Chapter 10 - Project Analysis (Sechon 10.1, the first page of 102, and pages 257 to the top of 262 of secton
10.3)

In this chapter we will discuss other methods of assessing project risk. In particular, we wall:
1) Define stand-alone nisk and within-firm nsk.
2) Be-emphasize that well-dwersified investors are only concerned with non-diversifiable nsk (beta risk).

3) Identafsr decision makers who are concerned zbout stand-zlone nsk and within-firm nsk.

4} Learn how to measure stand-alone risk and when it 15 benefical to “buy” additional information.

) Bruefly discuss senmitrvity analysis, scenaro analysis, break-even analysis, Monte-Carle simulations, and wsing
decision-trees.
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Chapter 10 - Project Analysis

In the previous chapter we learned that beta 15 the appropnate measure of nsk usad to determine the discount rate
for a project’s cash flows. [This assumes that the CAPM 15 the comrect model 1n calculating expected (and

required) returns for assets.]

Beta 15 the portion of a project’s risk that affects a well-drversified mnvestor.
Project beta 15 estimated by averzging the assst betas of other firms doing business 1n & smalar mndustry:

Computer spreadsheet programs can be vsed to provnde additional information regarding project nisk - parbicularly
an zzsezzment of stand-alone rizk.

Stand-alone risk reflects the total rslaness of the project (without considerabion of any diversification benefats).
It 1= measured by examiming the uncertainty of the project NPV, Example:

Project X (beta = 0.0, the nsk-free rate 15 5% and the markst nsk premum 15 8.4%, discount rate = 5%)
Imtial imvestment = -51000
Time one cash flow (30% chance) = $1165.50
Time one cash flow (30% chance) = $1144.50
NPV =
Project Y (beta = (.0, the nsk-free rate 15 3% and the market nsk premum 15 8.4%, discount rate = 5%)
Imtial imvestment = -51000
Time one cash flow (50% chance) = $1302
Time one cash flow (30% chance) = $1029
NPV =
S1de note: Obvrously there 15 nsk with these two projects, but the beta 15 zero. How come?

Lowest Possible NPV Highest Possible NPV NPV
(20% chance) {50% chance)

Project X
Project ¥

Whach of the two projects has the hagher stand-alone nsk?
Which of the two projects has the hagher NPV?

Important. There 15 only one NPV for a project. It 15 determined by discounting the project's expecred cash flows
at the opportumty cost of capital.
We will call the aghest and lowest NFV's 1o the above example “what-of” NPVs.



“What-1f™ NPV's tell us how acceptance of the project will affect our firm 1f the worst set {or best set) of

assumptions were realized.

The two extreme values for the “what-1f" NPV grve one messure for a project’s stand-zlone nsk. More
calculation methods are discussed later.

Within-firm risk measures how the project contnmbutes to the overall riskaness of the firm.

Within-firm nisk 1s related to the comrelation of the new project’s returns with the returns of the exasting assets
of the firm.

In most circumstances, a project with high stand-alone nsk will have high within-firm nsk. However, it 1s
poszible that a project wath lngh stand-alone risk might actually reduce firm risk

For example, 15 1t possible that Project X 15 risk increasing for the firm and Project ¥ 15 sk reducing?

Firm cash flows are lhigh Fimm cash flows are low

Project X NPV
Project ¥ NEV

Well-diversified investors are concerned with non-drversifiable nsk (beta nsk).

The beta risk of the project 15 not necessanly related to the stand-alone risk (or within-firm nisk) of a
project.

For instance, a project with lngh stand-alone nisk and high within-firm nsk maght (depending on the

correlation of the project’s returns with the market’s returns) havre a beta close to zero, or even have a negatve
beta.

Consider the “windmill” project discussed during the first few days of this class
Dioes the windmill project have lngh stand-alone nsk?
Dioes the windmall project have ligh within-frm risk?
Dioes the windmill project have lngh beta nsk?

Who is concerned about a project’s stand-alone risk, within firm risk, or beta risk? Conzider the following
set of concerned indrnaduals:

1) The project manager and other employees that work on the project.
2) Firm emplovees that work on other projects.

3) Managers of the firm (President, VP, Treasurer, etc.)

4) Inwvestors in the firm's stock (not diversified)

5) Investors in the firm's stock (well-diversified)

Consider the project manager (£1 abose). How can this project manager hurt the firm by being toco concerned
about the project’s stand-alone nsk?

Consider the president of the firm (£3 above). How can this president hurt the firm by being too concerned
about the project’s within-firm nsk?

How can we pet the project manager and firm president to think more like a well-diversified stockholder?

Even though stand-alone risk does not take into account doversificabon, it provides valuable information about
the project’s total nskaness. For example, it might force managers to make better estimates or find ways to prevent
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bad outcomes.
Methods of Assessing Stand-Alone Risk:

7 Sensitivity Analysis
7 Scenario Analysis

7 Break-FEven Analysis

7 Monte Carlo Simulations

Sensitivity Analysis - How much does project NPV change when a single vanable 15 changed? Example:

A project involves purchasing a product for resale to the public

The time zero initial irvestment = 53770

Sales price: $14.50 (20% chance), $14.00 (30% chance), or $13.50 (30% chance)
Umt sales: 1080 (20% chance), 1010 {30% chance), ar 930 (30% chance)
Varable cost per umt = 510

N e B o

Perform a sensitivity analysis on the project’s sales price and un:t sales. The beta of the time one expected cash

flow = 0.0, the nsk-free rate 15 3% and the market nsk premmum 1= §.4%. Uss the CAPM.

Sales Price Sensitmvity Analysis
{Be able 1o calculate the numbers 1z 1talics)
Prob. Sales Cost Umts Net CF PV Iovest NPV Decision
Price it=1) (at 3%)
Optimastic 20% $14.50 -510.00 1000 34500 | 34285.71 -33770 301571
Most Likely o0% 514.00 -510.00 1000 54000 | 53809.52 53770 539.52
Pessimstic 0% $13.50 -510.00 1000 33500 | 5333333 -33770 -3436.67
Expected 21395 -310.00 1000 33950 | 5376190 -&3770 -58.10 Beject
[1 What 15 the mest hikely sale's price? What 15 the expected sale's price?
[0 What are the lnghest and lowest possible ("what 1f) NPVs for the project?
[0 What s the NPV of the project?
Uit Szles Sen=mtivity Analvsis
{Be able 1o calculate the numbers 1= 1talics)
Prob. Sales Cost Umts Net CF PV Iovest NPV Decision
Price t=1) (at %)
Optimastic 20% 313.95 -510.00 1080 54266.00 | 5406286 | -5377 5292 .86
Most Likely o0% 313.95 -510.00 1010 5398050 | 5370952 | 8377 32952
Pessimstic 30% 31395 -$10.00 930 53673.50 | $349857 | -85377 -5271.43
Expected $13.95 -310.00 1000 33950 | 5376190 | 53770 -38.10 Reject

Which of the two vaniables (sales price or units) presents the most stand-alone risk for the project?

Some questions:

How does the firm dsterrmne the above distributions of pos=ible sales pnices and umt salss?

Should the firm spend time and money to further refine these figures?

Wait — 0t the NPV negatmve — shouldn’t we just reject the project?

If we plan to gather more information, which vanable (sales price or umt sales) should the firm address?

The value (and costs) of gathering more information




