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¥ Principles of Finance
' with Excel, 2" edition

Instructor materials

Chapter 6
Choosing a discount rate Pringiples of Finance
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y\; Reminder: Why do you need a

discount rate?

USING NPV AND IRR TO MAKE INVESTMENT DECISIONS
“*Yes or no™": “Project ranking™:
Choosing whether to undertake Comparing two mutually exclusive
a single project projects
NPV criterion The project should be undertaken if its Project A is preferred to Project B if
NPV > 0. NPV(A) > NPV(B).
[RR criterion The project should be undertaken if its IRR Project A is preferred to Project B if
> r, where r is the appropriate discount rate. [RR(A) > IRR(B).

Q In the NPV criterion, you discount by the discount rate
4 In the IRR criterion, you compare the IRR to the discount rate

Either way: YOU NEED THE RISK-ADJUSTED DISCOUNT RATE!
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¥ Discounting basics

The numerator of the NPV
is the cash flows--these can
be either riskless or risky.

— T

Cash flow; Cash flow, Cash flow;
NPV = Cost today + >+

(1+ discount rate) (1+discount rate)” (1+discount rate)3

The denominator of the NPV
Is the discount rate. The
more risky the numerator, the
higher the discount rate.

Discounting: Numerator vs Denominator
(dNumerator: The anticipated (expected) future cash flow
(dDenominator: Discount rate appropriate to the risk of the

" Pa%Qo%[%%?fgrc;va\;36RlSk-Ad]USted Discount Rate”)



Discount rate basics

<If cash flow numerator Is riskless
JDiscount rate = risk-free rate, r;
<If cash flow numerator Is risky

JDiscount rate > risk-free rate
JDiscount rate = r; + risk premium
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¥ Example 1; Savingsto CD

<You have $10,000 in your bank
savings account, paying 4% annually.

< The bank offers you a $10,000, two-
year, certificate of deposit (CD) paying
5% annually.

<~What's the NPV of pulling the money

out of the savings and putting it into
the CD?
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»" Example 1: Use r;=4% as
discount rate
A B C
1 BANK CD
2 |Savings account interest rate 4.00%
3 |CD rate 5.00%
4
CD
5 Year cash flows
6 0 -10,000.00
7 1 500.00
8 2 10,500.00
9
10 [NPV 188.61 <-- =B6+NPV(B2,B7:B8)

4% is the appropriate discount rate—it corresponds
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j\v Example 2: Evelyn Wyer Lipstick

franchise

<You have money In the bank earning
4%.

<You are offered an Evelyn Wyer
Lipstick franchise:

JPay $1,000 today, get an Evelyn Wyer
cart to sell lipstick in the mall

_lAfter one year, anticipated payback is
$1,500
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% Evelyn Wyer. What'’s the

discount rate?
A B C

EVELYN WYER LIPSTICK P ——

1 FRANCHISE appropriate discount
Franchise rate!!!

g Y((e)ar cash ﬂlo(‘g"oso O 4% is for a risk-free

7 1 1:500 Investment o

3 O Evelyn Wyer is risky!

6 |Discount rate? 4% |<-- ?2??

7 NPV 442 <-- =B3+B4/(1+B6)

8 [IRR 50% <-- =IRR(B3:B4)

What's the appropriate rate? Depends on the risk!!

Chapter 6 (this chapter): We discuss two models for determining the
appropriate rate:

U Gordon dividend model

0 Weighted average cost of capital (WACC)

Chapter 13: Another model

O Security market line (SML)
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¥ The “Funding Cost” concept

"he funding cost is the cost of raising
ne money needed for an investment.

"he funding cost is often the

appropriate candidate to use as the
discount rate.

t

f

C

"he funding cost identifies the cost of
ne funds used and uses this cost to
Iscount the future investment cash

OWS.
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When to use funding cost as
discount rate

+~Ask: “What would an investor charge
to put money into this project?”

<~Example 1: Take money out of
savings account to put into CD
JInvestor would charge 4% (the return on

the savings account)

+Example 2: $1,000 to set up an

Evelyn Wyer lipstick franchise

JInvestor would demand higher return than
4% because of risk
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3}\“ Weighted average cost of capital
: (WACC)

< The funding cost for many corporate
projects
<~How are corporations funded?
JEquity:
Funds provided by shareholders
Cost of equity: rg
IDebt:

Funds provided by lenders

Cost of debt = borrowing rate net of corporate
taxes: rp*(1-Te)
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¥ WACC formula

E D
WACC =r, * 1y (1-T, )*
* E+D "V 7 E+D
\_V_r e ———
T T
the percentage the percentage
of equity used to of debt used to
finance the firm finance the firm
where

r. =the firm's cost of equity — the return required by the firm's shareholders
rp =the firm's cost of debt —the return required by the firm's debtholders

E = market value of the firm's equity

D = market value of the firm's debt

T~ =the firm's tax rate
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re as the cost of equity

“Iz1s the return demanded (or
expected) by shareholders

“Ic Increases as the riskiness of the
shareholder returns increases

< The after-corporate-tax cost of equity
IS re . [Note that equity payouts are not
an expense for corporate tax
purposes.]
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£ (1-To)*r, as the cost of debt

“Iy IS the rate charged by lenders to
company

<When lenders perceive that the
company has higher risk, they
demand a larger ry

< The after-corporate-tax cost of of debt
IS (1-T¢)*rp
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o> (1T )M, !

<Equity Is riskier than debt
<0On an after-corporate-tax basis: the

cost of equity will be greater than the
cost of debt
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(s WACC example

< United Transport Inc. has 3 million shares
outstanding; the current market price per
share is $10. The company thinks its
shareholders want an annual return on their
iInvestment of 20%; this 20% return is the
company’s cost of equity rg.

<« The company has also borrowed $10
million from its banks at a rate of 8%; this is
the company’s cost of debt, ry. United
Transport has a tax rate of T = 40%.5
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United Transport (continued)

ﬁ

www, f acebooks.

E D
WACC =r.* ——+r,(1 -
E E+D p(1-Tc )" E+D
30 10 _
=209%%F ———+ 8% *F (1 —40% ) ————=16.20
30+ 10 ( ) 30+ 10

r. = 20%

Fp = 8%

E = 3.000.000 shares each worth $10 = $30.000.,000

D = $10,000,000

T =40%

A | B ] c

1 UNITED TRANSPORT--WACC
2 |Number of shares 3,000,000
3 |Market price per share 10
4
5 |E, market value of equity 30,000,000|<-- =B3*B2
6 [D, market value of debt 10,000,000
7
8 |[rg, cost of equity 20%
9 |rp, cost of debt 8%
10 [Tg, firm's tax rate 40%
11

WACC, weighted average cost of capital:

Wﬁgrcnﬁ:,EggE+thq+_rq;ggégf D/(E+D) 16.20% <-- =B8*B5/(B5+B6)+B9*(1-B10)*B6/(B5+B6)

q



United Transport:;
Where did re =20% come from?

<~How did United Transport come to the
conclusion that its shareholders want
a 20% return? This is the question in
the computation of the WACC, and we
will spend a lot of this chapter
discussing the answer.

S0 be patient!
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y}y When is the WACC an

appropriate discount rate?

~Use WACC when the riskiness Is
appropriate.
<~Example 1. White Water Rafting

JWants to purchase a new raft

JRisk of purchase approximately same as
riskiness of White Water Rafting

J=» Use WACC to discount cash flows
from new raft
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=4 .
fﬁ <~Example 2: Gorgeous Fountain Water
' Company
JWants to buy competitor

JCompetitor’s cash flow risk ~ as GF cash
flow risk

1=» Use WACC to discount cash flows
from takeover target
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A\O
£ When not to use WACC

<~ Example 3: Delicious Licorice (DL)
wants to buy a regional cellphone
operator
JEntirely different risks!

JValuation of takeover target’'s cash flows
should be at rate appropriate to takeover
target’s risk

JDON'T USE DL'S WACC to value the
cellphone takeover.
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’ WACC Is the appropriate rate to

use when the riskiness of the
cash flows under consideration
IS approximately equal to the
riskiness of the company’s
current cash flows.
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3}\“ Determining the WACC

components
+Reminder:

ST ) —

WACC = = 5
E+D

“E+D

<~ E=market value of equity
= #shares * current market
price/share

<~D=market value of debt
(but often use book value of debt)

T = Corporate tax rate
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¥ «ry= Cost of debt = Corporate
borrowing rate
“Iz = Cost of equity
In this chapter we determine r using

the Gordon dividend model (see
below)
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¥ Computing the WACC for UPS

+»Use data from Yahoo

<~Have to compute 5 parameters:
JE = value of equity

D = Value of debt

Jrp = cost of debt

JT. =the corporate tax rate

Jrg = cost of equity
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Basic WACC Template

A B C
1 COMPUTING THE WACC FOR UPS
2 |E
3 |D
4 |rp
5 |T¢
6 |Ie
7
8 [WACC #DIV/0! <-- =B6*B2/(B2+B3)+B4*(1-B5)*B3/(B2+B3)

We will fill this template in the next slides.
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3.?»’\ UPS value of equity, E

< Current stock price * number of
shares

Key Statistics

Data provided by Capital I1Q, except where noted.
Valuation Measures

Market Cap (intraday)®: 66.86B
Enterprise Value (Oct 5, 2010)*: 71.76B
Trailing P/E (ttm, intraday): 25 26
Forward P/E (fye Dec 31, 2011)™: 16.55
PEG Ratio (5 yr expected)’: 1.52
Price/Sales (ttm): 1.38
Price/Book (mrg): 6.35
Enterprise Value/Revenue (ttm)*: 1.51
Enterprise Value/EBITDA (ttm)*: 10.30
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¥ UPS debt D

Balance Sheet

Total Cash (mrg): 4.01B
Total Cash Per Share {mrg): 4.05
Total Debt (mrg): 10.26B
Total Debt/Equity (mrg): 130 46
Current Ratio (mrg): 1.43
Book Value Per Share {mrg): 7.92
Cash Flow Statement

Operating Cash Flow (ttm): 5.14B
Levered Free Cash Flow (ttm): 3.70B

NOTES:

O Debt for WACC should be net debt: Debt minus Cash

0 Debt for WACC should be market value of debt, but this is pretty
hopeless—standard to replace market value with book value

O Upshot: UPS Debt =10.26 -4.01 =6.25B
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Template update

A B C

COMPUTING THE WACC FOR UPS

66.88 <-- Billion $, from Yahoo Key Statistics for UPS

E
D 6.25 <-- Book value of debt minus cash

OIN|[O]|O| B~ |WIN|EF
=
O

WACC 0 <-- =B6*B2/(B2+B3)+B5*(1-B4)*B3/(B2+B3)
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Computing rp

I'p

A B C D
1 COMPUTING rp for UPS
2 31-Dec-09 31-Dec-08
3 |[Cash and cash equivalents 1,542,000 507,000
4 |Long term debt 8,668,000 7,797,000
5 |Net debt 7,126,000 7,290,000 <-- =C4-C3
6 [Interest expense 445,000
7

6.17% <-- =B6/AVERAGE(B5:C5)
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Computing T, for UPS

A B C D
1 COMPUTING T FOR UPS
2 31-Dec-09| 31-Dec-08
3 |Income before tax | 3,366,000 5,015,000
4 lIncome tax expens( 1,214,000, 2,012,000
5 |Tc 36.07% 40.12% <-- =C4/C3
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(s Template

update

A B C
1 COMPUTING THE WACC FOR UPS
2 |E 66.88 <-- Billion $, from Yahoo Key Statistics for UPS
3 |D 6.25|<-- Book value of debt minus cash
4 |rp 6.17%
5 |Tc 36.07%
6 |Ie
7
8 [WACC 0.34% <-- =B6*B2/(B2+B3)+B4*(1-B5)*B3/(B2+B3)
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£ Computing re for UPS

+»Use Gordon dividend model
Div, (1+9)

e
R

-9
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£ UPS dividend history, Yahoo

A B
11 |Date Dividend
12 24-Nov-99 0.30
13 24-Feb-00 0.17 i i
14 25-May-00 017 United Parcel Service, Inc. (UPS) At12:09P
15 24-Aug-00 0.17
16 22-Nov-00 0.17 More On UPS
17 22-Feb-01 0.19 339.9 FREE E¥ TRADE' LZ] AMERITRADE
18 25-May-01 0.19 QUOTES GET UP TO $500
19 24'AUg'01 0.19 ExTRADE SECURITIES LLC
20 23-Nov-01 0.19 Summary
21 25-Feb-02 0.19 Order Book
22 23-May-02 0.19 Options Historical Prices Get Historical Pric
23 22-Aug-02 0.19 o _
24 21-Nov-02 0.19 » Historical Prices
25 20-Feb-03 0.21 CHARTS Set Date Range
26 15-May-03 0.21 _ Dail
27 21-Aug-03 0.25 HEITHTE . o Laly
28 20-Nov-03 0.25 Basic Chart StartDate: Moy ~ 10 1999 Eg.Jant, 2010 ©) Weekly
29 19-Feb-04 0.28 Basic Tech. Analysis EndDate: Oct ~ 5§ 2010 © Manthly
30 13-May-04 0.28 @ Dividends Onl
3L 19-Aug-04 0.28 HEW/S & INFO ? v
32 24-Nov-04 0.28 Headlines
33 17-Feb-05 0.33
34 12-May-05 0.33 Financial Blogs
35 18-Aug-05 0.33 Company Events
36 23-Nov-05 0.33 " Board
37 16-Feb-06 0.38 e Prices
38 11-May-06 0.38 : .
39 17-Aug);/-06 0.38 s::r:w Date Open High Low Close Volume Adj Close™
40 22-Nov-06 0.38 Aug 12, 2010 3 0.47 Dividend
_Feb- Key Statisti —
4l 15-Feb-07 0.42 B May 13, 2010 $ 0.47 Dividend
42 17-May-07 0.42 SEC Filings
43 6-Sep-07 0.42 c it Feb 11, 2010 $ 0.47 Dividend
- - ompetiors ..
44 15-Nov-07 0.42 Nov 12, 2009 § 0.45 Dividend
45 7-Feb-08 0.45 Industry —
46 15-May-08 0.45 c Aug 20, 2009 $ 0.45 Dividend
omponents
i; EQUQSS 822 May 14, 2009 5 0.45 Dividend
-Nov- . ANALYST COVERAGE —
29 19-Feb-09 0.45 A - Feb 19, 2009 % 0.45 Dividend
nalyst Opinion —
50 14-May-09 0.45 Analvet E<timat MNov 13, 2008 $ 0.45 Dividend
51 20-Aug-09 0.45 nalyst Estimates —
Aug 21, 2008 0.45 Dividend
52 12-Nov-09 0.45 Research Reports 9 5
53 11-Feb-10 0.47
54 13-May-10 0.47
55 12-AUg-10 " 047
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' Applying the Gordon model

A | B

| ¢ | D

COMPUTING COST OF EQUITY rp for UPS
Current UPS stock price P, 67.71
Current annual dividend 1.88|<-- =B55*4

Growth rate of dividends

Whole period
Last 5 years
re, cost of equity

Njojoh|lwWwIN] -

Contains formula
=(B55/B35)"(1/20)-1

1.03% /1}% <-- =(1+B5)"4-1
1.78% 7.33% <-- =(1+B6)"4-1

10.31%

<-- =B3*(1+C6)/B2+C6

NOTES:

O The dividend growth rate g depends on the period chosen
O We've chosen the last 5 years ... but you could choose other time

frames

O Critical question: What is the future anticipated dividend growth

rate?

O Note that dividends are quarterly. We have derived the quarterly
growth rate and then annualized.
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Y WACC template, UPS

A B C

1 COMPUTING THE WACC FOR UPS
2 |E 66.88|<-- Billion $, from Yahoo Key Statistics for UPS
3 |D 6.25|<-- Book value of debt minus cash

o 6.17% <-- Interest from income statement, average net
4 debt over last two years
5 |Tc 36.07% | <-- From income statement
6 |re 10.31%|<-- Using Gordon model
7
8 |[WACC 9.77% <-- =B6*B2/(B2+B3)+B4*(1-B5)*B3/(B2+B3)
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