis on the valuation
Use a simulation to arrive at a distribution of value
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Option 1: Collect more information

B 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.

B Ways of increasing information in valuation

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

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

¢ Try to convert qualitative information into quantitative inputs
m Proposition 1: More information does not always lead to more precise inputs,
since the new information can contradict old information.
m  Proposition 2: The human mind is incapable of handling too much divergent
information. Information overload can lead to valuation trauma.
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Option 2: Build bigger models

B 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:

¢ More line items for revenues, expenses and reinvestment

¢ Breaking time series data into smaller or more precise intervals (Monthly cash
flows, mid-year conventions etc.)

m  More complex models can provide the illusion of more precision.

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

m  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)

m  Proposition 3: Less is often more
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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.

m  Proposition 1: As a general rule, what-if analyses will yield large ranges for value,
with the actual price somewhere within the range.
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Option 4: Simulation
The Inputs for Amgen
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The Simulated Values of Amgen:

What do I do with this output?

Aswath Damodaran

10,000 Trials Frequency Yiew 9,837 Displayed
'Valuation Model'IF68
005 500
0.04 - 400
= m
£ T
2 003 - 300 2
Qo <@
9 =i
0 go2- 2002
001 - 100
0.0 ' " ' " ' " 0
$4400  $5500  $66.00  $77.00  $8800  $9900  $110.00
P [nfinity Certainty: [100.00 % q |infinity
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Valuing a commodity company - Exxon in Early 2009
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- Historical data: Exxon Operating Income vs Oi
Price e
#0000
sma00
350 000 I rane
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Jromo f - ?
— frers Regressing Exxon’s operating income against the oil price per barrel
\\ - i from 1985-2008:
) R S A i Operating Income = -6,395 + 911.32 (Average Oil Price) R2 =90.2%
. _— (2.95) (14.59)
I I I l I I I I l I Exxon Mobil's operating income increases about $9.11 billion for every
LANRORRNN SENEENEEERE B i

$ 10 increase in the price per barrel of oil and 90% of the variation in
Exxon's earnings over time comes from movements in oil prices.

4 Estiimate normalized income based on current oil price @
At the time of the valuation, the oil price was $ 45 a barrel. Exxon
operating income based on thisi price is
Normalized Operating Income = -6,395 +

N

911.32 ($45) = $34,614

Estimate return on capital and reinvestment rate N
based on normalized income @

This operating income translates into a return on capital
of approximately 21% and a reinvestment rate of 9.52%,
based upon a 2% growth rate. Y

’s

Value of operating assets =

Exxon’s cost of capital
Exxon has been a predominantly equtiy funded company, and is
explected to remain so, with a deb ratio of onlly 2.85%: It's cost of

is 8.75% (given AAA rating). The marginal tax rate is 38%.
Cost of capital = 8.35% (.9715) + 3.75% (1-.38) (.0285) = 8.18%.

34.614(1 - 38)(1 - 0952)
(0818 - .02)

equity is 8.35% (based on a beta of 0.90) and its pre-tax cost of deb)

Reinvestment Rate = g/ ROC =2/21% = 9.52%

= 5320,472 million

A

Exf d growth in op ing i
Since Exxon Mobile is the largest oil company in the world, we
ill assume an expected growth of only 2% in perpetuity.
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11. Sears Holdings: Status Quo

Rett Capital
Current Cashflow to Firm einvestmen 5otz,um on apia
EBIT(1-1) : 1,183 -30.00% Expected Growth ]
-Nt CpX -18 inEBIT Y | aBle Grow
-Chg WC - 67 o~ 052-0.015 = 2%; Beta =1.00;
=FCFF 1,268 5% ountry Premium= 0%
Reinvestment Rate = -75/1183 = ost of capital =7.13%
) =-7.19% OC=7.13%; Tax rate=38%
Return on capital = 4.99% | cinvestment Rate=28.05%
[
Op. Assets 17,634 | vy
+ %ash: 1,622 1 2 3 7 Term Yr
- Debt 7,726 EBIT (1-t) $1,165 $1,147 $1,130 $1,113 $1,206
=Equity 11,528 - Reinvestment ($349) ($344) ($339) ($334) $ 339
~Options 5 FCFF $].514 $1.492 $1.469 $1.447 $ 868
Value/Share $87.29 i I I i >

On July 23, 2008,

ost of Del Sears was trading at

4.09%+3,65%)(1-.38) Weights $76.25 a share.
4.80%

ost of Equi g
.
9.58% E = 56.6% D = 43.4%

Riskfree Rate
Riskfree rate = 4.09% Beta X
+ 1.22

nlevered Beta for s
ectors: 0.77 atio: 93.1%

premium
4%
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einvestment:
e Capital expenditures include cost of Stable Growth
Revenue in: ew casinos and wo;klng capital able
$ 4,390 . Operating
Xtende: ndustry Margin:
einvestment verage 17%
reak, due ot
209m nvestment in
ast
Term, Yea
Revenues S4434 $4523 $5427 $6513 $7815 58206 $8616 $9.047 $9.499 $9.974 $10,273
Opermargin ~ 581% 686% 790% 895% 10%  11.40% 12.80% 14.20% 15.60% 17% 17%
EBIT $258  $310  $429  $583  $782  $935  $1,103 $1285 $1482 $1.696 $1.746
Tax rate 260% 260% 260% 260% 260% 284% 308% 332% 35.6% 38.00% 38%
EBIT*(1-1) $191 $229 $317 $431 $578 S$670 $763  $858 $954  $1051 $1.083
-Reinvestment -$19  -$11 0 $22 $58 867  S153  $215  $286  $350 $ 325
alue of Op Assets  $ 9,793 FCFF $210  $241  $317  $410 $520 S603  $611  $644  $668  $701 $758
Cash & Non-op ~ $ 3,040 |1 12 18 14 15 16 |7 18 19 L 10
Value of Firm $12,833 T T I I T T T | | > Forever
Value of Debt $ 7,565 Beta 314 314 314 314 304 275 236 197 159 120

Value of Equity $ 5268 Cost of equity ~ 21.82% 21.82% 21.82% 21.82% 21.82% 19.50% 17.17% 14.85% 12.52% 10.20%
Cost of debt 9% 9% 9% 9% 9% 8.70% 8.40% 8.10% 7.80% 7.50%

alue per share $8.12 Debtl ratio 73.50% 73.50% 73.50% 73.50% 73.50% 68.80% 64.10% 59.40% 54.70% 50.00%
Costof capital  9.88% 9.88% 9.88% 988% 9.88% 9.79% 9.50% 9.01% 832% 743%
[ T 1
Cost of Equity Cost of Debt Weights
21.82% 3%+6%= 9% Debt= 73.5% ->50%
9% (1-.38)=5.58%

iskfree Rate:
T. Bond rate = 3%

Las Vegas Sands
l/s remium Feburary 2009

eta 6% i
+ | 314> 1.20 X Trading @ $4.25

asino urren
15 D/E: 277%
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Dealing with Distress

B A DCF valuation values a firm as a going concern. If there is a significant likelihood of the firm
failing before it reaches stable growth and if the assets will then be sold for a value less than the
present value of the expected cashflows (a distress sale value), DCF valuations will understate the
value of the firm.

B Value of Equity= DCF value of equity (1 - Probability of distress) + Distress sale value of equity
(Probability of distress)

W There are three ways in which we can estimate the probability of distress:

¢ Use the bond rating to estimate the cumulative probability of distress over 10 years
«  Estimate the probability of distress with a probit
*  Estimate the probability of distress by looking at market value of bonds..

m  The distress sale value of equity is usually best estimated as a percent of book value (and this value
will be lower if the economy is doing badly and there are other firms in the same business also in
distress).
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Adjusting the value of LVS for distress..

B In February 2009, LVS was rated B+ by S&P. Historically, 28.25% of B+
rated bonds default within 10 years. LVS has a 6.375% bond, maturing in
February 2015 (7 years), trading at $529. If we discount the expected cash
flows on the bond at the riskfree rate, we can back out the probability of
distress from the bond price:

9 263 75 1 HDlslress)| 1000(1 HDISI{CW)
(103) (103)
m Solving for the probablhty of bankruptcy, we get:

Tpiaress = Annual probability of default = 13.54%
¢ Cumulative probability of surviving 10 years = (1 - .1354)!0 = 23.34%
¢ Cumulative probability of distress over 10 years = 1 - 2334 = 7666 or 76.66%
m IfLVS is becomes distressed:

* Expected distress sale proceeds = $2,769 million < Face value of debt
* Expected equity value/share = $0.00

m Expected value per share = $8.12 (1 - .7666) + $0.00 (.7666) = $1.92
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Another type of truncation risk?

B Assume that you are valuing Gazprom, the Russian oil company and
have estimated a value of US $180 billion for the operating assets. The
firm has $30 billion in debt outstanding. What is the value of equity in
the firm?

B Now assume that the firm has 15 billion shares outstanding. Estimate
the value of equity per share.

m The Russian government owns 42% of the outstanding shares. Would
that change your estimate of value of equity per share?
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