Advanced Topics in Capital Budgeting-8

Advanced topics in Capital Budgeting
I. Risk and Capital Budgeting

A.  Overview

When calculate NPV, need estimate of required return

Q:  How calculate?

A:  
Q:  How come up with numbers?

A:  rf = 
E(rm) - rf = 
A => 
B.  Estimated vs. True Betas

=> estimated  may be very different from true .

1.

=>  

Ex.  Calculated  using data from 1999-2005 = 0.5

At end of 2005, firm launched into new line of business => very risky

=> true  of firm today = 1.7

2.

Note: 
C.  

Potential problems:

1)  
2)  
3)  
D.  
1.  Rationale

=> Securities provide claim against the cash flows generated by the firm's assets

How helpful?  => 

=> 

2.  Calculation

Basic idea =>  of firm's assets (A) =  average  of all securities issued by firm.

Key => take weighted ave of 's of individual securities. 

Note:  weights should be based on market values
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Ex.  Ajax Co has $4 M in debt and $6M in equity.  The beta of Ajax’s debt is 0.2 and the beta of Ajax’s equity is 1.5.

=>  A =

3.  Potential Problems

a.  Small sample
=> calculated betas for firm's securities probably not true betas

Result => 
b.  Risk of new investment may not be the same as risk of existing assets

Result => 
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Area 1 => 
Area 2 => 
E.  
Benefits:  

1)  
2)  
Potential problems:

1)  
=> more sensitive to economic conditions

2)  
Ex.  True beta of project  = .8

=> true beta of firms in same industry = .8

=> calculated betas will be distributed around .8

Firm
E
D
%Debt
Firm #1
1.4
.2
50

Firm #2
1.8
.4
70

Firm #3
0.9
.1
20

Firm #4
1.4
.3
60

Firm #5
1.3
.2
40

A1 = 
A2 = 

A3 = 
A4 = 
A5 = 
 => Average A = .792

Note: Average closer than any of estimates except firm 1

II.  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.  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

Note:  PV of inflows = $245,377.02 = 


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 = 

V = $98,629.63

Note:  V0 =  PV of inflows = 


Calculator:  

1)  13,000 = PMT, 9.5 = I%, 22 = N => PV = 118,259.39

2)  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.  The required return on the project is 11.25% and the standard deviation of returns on the project is 35%.  If the project fails, the facility can be sold for $60,000 in 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

note: PV of inflows = $92,205.36 = 


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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