FCFF = CFO + Int (1-Tax Rate) = FClnv
1S GAAP versus IAS Treatment of Intereat and Dividends

- The FCFF valuation approach astimates tha valua of the firm as tha present value
of future FCFF discountad at the weighted average cost of capital (WACC):

us QMP 1AS = FCFF,

Interest recelived Oparating Oparating or Invasting Firm Value =ZW

Interest paid Qparating Operating or Flinancing (1t )

Dividends received Opearating Operating or investing |

Dividendsa pald Financing Operating or Financing | Tha value of equity Is the value of the firm minus the value of the firm's dabt!-\’ V‘Q

g S =A
Equity valua = Firm valua - Markat value of debt . FeeT E&\C \:};\ -

Noncash Rems and FCFF

Noncash Hems Adjustment to NI to arrive at FCEF Dividing the total value of equity by the numbsr of autstanding shares gives the
Depraciation . Add back value per share. >‘ w
Amortization of intangibles Add back _ . o
Restructuring charges {expense) Add back : The WACC formula is W ACE

Restructuring charges (income resulting Subtraciad \( \5 b MV .

Losses Add back W\Q de MO s U::V?Eq T T (Debt)(Eﬁl\lft?Eq ity)

t)+ ity + mty

(3ains Subtracted .O(:. & G/

Amaontisation of long term bond discounts Add back The valua of the firm if FCFE i ina at tant rate is

Amortisation of long term bond premiums Subtractad e value of the firm if FCFF ig growing at & cons :

- { —

Protiy on disposal o e . FCFR__FCFE(+g)

Calculating FCFE from FCFF WACC~-g WACC-g

FCFE = FCFF ‘ \ * With the FCFE valuation approach, the value of equity can be found by discounting

Less: Interest expense {1-Tax Rat \'E“"‘?—“ - iy iy . FCFE at the required rate of retumn on equity (r):
Plus: Net borrowing . Cﬂiha ?2:""‘" 3\“ Y=l T kX ‘3

coon §lous
Thiz equation can be written compactly as:

FCFE = FCFF — Int {1-Tax Rate} + Net borrowing

Discountad cash flow models are used widely by analysts to value companias,

- Frea cash flow to the firm (FGFF) and free cash flow to equity (FCFE) are the cash
flows available to all of the Investors in the company and to common stockholders,
raspactivaly.

- Analysts like to use free cash flow as retum (either FCFF or FCFF)

o if the company Is not dividend paying,

o if the company is dividend paying but dividends differ significantly from the
company's capacity to pay dividends,

o if free cash flows align with profitability within a reasonable forecast period
with which the analyst is comfortable, or

o if the invastor takes a control perspective.
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FCFE,
(1+1)"

Equity Value = i

(m]

Dividing the total value of equity by the number of outstanding shares gives the
value per share,

- The value of equity f FCFE Is grawing at a constant rate is

FCFE, _FCFE,(1+g)
-g 1

Equity Value =

- FCFF and FCFE are frequently calculated starting with net income:

FCFF = NI + NCC + Int(1 - Tax rata) - FClnv - WClny
FCFE = NI + NCC - FCInv - WCInv + Net borrowing

Page 34
INV370-1
Creatad by JR Lambson
15/01/2011

\



-  FCFF and FCFE are relatad to each other as follows:

FCFE = FCFF - Int{1 - Tax rata) + Nat borrowing

- FCFF and FCFE can be calculated starting from cash flow from operations:

FCFF = CFO + Int{1 - Tax rate) - FClnv
FCFE = CFO - FCInv + Nat bomowing

= FCFF can also be calcuiated from EBIT or EBITDA

FCFF = EBIT{1 - Tax rate) + Dep - FCInv - WCInv
FCFF = EBITDA(1 - Tax rate} + Dep(Tax rate} - FCinv — WClnv

- FCFE can then be found by using FCFE = FCFF - int(1 - Tax rate) + Net
borrowing.

o Finding CFOQ, FCFF, and FCFE can require caraful intarpretation ot
corporate financial staterments. In some cases, the needead information
may not be transparent,

o Earnings components such as net income, EBIT, EBITDA, and CFO shouid
not be used as cash flow measuras to valus a firm. These samings
componants either double-count or ignore parts of the cash flow stream.

o More-complicated capital structures, such as those with preferred stock, are
easily adapted to find FCFF or FCFE,

A generat expression for the two-stage FCFF valuation model ts

FirmVa]ue:E L tLai S 5. £ ) I
o I+ WACC)Y  (WACC—g) (1+ WACC)'

A general expression for the twe-stage FCFE valuation modal is

Bquity Value =" et , FC¥Eay 1
=+ r-g {1+n°

One common two-stage model assumes a constant growth rate in each stage, and a
secand common model assumes declining growth in Stage 1 followed by a long-run
sustainable growth rate in Stage 2.
- Telorecast FCFF and FCFE, analysts build a variety of models of varying
complaxity. A commaon approach & to foracast salas, with profitability,
investments, and financing derived from changes in sales,
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Threa-stage models are often considered to be good approximations for cash flow
straams that, in reality, fluctuate from yaar to year.

Nonoperating assats such as excess cash and marketable securities, noncurrent
investment securities, and nonparforming assets are uaually segregated from the
company's aperating assets. They are vaiued separately and then added to the
value of the company's operating assets to find total firm value,
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PROBLEMS

1. Indicate the effect on this period's FCFF and FCFE of a change in each of the items

ligtad below. Assume a $100 increase in each casae and a 40 percent tax rate.
A, Net income
H. Cash oparating expansas
C. Depreciation
D. Intorest expenss
E. EBIT
F. Accounts recelvable
G. Accounts payable
H. Propetty, plant, and equipment
I. Notas payable
J. Cash dividands paid
K. Proceeds from issuing new common shares
1.. Comman stock share repurchasas

2. LaForge Systems, Inc. has net income of $285 million for the year 2003. Using

information from the company's financial statements below, show the adjustments to net

income that would be requirad 0 find;
A, FCFF, and
B. FCFE.
C. In addition, show the adjustments to FCFF that would result in FCFE.

Bulance ST e
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in miilions

3t-Dac

Cash and equiviioniz

‘Accounts receivable

Total current amets

élﬁmaa formd Assets

o

Netfizodamets
Total assets
Linbiiities and sharehoidery aguity
Currant liabllites
Accounts pavatie a7
Motes payabhe 210
Accrued taxes and axpanses a9
‘Total curmem linbillties 726
1,050
B g
1,070 ( 1,265 |
Totul sharwholders squity 1440 188
Towk Habiliies wnc sharsholders' squity 3,101 3,30
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Stawmant of Income

In milliona,axcept per share daty It-Dac

Tatal revenucs 2,015
‘Operating costs endexpenees  ~ 7 © 0 T T T e 1,450
EBITOA " 7HG ¢
{Cepractation 180
EBIT 605
ket SO TS S SO S 180
Income bakore tax 475
Taxas (at 40 parcent) 190

Net Income
Divitlen'ds

{ _Accounts payable

Accrued taxes and expenses

Cash pravidad by operating activities

s B SunaleniE inciase ecreRg) T

Lash aid wquiaients at Béginning of year

iCash and aquivalants at and of year
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3. For LaForge Systams, whose financial statements are given in Problem 2 above, show
the adjustments from the currant lavels of CFC (which is 427), EBIT (805), and
EBITDA (785} to find

A. FCFF, and

B. FCFE.

4. The tam “frae cash flow" is frequently applied 1o cash flows that ditfer from the
definition for FCFF that should be used to value a firm. Two such definitions of "free cash
flow" are given below. Compare the definitions given for FCF to FCFF.

A. FCF = Net incoma + Depraciation and amortization - Cash dividends ~ Capital
expeanditures,

B. FCF = Cash flow from operations (from the statement of cash flows) — Capltal
axpandituras.

5. Proust Company has FCFF of $1.7 billion and FCFE of $1.3 billion. Proust's WACC is
11 percent and its required rata of etum for equity is 13 percent, FCFF is expected to
grow forever at 7 percent and FCFE is expected to grow forever at 7.5 percent. Proust
has dabt outstanding of $15 billion.
A, What i the total value of Proust's equity using the FCFF valuation approach?
B. What is the total value of Proust's equity using the FCFE valuation approach?

6. Quinton Johnston Is evaluating Talwan Semiconductor Manufacturing Co., Lid.,
{NYSE: TSM) headquanered in Hsinchu, Talwan. In 2004, when Johnston is performing
his anatysls, the company-and Indeed, the whole industry-is unprofitable. Furthermore,
TEM pays na dividends on its common shares. Johhston decidas 1o value TSM using his
foracasts of FOFE and makes the foliowing assumptions:

- Tha company hasg 17.0 hillion outstarding shares.

- Sales will be $5.5 billion in 2002, Increasing at 28 parcent annually for the naxt

four years {through 2006).

- Netincome will ba 32 parcent of sales.

- Investment in fixed assots will be 35 percent of sales, investment in working
caphal will be & parcent of sales, and depreciation will be 9 parcant of sales.
20 parcent of the investmant in assets will be financed with debt, .-
Interest expenses will be only 2 parcent of salas.
The tax rate will be 10 percent,
TSM's beta is 2,1, the risk-free government bond rate is 6.4 percent, and the
equlty risk premium Is 5.0 percent.
- Atthe end of 2008, Johnston projacts TSM will sell for 18 times eamings.

What is the value of one ordinary zhara of Taiwan Semiconductor Manufacturing
Ca,, Ltd.?
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7. Do Pham iz evaluating Phaneuf Accelerateur using the FCFF and FCFE valuation
approaches. Pham has colléctad the following information (curremly in Euro):

- Phaneuf has net income of 250 miliion, depreciation of 90 million, capital
axpenditures of 170 million, and an increass in working capital of 40 million.

- Phaneuf will finance 40 parcant of the increase in net fixed assets (capital
expenditures lass depreclation) and 40 percent of the increase in working capital
with debt financing.

- Interest expenses are 150 mition. The current market value of Phaneufs
outstanding debt is 1,800 million,

- FCFF is expected to grow at 6.0 percant indafinitely, and FCFE is expacted to
grow at 7.0 percent.

- The tax rate is 30 percent.

- Phansauf is financed with 40 percent debt and 60 percant equity. The bafore-tax
cost of dabit is 9 parcant and the befare-tax cost of equity Is 13 percent.

-« Phaneuf has 10 million outstanding shares.

A. Using the FCFF valuation approach, estimate tha total value of the firm, tha
tolal market vaijua of aquity, and the vatue per share,

B. Using the FCFE valuation approach, estimate the total market value of aquity
and the value per share.

8. PHB Company currently sells for $32.60 per share. In an attempt to determine if PHB
is fa!riy priced, an analyst has assembled the following information:
The bafore-tax required rates of return on PHB debt, preferred stock, and
commuon stock are 7.0 parcant, 6.8 parcant, and 11.0 percant, raspectively.
- The company's target capital structure is 30 percent debt, 15 percent prefamad
stock, and 55 parcent common stock.
- The market value of the company's debt is $145 million, and its preferred stock
is valued at $65 million.
- PHB's FCFF for the year just ended iz $28 million. FCFF is expacted to grow at
a constant rate of 4 percent far the foreseeabla future.
- The tax rate is 35 percent,
- PHB has & million outstanding common sharas

What |s PHB's estimated value per share? |z PHB's stock underpriced?

Page 41
INV370-1
Created by .JR Lambson
16/01/2011

9. Watson Dunn Is planning to valus BHP Billiton Ltd. (NYSE: BHP) using a singlastage
FCFF appraach. BHF Billiton, headquartered in Malboume, Australia, provides a variaty
of industrial metals and minerals. The financial infformation Dunn has assembled for his
valuation iz as follows:

- The company hag 1,852 million shares autstanding.

- Market value of dabt s $3.192 biliion,

- FCFF s currently $1.1559 billion,

- Equity beta {5 0.90, the equlty risk premium ig 5.5 percent, and the risk-free rate is
5.5 pereent,
The before-tax cost of debt iz 7.0 percent,
Tha tax rate is 40 percent.
To calculate WACC, assume the company Is financed 25 percent with dabt.
FCFF growth rate is 4 percent.

Using Dunn's information, calculate the fallowing:
A, WACC
B. Value of the fim
€. Total market vatue of aquity
D. Value per share

10. Kennath McCoin is valuing MeDonald's Comoration and performing a sensitivity
analysis on his valuation, He uses a single-stage FCFE growth model. The “base
casa” values for each of the parameters in the model are given in the tabla balow,
along with possible low* and "high" estimates for each variable,

‘Vnriublu ‘Bash Cank Value: Low El_imlln High Estimate

Normalized FCFE os8 §070 b $1.14
Rkwermle o s0me
risk premium 6.90% :
0.7 i .
Y R & 3 7.00%

A. Use the base case values to estimate the current value of McDonald's
Comoration.

B. Calzulate the range of stock prices that would occur if the base case value for
FCF  were replaced by the low and high estimate for FCFE. Similarly, using the
base »+ sa values for all othar variables, calcutate the range of stock prices caused
by the using the low and high values for beta, the risk-free rate, the equity risk
premium.and the growth rate. Rank the sensitivity of the stock price to each of the
tive variables based on these ranges,
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11. An aggressive financlal planner who claims 1o have a suparior method for picking
undarvaluiedd

stocks is courting one of your clignts, The plannet claims that the best way

to tind the value of a stock is to divide EBITDA by the risk-free bond rate. The planner 1s
urging your client to invest in Alcan, Inc, (NYSE: AL), Alcan is the parent of a group of
companies engaged in all aspects of the aluminum business, Tha planner says that
Alcan's EBITDA of $1,580 million divided by the long-term govemment bond rate of 7
percent gives a total value of $22,571 million. With 318 million outstanding shares,
Alcan's value per sharc using this method is $70.98. Shares of Alcan currently trade for
$36.50, and the planner wants your client 1o make a large investrment in Alcan through
him,

A. Pravide your client with an alternative valuation of Alcan based oh a two-stage
FCFE valuation approach. Use the following assumptions:

- Netincoma is currently $600 million. Net incoma will grow by 20 percant annuaily
for the next three years.

- The net investment in operating assets (capital expenditures less depreciationplus
investment in working capital) will be $1,150 million next year and grow at 15
parcant for the following two years.

- Forty percent of the net investment in operating assets will be financed with net
naw dabt financing,

- Alcan's beta is 1.3, tha risk-free bond rate is 7 parcent, and the equity risk
premium is 4 parcant,

- After three vears, the growth rate of net income will be 8 percent and the nat
invastrment in operating assets (capital expenditures minus depreciation plus
increasa in working capital) each year will drop to 30 percent of net income.

- Debt s, and will continue to be, 40 percant of total assets,

Alcan has 3 18 million outgtanding shares,
Flnd tha vaiue per share of Alcan

B. Criticize the valuation approach that the aggressive financial planner used.
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12. Bron has eamings per shara of $3.00 in 2002 and expects earnings per share to
increase by 21 percent in 2003, Earnings per share are expected to grow at a decreasing
rate for the following five years, as shown In the table below. in 2008, the growth rate will
be & percent and is expactod 1o stay at that rate tharaafter. Net capital expenditures
(capital expenditures minus depreciation) will be $5.00 per share in 2002 and then fallow
the pattern predicted in the table. 10 2008, nat capital expendituras are expected to be
$1.50 and will then grow at 6 parcent annually. The investmant in werking capital
parallels the increase in net capital expenditures and is predicted to equal 25 percent of
net capital expenditures each year. In 2008, investment in warking capital will be $0.375
and is predicted to grow at & percent thereafter. Bron will use debt financing to fund 40
percant of net capital expenditures and 40 percent of the investmant in working capital.

Yoar 0 2004 2006 ¢ 2006 AKT | 2008
‘Growth rate for aamingz per ghare 2% : 18% &%

‘Nei Capitai expendiiurg per share $5007 "5.00 TURiE

The required rate of retumn for Bron Is 12 percent. Find the value per share using a
two-stage FCFE valuation apptoach.

13. (Adapted from CFA Leval 11 exam, 2000) The management of Telluride, an
international diversified conglomerate based in the Linited States, believes that the recent
strong performance of its wholly owned medical supply subsidiary, Sundanci, has gone
unnoticed. To realize Sundancl's full value, Telluride announcad that it will divest
Sundanci in a tax-tree spinoff.

Sue Carrall, CFA, Is Director of Research at Kesson and Associates. In developing

an investmant recommandation for Sundanei, Carroll has gathered the information
shown in Tables 3-16 and 3-17 below.

Abbey Naylor, CFA, has bean directed by Carrall to determing the value of Sundanci's
stock using the FCFE model. Naylor belioves that Sundanci's FCFE will grow at 27
percent for two yaars, and 13 pareent thereafter, Capital expanditures, depreciation, and
warking capital are all expacted to increase proportionately with FCFE.
A, Calculate the amount of FCFE per share for 2000 using the data from Table
3.16 below. Show your work,
B. Calculata the currant value of a share of Sundanel stock based on tha two-
stage FCFE model. Show your work,
€. Dascribe limitations that the two-stage DDM and FCFE modals have in
commeon,
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{NCOME STATEMENT 1

Rewirue

Depraciation

.Other oparmtng mta_

BALANGE BHEET

incugiry growth raie |
Andustry P/E ;
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14, (Adapted from CFA Leval |1 exam, 2001) John Jones, CFA, is head of the research
department of Peninsuiar Research. One of the companies ha is researching, Mackinac
In¢., is a U.S.-based manufacturing company, Mackinac has released its June 2001
financial statements, shown in Tables 3-18, 3-19, and 3-20.

Mackinac has announced that it hag finalized an agreement to handie North American
production of a successful product currently marketed by a forsign company. Jones
decidas to valua Mackinag using the dividend discount modal (DDM) and the free cash
flow-io-equity (FCFE) modal. After reviewing Mackinac's financial statements abave and
forecusts related to the new production agreement, Jones concludas the following:
- Mackinac's aamings and FCFE aro expected to grow 17 parcant & year over the
next three years before stabllizing at an annual growth rate of 9 percent.
- Mackinac will maintain the current payout ratio.
- Mackinac's beta is 1.25.
- The govemmaent bond yleld is & percent, and the market aquity risk premium is 5
percent,

A. Caleulate the value of a share of Mackinac's commen stock using the two-stage
DOM. Show your calculations.

B, Calculate the value of a shara of Mackinac's common stock using the two-stage
FCFE model. Show your calculations.

C. Jones is discussing with a corporate cliant the possibility of that client accuiring a
70 percent interest in Mackinac. Discuss whether the DDM or FCFE model is more
appropriate for this ¢lient's valuation purposes,

inng ing, Annual income Smwment 30 June 2001 :
{in thousands excepl for per share dala) : H

{Sulog i T 80,000
Cost of goods sold . 125000
'Gross operating profit 125,000
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‘invasiments
iOther noncurment assels
Total noncurrent asets

Cither cument llabliitlag
Toml curment liabilities

Noncurrent Liabilites
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i(i

iCagh Flow from Opsrating Activites
Net income
‘ n and amortization

financing activities

! cash and cash equivaients
‘Cash at beginning of period
fc.‘-nh at end of pariod
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15. 5K Telecom GCo. is a cellular telephone paging and computer communication services
company in Seoul, South Karea. The company is traded on the Korea, New York, and
Landon stock exchanges (NYSE: SKM). Sol Kim has estimated the normalized FCFE for
SK Telecom to be 1,300 Korean won (per share} for the year just ended. The real country
return for South Kores is 6.50 percent, To estimate the required return for SK Talacom,
the adjustiments ta the real couniry return are an industry adjustment of +0.60 porcent, a
size adjustment of -0.10 percent, and a leverage adjustment of +0.25 percent. The long-
term real growth rate for South Korea is estimated at 3.5 percent, and Kim expects the
real growth rate of SK Telecom to track the country rate.

A, What is the real required rata of retum for S Telacom?

B. Using the single-stage FCFE valuation model and real values for the discount

rate and FCFE growth rate, estimate the value of one share of $K Telecom.

16. Lawrence McKibben is preparing a valyation of Tele Norte Leste Participacoss SA
(NYSE: TNE), a telecom services corpany headquarterad in Rio de Janeiro, Brazil,
McKibben has decided to use a three-stage FCFE valuation model and the following
astimates, The FCFE per ghare for the curant year is $0.75. FCFE is expacted to grow
at 10 percent for next year, then &t 26 percent annually for the following three years, and
then grow at & percent in Year 5 and thereafter. TNE's estimated beta is 2.00, and
McKibben feels that curment market conditions dictate a 4.5 parcant risk-free rate of retumn
and a 5.0 percent equlty risk premium. Given McKibben's assumptions and approach,
what is the valug of Tele Norte Lesta Participacoes?

17. Glay Gooperman has valued the operating assets of Johnson Extrusion at $720
milion, Tha company also has short-term cash and saecurities with a market value of

$60 milllon. The noncurent investments have a book valua of $30 million and.a market
value of $45 mblion. Tha company also has an overfunded pension plan, with plan assets
of $210 mitlion and plan Yiakilities ot $170 million. Johnson Extrusion has

$215 milllon of notes and bonds putstanding and 100 million outstanding shares.

What iz the value per shara?
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SUMMARY CHAPTER 4
MARKET BASED VALUATION: PRICE MULTIPLES

- Price multiples are ratios of a stock’s price to some measure of value per share.
- Momentum indicators relate either price or a fundamental to the time series of
their own past values (or in some casas to thelr expected value),

comparable This method involves using a price multiple to evaluate whethar an
asset is relatively undarvalued, faidy valuad, or overvalued in relation to a
benchmark value of the multiple

- The tenchmark value of the multiple may be the multipie of a similar company or
the median or average value of the multiple for a peer group of companies, an
Industry, an economic sector, an equity index, or the median or average own past
values of the multipla.

- The aconomic rationale for the method of comparables is the law of cne price.

- Price muttiples may also be applied to valuation using the methad based on
forecasted fundamentals. Discounted cash low models provide the basis and
rationale for this method. Fundamentals aiso interest analysts who use the method
of comparable because differences between a price multiple and its benchmark
value may be explainad by differences in fundamentals.

- The key Idea behind the use of P/E's is that eamil.g power is a chief driver of
investment value and EPS is probably the primary focus of security analysts’
attention. EPS, hawevar, is frequently subject to distortion, often volatila, and
sometimes negative.

-¥ The two alernative definitions of P/E are trailing P/E, based on the most recent
four quarters of EPS, and leading P/E, basaed on next year's expecied eamings.

- Analysts address the problem of cyclicality by nomalizing EPS-that is, calculating
the lavel of EPS that the business could achleve currently under mid-cyclical
conditions (normal EPS).

- & Two methads to normalize EPS are the method of historical average EPS (aver
the most recent full cycle) and the method of average ROE (average ROE
multiplied by currant book value per share).

-3l Eamings yigld (E/P) Is tha reciprocal of the F/E. When stocks hava negative EPS,
a ranking by eamings yield is meaningful whareas a ranking by P/E Is not,

- Histarical trailing P/E's should ba calculated with EPS lagged a sufficient amount
of time to avoid look-ahead blas. The saie principla applies to other multiples
calculated on 3 trafiing basis.

<& The fundamental drivars of F/E are expected eamings growth rate(s) and the
required rate of return. The justified P/E based on fundamantals bears a positive
ralationghip to the first factor and an invarsa relationship to the secaond factor.

- PEG (P/E to growth) ks a tool to incorporate the impact of eamings growth on
P/E.PEG is calculated as the ratio of the P/E to the consansus growth forecast,
Stocks with lower PEG's are more attractive than stocks with higher PEG's, all
else equal,

g - Price muttiples are most frequently applied to valuation using the method of
¥
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Chapter 3 — Free Cash Flow Valuation

Solutions

i
$100 increase in: Change in FCFF  Change in FCFE
A. Net income +100 +100
B. Cash operating expenses —60 —60
C. Depreciation +40 +40
D. Interest expense 0 —60
E. EBIT +a0 +60
F. Accounts receivabie -100 -100
G. Accounts payable +100 +100
H. Preperty, plant, and equipment ~100 ~100
L. Notes payable 0 +100
J. Cash dividends paid 0 0
K. Shares issued 0 0
L. Share repurchases { 0

2 A. Free cash flow to the firm, found with Equation 3-7, is

FCFF = NI+ NCC + Int{] ~ Tax rate) -- FCInv — WCinv
FCFF =285+ 180 + 130{1 - 0.40) - 349 - (39 + 44 - 22 - 23)
FCFF =285 + 180 + 78 - 349 - 38 = $156 million

B. Free cash flow to equity, found with Equation 3-190, is
FCFE = NI + NCC - FClav - WClnv + Net borrowing
FCFE = 285 + 180 349 - (39 +44- 22 - 23} + (10 + 40}
FCFE = 285 + 180 - 349 - 38 + 50 = $128 million

C. To find FCFE from FCFF, use the relationship in Equation 3-9
FCFE =FCFF — Ini(] — Tax rate) + Net borrowing
FCFE =156 - 130{1 - 0.40) + {10 + 40)
FCFE = 156 - 78 + 50 = $128 million

3, A Te find FCFF from CFO, EBIT, or EBITDA, the analyst can use
Equations 3-8, 3-12, and 3-13.
To get FCFF from CFO:
FCFF = CFO + Int(1 — Tax rate) — FClnv
FCFF =427 + 130{1 - 0.40) - 349 =427 + 78 — 349 = $156 million
To get FCFF from EBIT:
FCFF = EBIT(] — Tax rate) + Dep - FClnv - WClnv
FCFF = 605(1 - 0.40) + 180 - 349 - 38
FCFF = 363 + 180 — 349 — 38 = $156 million
Finally, to obtain FCFF from EBITDA:
FCFF = EBITDA(] - Tax rate) + Dep(Tax rate} — FClny — WCInv



FCFF = 785(1 -- 0.40) + 180(0.40) - 349 — 38
FCFF = 471 + 72 - 349 - 38 = $156 million

The simplest approach is to calculate FCFF from CFOQ, EBIT, or EBITDA
as was done in Part A above, and then io find FCFE by making the
appropriate adjustments to FCFE:

FCFE = FCFF ~ Int(] — Tax rate} + Net bormowing.

FCFE = 156 — 130{1 - 0.40) + 50 = 156 — 78 + 50 = $128 million
You can also find FCFE using CFO, EBIT, or EBITDA directly. Starting
with CFO, using Equation 3-11, FCFE is

FCFE = CFO — FClInv + Net borrowing

FCFE = 427 - 349 + 50 = $128 miilion
Starting with EBIT, FCFE (found with an eguation derived in Footnote 9
is

FCFE = EBIT(] ~ Tax rate} + Dep - Int(l - Tax rate) — FClnv -

WCInv + Net borrowing )

FCFE = 605(1 — 0.40) + 180 — 130(1 ~ 0.40) — 349 - 38 + 50

FCFE =363 +180 — 78 — 34% — 38 + 50 = $128 miilion
Finally, starting with EBITDA, FCFE {found with an equation derived in
Footnote 9) is

FCFE = EBITDA(] — Tax rate) + Dep(Tax rate) — Int(] - Tax rate) -

FClnv — WCInv + Net borrowing
FCFE = 785(1 - 0.40) + 180(0.40) — 130(1 — 0.40) — 349 — 3§ + 50
FCFE =471 + 72— 78 - 349 - 38 + 50 = $128 million ‘

FCF = Net income + Depreciation and amortization — Cash dividends —
Capital expenditures. This definition of FCF is sometimes used to
determnine how much “discretionary” cash flow management has at its
disposal. Management discretion concerning dividends is limited by
investor expectations that dividends will be maintained. Comparing this
definition with Equation 3-7,

FCFF = NI + NCC + Int{] - Tax rate}— FClnv — WCInv

FCFF includes 2 reduction for investments in working capital and the
addition of after-tax interest expense. Common stock dividends are not
subtracted from FCFF because doing so represents 2 distribution of the
cash available to investors. (If a company pays preferred dividends, they
are added back in Equation 3-7 to include them in FCFF if they had
previously been taken out when calculating net income avazilable to
CORENOn. )

FCF = Cash flow from operations (from the statement of cash flows) —
Capital expenditures. Comparing this definition of FCF with Eguation 3-8
can highlight the relation to FCFF:

FCFF = CFO + Int(1 ~ Tax rate) - FClnv



The primary difference is that after-tax interest is added back in order to
arrive at the cash flow available to investors. If preferred dividends had
been subtracted to obtain ne income (in CFQ), they would also have to be
added back in. This definition is commonly used to approximate FCFF,
and it generally understates the actual FCFF by the amount of after-tax
interest expense.

A The firm value is the preseni value of FCFF discounted at the weighted-
average cost of capital (WACC), or

FCFF,_ _FCFE(+g}_ 170.07) 1819

WACC-g WACC-g  011-007 004

=45.475

Firm =

The market value of equity is the value of the firm minus the value of
debt:
Equity = 45.475 — 15 = $30.475 billion

B. Using the FCFE valuation approach, the present value of FCFE,
discounted at the reguired rate of retumn on equity, is
FCFE, _FCFE(l+g)_ 130075} 13975 .. .o

reg r-g 0.13-0075 (.055
The value of equity using this approach is $25.409 billion.

Pv=

The required rate of return found with the CAPM 13
r=E{R)=Re+ Bi{E{Ru} — Rr] = 6.4% + 2.1 {5.0%) = 16.9%

The table below shows the values of Sales, Net income, Capital expenditures less
depreciation, and Investments in working capital. FCFE equals net income less
the investments financed with equity:

FCFE = Net income — (1 — DR){Capital expenditures — Depreciation)

- {1 — DR){Investment in working capital)

Because 20 percent of new investments are financed with debt, 80 percent of the
investments are financed with equity, reducing FCFE by 80 percent of (Capital
expenditures — Depreciation) and B0 percent of the investment in working capital.



All data in $ billions

Sales (growing at 28%)
Net Income = 32% of sales

FCInv — Dep = (35% - 9%) x Sales
WClav = (6% of Sales)

0.80 x (FClnv - Dep + WCInv)

FCFE = NI-0.80x(FClav — Dep + WClInv)
PV of FCFE discounted at _m.mxﬁ%?
Terminal stock value

PV of Terminai value discounted at 16.9%

Total PV of FCFE
Total value of firm

2002 2003 2004 2005 2006
5500 7.040 9011 11.534 14.764
L760 2253 2884 3691 4.7
1.430 1830 2343 2999 3839
0.330 0422 0541 0.692 088
1408 1802 2307 2953 3.7%0
0.352 0451 0577 0738 0.945
0.301 0330 06361 0395 0433

85.032

38.950

1.820

40.770

The terminal stock value is 18.0 times the earnings in 2006, or 18 x 4.724 =
$85.03 biliion. The present value of the terminal value ($38.95 billion) plus the
present value of the first five years’ FCFE ($1.82 biltion} ie $40.77 billion.

Because there are 17 billion outstanding shares,

$2.398.

{ Taiwan Semicondnctor Manufacturing Co.
York Stock Exchange, where one ADR equals

price would be 5{2.398) = $11.99 per ADR.)

A The free cash flow io the firm is

the value per ordinary share is

has ADRs trading on the New

five ordinary shares. So the ADR

FCFF = NI + NCC + Int{] - Tax rate} - FClav — WClny
FCFF =250 + 90+ 150(1 - 0.30) - 170 — 40
FCFF = 250+ 90 + 105 ~ 170 — 40 = 235 milion

The weighted-average cost of capital is
WACC = 9%(1 - 0.30) (0.40) + 13%(0.60} = 10.32%

The vaiuve of the firm is

Firm value = — FCTH __ _ FCFR{l+g) _ 235(1.06) 21 5,766.20
WACC - g WACC-g  0.1032-006 0.0432

The total value of equity is the total firm value mims the value of debt,

Equity = 5,766.20 millior - 1,800 miilion = 3,966.20 miltion. Dividing
by the number of shares gives the per share estimate of Vo =3966.20

million/10 million = 396.62 per share.

8. The free cash flow to equity is

FCFE = NI + NCC ~ FCInv — WClav + Net borrowing
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FCFE =250 + %0 - 170 — 40+ 0.40(170 — 90 + 40)
FCFE =250+ 90 - 170 — 40+ 48 = 178.
Because the company is borrowing 40 percent of the increase in net capital
expenditures (170 — 90} and working capital {40), net borrowing is 48.
The total value of equity is the FCFE discounted at the required rate of

retum of equity,

Equity value = FCFE, _ FCFE(l+g) _ 178(1.07) _190.46 _ 317433
r—g r—g 0.13-0.07 0.06

The value per share is ¥y = 3,174.33 million/10 million = 317.43 per

share.

The weighted-average cost of capital for PHB Company is

WACC = 0.30(7.00)(1 — 0.35) + 0.15(6.8%) + 0.55{11.0%) = 8.435%
The firm value is

Firm value = FCFFy(1 + g/ (WACC - g)

Finm value = 28(1.04)/0.08435 - 0.04) = 29.12/).04435 = $656.60

million
The value of equity is the firm value minus the value of debt minus the value of
preferred stock: Equity = 656.60 — 145 — 65 = $446.60 million. Dividing this by
the number of shares gives the estimated value per share of $446.60 million/8
million shares = $55.82. The estimated value for the stock is greater than the
market price of $32.50, so the stock appears to be undervalued.

A. The required retumn on equity is
r=E{(R)=Rr+ B[E(Rpy)— Rr) = 5.5% + 0.90{5.5%) = 10.45%
The weighted-average cost of capital is
WACC = 0.25(7.0%0)(1 - 0.40% + 0.75(10.45%) = §.89%

B. Firm value = FCFFy(i + g/ (WACC - g)
Firm value = §.1559(1.04)40.0889 — 0.04) = $24.583 billion

C. Equity value = Fimn value - Market vaiue of debt
Equity value = 24,583 - 3,192 =$21.39] hillion

D. Value per share = Equity value/Number of shares
Value per share = 21.391/1.852 = §11.55.

A. The required rate of retum for McDonald’s found with the CAPM is

= E(R) = Rr + BIE(Rs) — Re] = 5.08% + 0.70(5.50%) = 8.93%.
The value per share is
_FCFE,(l+g)  0.88(1.064)
C r-g  00893-0.064

¥ =$37.01

B. The table below shows the calculated price for McDonald’s using the base
case values for all values except for the variable being changed from the
base case value.



il

Variable Estimated price  Estimated price Range

with low value  with high value (Rank)
Normalized FCFE, $29.44 $47.94 $18.50(3)
Risk-free rate $38.22 $35.33 $2.89(5)
Equity risk premium $51.17 $28.99 $22.18(2)
Beta $47.29 $30.40 $16.89 (4)
FCFE perpetual growth rate $18.56 $48.79 $30.23 (1)

As the table shows, the value of McDonald’s is most sensitive to the

changes in the FCFE growth rate, with the price moving over a very wide
range. McDonaid’s stock price is least sensitive to alternative values of
the risk-free rate. Alternative values of beta, the equity risk premium, or
the initia! FCFE vaiue aiso have a lazge impact on the value of the stock,
although the impacts of these variabies are smailer than that of the growth

raie.

Using the CAPM, the required rate of return for Alcan is
r=E(R) =R+ B{ERi) - Re) = 7% + 1.3(4%) = 12.2%
To estimate FCFE, use Equation 3-14:
FCFE = Net income - (1 - DR){FClnv - Depreciation)
— (i - DR} WCInv)

where DR is the debt ratio—that is, new debt financing as a percentage of

the net new investments in fixed capital and the increase in working

capital. The table below shows net income, which grows at 20 percent

annualiy for Years 1, 2, and 3, and then at 8 percent for Year 4.

Investment (Capital expenditures — Depreciation + Investment in WC) are
1,150 in Year ! and grow at 15 percent annually for Years 2 and 3. Debt
financing is 40 percent of this investment. FCFE is NT — investments +
financing. Finally, the present value of FCFE for Years 1,2,and 3 is

found by discounting at 12.2 percent.

Year 1 2 3 4

Net income $720.00 $864.00 $1,036.80 $1,119.74
Investment in operating assets 1,L150.00 1,322.50 1,520.88 33592
New debt financing 460.00  529.00 608,35 134.37
Free cash flow to equity 30.00 7050 12427 91819

PV of FCFE discounted at 12.2% 26.74 36.00 87.98

In Year 4, net income is § percent larper than in Year 3. In Year 4, the

investment in operating assats is 3¢ percent of net income, and debt

financing is 40 percent of this investment. The FCFE in Year 4 is $918.19
millien. The value of FCFE after Year 3 is found using the constant-

growth modeli:
,, FCFE, _ 9i8.19
T r-g  0.122-0.08

=$21,861.67 million

The present value of ¥, discounted at 12,2 percent is $15,477.64 million.
The totat value of equity, the present value of the first three years’ FCFE



plus the present value of V3, is $15,648.36 million. Dividing this by the
number of outstanding shares (318 million) gives a value per share of
$49.21. For the first three years, Alcan has a smail FCFE because of the
large investments it is making during the high-growth phase. In the
normal-growth phase, FCFE is much larger because the investments
required are nuch smaller. .

B. The planner’s estimate of the share value of $70.98 is much higher than
the FCFE model estimate of $49.21 for several reasons. First, taxes and
interest expenses have a prior claim to the company’s cash flew and
should be taken out because these cash flows are not available to equity
holders. The planner did not do this.

Second, EBITDA does not account for the company’s
reinvestments in operating assets. So, EBITDA overstates the funds
available to stockholders if reinvestment needs exceed depreciation
charges, which is the case for growing companies such as Alcan.

Third, EBITDA does not account for the company’s capital
structure. Using EBITDA to represent a benefit to stockholders (as
oppesed to stockholders and bondholders combined} is a mistake.

Finally, dividing EBITDA by the bond rate commits major errors
as well. The risk-free bond rate is an inappropriate discount rate for risky
equity cash flows; the proper measure is the required rate of return on the
company’s equity. Dividing by a fixed rate also assumes erroneously that
the cash flow stream is a fixed perpetuity. EBITDA cannot be a perpetual
stream because, if it were distributed, the stream would eventually decline
to zero (lacking capital investments}. Alcan is actually a growing
company, 8o assuming i to be a nongrowing perpetuity is a mistake.

12, The iable below develops the information to calculate FCFE.,

Year 2003 2004 2005 2006 2007
Growth rate for EPS 21% 18% 15% 12% 9%
EFS 3630 4283 4926 5517 6.0i4
Capital expenditure per share 5060 5000 4500 4000  3.500
Investment in WC per share 1.250 1250 1.125 1000 0.875
New debt financing = 40% of .

{Capital expenditure + WCinv) 2.500 2500 2250 2000 1750
FCFE = NI — Capital expenditure —

WCInv + New debt financing 0120 0533 1551 2517 3389
PV of FCFE discounted at 12% —0.107 0425 1104 1600 1923

2008
&%
6.374
1.500
0.375

0.750

5.249

Earnings for 2002 are $3.00, and the EPS estimates for 2003 through 2008 in the
table are found by increasing the previous year's earnings per share by that year's
growth rate. The net capital expenditures each year were specified by the analyst.
The increase in working capital per share is equal to 25 percent of net capital
expenditures. Finally, debt financing is 40 percent of that year’s total net capital
expenditures and invesiment in working capital. For example, in 2003, net capital
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expenditures plus investment in working capital is $5.00 plus $1.25 = $6.25.
Debt financing is 40 percent of $6.25, or $2.50. Delnt financing for 2004 through
2008 is found in the same way.

FCFE equals net income minus net capital expenditures minus investment
in working capital plus new debs financing. Notice that FCFE is initially negative
in 2003 because of large capital investments and investments in working capital.
As these investments decline relative to net income, FCFE becomes very
substantial and positive.

The present values of FCFE from 2003 through 2007 are given in the
bottom row of the table. These five present valies sum to $4.944. Because the
FCFE from 2008 onward will grow at a constant 6 percent, the constant-growth
medel can be used to value these cash flows,

Vi =Y By SH9 oo o

F-g 0.12-005
The present value of this stream is $87.483/(1.12)° = $49.640. The value per
share is the value of the first five FCFE (2003 through 2007) plus the present
value of the FCFE after 2007, or $4.944 + $49.640 = $54.58.

A FCFE is defined as the cash flow remaining after the company meets all
financial obligations, including debt payment, and covers ail capital
expenditure and working capital needs. FCFE measures how much a
company can afford to pay out as dividends, but in a given year, FCFE
may be more or less than the amount actually paid out.

Sundanci’s FCFE for the year 2000 is caiculated as follows:
Net income = $80 million
Pius: Depreciation expense =23
Less: Capital expenditures = 38

Less: Investment in WC =41
Equals: FCFE = $24 million
Number of shares = 84 million
FCFE per share = $0.286
At the given dividend payout ratio, Sundanci’s FCFE equals the dividends

paid.

B. The FCFE model requires forecasts of FCFE for the bigh-growth years
(2001 and 2002} pius a forecast for the first year of stable growth (2003}
to allow for an estimate of the terminal value in 2002 based on perpefual
growth. Because ail of the components of FCFE are expected to grow at
the same rate, the values can be obtained by projecting the FCFE at the
common rate. (Alternatively, the components of FCFE can be projected
and aggregated for each year.)

The following template shows the process for estimating Sundanci’s
current value on a per share basis,



Free Cash Flow to Equity

Base Assumptions
Shares outstanding (millions) 54
Required return on equity (v) 14%
Actal Projected Projected Projected

2000 2001 2002 2003

Growth rate (g} 27% 27% 13%
Total Per share

Earnings after tax 330 $0.952  $1.2090 $1.5355 $1.7351
Plus: Depreciation expense $23 50274  $0.3480 $0.4419 $0.4994
Less: Capital expenditures $38 30452  $0.5740 $0.7290 $0.8238
Less: Increase in net working capital $41 $0488 506198 $0.7871 $0.8894
Equals: FCFE $24 $0286 803632 S04613  $0.5213
Terminzat value* $52.1300
Total cash flows to equity™** $0.3632  $52.5913
Discounted valug*** $0.3156  $404673
Current value per share**** £40.7859

*Projected 2002 terminal value = Projected 2003 FCFERr - g}

**Projected 2002 total cash flows o equity = Projected 2002 FCFE plus Projected 2002 Terminal value
*+*Digcounted values obtained using r = 14 percent

* &332 arrent value per share = Discounted value 2001 plus Discounted value 2002

C. The following limitations of the DDM are addressed by the FCFE model:
The DDM uses a strict definition of cash flows to equity; that is, the
expecied dividends on the common stock. The FCFE model expands the
definition of cash flows to include the balance of residual cash flows afier
ali financtal obligations and investmnent needs have been met. Thus the
FCFE model explicitly recognizes the company’s investment and
financing policies as well as its dividend policy. In instances of a change
of corporate control, and thus the possibility of changing dividend policy,
the FCFE model provides a better estimate of value.

Both two-stage valuation models aliow for two distinct phases of
growth, an initial finite period where the growth is abnormal, followed by
a stable growth period that is expected to last forever. These two-stage
models share the same limitations with respect to the growth assumptions.

First, there is the difficulty of defining the duration of the ‘
extraordinary growth period. For example, a ionger period of high growth
will tead to a higher valuation, and analysts may be tempted to assume an
unrealistically long period of extracrdinary growth.

Second, an assumption of a sudden shift from high growth to
lower, stable growth is unrealistic. The transformation more likely will
occur gradually over a peried of time.

Third, because value is quite sensitive to the steady-state growth
assumption, overestimating or underestimating this rate can lead to large
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errors in value. The two models share other limitations as well, notably
difficulties in accurately estimating required rates of return.

Using a two-stage dividend discount model, the value of & share of
Mackinac is caiculated as foliows:
DPSy = Cash dividends/Shares outstanding = $22,470/13,000 = §1.7285
DPS; = DPS; x 1.17 = $2.0223
DPS; = DPS; x 1.17 = $2.3661
DPS; = DPSg x 1.17° = §2.7683
DPS,=DPSy x 1.17° % 1.09 = $3.0175
Using the CAPM, the required retum on equity is
Cost of Equity (¥} = Government band rate + (Beta x Equity risk premiurn)
=0.06 + (1.25 x 0.05) = 0.1225 or 12.25 percent
Value per share = DPSy/(1 +r) + DPS/(1 + #)* + DPSy/(1 + r)’
+ [DPSy/{r — guame)A(1 + Y’
Value per share = $2.0223/1.1225 + $2.3661/1.1225% + $2.7683/1.1225°
+ [$3.0175/(0.1225 — 0.09))/1.1225°
= $1.8016 + $1.8778 + $1.9573 + $65.6450 = $71 28

Using the two-stage FCFE model, the vatue of a share of Mackinac is
calculated as follows:

Net income = $37,450

Depreciation = $10,500

Capital expeaditures = $15,000

Change in working capital = $5,500 :
New debt issnance — Principal repayments = Change in debt outstanding =
$4,000

FCFE; = Net income + Depreciation — Capital expenditures — Change in
working Capital — Principal repayments + New debt issues
FCFE; = $37,450 + $10,500 - $15,000 - $5,560 + $4,000 = §31,450
FCFEq per share = $31,450/13,000 = $2.4192
FCFE, = FCFE,  1.17 = $2.8305
FCFE; = FCFE; % 1.17* = $3.3117
FCFE; = FCFEq  1.17° = $3.8747
FCFE; = FCFE, % 1.17° % 1.09 = $4.2234
Cost of equity () = Government bond rate + {Beta x Equity risk premium}
= 0.06 +(1.25 x 0.05) = 0.1225 or 12.25 percent
Value per share = FCFE\/{(1 +7) + FCFEy/(1 + 7)* + FCFEg/(1+ r)*
+ [FCFEW/(r - g} V(1 + 7Y’
Value per share = $2.8305/1.1225 + $3.3117/1.12257 + $3.8747/1.1225°
+[$4.22344(0.1225 - 0.09)j/1.1225°
= $2.5216 + $2.6283 + $2.7395 + $51.8798 = $99.77

The FCFE model is best for vaiuing firms for takeovers or in situations
that hove a reasonable chance for a change in corporate coniiol. Because

if

%3
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16.

17.

controlling stockholders can change the dividend policy, they are
interested in estimating the maximum residual cash flow after meeting all
financial obligations and investment needs. The dividend discount model
15 based on the premise that the only cash flows received by stockholders
are dividends. FCFE uses a more expansive definition to measure what a
company can afford to pay out as dividends.

A The rea! required rate of refurn for SK Telecom Co. is

Country retum (real) 6.50%
Industry adjustment +H).60%
Size adjustment —0.10%
Leverage adjustment H.25%
Required rate of return 1.25%

B. The real growth rate of FCFE is expected fo be the same as the country
rate of 3.5 percent. The value of one share is
vy = LB U o) | LIOKALO3S) _ 3 gon ¢ orean Waon
et~ B 0.0725-0.035

The required return for TNE, found with the CAPM, is r = E(R,) = Rr + BE(Ry)
~Re} = 4.5% + 2.0(5.0%) = 14.5%. The estimated future values of FCFE are
given in the table below.

Value Present Value

Year: Varigble Calculation in Year{ ati145%
i FCFE, 0.75(1.10% {1825 0.721
2  FCFE; 0.75(1.10%1.26) 1.040 0.793
3  FCFE; 0.75(1.10%1 .mSM 1310 0.873
4  FCFE,4 0.75(1.10%(1.26)° 1.650 0.960
4 TV, FCFEs{r- g 20.580 11.974
=0.75(1.10)(1.26(1 06)/(0.1 45-0.06)
=1.749/0.085
0 Total value = PV of FCFE for Years 14 15.32
+ PV of Terminal valus

The TCFE grows at 10 percent for Year | and then at 26 percent for Years 2-4.
These calcutated values for FCFE are shown in the table. The present values of
the FCFE for the first four years discounted at the required rate of return are given
in the last column of the table. After Year 4, FCFE will grow at 6 percent forever,
so the constant-growth FCFE model is used to find the terminal value at Time 4,
which is TV4=FCFEs/(r - g). TV, is discounted at the required return for four
periods to find its present value, as shown in the table. Finally, the total value of
the stock, $15.32, is the sum of the present values of the first four years’ FCFE
plus the present value of the terminal value.

Th» total value of non-operating assets is
360 million short-term securities
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$45 million market value of noncurrent assets
$40 million pension fund surplus
$145 million non-operating assets

The total vaiue of the firm is the value of the operating assets plus the value of the
non-operating assets, or $720 million plus $145 million = $865 million. The
equity value is the value of the firm minus the vakue of debt, or $865 million —
$215 million = $650 millien. The value per share is $650 million/100 million
shares = $6.50 per share,
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