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1. Sunk costs are cash outflows that have already occurred and therefore do not affect the capital budgeting decision i.e. they are irrelevant. However, opportunity costs are benefits that are not going to be achieved due to a particular action/decision and are therefore relevant to the capital budgeting decision. Externalities refer to the effects of a project on other parts of the firm/company. A project may look good by itself, but when analysed as to its overall effect on the company, it may turn out to bad for the shareholders. Externalities therefore are relevant to a company’s capital budgeting decision

2. Net working capital is recovered by accounting for it as an inflow at the project’s termination. It is included in the capital budgeting analysis because a new project/equipment would require additional working capital (e.g. raw materials, inventory etc.) to begin operation and this or a portion thereof would still remain at the end of the project’s/equipment’s life. This “unused’ portion would have to be disposed of, thus resulting in an inflow of cash.
3. 11-2    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
4. 11-3
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.
5. Milky Lane
a.







         


Machine A

Initial Outlay (Purchase price)



$132,000



Annual After-tax Cash Flow:






Years 1-8
Years 9-16
Incremental Sales





$    9,500
$  14,250


Less: Incremental Operating Expenses


     (4,500)
     (6,750)


Less: Depreciation(i)





      8,250  
      8,250 


Net Profit/(Loss) before tax



            $    5,750
$  12,750


Less Taxes @ 40%





      2,300
      5,100

Net Profit after tax




            $    3,450
$    7,650



Add Back Depreciation




      8,250
      8,250


Annual After-tax Cash Flow



$  11,700
$  15,900

OR




       Years 1-8




       Years 9-16
(9,500 - -4,500)(1 – 0.40)]
$8,400

(14,250 - -6,750)(1 – 0.40)]
$12,600


(8,250) (i) (0.40)

$3,300

(8,250) (i) (0.40)

$  3,300
                                                          $11,700





$15,900
(i) Annual Depreciation   =   $132,000 / 16   =   $8,250


Terminal Cash Flow is zero.

NPVA =   -$132,000  +  $11,700(PVIFA14%,8) + $15,900(PVIFA14%,8)(PVIF14%,8)

    -$132,000  +  $11,700(4.6389)+ $15,900(4.6389)(0.3506)

    -$132,000  +  $54,275.13 + $25,859.73

    -$51,865.14


IRRA:


We already have a negative NPV (-$51,865.14 @ 14%), so we need a positive NPV. At a rate of 5%, the NPV is approximately equal to $13,175.04. We can now interpolate:

14%

   IRR

         5%

(--------------------(---------------------(


     -51,865.14

    0
            13,175.04

14 - IRR        =  -51,865.14 – 0            
14 -  5

  -51,865.14 – 13,175.04

14 - IRR        =  -51,865.14  
9 -65,040.18

    
 14  -  IRR   =   0.7974  

     9         

14  -  IRR   = 7.1766


IRR = 14 – 7.1766


IRR = 6.8234 ( 6.82%

Machine B

Initial Outlay (Purchase price)



$224,000



Annual After-tax Cash Flow:






Years 1-16

Incremental Sales





$  72,750



Less: Incremental Operating Expenses


    13,750



Less: Depreciation(i)





    14,000  



Net Profit/(Loss) before tax



            $  45,000



Less Taxes @ 40%





    18,000



Net Profit after tax




            $  27,000



Add Back Depreciation




    14,000




Annual After-tax Cash Flow



$  41,000

OR




       Years 1-16
(72,750 - 13,750)(1 – 0.40)]




$35,400


(14,000) (ii) (0.40)




            $  5,600


            $41,000
(ii) Annual Depreciation   =   $224,000 / 16   =   $14,000


Terminal Cash Flow is zero.
NPV B    =
-$224,000  +  $41,000(PVIFA14%, 16)

               =
-$224,000  +  $41,000(6.2651)

               =
-$224,000  +  $256,869.10 

   =        $32,869.10
IRRB :

$224,000  =
$41,000(PVIFA IRR%, 16)
$224,000 / $41,000   =  PVIFA IRR%,16   
5.4634 =  PVIFA IRR%,16 

From present value annuity tables a factor of 5.4634 implies that the IRR lies between 16% and 18%.

Note: Instead of using the NPV above of $32,869.10 to interpolate, we could use the present value annuity interest factors for 16% and 18% i.e. 5.6685 and 5.1624 respectively. Therefore:

IRRB:


16%

   IRR

         18%

(--------------------(---------------------(


     5.6685

 5.4634
   5.1624

16 - IRR        =  5.6685 – 5.4634__
16 -  18
  5.6685 – 5.1624

16 - IRR        =  0.2051__  
   - 2

  0.5061

 16  -  IRR   =   0.4053  

      -2         

16  -  IRR   = -0.8106


IRR = 16.8106 (    16.81%
      b.  Machine B should be chosen because its NPV is positive and its IRR > K.

6. a.



Initial Outlay
Purchase Price






$1,000,000


Add: Assembly Cost





       50,000

Installed Cost






$1,050,000


Add: After-tax Training Cost
[$100,000 x (1 – 0.34)]     
       66,000


Increase in Inventory




                 150,000


Initial Outlay





$1,266,000

Annual After-tax Cash Flow (years 1 to 10)

(0 - -400,000)(1 – 0.34)]




$264,000


(105,000)(0.34)




                35,700
Annual After-tax Cash Flow (years 1 to 10)


$299,700


OR

Incremental Revenues 





0

Less: Incremental labour costs



(400,000)


Less: Incremental Depreciation ($1,050,000 / 10)

  105,000

Net Profit before taxes




$295,000


Less: Taxes @ 34%





  100,300

Net Profit after taxes





$194,700

Add Back Depreciation




  105,000
Annual After-tax Cash Flow (years 1 to 10)

$299,700

Terminal Cash Flow:
Recovery of Inventory
$150,000

b.
NPV   =   -$1,266,000  +  $299,700(PVIFA15%, 10)  +  $150,000(PVIF15%, 10)


 
          =   -$1,266,000  +  $299,700(5.0188)  +  $150,000(0.2472)


           

=   -$1,266,000  +  $1,504,134.36  +  $37,080    =    $275,214.36

c.
PI
=    $1,541,214.36 / $1,266,000    =    1.22

d.
Finding IRR:
NPV @ 20%   =   $14,717.25     &   NPV @ 24%   =    -145,074.57

Note:  Even though the NPV @20% gave us $14,717.25 (which is not negative), we can still use it to interpolate (thereby disregarding the $275,214.36 @15%) because when interpolating, the closer the NPVs are to zero, the more accurate the answer is. 

20%

   IRR

         24%

(--------------------(---------------------(


     $14,717.25

    $0

    -$145,074.57

20 - IRR        =  14,717.25 – 0__
20 -  24
  14,717.25 – -145,074.57

20 - IRR        =  14,717.25__  
   -  4

  159,791.82

    
 20  -  IRR   =   0.0921  

      -4         

20  -  IRR   = -0.3684

IRR = 20.3684 (    20.37%


Initial Outlay
Purchase Price







$300,000


Add: After-tax Training Cost
[$11,625 (1 – 0.4)]


      6,975










$306,975


Less: After-tax Cash Flow from Sale of Old Machine(i)

  114,000


Initial Outlay






$192,975
(i)
Sales Price of Old Machine


  $  90,000


Less:  Net Book Value of Old Machine
    150,000

Net Loss before taxes



 -$  60,000 


Tax @ 40%




    - 24,000



After-tax Cash Flow 


   $114,000 (90,000 - -24,000)
OR


Sales Price of Old Machine



  $  90,000


Less:  Net Book Value of Old Machine

    150,000

Net Loss before taxes




 -$  60,000 


Less Tax @ 40%




 -    24,000

Net Loss after taxes




 -$  36,000


Add Back Net Book Value



     150,000


After-tax Cash Flow 



   $114,000
Annual After-tax Cash Flow (years 1 to 5)

(0 - -70,000)(1 – 0.40)]




$42,000


(20,000) (ii) (0.40)





$8,000
Annual After-tax Cash Flow (years 1 to 5)


$50,000


OR

Incremental Revenues 





0

Less: Incremental labour costs



 (70,000)


Less: Incremental in Depreciation (ii)



  20,000

Net Profit before taxes




$50,000


Less: Taxes @ 40%





  20,000

Net Profit after taxes





$30,000

Add Back Depreciation




  20,000
Annual After-tax Cash Flow (years 1 to 5)

$50,000

(ii)
Depreciation on new machine  [($300,000 - $50,000) / 5 ]

$50,000



Less Depreciation on old machine ($150,000 / 5)


  30,000



Incremental Increase in Depreciation



$20,000

Terminal Cash Flow: After-tax Cash Flow of Sale of Machine(iii)

  $50,000
(iii)
Assume that the market price of the machine 5 years from now will be equal to its salvage value of $50,000. Since the machine will be sold at the end of year 5 for exactly its book value of $50,000, neither a profit nor a loss will be made on the sale. Therefore no tax adjustment is needed.  

NPV  =   -$192,975  +  $50,000(PVIFA14%, 5)  +  $50,000(PVIF14%, 5)

          =   -$192,975  + $50,000(3.4331)  +  $50,000(0.5194)

          =   -$192,975  +  $171,655  +  $25,970   =    $4,650
Yes, Jamaica Dairy should replace its old machine as the new machine would add value to the firm since its NPV is positive.

7. a.
Initial Outlay

Purchase Price






$1,200,000


Add: Installation Costs




     150,000

Installed Cost






$1,350,000


Add: Increase in Net Working Capital


       25,000









$1,375,000


Less: Initial Tax Allowance ($1,350,000 x 8%)

     108,000


         After-tax
Cash Flow from Sale of Old Machine(i)
     303,000



Initial Outlay




$   964,000

(i) Sales Price of Old Machine

  $  185,000

Less:  Net Book Value of Old Machine
      480,000

Net Loss before taxes



  -$295,000 

Tax @ 40%




    -118,000



After-tax Cash Flow 


   
$303,000 (185,000 - -118,000)
OR

Sales Price




 $185,000



Less Net Book Vale



   480,000


Net Loss before tax



-$295,000



Less Tax  @ 40%



  -118,000


Net Loss after tax



-$177,000



Add Back Net Book Value


   480,000



After-tax Cash Flow


  $303,000
Annual After-tax Cash Flow (years 1 to3)

(0 - -350,000)(1 – 0.40)]




$210,000


(70,000) (ii) (0.40)




  
  $28,000
Annual After-tax Cash Flow (years 1 to 3)


$238,000







OR

Incremental Revenues 





0

Less: Incremental labour costs



(350,000)


Less: Incremental in Depreciation (ii)



    70,000

Net Profit before taxes




$280,000


Less: Taxes @ 40%





  112,000

Net Profit after taxes





$168,000

Add Back Depreciation




    70,000
Annual After-tax Cash Flow (years 1 to 3)


$238,000
(ii)
Depreciation on new machine
[($1,350,000 - $200,000) / 5]

$230,000



Less Depreciation on old machine (480,000 / 3)


  160,000



Incremental Increase in Depreciation (years 1 to 3)

$  70,000
Annual After-tax Cash Flow (years 4 to 5)
(0 - -350,000)(1 – 0.40)]




$210,000


(230,000) (iii) (0.40)




  
  $92,000
Annual After-tax Cash Flow (years 4 to 5)


$302,000







OR

Incremental Revenues 





0

Less: Incremental labour costs



(350,000)


Less: Incremental Depreciation (iii)



  230,000

Net Profit before taxes




$120,000


Less: Taxes @ 40%





    48,000

Net Profit after taxes





  $72,000

Add Back Depreciation




  230,000
Annual After-tax Cash Flow (years 4 to 5)


$302,000

(iii)
Depreciation on new machine
[($1,350,000 - $200,000) / 5]

$230,000



Less Depreciation on old machine 




 
 0



Incremental Increase in Depreciation (years 4 to 5)

$230,000

Terminal Cash Flow:   Recovery of  Net Working Capital


$  25,000





 After-tax Cash Flow of Sale of Machine(iv)

  200,000





Additional After-tax Cash Flow in year 5
$225,000


(iv)
Assume that the market price of the machine 5 years from now will be equal to its salvage value of $200,000. Since the machine will be sold at the end of year 5 for exactly its book value of $200,000, neither a profit nor a loss will be made on the sale. Therefore no tax adjustment is needed.  

b. NPV  =  -$964,000  + $238,000(PVIFA14%, 3)  +  $302,000(PVIFA14%,2)(PVIF14%, 3) 

   +  $225,000(PVIF14%, 5)


          =  -$964,000  +  $238,000(2.3216)  +  $302,000(1.6467)(0.675)  + 

              $225,000(0.5194)

          =  -$964,000  +  $552,540.80  +  $335,679.80  +  $116,865

          =  $41,085.60

To Find IRR:

NPV @ 14%  =  $41,085.60   &  NPV @ 16%  =  -$11,760.90





14%

   IRR

         16%

(--------------------(---------------------(


     $41,085.60

    $0

    -$11,760.90

14 - IRR        =  41,085.60 – 0__
14 -  16
  41,085 – -11,760.90

14 - IRR        =  41,085.60__  
   - 2

  52,846.60

    
 14  -  IRR   =   0.7775  

      -2         

14  -  IRR   = -1.5550

IRR = 15.5550 (    15.56%
c.
The existing machine should be replaced as the NPV is positive and the IRR is greater than the firm’s required return.

9. ALF Corporation:


To: Board of Directors

Fr: Finance Director

Based on the results of detailed analysis, I am recommending that ALF Corporation goes ahead and replace its existing POS terminals with modern, Y2K compatible POS terminals.

Although the implementation of these new POS terminals would cost $4,000,000, the expected increased annual revenues of $3,000,000 over the new terminals’ life would be sufficient to cover those costs as well as increasing the value of our shareholders’ wealth. In summary, the purchase of the new POS terminals would result in a Net Present Value (NPV) of $2,416,993.14.

Please find attached the detailed analysis and feel free to contact me for any necessary clarifications or queries.

Detailed Analysis


Initial Outlay

Purchase Price





$3,000,000


Add: Shipping Costs




 1,000,000

Recorded Cost





$4,000,000


A/T Training Cost




     300,000


A/T Cash Flow from Sale of Old Machine(i)

     608,000   

Initial Outlay





$3,692,000
(i) Sales Price of Old Machine
  $  480,000

Less:  Net Book Value of Old Machine     800,000
Net Loss before taxes


   -$320,000 

Tax @ 40%



     -128,000

After-tax Cash Flow      
  
    $608,000 (480,000 - -128,000)
Annual After-tax Cash Flows(Year 1)

(3,000,000 - 0)(1 – 0.40)]



    $1,800,000


(400,000)(ii)(0.40)




       $160,000
Annual After-tax Cash Flow



    $1,960,000

(ii)
Depreciation on new machine ($4,000,000 - $0)/5 = $800,000



Less Depreciation on old machine 800,000 x 50%  =  400,000


Incremental Increase in Depreciation 

$  400,000
Annual After-tax Cash Flows(Year 2)

(3,000,000 - 0)(1 – 0.40)]



    $1,800,000


(600,000)(iii)(0.40)



  
       $240,000
Annual After-tax Cash Flow



    $2,040,000

(iii)
Depreciation on new machine ($4,000,000 - $0)/5 = $800,000



Less Depreciation on old machine 400,000 x 50%  =  200,000

Incremental Increase in Depreciation 

$  600,000
Annual After-tax Cash Flows(Year 3)

(3,000,000 - 0)(1 – 0.40)]



    $1,800,000


(700,000)(iv)(0.40)




       $280,000
Annual After-tax Cash Flow



    $2,080,000

(iv)
Depreciation on new machine ($4,000,000 - $0)/5 = $800,000



Less Depreciation on old machine 200,000 x 50%  =  100,000


Incremental Increase in Depreciation 

$  700,000
Annual After-tax Cash Flows(Year 4)

(3,000,000 - 0)(1 – 0.40)]



    $1,800,000


(700,000)(v)(0.40)




       $280,000
Annual After-tax Cash Flow



    $2,080,000

(v)
Depreciation on new machine ($4,000,000 - $0)/5 = $800,000



Less Depreciation on old machine (= 7th year)        =  100,000


Incremental Increase in Depreciation 

$  700,000
Annual After-tax Cash Flows(Year 5)

(3,000,000 - 0)(1 – 0.40)]



    $1,800,000


(800,000)(vi)(0.40)




       $320,000
Annual After-tax Cash Flow



    $2,120,000

(vi)
Depreciation on new machine ($4,000,000 - $0)/5 = $800,000



Less Depreciation on old machine

      =                0


Incremental Increase in Depreciation 

$  800,000

Terminal Cash Flow – Year 5

Sales Price of New terminals
          

    $  1,000

Less:  Net Book Value New terminals
               0
Net Profit before taxes


      $1,000 

Tax @ 40%




       $  400

After-tax Cash Flow      
  
    
     $    600 (1,000 - - 600)
NPV  = -$3,692,000 + $1,960,000(PVIF20%,1) + $2,040,000(PVIF20%,2) +              $2,080,000(PVIF20%,3)+ $2,080,000(PVIF20%,4) + $2,120,600(PVIF20%,5)

     = -$3,692,000 + $1,960,000(0.8333) + $2,040,000(0.6944) +                 $2,080,000(0.5787)+ $2,080,000(0.4823) + $2,120,600(0.4019)

     = -$3,692,000 + $1,633,268 + $1,416,576 + $1,203,696 + $1,003,184 +           $852,269.14    

     =  $2,416,993.14
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