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DCF: Required Rate of Return

All DCF Project valuation models use the Required Rate of Return
which is composed of (according to CAPM (Capital Asset Pricing
Model)): Risk-free rate, Beta (as he sensitivity of the expected excess
asset returns to the expected excess market returns) and Market Return

rate.
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DCF: Required Rate of Return

Due to the reason that CAPM properly works in the developed stock
markets and looks not so definite for the emerging markets, specific
assets and various market anomalies very often it's necessary to prove
the Required rate of return chosen for the Asset/Project using additionally

some other models. **
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DCF: Required Rate of Return

Global Company (XXX) is planning to enter into a new line of business using equity
Increase.
Benchmark Company (ZZZ) is a firm in mentioned segment of industry.
XXX has a D/E of 1/3, ZZZ has a D/E of 2/3. After creating of new business division
XXX D/E remains the same = 1/3 (or 74 of Debt + % of Equity).
Borrowing rate for XXX is 10 % p.a.
Borrowing rate for ZZZ is 12 % p.a.
Given: Market risk premium = 8.5 %, R; = 8%, Tax = 40%, Beta = 1,5
What is the appropriate discount rate for XXX to use for this takeover?

Step 1. Determining ZZZ’s cost of Equity Capital (rg)
ZZZrg = R+ B x(Ry—Rf) =8%+ 1,5 X
8,5 =20,75%

© Mikhail Cherkasov



DCF: Required Rate of Return

We can calculate B (and, consequently Required Rate of Return) and to link unlevered and levered
companies according to various approaches: Hamada equation (and further Damodaran’s development of
the same theory) or Harris-Pringle equation or using humerous other theories:

Ber (beta for levered company)
= Byniev (beta for debt —

free company) X (1 +(1—-T) X

Aswath
D Damodaran —
—_— Aceam

( E ) LamodapaH

R. Hamada; A. Damodoran

B, (beta for levered company)

= Bunier (beta for debt —
free company) + (1 —T) X

(%) ><([)‘unlev _ ﬁdebt)

Harris-Pringle equation
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DCF:. Tpebyemasa ,OXOAHOCTb — KaK CTaBKa ANCKOHTUPOBaHUA

Step 2. Determining ZZZ's Hypothetical All-Equity Cost of Capital (r,) on Harris-Pringle
equation - Equity Cost of Capital (ry)

D
L1Lrg = Tynien T E X (1 - T) X (rUnlev — rD)
20,75% =rynep +2/3 X (O, 6) X (rUnlev — 12%)
IMunlev — 18, 25%

Determining ZZZ’'s Hypothetical All-Equity Cost of Capital (r,) on Damodoran’s
equation - Equity Cost of Capital (ry):

D
1217 g = Tyniev X (1 ~+ (1 — T) X (E))
20,75% = I'ynioy X ( 14 (0,6) X 2/3)

Let’'s use more pessimistic —— 0
resuI{J Iynlev = 14,80%

© Mikhail Cherkasov




DCF: Required Rate of Return

Step 3. Determining rg for XXX's assuming that the business risk of XXX and Z2ZZ
IS the same

XXX 1 = 18,25% + 3 X (0,6) X (18,25% — 10%)-19,9%

Step 4. Determining ryace for XXX's united company.

E D
Twacc :D_-I-Eer | D+EXTDX(1_T)

rwace =3 % 19,9% + 7 X 10% X (1 — 40%) = 16,425%

We calculate D+E as 4 according to the initial proportion D/E = 1/3.
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DCF methods: Adjusted Present Value

Adjusted Present Value (APV) Is the net present value
calculated with all effects sourced by Project debt financing. In

general, it means that APV assumes that the project is financed
only by equity.

Adjusted Present Value (APV) = Unlevered NPV +
NPVF (NPV of Financing ef fects)

There are following main side effects of financing:
The Tax Shield to Debt

ne Costs of Issuing New Securities

ne Costs of Financial Distress

© Mikhail Cherkasov



DCF methods: Adjusted Present Value

In order to calculate APV it's necessary to split the cash flows
to 2 parts: Unlevered cash flows discounted by ROI (Return on
Investments) and the Debt effects discounted by Cost of Debt
rate:

Net Operating Profit After Tax (NOPAT)
+ Non-cash items in EBIT
- Working Capital changes
- Capital Expenditures and Other Operating Investments
=Free Cash Flows (FCF)

Unlevered PV = FCF discounted by ROI.
+ Debt effects (Tax shield - New Issuance costs - Cost of distress)

Levered PV = FCF discounted by Cost of Debit.
APV = Unlevered PV + Levered PV
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DCF methods: Adjusted Present Value

Consider Project where the timing and size of the
Incremental after-tax cash flows for an all-equity firm are:

-$500 $65 $125 $190 $250
| ! l |

0 1 2 3 4
The unlevered cost of equity (Required ROI) is r, = 10%:

Unlevered NPV -500 59 103 143 171 |-24,10

The project would be rejected by an all-equity firm:
NPV < 0.
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DCF methods: Adjusted Present Value

Now, imagine that the firm finances the project with $300 of
debt at r, = 8%. Tax rate is 40%, so they have an interest Tax
Shield worth T.Brz = .40x$300x.08 = $9.60 each year. The

APV iIs calculated:
APV = NPV + NPVF

APV = —24.10 + Y4, (fg’)t =-24.10+31.80 = +7.70

The project should be accepted with debt because NPV >O0.
The same result will be achieved If calculate the full NPV of

the loan:

Loan NPV discounted by Cost of Loan = Tax Shield
discounted by Cost of Loan.



DCF methods: APV & WACC

Both methods: APV and WACC are focused at the same task:
valuation Iin the Presence of the Project/Entity with debt
financing.

Guidelines:

V,* We use WACC if the firm’s target debt-to-value ratio applies to the
project over the life of the project.

\

V,* We use the APV if the project’s level of debt is known over the life
of the project.

In the real world, the WACC is the most widely used approach by far.
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DCF methods: APV, WACC

APV WACC
Initial Investment All All
Cash Flows LeveredCF
Discount Rates o f'wace
PV of financing
effects Yes No

Which approach is best?
‘\We use APV when the level of debt Is constant
\We use WACC when the debt ratio I1s constant
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DCF methods: Adjusted Present Value

Example #1

The project XXX has following
structure: it's necessary to invest
USD 10M, in order to get the cash
flow for the next 10 years in amount
of USD 1,8M p.a. The shareholders
may demand the Required rate of
return for such type of investment
on the level: 12% p.a. The
alternative: it's possible to obtain
project finance at 8% p.a. with the
repayment of Principal Debt at the
end of the project. The rate of
Income tax = 20%. Could the
Project been accepted?

Scenario 1. Equity financing

Required rate of return on

12%

Equity
Outlay -10 000 000
Shareholders equity 10 000 000
Debt 0
Interest rate on the debt 8%
Tax rate 20%
Cashflows:
Year 1 1 800 000
Year 2 1 800 000
Year3 1 800 000
Year4 1 800 000
Year 5 1 800 000
Year 6 1 800 000
Year7 1 800 000
Year 8 1 800 000
Year9 1 800 000
Year 10 1 800 000
NPV 170401
IPO: the Arranger's fee rate (%
5%
of proceeds)
Adjusted Outlay -10526 316
Adjusted NPV -355914
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DCF methods: Adjusted Present Value

Scenario 1. Equity financing

Required rate of return on
Equity

12%

Scenario 2. Debt/Equity financing

More detailed calculations:
APV = Unlevered NPV

+ PV of Tax Shield

+ PV of the difference
between Equity and Debt

obtaining
— PV of bankruptcy (court
and administrative
expenses)

Outlay -10 000 000 -10 000 000
Shareholders equity 10000 000 2 000 000
Debt 0 8 000 000
Interest rate on the debt 8%
Tax rate 20%
Cashflows: Debtin use Interest Tax shield PV Tax shield
Year 1 1 800 000 8000000 -640 000 128 000 118 519
Year 2 1 800 000 8000000 -640 000 128 000 109 739
Year 3 1 800 000 8 000 000 -640 000 128 000 101611
Year 4 1 800 000 8000000 -640 000 128 000 94084
Year 5 1800 000 8 000 000 -640 000 128 000 87 115
Year 6 1 800 000 8 000 000 -640 000 128 000 80 662
Year7 1 800 000 8000000 -640 000 128 000 74 687
Year 8 1 800 000 8000000 -640 000 128 000 69 154
Year 9 1 800 000 8 000 000 -640 000 128 000 64 032
Year 10 1 800 000 0 0 0 0
NPV 170401 NPV Tax shield 799 602
IPO: the Arranger's fee rate (%
5% 5%
of proceeds)
Adjusted Outlay -10526 316 -10 105 263
Adjusted NPV -355914 Adjusted NPV 864 740
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DCF methods: Adjusted Present Value

Let’s calculate the APV for certain project:

A Company is considering a $5 million expansion of their existing
business.

- The initial expense will be depreciated straight-line over 5 years

« The pretax salvage value in year 5 will be $500,000.

«  The project will generate pretax earnings of $1,500,000 per vyear,
and not change the risk level of the firm.

« The firm can obtain a five-year $3,000,000 loan at 12.5% to
partially finance the project.
« |If the project were financed with all equity, the cost of capital would be

18%. The corporate tax rate is 34%, and the risk-free rate is 4%.

« The project will require a $100,000 investment in net working
capital.
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DCF methods: Adjusted Present Value

In considered project we should extract the Tax benefits
generated by the Depreciation and Interest.

APV = —O0utlay + PVyuievered
+ PVDepreciation Tax shield T PVInterest Tax shield

The cost of the project is not equal to Outlay amount. We must include the
round trip in and out of Net Working Capital (NWC) and the after-tax

Salvage value. NWC is riskless, so we discount it at r; (Cost of
Financing). Salvage value should have the same risk as the rest of the

firm’s assets, so we use Ig.

100 000 500000 X(1-34%) _ ¢4 g
)

Outlay = —$5.1m A Trzss T ey




DCF methods: Adjusted Present Value
Let’s calculate all entries:

5

UCF; $1,5m X (1 —34%)
PVinievered = (1 +19) = z (1,18)¢ = $3,096m
“4 5 = 5
DXT $1m x 34%
PVDepreciation Shield = 2 (1 s )t = (1 04)t = $1,513m
t=1 ! t=1 ’

5
T X1y, X $3m 34% X% 0,125 x $3m

PVinterest Tax Shield = - (1 n TD)t = £, (1’125)t = $0,454m

APV = -$4,9m + $3,096 + $1,513 + $0,454 = $0,190

Since the project has a positive APV, it looks like a go.
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Other valuation methods: EVA or EP

Economic Value Added (EVA, trademark of Stern-Stewart)

or Economic Profit (EP, trademark of McKinsey & Co.)
represents is the profit earned by the firm less the cost of financing the
firm's capital.
EVA = NOPAT — $SWACC
NOPAT = EBIT X (1 — Tax rate)
SWACC = WACC X Capital

or EP = (ROI —WACC) x Invested Capital

EVA allows to create a link between the current earnings and assets and
measures the actual profitability more precisely than Accounting ratios.
But it doesn’t consider any future cash flows: extra-maximizing of EVA In
current period might cause the decrease of the profitability in upcoming
periods.
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Alternative cash flow: Certainty Equivalent

Certainty Equivalent — the risk-free cash flow which can be
accepted by the investor instead of the larger but risky (indefinite)
cash flow.

¢ CEQ
AN (147

The present value of risky cash flow C,, discounted at risky rate
(I') should be equal to the Present Value of risk-free cash flow (Certainty Equivalent) (CEQy),

PV

discounted at risk-free rate (7 f).
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Alternative cash flow: Certainty Equivalent

Example #2

The Company builds a Megamall which should generate a cash flow from different small
leaseholders in amount of USD 5M during first 5 years of the project. The Major international
company offers to rent the entire building for the same period but demands a discount for the
rental rate. The rental payments are secured by the bank’s guarantee. Which discount can be
offered by the Owner?

; . : Risky discount
Risky Discount Period number PV
cate 12% factor
Risk-free o, 1 5 000 000 0,8929 4 464 286
Discount rate 2 5000000 0,7972 3985 969
3 5000000 0,7118 3558901
4 5000 000 0,6355 3177590
5 5000000 0,5674 2837134
18 023 881
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Alternative cash flow: Certainty Equivalent

, Risky discount Risk-free Discounted
Period number PV , ANPV PV ot ANPV
factor discount factor ANPV

1 5000 000 0,8929 4 464 286 0,9434 4278 804 4 036 608
2 5000 000 0,7972 3985 969 0,8900 4 278 804 3808 121
3 5000 000 0,7118 3558 901 0,8396 4278 804 3592 567
4 5000000 0,6355 3177590 0,7921 4278 804 3389214
5 5000 000 0,5674 2837134 0,7473 4 278 804 3197372

18 023 881 4,2124 4278 804 18 023 881

The Owner (Investor) has an option: to get the risk-free cash flow. In this
case the discount on rental payment for the General lessee should be
calculated as Annual Equivalent discounted at risk-free rate. This amount

may be considered as Certainty Equivalent.
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Alternative cash flow: Certainty Equivalent
Example #3

The same Investor would like to sell the Megamall in 5 years. Expected selling price is
USD 15M. The same General lessee offers to buy-out the building in 5 years at expected
price but to create a schedule of rental payments which includes the price of the buy-out
to annual rental rate. What amount of annual rental payment gives to the Owner the
equivalent income?

_ Risky discount Risk-free Discounted
Period number PV _ ANPV PV ot ANPV
factor discount factor ANPV

1 5000000 0,8929 4 464 286 0,9434 5210831 4915 879
2 5000000 0,7972 3985969 0,8900 5210831 4637 621
3 5000000 0,7118 3558901 0,8396 5210831 4375114
4 5000000 0,6355 3177590 0,7921 5210831 4127 467
5 5000000 0,5674 2837134 0,7473 5210831 3893 836
6 15 000 000 0,5066 7 599 467 0,7050 5210831 3673430

25 623 348 4,9173 5210831 25 623 348
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Alternative cash flow: Certainty Equivalent
Example #4

The Company XXX intends to invest the research of the new product. The initial
Investment is USD 125 000. In case of success it's necessary to invest additionally
USD 350 000 and further the Project will EXACTLY generate the annual revenues in
amount of USD 250 000 p.a. within next 5 years. The required rate of return is 12%,
risk-free rate — 6%. Does this project looks profitable?

Period number Probability Summarized Risky discount PV
rate
50% 50% Cash Flow
0 -125 000 -125 000 -312 500
0 -375000 0
1 250000 0 125000 0,8929 111 607
2 250 000 0 125000 0,7972 99 649
3 250 000 0 125000 0,7118 88973
4 250000 0 125000 0,6355 79 440
5 250000 0 125000 0,5674 70928
450 597
PV 450 597
NPV -49 403
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Alternative cash flow:

Certainty Equivalent

Period number Probability Summarized Risky discount PV
50% 50% Cash Flow rate

0 -125 000 -125 000 -312 500
0 -375 000 0
1 250000 0 125 000 0,9434 117 925
2 250000 0 125 000 0,8900 111 250
3 250000 0 125 000 0,8396 104 952
4 250000 0 125 000 0,7921 99012
5 250000 0 125 000 0,7473 93 407

PV 526 545 526 545

NPV 26 545

Because In case of Research fail the Project will be closed, in case of success it will
be continued with less risk. Consequently for the Investor both cash flows: research
and further operating have guaranteed cash flows.
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