Valuation Inferno: Dante meets
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“Abandon every hope, ye who enter here”
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DCF Choices: Equity versus Firm

Firm Valuation: Value the entire business
discountingsash flow to the firm at cost

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

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

Equity valuation: Value just the
equity claim in the business by
discounting cash flows to equity at
the cost of equity

ath Damodaran

LN



The Value of a business rests on..

DISCOUNTED CASHFLOW VALUATION

Expected Growth

Value

Firm: Value of Firm

Equity: Value of Equity

Cash flows Firm: Growth in
Firm: Pre-debt cash Operating Earnings
flow Equity: Growth in
Equity: After debt Net Income/EPS
cash flows
[
CF1 CF2 CF3 CF4 CFs5

Firm is in stable growth:
Grows at constant rate

forever

Terminal Value
CFn
' >

[ Forever
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Length of Period of High Growth

Discount Rate
Firm:Cost of Capital

Equity: Cost of Equity




The nine circles of valuation hell.. With a
special bonus circle...

Base Year & Accounting Fixation
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lllustration 1: Base Year Fixation..

B You are valuing Exxon Mobil, using the financial statements of the
firm from 2005. The following provides the key numbers:

Revenues $320 billion
EBIT (1-t) $ 40 billion
Net Cap Ex $ 3 billion
Chg WC $ 1 billion

B The cost of capital for the firm is 8% and you use a very conservative
stable growth rate of 2% to value the firm. Even without working
through the numbers, which of the following conclusions are you most
likely to draw at the end of your valuation?

The value will be greater than the price
The value will be less than the price
Tough to tell without working through the numbers

(N EE
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Lesson 1.1: Normalizing Earnings
An Example

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
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Lesson 1.2: And don't let accounting
categorization trap you...

Valuation Input

Accounting Definition

Valuation Definition

Capital Expenditures

Internal investments in tangible

assets

Investment in long term assets. Will
include

a. R&D expenses for tech firms

b. Acquisitions of other firms (cash
as well as stock)

c. Increases in operating lease

commitments

Amortization

Depreciation and

Follows accounting rules on

depreciation and amortization

Tax-deductible depreciation in tax

books (not reporting books)

Working Capital

Current assets — Current liabilities

Non-cash Current Assets — Non-

debt current liabilities
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lllustration 2: Taxes and Value

B Assume that you have been asked to value a company and have been
provided with the most recent year’s financial statements:

EBITDA 140
- DA 40
EBIT 100

Interestexp 20
Taxable income 80
Taxes 32
Net Income 48

Assume also that cash flows will be constant and that there is no growth
in perpetuity. What is the free cash flow to the firm?
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Lesson 2.1: Don’t double count the tax benefit

B Taxes paid: When computing the after-tax operating income, using
taxes paid (24) will give you a higher cash flow but will result in
double counting the tax benefit - once in the cash flow and again in the
cost of capital (when you use the after-tax cost of debt)

B Cap Ex:Though nothing is mentioned about cap ex, the fact that these
earnings can be maintained in perpetuity requires us to be consistent in
our reinvestment assumptions. If you do not set cap ex = depreciation,
the assets of the firm will deplete over time to zero but earnings will
continue at current levels.

Ignoring a relevant variable, because you are not given the facts or
feel uncertain about it, is just as much an assumption (and often
less defensible and more dangerous) than making an explicit
assumption.
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Lesson 2.2: Effective versus Marginal tax rates

a

a

In computing the after-tax operating income, which of the following
tax rates should you use in the computation?

The effective tax rate

The marginal tax rate of the country in which the company is
incorporated

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

None of the above

Why?

Aswath Damodaran 1(



lllustration 3: High Growth for how 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?

< 5 years
5 years
10 years

(M W W N

>10 years

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

5 years
10 years
15 years

(I N A

Longer
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Lesson 3.1: Maintaining high growth is
difficult...

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 [PO shows the following:

Typically, the revenue growth rate of a newly public
company outpaces its industry average for only about

. Post-l.P.0. growth

T P e i s o
Median of new 1S5S
 from 1965 to 2005

Source: Andrew Meirich The New York Times
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Lesson 3.2: Scaling up growth is hard to do..
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Growth and Market Cap

16.00%

EPS

Net Income

Operating Income
Smallest
Revenues

4

Largest

" Revenues M Operating Income ~ Net Income ™ EPS



lllustration 4: Regression betas and Debt Cost

B The cost of capital for a firm has been computed using the following inputs:

e The cost of equity was estimated from a Bloomberg “adjusted” beta of 1.2, a
“normal” treasury bond rate (estimated by your economists who feel that interest
rates will increase over the next year to 5%) and the Ibbotson Equity Risk
Premium of 6%

Cost of equity = Normalized Bond rate + Beta * Risk Premium
=5% + 1.2 (6%) =12.2%

e The cost of debt was computed by dividing the interest expenses by the book value
of debt (a book interest rate); the effective tax rate for the firm is 30%.

— Cost of debt = Interest expenses/ Book Debt = 240/ 6000 = 4%
— After-tax cost of debt = Cost of debt (1- Effective tax rate) = 4% (1-.3) = 2.8%

e The cost of capital was computed using the market value of equity(10000) and the
book value of all liabilities (10000)

Cost of capital = 12.2% (.5) + 2.8% (.5) =7.5%
B Do you agree with the computation?
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4.1: Betas don’t come from regressions..

for explanation, for similar functions.

HISTORICAL BETA

P216 Equity BETA

SAP GR Equity SAP AG

Relative Index (XN DAY INDEX
Identifies latest ohservation
Period [[ LJeeklg

SRER 4/29/05
et |J Trade ' -

4 10.00
ADJ BETA : : e

WTwn<

- i -10.00
= -10.00 -5.00 .00 5.00 10.00
ADJ BETA = (0.67) #* RAlL BETA
+ (0,33 % 1.0
Australia 61 2 9777 8600 Brazil 5511 3048 4500 Europe 44 20 7 7500 Germany 49 €9 920410
Hong Kong 852 2977 6000 Jopan 21 3 3201 8900 Singopore 65 6212 1000 U.S. 1 21 2000 Copyright 2005 Bloomberg L.P.
G653-375-0 02-May-05 15:36:01
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But from a firm’s business mix as well as
operating and financing choices...

B 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
Software € 5.3 3.25
Consulting € 2.2 2.00
SAP € 7.5

m Approach 2: Customer Base

Aswath Damodaran

Value Weights Beta
17.23 80% 1.30

4.40 20% 1.05
21.63 1.25

Revenue Breakdown by Sector

in € millions | percent | change since previous year

Public services 604

Financlal services 519 ‘ 9% | +15%
7%|+9% . Process

Industries 1,460
Service 20% |*3;‘.
Industries 1,674
22% | +1%

Discrete

Consumer Industries 1,808
Industries 1,350 24% | +9%
128%|+9% .
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4.2: Don’t let your macro views color your
valuation

B If you believe that interest rates will go up (down), that exchange rates
will move adversely (in your favor) and that the economy will weaken
(strengthen), should you try to bring them into your individual
company valuations?

3 Yes
No

B If you do, and you conclude that a stock 1s overvalued (undervalued),
how should I read this conclusion?

L
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4.3: Equity risk premiums matter..

Arithmetic average Geometric Average
Stocks - Stocks - Stocks - Stocks -
istorical Period T.Bills T.Bonds T.Bills T.Bonds
28-2006 787% 6.57% 6.01% 4.91% *;':‘rﬁ[frﬁ'
1966-2006 557% 4.13% 434% 3.25%

5.42%

5.14%

3.90%

1996-2006 6.91%

Implied Expected Return on Equity = 8.86%
Riskfree Rate = 4.70%
Implied ERP = 8.86% - 4.70% = 4.16%
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4.4: The Cost of Debt

B The cost of debt is the rate at which a firm can borrow money, long
term and today, corrected for the tax benefits of debt.

e Take all debt, short term as well as long term, and attach one long term
cost of debt to it.

e That long term cost of debt will be based upon the level of riskless rates
today and the default risk of the company today (based on either an actual
or a synthetic rating).

* Interest saves you taxes at the margin. Consequently, the marginal tax rate
should be used to compute the tax benefit.

B As a general rule, it is dangerous to start breaking debt down into
individual pieces (senior, subordinated, unsecured...) and attaching
different costs to each one.

Aswath Damodaran
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4.5: Be “currency” and “risk” consistent

B Assume that the company you are analyzing is a German firm (with
primarily German operations) and that you are doing the analysis in
U.S. dollars. How would your inputs have been different?

Riskfree Rate
Beta
Risk Premium

I ER EE

What if your analysis had been in Euros?

B What if you were now told that half of the German firm’s operations
are in China?
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lllustration 5: The price of growth..

You are looking at a valuation of a firm and see the following
projected cash flows:

What questions would you raise about the forecasts?
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5.1: The Determinants 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
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5.2: The Revenue/Margin Trap
Sirius Radio: Revenues and Margins..

Year Revenue Revenues Operating Operating Income
Growth rate Margin

Current $187 -419.92 % -$787

1 200.00% $562 -199.96% -$1,125

2 100.00% $1,125 -89.98% -$1,012

3 80.00% $2,025 -34.99% -$708

4 60.00% $3,239 -7.50% -$243

5 40.00% $4,535 6.25% $284

6 25.00% $5,669 13.13% $744

7 20.00% $6,803 16.56% $1,127

8 15.00% $7,823 18.28% $1,430

9 10.00% $8,605 19.14% $1,647

10 5.00% $9,035 19.57% $1,768
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And one way to avoid it..

7

Check revenues
against total
market potential
and largest firms
in sector.
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Industry average Sales/Cap Ratio

\

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

Is ending
ROC a
reasonable
number?



lllustration 6: The “fixed debt ratio” assumption

B You have been asked to value a company that currently has the
following cost of capital:

Cost of capital = 10% (.9) + 4% (.1) = 9.4%

a. You believe that the target debt ratio for this firm should be 30%.
What will the cost of capital be at the target debt ratio?

b.  Which debt ratio (and cost of capital) should you use in valuing this
company?
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6.1: Cost of Capital and Debt Ratios
SAP in 2005
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6.2: Changing Debt Ratios and Costs of Capital
over time - Sirius
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lllustration 7: The Terminal Value

B The best way to compute terminal value is to

O Use a stable growth model and assume cash flows grow at a fixed rate
forever

0 Use a multiple of EBITDA or revenues in the terminal year

O Use the estimated liquidation value of the assets

You have been asked to value a business. The business expects to $ 120 million in
after-tax earnings (and cash flow) next year and to continue generating these
earnings in perpetuity. The firm is all equity funded and the cost of equity is
10%:; the riskfree rate 1s 4% and the ERP is 5%. What is the value of the

business?

Aswath Damodaran
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7.1: Limits to stable growth..

B Assume now that you were told that the firm can grow earnings at 2%
a year forever. Estimate the value of the business.

B Now what if you were told that the firm can grow its earnings at 4% a
year forever?

B What if the growth rate were 6% a year forever?

Aswath Damodaran
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7.2: And reinvestment to go with growth...

B To grow, a company has to reinvest. How much it will have to reinvest
depends in large part on how fast it wants to grow and what type of
return it expects to earn on the reinvestment.

e Reinvestment rate = Growth Rate/ Return on Capital

B Assume in the previous example that you were told that the return on
capital was 10%. Estimate the reinvestment rate and the value of the
business (with a 2% growth rate).

B What about with a 4% growth rate?

Aswath Damodaran
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7.3: Terminal Value and “involuntary”
reinvestment assumptions

B An analyst has estimated three years of free cash flows to the firm (with

earnings growing 10% a year) and a terminal value at the end of three years
(using a cost of capital):

Year Current 1 2 3
Growth rate 10% 10% 10%
Revenues $100.00 $110.00 $121.00 $133.10
EBIT (1-t) $30.00 $33.00 $36.30 $39.93
- Net Cap Ex $12.00 $13.20 $14.52 $15.97
- Chg in WC $3.00 $3.30 $3.63 $3.99
FCFF $15.00 $16.50 $18.15 $19.97

Terminal value at end of year 3 = 19.97/(.10-.03) = $ 285
Value today = 16.5/1.1+ 18.15/1.1A2+(19.97+285)/1.1A3 = $ 259

B He is puzzled about why the value that he is getting for the company is so low
(since he feels he is being realistic about his cash flow estimates, and is
confident about his growth rate and cost of capital calculations)
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8. From firm value to equity value: The
Garnishing Effect...

B For a firm with consolidated financial statements, you have discounted free
cashflows to the firm at the cost of capital to arrive at a firm value of $ 100
million. The firm has

e A cash balance of $ 15 million
e Debt outstanding of $ 20 million

* A 5% holding in another company: the book value of this holding is $ 5 million.
(Market value of equity in this company is $ 200 million)

e Minority interests of $ 10 million on the balance sheet
B What is the value of equity in this firm?

B How would your answer change if you knew that the firm was the target of a
lawsuit it is likely to win but where the potential payout could be $ 100
million if it loses?

Aswath Damodaran
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8.1: A discount for cash...

B The cash is invested in treasury bills, earning 3% a year. The cost of
capital for the firm is 8% and its return on capital is 10%. An argument
has been made that cash is a sub-optimal investment for the firm and
should be discounted. Do you agree?

3 Yes
No

m If yes, what are the logical implications of firms paying dividends or
buying back stock?

L

B If no, are there circumstances under which you would discount cash?
How about attaching a premium?
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Cash: Differences across companies
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8.2: Valuing Cross Holdings

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

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

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

W With limited on unreliable information, you can try one of these
approximations:

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

e The relative value solution: When there are too many cross holdings to value
separately or when there is insufficient information provided on cross holdings, you
can convert the book values of holdings that you have on the balance sheet (for
both minority holdings and minority interests in majority holdings) by using the
average price to book value ratio of the sector in which the subsidiaries operate.

Aswath Damodaran
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8.3: Be expansive in your definition of debt

B In addition to counting all of the debt that you consider in computing
cost of capital, you should consider the following:
e 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....
e 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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9. From equity value to equity value per share

B You have valued the equity in a firm at $ 200 million. Estimate the
value of equity per share if there are 10 million shares outstanding..

B How would your answer change if you were told that there are 2
million employee options outstanding, with a strike price of $ 20 a
share and 5 years left to expiration?

Aswath Damodaran
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Value per share... as a function of stock price
volatility and option maturity

== Value per Share

~— Diluted Value per Share
=—+=—TS Value per share
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10. The final circle of hell

ath Damodaran

Exhibii §

KENNECOTT COPPER CORPORATION
PrOJECTED CARBORUNDUM COMPANY Finawciar DATA ADJUSTED To REFLECT THE ACQUISITION OF CARBORUNDUM BY KENNNECOTT

AT A PRICE OF $66 PER SHARI

E, 1977-1987

{$ millions except for per share and ratio data)

1977 1977
Unadjuszed Adjusimenss  Adyusted 1978 1979

Income statement

Sales oo $T176
MNet income (before adjustments) 384
Interest adjusement 9 s o
Goodwill adjustments ol e D
Plant write-up adjustment. ... by o
Net income (after adjustments) oo 3384

Balance sheet
Working capital .......... .. $1988
Pmpmv plam. and eq\upmem 1818
Goodwi FRETE 0
Tatal nsﬂa e 3843
Long-term debt. . . 86.2
Shareholders' equity Aol e TR
Total capiral i S DS

Capital sources
Profir retentions .

Capital contributed by Kennecorr.
Debt financing (net)..
Total capital el

Key financial ratios
Grewth rate in sales (!J & 169
Sales/assers.......... . = 123
Profit/sales ... L 054
Assets/net worth. .. 1.89
Profit/net worth . . 124

Cash flow 10 Kennecote
Acqulm.len of Carborundum ...
tvldmdl to Kennecors

carryforws e
Tax shelter from plant wrice.up adj+
‘erminal value st 10 times earnings?, .
Net cash fow, ,
Assumprions:
o
nuu-t« raluc of land. {c) $113 nui.hm

$700.1 $885.9 $1,005.2 $1,129.9 112655
60.1 70.6

L |
6.5 78
2.0 20
28 28

$31. $38.1

+ 37.0
+ 100.0 $195.8 $2029 $223.0
- 140.0

+ 1240 305.8 3342 3674
+ 800 80.0 78.0 76.0
+ 2010 783.3 8240 B899
+ 100.0 1862 2209 2388
+ 1010 4100 4101 4435

+ 201.0 3962 6310 6823

$01  $334
347 ﬂ
$3d8 3513
10.1 121
L 096 100
T 0.040  0.043
201 201
0078 0.086

$(350.0)
400 $317 § 47
R 20.0 20.0
2.8 28

S0y i3 dans

$234  $337  $d8 47

The
WE‘Z’;M o nrf.f.,..;':lg?" ';- i

1980 1981 1982 1983

85 92 ‘7 B lD.T
20 20 20 2.0
2.8 28 23 28

$ 468 § 566 § 701 § 77T

$248.1 $2742 $3028 §3293
3846 400.1 4106 4375

74.0 120 J0.0 68.0
948.4 1,007.0 1,0658 1,135.5
1

$40.3 3396  $38.1  $50.4
133 124 12.0 100
1 112 119 123
0.047 0050 0033 0036
2.0 2.00 2,05 2.05

Do olld 013 014t

3206 3309  gds3 $440

8 28 ::; 2.8

1984 1983 1986 1987

51, )921 ll.jil 3 §1,684.4 §1,! 55185‘1‘158

2.5 112.7 124.0
1].7 18 14.0 1!.4

$ 860 $ 951§ 1052 § 1162

$358.6 $390.7 4261 3463.0

4666 4991 535.6 5761
6.0 64.0 620 60.0
1,213.1 L2990 13946 1,500.3
3175 3394 3639 39L0
3896 6303 6717 760
907.1 9697 1,039.6 1,117.0

$366 $40.7 434 $303

19.8
$56.4

10.0 10.0 10.0 10.0
L6 130 1.33 1.36
0.0% 0.056 0057 0.037
2.06 2.06 2.06 207
0.146  0.151 0.136  0.160

4494 344 $98 3 659
Vg T T
1,044.9

— e — ST
$22  $372  $62.6 $1,1136

‘over book vals
o b i et o e

o o] s g a??"'""’“‘" ECE 450 mullion would be added

This dividend is financ

nwmﬂdmlm Elhlh:lud:hrmom:ufdd: assumed to be outstand-

to Kennecore mmmmﬂ“,mm"“‘“‘"“m

ult of the Carboranduzs ac-

he 100 e i &6 i
E 1€ the cate of 108 (3% wfter taxes) is paid on che difierence berween the borundum debt
ing i Exhibic 3, In Exhi:u( 1 s assumed tat Carborandum wil ba ave 357 Pty el C“:lan:l racture shier
The lls:nlhaum—\lnal'vhmlnl:‘qm' ST ovet s 20 e hb. """‘""d'd.m i o
i £ 'dd"', ) “"M“?‘I year .nmwdm.umducuenmpmﬁn frer and an se in cash equal te ($113/20) x .3,
dends g um's et profic (after 2 :
qm'mm‘h“fﬂ urmd Ef‘“"m d‘:“d "'m g a uml:ﬂ&emﬁrmummmumﬁd
um is assumed to anldarmanduf:wrelu
of taxes on the apial gin of $1,162—$726. Casboruadum o e
e g m&f’f. uu:m u.-nuumd 726 million.

from chis sale, $1,162 million, are reduced by $117.1 million as a result

Cost of Equity

Cost of Capital

Kennecott Corp (Acquirer)

13.0%

10.5%

Carborandum (Target)

16.5%

12.5%




Some closing thoughts on valuation...

View “paradigm shifts” with skepticism.

Keep your perspective; it is only a valuation.
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Focus on the big picture; don’t let the details trip you up.

If you have to choose between valuation skills and luck....
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