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1. OBJECTIVE

L The numbers used in NPV and  IRR calculations are not God given.
How to include forecasting error in CFs into NPV analysis.

L Capital Rationing.

2. TOOLS FOR RISK ANALYSIS

2.1 SENSITIVITY ANALYSIS

How sensitive is NPV to changes in our estimates of individual
components of CF? i.e., What happens to NPV if we mis-estimated some
of the CFs? (WHAT IF...?)

OCF = (R - C ) (1 - T) + (Tax rate) x Depreciation

where,

R = (Price)(Quantity sold) = P x Q

C = Fixed cost + Variable Cost = FC + VC
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NPV ' & I0 %
(R & C)(1 & T) % T×Depreciation

1 % k

' & I0 %
[P×Q & (FC % VC)](1 & T) % T×Depreciation

1 % k

In the case of a 1-period CF, we have:

Example: Sensitivity Analysis

Given: Suppose that data provided by research or marketing
departments are:

p = $10, and Q = 100,000 units, such that NPV > 0.

Should you accept the project?

Solution: Using the above equation, we perform the following
sensitivity analysis, i.e. we ask the following hypothetical
question: What happens to NPV:

 If P can only be = $9.5 and Q held constant at 100,000 units

Then, if the resulting NPV<0 Y NPV is very sensitive to P.

What If we can only sell Q = 50,000 units, while is held constant
at P = $10

 Then, if the resulting NPV>0 Y NPV is not sensitive to Q. 
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2.2 SCENARIO ANALYSIS

What happens to NPV under different assumptions\scenarios about
CFs?

Given ?

scenario odds Q P NPV

worse case 25% 10,000 3.5 -5,000

base case 50% 15,000 5.0 10,000

best case 25% 20,000 6.0 20,000

ˆ̂ From formula for expected value in Risk & Return chapter,  we
have:

Expected NPV = p1NPV1 + p2NPV2 + p3NPV3

= .25(-5,000)+.5(10,000)+.25(20,000)

= $ 7,250

? Who would be more likely to accept higher firm-related
risk: managers or shareholders?

? Given the above dilemma, what do the shareholders have
to do?
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2.3 SIMULATION

What happens to NPV if we consider all possible outcomes (the
probability distribution) of all variables simultaneously?

You end up with a distribution for NPV.

Do not worry about the how to set up a simulation.  I am interested
in it as a tool.  Thus, it suffices to understand what it is and the
implications for selecting projects. 

2.4 AGENCY PROBLEM

Not all managers will accept the same projects! Need to
design incentives to ensure that projects, which on
average yield NPV>0, are accepted by managers.

2.5 COMPARISONS

! Simulation requires the knowledge (or assumption) of the
distribution of all variables.

! With very large models, it is very computer intensive (takes a long
time to calculate).
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