7.3.

The Best Manufacturing Company is considering a new investment.  Financial projections for the investments are tabulated below.  Cash flows are in $ thousands, and the corporate tax rate is 34 percent.  Assume all sales revenue is received in cash, all operating cost and income taxes are paid in cash, and all cash flows occurs at the end of the year



Year 0     Year 1    Year 2   Year 3   Year 4

Investment
10,000

-
-
-
-

Sales revenue
-
     7,000      7.000      7,000    7,000

Operating cost -
      2,000     2,000       2,000   2,000

Depreciation    -                2,500     2,500       2,500    2,500

Net working         200           250        300          200      -

Capital (end of yr)

a. Compute the incremental net, income of the investment for each year.

b. Compute the incremental cash flows of the investment for each year.

c. Suppose the appropriate discount rate is 12 percent. What is the NPV of the project?


Cash Flow Chart:

	
	
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4

	1.
	Sales revenue
	-
	$7,000
	$7,000
	$7,000
	$7,000

	2.
	Operating costs
	-
	2,000
	2,000
	2,000
	2,000

	3.
	Depreciation
	-
	2,500
	2,500
	2,500
	2,500

	4.
	Income before tax 

[1-(2+3)]
	-
	2,500
	2,500
	2,500
	2,500

	5.
	Taxes at 34%
	-
	850
	850
	850
	850

	6.
	Net income

[4-5]
	0
	1,650
	1,650
	1,650
	1,650

	7.
	Cash flow from operation 

[1-2-5]
	0
	4,150
	4,150
	4,150
	4,150

	8.
	Initial Investment
	-$10,000
	-
	-
	-
	-

	9.
	Changes in net working capital
	-200
	-50
	-50
	100
	200

	10.
	Total cash flow from investment

[9+10]                                    
	-10,200
	-50
	-50
	100
	200

	 11.
	Total cash flow

[7+10]
	-$10,200
	$4,100
	$4,100
	$4,250
	$4,350



a. 
Incremental Net Income [from 6]:

	   Year 0

          0
	Year 1

$1,650
	Year 2

$1,650
	Year 3

$1,650
	Year 4

$1,650



b.
Incremental cash flow [from 11]:

	Year 0

-$10,200
	Year 1

$4,100
	Year 2

$4,100
	Year 3

$4,250
	Year 4

$4,350



c.
The present value of each cash flow is simply the amount of that cash flow discounted back from the date of payment to the present.  For example, discount the cash flow in Year 1 by 1 period (1.12), and discount the cash flow that occurs in Year 2 by 2 periods (1.12)2.  Note that since the Year 0 cash flow occurs today, its present value does not need to be adjusted.

PV(C0) 
= -$10,200

PV(C1) 
= $4,100 / (1.12) 
= $3,661

PV(C2) 
= $4,100 / (1.12)2 = $3,268

PV(C3) 
= $4,250 / (1.12)3 = $3,025

PV(C4) 
= $4,350 / (1.12)4 = $2,765

NPV 
= PV(C0) + PV(C1) + PV(C2) + PV(C3) + PV(C4) = $2,519


   These calculations could also have been performed in a single step:




NPV 
= -$10,200 + $4,100 / (1.12) + $4,100 / (1.12)2 + $4,250 / (1.12)3 + $4,350 / (1.12)4


       
=  $2,519


The NPV of the project is $2,519.

8..21

Applied Nanotech is thinking about introducing a new surface cleaning machine.  The marketing department has come up with the estimate that Applied Nanotech can sell 10 units per year at $0.3 million net cash flow per unit for the nest five years.  The engineering department has come up with the estimate that developing the machine will take $10 million initial investment.  The finance department has estimated that 25 percent discount rate should be used.

a. What is the base case NPV.

b. If unsuccessful, after the first year the project can be dismantled and sole for scrap for $5 million.  Also, after the first year, expected cash flows will be revised up to 20 units per year or to 0 units, with equal probability, if so, what is the option value of abandonment? What is the revised NPV?

(a) Base case NPV is  - $10,000,000+ $3,000,000 X PVIFA (5 years, 25%) = -1,932,160
Since the cash flows are an annuity, we can find the present value using the PVIFA table. The total cash flow is 10X0.3 million = 3 million. The PV will be 3,000,000 X PVIFA (5 years, 25%).
NPV = PV of cash flows – initial investment

 (b) 

The abandonment option is after one year. There will be a cash flow of 3,000,000 and then the present value of the two options.

For successful option, the cash flows are 20X0.3=6,000,000 which will be for the remaining 4 years. This is an annuity and so the PV is

6,000,000 X PVIFA (4,25%)

If unsuccessful, then there will be a cash flow of 5,000,000 from scrap. The PV is the same since it is in that year only.
Equal probability implies that there is  50% chance that the project will be abandoned, the revised NPV is:

-10,000,000 + 3,000,000/(1.25) + (0.5 X 6,000,000 X PVIFA (4 years, 25%) + 0.5 X 5,000,000)/1.25

Revised NPV = -2,766,080

The option value of abandonment is 833,920 (2,766,080-1,932,160)

We divide by 1.25 since we have calculated all cash flows in year 1 and to get the PV we divide by the discounting factor.






