Defining and Measuring Risk

Risk Is the chance that an unexpected
outcome will occur.

A probability distribution is a listing of all
possible outcomes with a probability
assigned to each.
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Probability Distributions

It either will rain, or it will not rain; there
are only two possible outcomes.

Outcome Probability
Rain 0.40 = 40%
No Rain 0.60 = 60%

1.00 100%
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Probability Distributions

Martin Products and U. S. Electric

/ Rateof Return on Stockm
Stateof the  Probabilityof This the EconomiStateOccurs
Economy State Occurring Martin Prod.  U.S. Electric

Boom 0.2 110% 20%
Normal 0.5 22 16
Recession 0.3 c60 10

K 1.0 /
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Expected Rate of Return

Rate of return expected to be realized from
an investment during its life.

Mean value of the probabillity distribution
of possible returns.

Weighted average of the outcomes, where
the weights are the probabilities.
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Expected Rate of Return

4 Expected rate N
of return

n
=D Ph
I=1

/
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TotalRisk (Stan#lone Risk):
TheStandardDeviation §)

A )

Standard - — -
deviation 0:\/(r1 -1)" Pry+(rp -F)" Pry ++-+(r, -7)" Pr

o /
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Standard Deviatiors|:
Martin Products

I E r-E (- E7 (r; - B2Pr,
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110%¢ 15% = 95 9,025 0.2 9,025 x 0.2= 1,805.0
22 ¢15 = 7 49 05 49x05= 245
60 ¢ 15 =c¢75 5,625 0.3 5,625x0.3=1,687.5
+ NA I ¥ ©F51T.0|"
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Estimated Standard Deviatian,

Estimated g = s = \
\_

4 )
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Measuring Risk: Coefficient of
Variation

Calculated as the standard deviation
divided by the expected return.

Useful where investments differ in rigkd
expected returns.

4 _ )
Risk o)
r

Coefficient of variation =CV = —

Return
\_ .
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Risk Aversion and Required
Returns

Riskaverse investors require higher rates of
return to invest in higherisk securities.

Risk Premium (RP):
¢ The portion of the expected return that can be

FOOUONROGAzUSR U2 |y AYy@dS:
¢ The difference between the expected rate of
return on a given risky asset and that on a less

risky asset.
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Risk/Return Relationship

(r)

Migh

RiskFree Returnfge=r* + Inflation Premium = r* + IP

k Below Average Risk  Average Risk  Above Average Risk

I E Payment f&)r Risk = Risk Prémium = RP

~

> r=rget RP

J Risk /
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Portfolio Returns

Expected return on a portfolidg

_ ] ] ] ~ )
Portfolioreturn=r, = w,r, + W,r, +---4+ WI
N

o S

The weighted average expected return on the
stocks held in the portfolio.
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Portfolio Returns

b

Realized rate of return,
¢ The return that is actually earned.

¢ Actual return usually differs from expected
return.
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Portfolio Risk

b

Correlation Coefficient,

¢ Measures the degree of relationship between
two variables.

¢ Positively correlated stocks & O)have rates
of return that move in the same direction.

¢ Negatively correlategtocks ( <0) have rates
of return that move in opposite directions.
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Portfolio Risk

Risk Reduction

¢ Combining stocks that are not perfectly
correlated will reduce the portfolio risk
through diversification.

¢ The riskiness of a portfolio is reduced as the
number of stocks in the portfolio increases.

¢ The smaller the positive correlation, the lower
the risk.

¢ The greater the negative correlation, the lower
the risk.
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Portfolio Risk

(%)
30 [~
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Diversifiable Risk Related to

CompanySpecific Events

20 |— (Unsystematic Risk)

_ /] Minimum Attainable
e e = Risk in a Portfolio of
< Average Stocks
10 [ Nondiversifiabl
= < ondiversifiableRisk Related to
o ><— Market/Economic Fluctuations
5 — (Systematic Risk)
0 \ /
1 10 20 30 40 All NYSE Stocks
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FiIrmSpecific Risk versus Market
Risk

FirmSpecific Risk:

¢c CKIO LI NI 2F I &SOdzNA
random outcomes generated by events, or
pehaviors, specific to the firm.

¢ Hrm-specific risk can be eliminated through
oroper diversification.

¢ Also called diversifiable risk or unsystematic
risk.

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.



FiIrmSpecific Risk versus Market
Risk
Market Risk:
¢c ¢CKFO LI NI 2F | &SOdzNA
eliminated through diversification because it

IS assoclated with economic, or market factors
that systematically affect all firms.

¢ Also callechondiversifiablerisk or systematic
risk.
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FiIrmSpecific Risk versus Market
Risk

Relevant risk= market risk:

¢ The risk associated with a security that cannot
be diversified away

c CKAAa NARAaA]l NBFESOaa |
the total risk of a portfolio.

Irrelevant risk= firm-specific risk:

¢ The risk associated with a security that can be
diversified away.
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The Concept of Beta

h)

Beta Coefficienth:

¢ A measure of the extent to which the returns on
a given stock move with the stock market,
g KAOK NBLINBaSyiua |y at
¢ The entire market is extremely well diversified

(theoretically perfectly diversified), because it
Includes all investments.
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The Concept of Beta (cont.)

b = 0.5: stock Is only half as volatile, or risky,
as the average stock.

b = 1.0: stock has the same risk as the
average stock (same as the market).

b = 2.0: stock Is twice as risky as the average
stock.
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Portfolio Beta Coefficients

The beta of any set of securities Is the
weighted average of the individual

aSOdzNAUASaQ oSul a
/Portfolio )

=By = Wiy + WPy +---+ Wy By

beta
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Risk Premium for a Stock

4 )

\\

Risk premium for StockgRP=RR E ; |

J
=(ry G e’ j
\_ W,

4 RR, = Market (average stock) risk premﬂm

ry = Market (average stock) return

Ui Riskiree rate of return y
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The Required Rate of Return for a
Stocky;

/Required return= Riskfree return+ Premium for risk\

= Trer= + RIJ?
= [RE + (RRWY |
= MR +  (fwGrrp b,

/
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Capital Asset Pricing Model
(CAPM)

A model used to determine the required return
on an asset which Is based on the proposition

GKFG Fye aasiQa NBIdza N
equal the riskiree return plus a risk premlum that

NE T SOU anoidikessifiablriakS i Q a

4 Risk premium for

systematic risk

9 S 'RE +  ("mGrrR!

Required return= Riskfree return +

S
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Security Market Line (SML):

A graph of the CAPM

The line that shows the relationship

between risk as measured by beta and the

required rate of return for individual
securities.
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The Impact of Inflation

r=¢lS the price of money to a riskless
borrower.

The nominal rate consists of:
¢ areal (inflatiorfree) rate of return, and
¢ an inflation premium (IP

An increase In expected inflation would
Increase the risifree rate

The SML would experience a parallel,
upward shift.
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Changes in Risk Aversion

The slope of the SML reflects the extent to
which investors are averse to risk.

An Increase In risk aversion increases the
risk premium, which increases the slope of
the SML.
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| KFy3asa Ay | {0
Coefficient

The Beta risk of a stock Is affected by:
¢ composition of its assets

¢ use of debt financing

¢ Increased competition

¢ expiration of patents

Any change in the required return (from
change in beta or in expected inflation)
affects the stock price.
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Stock Market Equilibrium

The condition under which the expected
return on a security, r, Is just equal to its
required returnk

Actual market price equals its intrinsic
value as estimated by the average investor,
which leads to price stabllity; otherwise,
buying or selling in the market makes the
appropriate adjustment.
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Changes in Equilibrium Stock Prices

Stock prices are not constant due to
changes In:

¢ Riskfree rate,rge

¢ Market risk premiumr, G e

¢ { U 2 beta@aefficientb,

¢ { 0 2 expedtad growth rateg, and
¢ Changes in expected dividenss.
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Physical Assets Versus Securities

Rlsklness of real assets Is only relevant In
0SN¥Ya 2F Ada SFTFFSOIU
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Word of Caution

CAPM
¢ Based on expected conditions
¢ Only have historical data

¢ As conditions change, future volatility might
differ from past volatility

¢ Estimates are subject to error
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Different Types of Risk

Systemic Risks
Interest rates
Inflation
Maturity
Liquidity
Exchange rate
Political

O O 0 0 O O
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Different Types of Risk (cont.)

UnsystemidRisks
¢ Business
¢ Financial

¢ Default
" Combined Risks
c Total

¢ Corporate
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What is Capital Budgeting?

The process of planning and evaluating
expenditures on assets whose cash flows
are expected to extend beyond one year.
¢ Analysis of potential additions to fixed assets.

¢ Longterm decisions generally involve large
expenditures.

¢c +SNE AYLEZNIFYyd G2 FAN

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.



Generating Ideas for Capital
Projects

20K F FANNQa 3INRFUK
remain competitive depend on a constant
flow of ideas for new products, ways to
make existing products better, and ways to
produce output at a lower cost.

Procedures must be established for
evaluating the worth of such projects.

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoodected website for classroom use.



Project Classifications

Replacement Decisionsvhether to
purchase capital assets to take the place of
existing assets primarily to maintain
existing operations.

Expansion Decisionsvhether to purchase
additional capital projects to increase
existing operations (grow the firm).
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Project Classifications (cont.)

Independent Projects projects whose cash
flows are not affected by decisions made
about other projects.

Mutually Exclusive Projeatsa set of
projects where the acceptance of one
project means the others cannot be
accepted.
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The PostAudit

Compares actual results with those
LINBRAOQOUSR 0@ 0UKS LINE
explains why any differences occurred

Two main purposes:

¢ To improve forecasts
¢ To Improve operations
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Similarities between Capital Budgeting and
Asset Valuation

1. Estimate the cash flows expected from the
project.

2. Evaluate the riskiness of cash flows.
3. Compute the present value of the expected cash

Ft2ga G2 2001 AY Ly Saio)
the firm.

4. Compare the present value (PV) of the future
expected cash flows (CF) with the initial
investment. If (PV of CF) > (Initial Investment),

purchase the asset.
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Net Present Value: Sum of the PVs of Inflow
and Outflows

AN AN AN
A\ CF'I CF2 CFn
+ et
A+r)  (1+r)° (1+r)"

o — /

NPV Decision Rule:
A project is acceptable if NPV > $0
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Net Cash Flows for
Project S and Project L

/ Expected AftefTgx \
Net Cash-lowsCF;

Year (1) Project S Project L

0 $(3,000)  $(3,000)
1 1,500 400
2 1,200 900
3 800 1,300

\ 4 300 1,500 /
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Cash Flow Timelines for
Project S and Project L

Project S: 0 1 2 3 4

Net cash flow (3,000) 1,500 1,200 800 300

4 )

g S

-
Project L: 0 1 2 3 4

.

Net cash flow (3,000) 400 900 1,300 1,500

S
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2 Kl G Aa tNereSOi

/ U sl 2 3 h
300

Cash FIOWi:B,OOOI.OO) 1,500 1,200 800
1,363.64+

991.74 -

601.05+

204.90+

K NP\,= 161.33 /

Project S is acceptable, because its NPV is positiv

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.



Rationale for the NPV method:

NPV = (PV future CFg)Cost
= Net gain in wealth (value)
Accept project if NPV > 0.

Choose between mutually exclusive
projects on basis of higher NPV.

Which adds most value?
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Using NPV method: Which project(
should be accepted?

NP\{=161.33 and NRW¥ 108.67

If Projects S and L are mutually exclusive,
accept Project S because NP\WWPY

If Projects S and L are independent, accept
both, because both have NPV > 0.

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.




Internal Rate of Return (IRR)

IRR Is the rate of return that will be earned
If a project is purchased and held for its
entire life.

IRR Decision RulA:project is acceptable if
Lww B O6FANNQA NI dza N
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Calculating IRR

\

4 A A A
A CF, CF> CF,

NPV = CFo+ _ - _
(1+IRR)"  (1+IRR) (1+IRRY"
or

AN VAN AN
A CF, CF> CF.

Cho = TRRY T aRRE T ATIRRY
\_ (1+IRR)"  (1+IRR) (1+IRR) Y

A project is acceptable if IRR >
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Calculating the IRR for Project S

/ 0 |RR= 7 L 2 3 h

|
Cash Flows: (3,000) 1,500 1,200 800 300
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Calculating the IRR for Project S

-

\_

(3,000) +

1500 , 1200 800 300 _,
(1+IRR)" @1+IRR)* @A+IRR)’ (1+IRR)"

~

/
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Rationale for the IRR Method

LT OLINR2SOUQa NIuUS 2
required rate of return, r), then some

v

NBGdzNY Aa f STU 2SN
returns.

Example IRR = 1% > r = 10%arofitable
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Decisions on Projects S and L per
IRR

If Project Sand Project Lare independent,
accept both.IRR=13.1% > IRR 11.4% >
r = 10%.

If Project Sand Project Lare mutually
exclusivepased on IRRProject S Is more
acceptable because IRRIRR
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NPV Profiles for Project S and
Project L

/ Discount Rate NP\4 NPV \

0% $800.00 $1,100.00
5 454.89 554.32
10 161.33 108.67
15 ( 90.74)  (259.24)
_ 20 (309.03)  (565.97)

/
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NPV Profiles for Projects S and L

/ NPV ($) \
1,200

1,000
800 |
600 |
400 |

208 oo TN S
200 :

Crossover Rate = 8.1%

0 — :E ———Pot—t—+——+—+—+—+—1 I (%)
o0 | 5 81 10 f \5\20 L
- IRR= 11.4% A

-400 | NPV Profile

-600 T t N22SOd |
Qoo L NPVProfin

IR@T 13.1%

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.



Two Reasons NPV Profiles Cross:

Size (scale) differences: Smaller project
frees up funds at t = O for investment. The
higher the opportunity cost, the more
valuable these funds; thus, high r favors
small projects.

Timing differences: Project with faster
payback provides more CF in early years for
reinvestment.
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Reinvestment Rate Assumptions

NPV assumes reinvest at r.
IRR assumes reinvest at IRR.

Reinvest at opportunity cost, r, IS more
realistic, so NPV method is better.

NPV should be used to choose between
mutually exclusive projects; ensures value
IS maximized.
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Modified Internal Rate of Return

A better indicator of relative profitability; better for use in
capital budgeting

" What is 'Modified Internal Rate Of ReturnMIRR'

¢ Modified internal rate of return (MIRR) assumes that
positive cash flows are reinvested at the firm's cost of
capital, and the initial outlays are financed at the firm's
financing cost. By contrast, the traditionaternal rate of
return (IRRassumes theash flowdrom a project are
reinvested at the IRR. The MIRR more accurately reflects
the cost and profitability of a project.

" MIRR RuleA project is acceptable if MIRR > r
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Traditional Payback Period

b

The length of time it takes to recover the
original cost of an investment from its
expected cash flows

4 )

aThe year just prior to the &
Paé/ﬁggk =& year of fullrecovery @
P 89 of initial investment 9

a Amount of the initial investment that is
aunrecovered at the start of the recovery year

£ Total cash flow generated

during the recovery year
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Traditional Payback Period (cont.)

PB Decision Rul& project is acceptable if
PB < n*

n* = years determined by the firm

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.




Payback Period (PB) for Project S

PR.= 2.4

4 0 1 2 Bﬁ 3 4\
Net cash flow (3,000) 1,500 1,200 800 300
Cumulative CF (3,000) (1,500) (300) 500 800

Payback PB =2 + S0 = 2.4 years

\ 3800 /
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Discounted Payback Period (DPB

The traditional payback period does not
consider the time value of money; the
discounted payback period does.

DPB = the length of time it takes for a
LINE 2SO0 Qa RAa&aO2dzy i SR
repay the cost of the investment.

DPB Decision Rul& project is acceptable
AT 5t. f tNRB2SOuUQa d
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Discounted Payback Period (DPB
for Project S

4 DPB= 3.2
0 1 2 3 4

Net cash flow (3,000) 1,500.00 1,200.00 800.00 300.00
Discounted CF (3,000) 1,363.64 991.74 601.05 204.90
Cumulative DCF(3,000) (1,636.36) (644.62) (43.57) 161.33

43.57

DPB. =3 + 3.2 years
K > 204.90 4 /

DPB < 4 years, thus the project Is acceptable.
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Capital Budgeting Methods Used In
Practice

Companies use more sophisticated capital
budgeting techniques today than in the
past (20¢ 30 years ago).

Companies use multiple capital budgeting
techniques when making investment
decisions.
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Cash Flow Estimation

Most important and most difficult step In

the analysis of a capital project is

forecasting future cash flows.

CAYIFIYOAIT adGlFFTFQa N

c |/ 22NRAYIFIOGAY3 20KSNJ RS

¢ Ensuring that everyone uses the same set of
economic assumptions.

¢ Making sure that no biases are inherent in
forecasts.

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.



Relevant Cash Flows

Cash Flow Versus Accounting Income
¢ Evaluate only aftetax cash flows

Incremental Cash Flows

¢ Evaluate only cash flows that change if
the capital budgeting project is
purchased.
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Incremental Cash Flows

An Incremental Cash Flow is the change In &
FANXQa ySi OlFlakK Ff2g
associated with purchasing an investment
(asset).
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Problems in Determining
Incremental Cash Flows

Sunk Cost a cash outlay that already has been
iIncurred and will not be recovered if the project is
purchased.

Opportunity Cost the return on the best
alternative use of an asset.

Externalities the effect that purchasing a project
has on the cash flows in other parts of the firm

Shipping and Installation Costs
Inflation
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ldentifying Incremental Cash
Flows

Initial Investment Outlay the incremental
cash flowghat occur only at théeginning
2T UKS lifelNRP2SOU Qa

¢ Purchase price

¢ Shipping and installation

¢ Tax effect of selling an old asset

¢ Change In investment in working capital
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ldentifying Incremental Cash
Flows (cont.)

Supplemental Operating Cash Flow
changesn cash flows that are sustained
throughout the lifeof the asset; thecash
flow effects are ongoing

¢ Change In net sales

¢ Change In salaries and other operating
expenses

¢ Change In taxes
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ldentifying Incremental Cash
Flows (cont.)

Terminal Cash Flawthe cash flows
associated with the project that occonly

Fd0 O0KS Sy R 2Zwhenthe fiiN2 2
disposes of the project.

¢ Salvage value

¢ Tax effect of salvaging an asset

¢ Change in net working capital

¢ Lost opportunity to salvage a replaced asset
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SupplementaDperating Cash
Flow

\

Supplemental
¢ = [Qash revenues, - @ash expenses, - Taxes,

operating CF;
= DO, @ T) Dem

=( DOI, +DBpr) (13T)-T Depr,D y

~

/nNO[ = change in net operating income that results
from purchasing the project

change in depreciation expense associated with
the purchase of the project
T = marginal tax rate

S
O
D

o

P

I

/
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Capital Budgeting Project
Evaluation

Expansion Projettdecision as to whether
to add a project that is intended to increase

sales; provides growth to the firm.

Replacement Analygisdecision as to
whether to replace an existing, still
productive asset with a new asset.
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Expansion Project Analysis
Example: HEP Project ($000)

Purchaseprice $(9,500)
Shipping and installation $( 500)
Increase in net working capital $(4,000)
Estimated life 4 years
Salvage $ 2,000
Increase in net sales $30,000
Variable cost ratio 60%
Increase in overhead (excl. depr) $(5,000)
Marginal tax rate 40%
Depreciation method 5-year MACRS

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license

distributed with a certain product or service or otherwise on a passvpoodected website for classroom use. iE



