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Strategic Asset Management

Overview =>  Lecture is a collection of topics and issues in capital budgeting

I.  Sources of positive NPVs

Key question => 
Sources of positive NPVs include:

1)  first to develop a new product or a variation on an existing product that meets unsatisfied demand

2)  core competency that allows lower costs

3)  barriers to entry

4)  product differentiation through marketing

II.  Decision Trees

- 

key => 
note on graph notation:

box = decision by management

circle = random event

Ex.  American Broom and Mop is contemplating building a facility to manufacture electric mops.  The facility will cost $1,500,000 to construct.  American estimates that if the mop is a success, net cash flows will be $350,000 per year forever.  However, if the mop flops (due to electrocution of the user), American’s net cash flows are only expected to be $35,000 per year (mostly to novelty shops).  In either case, cash flows will begin one year after the facility is constructed.  If American builds the factory today without further testing, American estimates that there is a 50% chance that the mop will be successful and a 50% chance that the mop will be a failure.  However, for $125,000, American will be able to test whether the mop works.  Conducting this test will delay construction of the manufacturing facility for one year while tests are being conducted.  American’s prior belief is that there is a 50% chance that the test will be successful and a 50% chance that it will not.  If the test results are positive, American estimates that there is an 80% chance that the mop will be a success and a 20% chance of a flop.  If the test fails, American estimates that the chance for success is 10% and for failure, 90%.  The discount rate for the project is 10%.  What should American do?


[image: image1]
E(NPV) @ 3:

=> if @ (3), 
E(NPV) @ 2:

=> if @ 2, 
E(NPV) @ 1:

=> 
Notes:

(1)  Should also include abandonment values

Ex.  sell test results rather than investing

(2)  Can become complex very quickly

=> limit analysis to most important links

III.  Sensitivity Analysis

A.  Overview

- 

Ex.   Mayrun Autos is thinking of building a new manufacturing plant for building low cost minivans.  The plant would have a 10 year useful life.

Investment = $150 million

Depreciation:  straight line => $15 million per year

Expected sales = 100,000 minivans per year

Expected price = $13,750

Expected variable cost per minivan = $13,000

Expected fixed costs (excluding depreciation) = $25 million per year

Tax rate = 35%

Required return = 10.5% for all cash flows (including tax shield)

E(annual cash flow) = 
PV of net annual cash flow
E(NPV) = 
Q:  How sensitive is NPV to estimate of variable costs?



V.C.
NPV
Optimistic
12,500
272,537,785

Most likely
13,000
77,057,671

Pessimistic
13,250
-20,682,386

=> do same thing for sales, price, fixed costs, investment, etc.

B.  Uses

1.  
=> 

=> 

2.  
=> 

C.  Limitation => 
D.  Extensions

1.  Scenario Analysis 

=> 
2.  Monte Carlo Simulation

=> 
result = 
IV.  Break Even Analysis









(1)

where:

Q = number of units that must be sold for NPV = 0

EAC = equivalent annual cost of investment

=> equivalent annuity from ch. 7

FC = non-depreciation fixed costs

P = sales price

VC = variable cost per unit

TC = corporate tax rate

Dep = annual depreciation

Ex.   Continue Mayrun Autos example where building plant that would have a 10 year useful life.

Investment = $150 million

Depreciation:  straight line => $15 million per year

Expected sales = 100,000 minivans per year

Expected price = $13,750

Expected variable cost per minivan = $13,000

Expected fixed costs (excluding depreciation) = $25 million per year

Tax rate = 35%

Required return = 10.5% for all cash flows (including tax shield)

EAC:  
FC = 25 million

Dep = 15 million

P = 13,750

VC = 13,000

Q = 

=> 

V.  NPV and options

A.  Option to expand

key => 
=> 

=> value of project = 
Ex.  Suppose firm is considering building a new factory at a cost of $250,000.  This factory is expected to produce cash flows of $26,000 per year for 25 years starting a year from today.  Within 2 years, if the product is a success, then the plant could be expanded at a cost of $125,000.  The expected cash flows from this expansion would be $13,000 per year for 22 years with the 1st cash flow coming 1 year after the expansion is complete (3 years from today).  The standard deviation of returns on the expansion is 27%.  The return on a 2-year Treasury strip is 3.5% per year compounded continuously and the required return on this factory is 9.5% per year.  Should the factory be built?

NPV excluding option to expand = -$4622.98 = 245,377.02 – 250,000

Calculation of PV of inflows:   
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Calculator:  26,000 = PMT; 25 = N, 9.5 = I% => PV = 245,377.02

=> excluding option to expand, 
Value of option to expand:

Variables:  E = cost of expansion

t = time during which can expand

2 = variance of returns on the expansion

rf = risk-free rate (continuously compounded) of Treasury strip with maturity equal to the time during which can expand
V = present value of cash flows from the expansion

E =             , t =       , 2 =                                 , rf = 

V0 = $98,629.63

Calculation of V0:  
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Calculator:  

V2:  13,000 = PMT, 9.5 = I%, 22 = N => PV = 118,259.39

V0:  118,259.39 = FV, 9.5 = I%, 2 = N => PV = 98,629.63

=> d1 = -.24629; N(d1) = .40129, d2 = -.62813, N(d2) = .26435

=> value of option to expand (plug into BSOPM) = 8769.30

NPV (including option to expand) = 

=> 
B.  Option to abandon

key => 
=> 

Ex.  
=> value of project = 
Ex.  Suppose a firm is considering a project costing $100,000 that is expected to provide cash flows of $13,000 per year for 15 years starting a year from today.  The required return on the project is 11.25% and the standard deviation of returns on the project is 35%.  If the project fails to live up to expectations, the facility can be sold for $60,000 any time within the next 3 years.  The return on a 3-year Treasury strip is 3.5% per year compounded continuously.  Should firm undertake project?

NPV excluding abandonment option = -$7794.64 = -100,000+92,205.36

Calculation of PV of inflows:   
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Calculator:  13,000 = PMT, 11.25 = I%, 15 = N => PV = 92,205.36

Value of option to abandon:

P0 = C0 - V0 + 


=> must value call with same characteristics as the put

E = cash flows when abandon

t = time during which can abandon

2 = variance of returns on asset abandoning
rf = APR (continuously compounded) on Treasury strip with maturity equal to the time during which can abandon asset

V = value of asset being abandoned

Value of Call:

V0 =            , t =      , E =                , 2 =                                  , rf = 

=> d1 = 1.18509, N(d1) = .88298, d2 = .57887, N(d2) = .71904

=> Value of call = 42,573.33

Value of Put:

P = 
Value of project including option to abandon:

NPV = 
=> 
Note:  can’t just add in PV of abandonment (54,019.47) to get NPV of 46,224.83

=> doesn’t account for likelihood of abandoning, doesn’t account for loss of remaining cash flows

=> option pricing does
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