Capital Budgeting

Risk and Uncertainty
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Risk and Uncertainty

Risk =» the possibility that actual returnswill
deviate from expected returns

Risk =» situationsin which a probability
distribution of possible outcomescan be
estimated

Uncertainty =» worse, not enough information
available
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Probability distribution of
expected outcomes
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Initial measure of risk
Standard deviation of expected cash flowss

s = ’é(ca - CF)?P,
j=1

CF =3 CFP
i

m= number of possibleoutcomes
CF, = j" possibleoutcome

Pj = prObalg!Jylrm '&ngag!fg\ (Q&S'Egurri ng

Improved measure of risk

Coefficientof variation(cv) putsdispersionona relativebasis
s
CV = e
CF
Considers , =300andCF x =1000versus s , =300andCF , =4000
Intuitively x isriskier. Need toshow that.
300 300

ov, =——=.300 whilecv, =——=.075
1000 4000
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Forecasted cash flows

State of Economy | CF, | P,

j = 1|Recession 100 |30%
j =2|Normal 300 [50%

j =3|Boom 800 [20%
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Computing coefficient of variation

CF =.30(100) +.50(300) +.20(800) = 340
= 4/(100- 340)®.30+(300 - 340)* 50+ (800 - 340)>.20
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Required hurdle rate k'

= (rigk) = f (S
k=1f(ris) = f (=)

Required rateof return k' isafunction of theforecasted risk of
the project

"Pendize" ariskier project by requiring ahigher hurdlerate
for it to be acceptable
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Alternate methods for incorporating
risk into capital budgeting
(1) Risk-adjusted discount rate

(2) Certainty equivaents
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Risk-adjusted discount rate schedule

5 10 15
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Risk-adjusted discount rate

4% istherisk-freerate
Curveisarisk-return trade-off function
Curveisanindifference curve

Firmisindifferent to acv=.5and k'=7%or a
cv=1.0 and k'=10%

Select k' based on risk from a predetermined
schedule and compute NPV
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Certainty Equivaents

Convert the expected cash flowsto their
certainty equivalents

Discount the certainty equivaents at the risk-
freerate of interest

Risk-freerateistheyield onaUS Treasury
bond of the same maturity asthe project
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Certainty equivalents coefficients

a, isthe certainty equivalent coefficient for
the cash flow at timet

O<a,=1 a,fdlsasriskincreases

a, isdetermined subjectively by thefirm or
obtained from a predetermined schedule

CF.=a,CF. CF: isthecertaintyequivalent periodt
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NPV w/ Certainty Equivalents

Let'ssaya, =100,a,=.95a, =.82,...,a,, =.50andi = 4%
al(ﬁl)_'_az(c_FZ) =a3(ﬁ3)+m+aw(C_Fw)
(104"  (104* (104’ (L0g™
100(5800 , 955800 , .82(5800 , .50(1980Q

NPV =- CF, +

NPV = - 26000+

(L.04* (L04? (L04)* (1.04*
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Risk in a portfolio context

Consider the potential investment, not in
isolation (aswe have been doing), butina
portfolio context

Look at the relationship between the
investment and the firm’ s existing assets
and other potentia investments
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Two projects and the firm

Hrm
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— Project B
— Firm
Project A
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B

Which is the more attractive project?

Project A iscyclical likethe overall firm

Project B is counter cyclical

Inisolations, =sg but for thisfirm, B isthe
more attractive project

Project B ishighly negatively correlated with
thefirm’ s other assets so addition of Project
B reducesoverall risk
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Correlation and diversification

Difficult to find projectswith high negative
correlaion

However, if projectswhosereturnsare
uncorrelated are combined, overall risk can
be reduced and even eliminated

Firms seek to diversify into other areas
Firmstry to build aportfolio of assets
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Portfolio definitions

Portfolio =» combination of assets

Optima portfolio =» maximum return for agiven
degreeof risk - or - minimum risk for agiven
rate of return

Opportunity set=>» all possible portfolios

Efficient frontier = locus of al optimal portfolios

Efficient frontier = dominatesall other portfolios of
the opportunity set
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R What's out there?
por|
°
4 500 sh Microsoft
N 100 sh XON-Mobil
° " athis
<
5 10 gold ingots
12 soy bean contracts
1
> port
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Which portfolio will be selected?

port
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Risk of an individual asset in a portfolio context

capital gain +dividend

yieldon securityj = — -
original price
T (P' 1+1 7 Pj ,t) + Dj 1

kj= ! P

jit
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Risk of an individual asset in a portfolio context

Excess return (or risk premium) onsecurityj isthedifference
between the yieldon thesecurityand the yieldon risk- free
treasurysecurities (R, )

(Fia-P)*D; R

P
The market's risk premium can bedefined similarly :

risk premiumon securityj = (E, -R))=

risk premiumon themarket =(kn - R,) =w R,

mt
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Plot the last 60 months of observations

K; R R R K- R;
1 05 06 [0 02 03
2 00 02 04 -04 -02
3 -04 -06 04 -08 =10
4 09 08 04 05 04
60 =01 =02 05 =06 =07
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Characteristic Line
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Equation of Characteristic Line

ki- R =a+b[k,- R(]

ifa =0,

ki =R, +b[k,- R ]

Security j'sexpectedeturnisequal to
therisk - freerateplusarisk premium
Thisrisk premiumisequal tothe

marketsrisk premiumtimesj'sbetacoefficien
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Beta and systematic risk

Betaisan indicator of systematic risk or
market risk: interest raterisk, inflation,
panics

b>1: stock isaggressive, more volatile than
the overal market, e.g., airlines, stedl, tires

b<1: stock isdefensive, lessvolatile than the
overdl market, e.g., utilities
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Unsystematic risk

Variationsin security j’ s return not dueto
market forces

Uniqueto the firm, e.g., financial and
operating leverage, managed by crooks

Eliminated by diversification

Only systematic risk mattersto afirm with a
diversified portfolio
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What's afirm to do?

McDonald'sand Sears are contemplating
goingintothe pizzabusiness
McDonald'sisonlyin fast foods - not diversified;
\ they must beconcernedwith totd risk

k'pm = f(;:F) userisk - adjusted discountratemethod

or certainty equivalens method tofind NPV
Searsisdiversifial intodepartment stores,autoparts,
insurance, red estate, etc.;

\ theyareconcernedonly withsystematicrisk

Kyza = R +bymlk, - R use"BetaModel”
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