SOLUTIONS TO CHAPTER 14 PROBLEMS

14-1
Equipment
 $ 9,000,000

NWC Investment
    3,000,000
Initial investment outlay
$12,000,000
14-2
Operating Cash Flows:  t = 1

Sales revenues
$10,000,000

Operating costs
    7,000,000

Depreciation
    2,000,000
Operating income before taxes
 $ 1,000,000

Taxes (40%)
       400,000
Operating income after taxes
  $   600,000

Add back depreciation
    2,000,000
Operating cash flow
 $ 2,600,000
14-3
Equipment's original cost
$20,000,000

Depreciation (80%)
  16,000,000
Book value
 $ 4,000,000
Gain on sale = $5,000,000 - $4,000,000 = $1,000,000.

Tax on gain = $1,000,000(0.4) = $400,000.

AT net salvage value = $5,000,000 - $400,000 = $4,600,000.

14-7
a.
Sales = 1,000($138)                      $138,000


Cost  ADVANCE \l0= 1,000($105)                         105,000

Net before tax                                 $ 33,000


Taxes (34%)                                      11,220

Net after tax                                    $ 21,780
Not considering inflation, NPV is -$4,800.  This value is calculated as 

-$150,000 + 
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 = -$4,800.

Considering inflation, the real cost of capital is calculated as follows:


(1 + kr)(1 + i) = 1.15


 (1 + kr)(1.06) = 1.15


             kr = 0.0849.

Thus, the NPV considering inflation is calculated as 

-$150,000 + 
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 = $106,537.

After adjusting for expected inflation, we see that the project has a positive NPV and should be accepted.  This demonstrates the bias that inflation can induce into the capital budgeting process:  Inflation is already reflected in the denominator (the cost of capital), so it must also be reflected in the numerator.

b. If part of the costs were fixed, and hence did not rise with inflation, then sales revenues would rise faster than total costs.  However, when the plant wears out and must be re​placed, inflation will cause the replacement cost to jump, necessitating a sharp output price increase to cover the now higher depreciation charges.

14-8
E(NPV) = 0.05(-$70) + 0.20(-$25) + 0.50($12) + 0.20($20) + 0.05($30)

       = -$3.5 + -$5.0 + $6.0 + $4.0 + $1.5


       = $3.0 million.

NPV
= [0.05(-$70 - $3)2 + 0.20(-$25 - $3)2 + 0.50($12 - $3)2 


  + 0.20($20 - $3)2 + 0.05($30 - $3)2]

= $23.622 million.

CV = 
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 = 7.874.

14-14
a.
If the actual life is 5 years:


                                          Amount        Amount            Year             PV Factor




                                        before tax      after tax      Event Occurs       at 10%           PV


Outflows:


  Investment in 


    new equipment              $30,000       $30,000               0                     1.0           $30,000

Total PV of outflows                                                                                                 $30,000

Inflows:


  Revenues                        $10,000        $ 6,000              1-5                 3.7908        $22,745


  Depreciation                        6,000           2,400              1-5                 3.7908            9,098
Total PV of inflows                                                                                                     $31,843
NPV = PV(Inflows) - PV(Outflows)                                                                              $ 1,843
Alternatively, using a excel:

NPV function

Rate=.1

Value1= 8400

Value 2= 8400

Value 3= 8400

Value 4= 8400

Value 5= 8400

NPV= 31842.61 – 30000.00

NPV= 1842.61

For 4 years delete value 5.  So NPV = 26626.87 

Sold for nothing in year 4 but book value = 6000  

Tax saving on loss = 4 x 6000 = 2400

Use PV function, PV = 1639

NPV = 26626.87 + 1639 – 3000 = -1734

If life = 8 years than enter on NPV function 

rate = .1 

value 1 = . . . value 5 = 8400

value 6 = . . . value 8 = 6000

NPV = 41107.45

NPV = 41107.45 – 30000 = 11107

b.  
Change rate = .08 then NPV = 33538.76 – 30000 = 35387.6

    
Change rate = 1 ( then NPV = 30280.42 = 30000 = 280.12

c.  
At $7,000 operating revenue, NPV = ($4,981).  At $13,000 operating revenue, NPV = $8,666.

With a project life of one year, NPV = ($13,636).  With a project life of ten years, NPV = $15,965.

     
4% cost of capital; NPV = $7,395.  16% cost of capital; NPV = ($2,496).
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