 
CHAPTER 6 : Some Alternative Investment Rules

1. INTERNAL RATE OF RETURN [IRR]

IRR is the discount rate which makes NPV=0
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2. NPV PROFILE

NPV Profile



C0 = - 4



C1 = +2



C2 = +4

Trial and Error Estimation.

If discount rate = 0%, then NPV =?

If discount rate = 25% then NPV = ?

If discount rate = 30%, then NPV = ?

If discount rate = 28%, then NPV = ?

3. IRR RULE

Accept the project

If IRR  > Opportunity Cost of Capital.

Looking at the NPV profile for a conventional project,   we will be accepting projects with positive NPV.

4. MULTIPLE IRRs

( Example


Year
 0

1

 2


CF
-$4

$25

-$25

( Two changes in sign of cash flows.

· Generates two IRRs : 25% and 400%

· If r < 25%, NPV < 0

· If 25% < r < 400%, NPV > 0

· If r > 400, NPV < 0.

( How does NPV profile look like ?

5. NO IRR EXISTS

( Example


Year
 0

 1

2


CF
$1

-$3

$2.5

( For any r > 0, the PV of CF above is positive.

( Therefore, should I accept this project ?

Prove it for yourself.

6. CONFLICT BETWEEN NPV AND IRR

( IRR may give the wrong decision with mutually exclusive projects which differ in

· Scale and Pattern of Cash Flows Over Time
 Year          0     1      2      3      4                          

Project G
  -$9    $6     $5     $4
$0

Project H   -$9   $1.8  every yr. forever
· Which project has higher IRR?

· Which project has higher NPV, given r=10%?

· Which project should I accept, if both projects are mutually exclusive ?

7. NPV PROFILES FOR BOTH PROJECTS


    NPV



  $6








Project G




        20%

33.3%




Discount Rate



 ?










                                                                                           Project H

8. MUTUALLY EXCLUSIVE PROJECTS

Analysis of Incremental Project [ Project H - Project G ]


Year
0      1      2      3      4


H-G    $0    -$4.2  -$3.2  -$2.2  $1.8 . . .

· What is the IRR for Incremental Project [i.e., H-G] ?

· If cost of capital > 15.6%, which project should I choose?

· If 15.6% < c.o.c < 33.3 %, which project should I choose?

· If c.o.c > 33.3 %, which project should I choose?

9. CAPITAL RATIONING

· Used when limitations on the investment funds exist.
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A


10

  21


2.1



B


 5

  16


3.2



C


 5

  12


2.4

Choose the project from highest P.I until capital exhausted

10. LIMITATIONS IN USE OF P.I. METHOD

( Capital Constraints in more than one period

Suppose firm can raise $10 million in each of year 0 and 1.




0 

1

2
NPV@10%

P.I


A

-10

+30

+5

21

2.1


B

-5

+5

+20

16

3.2


C

-5

+5

+15

12

3.4


D

0

-40

+60

13

0.4

· If we accept B and C based on PI, we can’t accept D.

What if we take A and D?        Give higher total NPV.

11. PAYBACK PERIOD

( How long will it take to recover the initial investment? [The shorter, the better]

( Problems

1. Does not consider the timing of CFs [i.e., ignore the TVM]

2. Does not consider the CFs after the payback period.

3. Arbitrary standard for payback period.

12. DISCOUNTED PAYBACK PERIOD

( To correct the Problem 1 mentioned above.

( Problem

1. Does not consider the CFs after the payback period.

Solve all the Questions and Problems in Text book [Pg 156-160]

· Except 6.3 and 6.4 on Pg. 156

· Problem 6.18.

:the fourth line should be “ projected to grow at 8 percent per year for 10 years after first year.”

CHAPTER 7. NPV and Capital Budgeting 
WHAT TO DISCOUNT

( General rules for discounting


1. Only CF is relevant

2. Always estimate CF on an incremental basis

1. Do not confuse average with incremental payoffs

2. Include all incidental effects and opportunity

3. Do not forget working capital requirements

4. Forget sunk costs.

5. Be ware of allocated overhead costs.

3. Be consistent in the treatment of inflation

 Remember the relationship between the nominal and real interest rate.

CAPITAL BUDGETING PROBLEMS
( Capital Budgeting involves the analysis of costs and benefits that are spread out over 

several time period.

- This leads to a requirement that TVM be considered to evaluate the alternative correctly.

( NCF=(Rev-Cost-Dep) (1-T) + Dep.-Change in NWC.

( NCF=(Rev-Cost) (1-T) + Dep(T) - Change in NWC.

- This equation highlights that fact that the higher the depreciation expense, the larger the NCF.

( Tax Shield on Dep. = Dep. (T)

UNEQUAL ECONMIC LIFE

( If we were choosing between two mutually exclusive projects with different economic lives, an adjustment would be necessary.

( We discuss two procedures

· Replacement Chain Method

· Equivalent Annaul Annuity Method [EAA]

EAA[1] : Consider Costs Only

EAA[2] : Consider Both Costs and Revenue

REPLACEMENT CHAIN METHOD

( Suppose UH company is planning to modernize its production facilities.  Following are the cash flows for each machine.



YR

t_0
t_1
t_2
t_3
t_4
t_5
t_6
NPV@12%


Project C

-$40
$8
$14
$13
$12
$11
$10
?


Project F

-$20
$7
$13
$12



?

( Which one gives higher NPV? Should we choose Project C?

(  To make a proper comparison, we could apply the replacement chain method: that is we could find the NPV of project F over 6-year period and then compare this with NPV of Project C over the same 6 years.

REPLACEMENT CHAIN METHOD(Continued)


YR

t_0
t_1
t_2
t_3
t_4
t_5
t_6
NPV@12%


Project C

-$40
$8
$14
$13
$12
$11
$10
?


Project F

-$20
$7
$13
$12









 


-$20
$7
$13
$12



Project F_Ext.
-$20
$7
$13
$8
$7
$13
$12
?

( Now we can directly compare Project C with Project F_Ext.



Which one gives you higher NPV at 12% interest rate (or cost of capital)?

( Assumption applied here.

1. The project F’s cost and CF will not change over extended period.

2. The interest rate (or cost of capital) will remain at 12%

 ( Problems : Arithmetic is more complex (6 Yr VS. 7 Yr  life)

EAA[1] : Consider Costs only

( This method ignores the revenue side.


MACHINE
C_0
C_1
C_2
C_3
PV@6%


A


15
5
5
5
28.37


B


10
6
6

21.00

( Should we take machine B, the one with the lower PV. of cost?

1. Not necessarily, because B will have to be replaced a year earlier than A.

2. Timing of a future inv. decision is contingent on Today’s choice, A or B.

3. So a machine with PV(costs) of $21,000 spread over 3 years is not necessarily better than a competing machine with PV(costs) of $25,690 spread over 4 years.

( We have to convert total PV(costs) to a cost per year.






C_0
C_1
C_2
C_3
PV@6%


Machine A

15
5
5
5
28.37


Equi. Ann. Cost


10.61
10.61
10.61
28.37


· How do we get $10.61?

· PV=28.37

N=3

FV=0

I=6

PMT=?

· Similarly, you can get






C_0
C_1
C_2

PV@6%


Machine A

10
6
6

21.00


Equi. Ann. Cost


11.45
11.45

21.00


· We see that Machine A is better, because its equivalent annual costs is less ($10.61 vs. $11.45 for Machine B).

· Rule : Select the machine that has the lowest Equivalent Annual Cost [EAC]

EAA[2] : Consider Costs and Revenue

( Consider the Project C and F



YR

t_0
t_1
t_2
t_3
t_4
t_5
t_6
NPV@12%


Project C

-$40
$8
$14
$13
$12
$11
$10
$6.491


Project F

-$20
$7
$13
$12



$5.155

( Should we choose Project C, which gives the higher NPV?

( If not, how can we evaluate these two projects?

1. Unlike the EAC case, here we consider cost and revenue.

2. When comparing projects of unequal lives, the one with the higher equivalent annual annuity should be chosen.

( Procedures

1. Find each project’s NPV over its initial life.

2. There is some constant annuity cash flow [I.e., EAA]

· To find EAA for project F, enter N=3, I=12, PV=-5155, and FV=0 and solve for PMT.

· Similarly you can find EAA for project C.

3. The project with the higher EAA will always have the higher NPV when extended out 

to any common life.  

Therefore choose the project with higher EAA. [EAA for C=$1.579,  EAA for F=$2.146]

( EAA method is easier to apply, but chain method is easier to understand.

Solve the following Questions and Problems in Text book

· Problem 7.1 – 7.11 and 7.20 – 7.22
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