CHAPTER 10

Making Capital Investment Decisions

Answers to Concepts Review and Critical Thinking Questions

 

1.
An opportunity cost is the most valuable alternative that is foregone if a particular project is undertaken.  The relevant opportunity cost is what the asset or input is actually worth today, not, for example, what it cost to acquire.

 

2.
It’s probably only a mild over-simplification. Current liabilities will all be paid presumably. The cash portion of current assets will be retrieved. Some receivables won’t be collected, and some inventory will not be sold, of course. Counterbalancing these losses is the fact that inventory sold above cost (and not replaced at the end of the project’s life) acts to increase working capital. These effects tend to offset.

 

3.
Management’s discretion to set the firm’s capital structure is applicable at the firm level. Since any one particular project could be financed entirely with equity, another project could be financed with debt, and the firm’s overall capital structure remain unchanged, financing costs are not relevant in the analysis of a project’s incremental cash flows according to the stand-alone principle.

 

4.
The EAC approach is appropriate when comparing mutually exclusive projects with different lives that will be replaced when they wear out. This type of analysis is necessary so that the project’s have a common life span over which they can be compared; in effect, each project is assumed to exist over an infinite horizon of N-year repeating projects. Assuming that this type of analysis is valid implies that the project cash flows remain the same forever, thus ignoring the possible effects of, among other things: (1) inflation, (2) changing economic conditions, (3) the increasing unreliability of cash flow estimates that occur far into the future, and (4) the possible effects of future technology improvement that could alter the project cash flows.

 

5.
Depreciation is a non-cash expense, but it is tax-deductible on the income statement. Thus depreciation causes taxes paid, an actual cash outflow, to be reduced by an amount equal to the depreciation tax shield tcD. A reduction in taxes that would otherwise be paid is the same thing as a cash inflow, so the effects of the depreciation tax shield must be included to get the total incremental aftertax cash flows.

6.
There are two particularly important considerations. The first is erosion. Will the essentialized book simply displace copies of the existing book that would have otherwise been sold? This is of special concern given the lower price. The second consideration is competition. Will other publishers step in and produce such a product? If so, then any erosion is much less relevant. A particular concern to book publishers (and producers of a variety of other product types) is that the publisher only makes money from the sale of new books. Thus, it is important to examine whether the new book would displace sales of used books (good from the publisher’s perspective) or new books (not good). The concern arises any time there is an active market for used product.

 

7.
This market was heating up rapidly, and a number of other manufacturers were planning competing products.

 

8.
One company may be able to produce at lower incremental cost or market better. For example, GM may have been able to retool existing production more cheaply, and GM also has a larger dealer network. Also, of course, one of the two may have made a mistake!

 

9.
GM would recognize that the outsized profits would dwindle as more product comes to market and competition becomes more intense.

Solutions to Questions and Problems

 


Basic
1.
The $7 million acquisition cost of the land six years ago is a sunk cost. The $840,000 current appraisal of the land is an opportunity cost if the land is used rather than sold off. The $8 million cash outlay is the initial fixed asset investment needed to get the project going and the $250,000 in site preparation cost is relevant. Therefore, the proper year zero cash flow to use in evaluating this project is:


$840,000 + $8,000,000 + $250,000 = $9.09 million.

2.
Sales due solely to the new product line are 15,000($10,000) = $150 million. Increased sales of the motor home line occur because of the new product line introduction; thus 5,000($40,000) = $200 million in new sales is relevant. Erosion of luxury motor coach sales is also due to the new mid-size campers; thus 2,000($55,000) = $110 million loss in sales is relevant. The net sales figure to use in evaluating the new line is thus $150 million + $200 million – $110 million = $240 million.

3.
Sales
$  900,000


Variable costs
    540,000


Fixed costs
    250,000


Depreciation
    75,000


EBT
$    35,000


Taxes@35%
      12,250


Net income
$    22,750

4.
Sales
$  956,750
OCF = EBIT + D – T


Variable costs
    574,050
         = 273,700 + 109,000 – 93,058 = $289,642


Depreciation
    109,000
Depreciation tax shield = tcD


EBT
$  273,700
         = .34($109,000) = $37,060


Taxes@34%
      93,058



Net income
$  180,642


5.
Sales
$  75,000.00


Variable costs
    40,000.00


Depreciation
      2,250.00


EBT
$  32,750.00


Taxes@34%
    11,135.00


Net income
$  21,615.00

a.
OCF = EBIT + D – T = 32,750 + 2,250 – 11,135 
= $23,865.00

b.
OCF = S – C – T = 75,000 – 40,000 – 11,135 
= $23,865.00

c.
OCF = (S – C)(1 – tc) + tcD = (75,000 – 40,000)(1 – .34) + .34(2,250)
= $23,865.00

d.
OCF = NI + D = 21,615 + 2,250 
= $23,865.00

6.
Sales
$
625,000


Variable costs

281,250


Fixed costs

150,000


CCA

  75,000

EBIT
$
118,750


Taxes

  47,500

Net income
$
  71,250

7.
Cash flow year 0 = -830,000


Cash flow years 1 through 5 = 425,000(1 - .40) = $255,000


PV of CCATS = 830,000(.25)(.40)  x (1 + .5(.10))




.10 + .25               1 + .10




= $226,364


NPV = -830,000 + 255,000 x PVIFA (5, 10%) + 226,364 = $363,015

8.
Cash flow year 0 = -830,000 - 45,000 = -$875,000


Cash flow years 1 through 4 = 425,000(1 - .40) = $255,000


Cash flow year 5 = 255,000 + 90,000 + 45,000 = $390,000


PV of CCATS = 830,000(.25)(.40)  x (1 + .5(.10))




.10 + .25               1 + .10




    -90,000(.25)(.40)  x       1

   




.10 + .25               (1.10)5



= 210,397


NPV = -875,000 + 255,000 x PVIFA(5, 10%) + (45,000 + 90,000)/(1.10)5



  + 210,397 = $385,872

9.
The NPV will be larger because the Capital Cost Allowances are larger early on.


PV of CCATS = 830,000(.50)(.40)  x (1 + .5(.10))




.10 + .50               1 + .10




    -90,000(.50)(.40)  x       1

   




.10 + .50               (1.10)5



= $245,463


Therefore with a 50% CCA rate, the


NPV = 385,872 + (245,463 – 210,397) = $420,938

10.
Neither one is correct. What should be considered is the opportunity cost of using the land, at the very least what the land could be sold for today.

11.
BV5 = $200,000 – $200,000(5/8) = $75,000


The asset is sold at a loss to book value, so the depreciation tax shield of the loss is recaptured.


After-tax salvage value = $50,000 + ($75,000 – $50,000)(0.35) = $58,750

12.
A/R fell by $4,000, and inventory increased by $3,613, so net current assets fell by $387


(NWC = ((CA – CL) = – 387 – 4,153 = – 4,540


Net cash flow = S – C – (NWC = 58,200 – 22,700 – (– 4,540) = $40,040

13.
OCF = (S – C)(1 – tc) + tcD = ($1.85M – $650K)(1 – 0.35) + 0.35($1.8M/3) = $990,000

14.
NPV = – $1.8M + $990,000(PVIFA25%,3) = $132,480

15.
Year

Cash Flow


0
– 1.8M – 275K = – 2.075M


1

990K


2

990K


3
990K + 275K + 325K(1 – 0.35) = $1,476,250


NPV = – $2.075M + $990K(PVIFA25%,2) + ($1,476,250 / 1.253) = $106,440

16.  
Year 0:
-1.8M-275K=-2.075M


Year 1:
(1.85M-650K)(1-0.35)+180K(0.35)=$843,000


Year 2:
(1.85M-650K)(1-0.35)+324K(0.35)=$893,400


Year 3:
(1.85M-650K)(1-0.35)+259.2K(0.35)+275K+(1,036.8K-325K)(0.35) + 325K=$1,719,850

NPV=-2.075M+843,000/1.25+893,400/(1.25)2+1,719,850/(1.25)3 = $51,739.20

17.
Cash flow year 0 = -144,000 - 540,000 = -$684,000


Cash flow years 1 through 4 = (4,480,000 – 2,880,000 - 108,000)(1 - .435)



= 842,980


Cash flow year 5 = 842,980+ 144,000 = $986,980


PV of CCATS = 540,000(.20)(.435)  x (1 + .5(.15))




.15 + .20               (1 + .15)



                = $125,475


NPV = -684,000 + 125,475 + 842,980 x PVIFA(5,15%) + 144,000/(1.15)5



 = $2,338,868


Since the NPV is positive, it is probably a good project.

18.
 6,000 – 3,600 = $2,400

19.
Exact same question as critical thinking number 3

Management’s discretion to set the firm’s capital structure is applicable at the firm level. Since any one particular project could be financed entirely with equity, another project could be financed with debt, and the firm’s overall capital structure remain unchanged, financing costs are not relevant in the analysis of a project’s incremental cash flows according to the stand-alone principle.

20.
The $10 million acquisition cost of the land six years ago is a sunk cost. The $600,000 current appraisal of the land is an opportunity cost if the land is used rather than sold off. The $16.2 million cash outlay is the initial fixed asset investment needed to get the project going. Therefore, the proper year zero cash flow to use in evaluating this project is $16.8 million.

21.
Currently the firm has sales of 15,000($12,000)+(37,500)($40,000)=$1,680,000,000.  With the introduction of a new mid-sized car its sales will change by  (22,500)($30,000) + (10,500)($12,000) – (6000)($40,000) = 561,000,000.  This amount is the incremental sales and is the amount that should be considered when evaluating the project.

22.
Annual depreciation charge = $305,000/5 = $61,000


Aftertax salvage value = $60,000(1 – 0.4) = $36,000


OCF = $90,000(1 – 0.4) + 0.4($61,000) = $78,400


NPV = – $305,000 – $27,000 + $78,400(PVIFA10%,5) + [($36,000+$27,000) / 1.15] = $4,315.73

23.
Annual depreciation charge = $850,000/5 = $170,000


Aftertax salvage value = $150,000(1 – 0.35) = $97,500


OCF = $350,000(1 – 0.35) + 0.35($170,000) = $287,000


NPV = 0 = – $850,000 + $125,000 + $287,000(PVIFAIRR%,5) + [($97,500–$125,000) / (1+IRR)5]


IRR = 27.55%

24.
$300K cost savings case:  OCF = $300,000(1 – 0.35) + 0.35($170,000) = $254,500


NPV = – $850,000 + $125,000 + $254,500(PVIFA20%,5) + [($97,500–$125,000) / (1.20)5]


         = $25,059
Accept the project


$200K cost savings case:  OCF = $200,000(1 – 0.35) + 0.35($170,000) = $189,500


NPV = – $850,000 + $125,000 + $189,500(PVIFA20%,5) + [($97,500–$125,000) / (1.20)5]


         = – $169,331
Reject the project


Required pretax cost-savings case:


NPV = 0 = – $850,000 + $125,000 + OCF(PVIFA20%,5) + [($97,500–$125,000) / (1.20)5] ,


Therefore OCF = $246,121 = (S – C)(1 – 0.35) + 0.35($170K);  (S – C) = $287,109

25.


Cash flow
Year
PV @ 15%

Capital Spending
-600,000
0
-$600,000.00

Salvage
300,000
3
197,254.87

Additions to NWC
-144,000
0
-144,000.00


144,000
3
94,682.34

Aftertax operating income

1 to 3
?

Tax shield on CCA*


90,903.67

NPV


0

Solving for PV of aftertax operating income we obtain:
      $ 361,159.12

Dividing by PVIFA(3,15%) we find that annual aftertax

operating income must be $158,179


Consequently, sales must be $158,179 / (1 - .4) + 40($84,000) = $3,623,632 in order to break even. Therefore the selling price should be no less than $3,623,632/ 40 or $90,591 per system.


*PV of CCATS = 600,000(.25)(.40)  x (1 + .5(.15))




.15 + .25               1 + .15




    - 300,000(.25)(.40)  x       1

   




.15 + .25               (1.15)3



= $90,903.67

26. 
Method 1:  NPV= -4,386



Method 2:  NPV=-6,717



Difference=  2,331

Without replacement:  On this basis we would need to know whether the benefit of 1 more year’s use is sufficient to offset the additional cost of 2,331.


With replacement:  
Method 1:  EAC=1,795





Method 2:  EAC=2,165


On this basis, method 2 is more expensive.

27.
Method 1: CF0=-3800




   CF1-3=-240(1-.38)+(3800/3)(.38)=$333




NPV=333 PVIFA (11%, 3) – 3800 = -2,986




EAC=-1,222


Method 2:
CF0=-5600




CF1-3=-360(1-.38)+(5600/4)(.38)=$309




NPV = 309 PVIFA (11%, 4) – 5600 = -4,641




EAC = -1,496


Method 2 is more expensive.

28.
NPV = – $175,000 – $32,500 – 25,000(PVIFA13%,5) + $32,500/1.135 = – $277,791.08


EAC = – $277,791.08 / (PVIFA13%,5) = – $78,980.05

29.
Assuming a carry-forward on taxes:


Both cases: aftertax salvage value = $25,000(1 – 0.35) = $16,250


Techron I:  OCF = – $30,000(1 – 0.35) + 0.35(180,000/3) =  $1,500


     NPV = – $180,000 + 1,500(PVIFA18%,3) + (16,250/1.183) = – $166,848.34

     EAC = – $166,848.34 / (PVIFA18%,3) = – $76,738

 
Techron II:  OCF = – $17,000(1 – 0.35) + 0.35(280,000/5) = $8,550


     NPV = – $280,000 + 8,550(PVIFA18%,5) + (16,250/1.185) = – $246,159.66


     EAC = – $246,159.66 / (PVIFA18%,5) = – $78,716


The two milling machines have unequal lives, so they can only be compared by expressing both on an equivalent annual basis which is what the EAC method does. Thus, you prefer the Techron I because it has the lower (less negative) annual cost.

30.
Aftertax salvage value = $50,000(1 – 0.34) = $33,000


NPV = $0 = – $425,000 – 60,000 + OCF(PVIFA20%,5) + [(60,000+33,000) / 1.205]


OCF = $447,625.39 / PVIFA20%,5 = $149,677


OCF = $149,677 = [ (P–v)Q – FC ](1 – tc) + tcD


$149,677 = [ (P–8.00)(150,000) – 150,000 ](1 – 0.34) + 0.34(425,000/5) ;   P = $10.22

31.
D1 = $350,000(0.5)(0.20) = $35,000
D2 = $315,000(0.20) = $63,000


D3 = $252,000(0.20) = $50,400

D4 = $201,600(0.20) = $40,320


BV4 = $161,280


The asset is sold at a loss to book value.


Salvage value = $80,000 - ($80,000 - $161,280) (0.4) = $112,512

OCF1 = $145,000(1 – 0.4) + 0.4($35,000) = $101,000


OCF2 = $145,000(1 – 0.4) + 0.4($63,000) = $112,200


OCF3 = $145,000(1 – 0.4) + 0.4($50,400) = $107,160


OCF4 = $145,000(1 – 0.4) + 0.4($40,320) = $103,128


NPV = – $350,000 – $18,000 + ($101,000 – $3,000)/1.15 + ($112,200 – $3,000)/1.152

            + ($107,160 – $3,000)/1.153 + ($103,128 - $3,000 + $112,512)/1.154 = -$10,147 Reject project

Intermediate
32.
CF0=-10,350,000-1,027,500=-11,377,500


1
2
3
4
5

Sales
15,592,500
18,562,500
21,285,000
23,760,000
10,560,000

Variable costs
11,340,000
13,500,000
15,480,000
17,280,000
  7,680,000

Fixed costs
52,500
52,500
52,500
52,500
52,500

Depreciation
1,035,000
1,863,000
1,490,400
1,192,320
953,856

EBIT
3,165,000
3,147,000
4,262,100
5,235,180
1,873,644

Taxes(45%)
1,424,250
1,416,150
1,917,945
2,355,831
843,140

Net Income
1,740,750
1,730,850
2,344,155
2,879,349
1,030,504

OCF = NI + D
2,775,250
3,593,850
3,834,555
4,071,669
1,984,360

NWC
-4,429,875
-1,039,500
-952,875
-866,250
7,288,500

Capital spending




2,587,500

Total cash flow
-1,654,625
2,554,350
2,881,680
3,205,419
11,860,360



NPV=-$2,353,759

33.
New excavator costs=$700,000 but SV0=60,000;  Therefore, (CF0=640,000.   (Operating revenues=60,000 and (SV10=120,000-10,000=$110,000.

PV of CCATS = 640,000(.3)(.42)  x (1 + .5(.12))



.12 + .3              1 + .12




    - 110,000(.3)(.42)  x       1

   




.12 + .3               (1.12)10



= $171,089
NPV=60,000(1-.42) x PVIFA (12%, 10) +110,000 x PVIF (12%, 10) + 171,089 – 640,000 

        = - $236,866

Do not replace the existing excavator.

34. (CF0=7000-200=$6800, (SV3=600-150=$450, and (Operating revenues=$6,000.


PV of CCATS = 6,800(.2)(.22)  x (1 + .5(.18))



.18 + .2            1 + .18




    - 450(.2)(.22)  x       1

   




.18 + .2            (1.18)3



= $696


NPV=6,000(1-.22) x PVIFA (3, 18%) + 696 + 450 x PVIF (3, 18%) – 6,800 = $4,345.48


The student should buy the new equipment.

35.  
Underground:
CF0=12m, annual costs=40,000, n=20


NPVU = [-40,000(1-.4)+(12m/20)(.4)] x PVIFA (20, 14%) – 12m = -10,569,404


EACU = -1,595,832


Above ground:
CF0=5m, annual costs=120,000, n=8


NPVA=[-120,000(1-.4)+(5m/8)(.4)] x PVIFA (8, 14%) – 5m = -4,174,282


EACA=-899,850

The above ground system is cheaper for the firm.

36.  

Product A:

PV of CCATS =  432,000(.2)(.43)  x (1 + .5(.14))



.2 + .14             1 + .14




     + (108,000/15)(.43) x PVIFA (15, 14%) = $121,577

PV (Net cash flows) = (315,000-180,000)(1-.43) x PVIFA (15, 14%) = $472,640

NPV=121,577 + 472,640 - 11,250(1-.43) x PVIF (15, 14%) – (108,000+432,000) = $53,319

Product B:

PV of CCATS =  486,000(.2)(.43)  x (1 + .5(.14)) + (162,000/15)(.43) x PVIFA (15, 14%) = $143,905




.2 + .14             1 + .14

PV (Net cash flows) = (382,500-225,000)(1-.43) x PVIFA (15, 14%) = $551,413

NPV=143,905 + 551,413 - 84,375(1-.43) x PVIF (15, 14%) – (162,000+486,000) = $40,580

Continue to rent:

NPV=36,000(1-.43) x PVIFA (15, 14%) = 126,037

Continue to rent the building (highest NPV).  Note:  If the lost rent from renovations is included as an opportunity cost in the evaluation of Products A and B, their NPVs would be negative, indicating that the firm should not produce either of those items and, instead, continue to rent the facility.

37.
V=(750K/.16) + 600,000 = $5,287,500.  Therefore, P0=5,287,500/300,000=$17.63/share.

38.
OCFA = – $140,000(1 – 0.34) + 0.34(450,000/3) = – $41,400


NPVA = – $450,000 – 41,400(PVIFA20%,3) = – $537,208


OCFB = – $75,000(1 – 0.34) + 0.34(500,000/5) = – $15,500


NPVB = – $500,000 – 15,500(PVIFA20%,5) = – $546,354


If the system will not be replaced when it wears out, then system A should be chosen, because it has the more positive NPV.

 

39.
EACA = - $537,208 / (PVIFA20%,3) = - $255,026


EACB = - $546,354 / (PVIFA20%,5) = - $182,690


If the system is replaced, system B should be chosen because it has a smaller (less negative ) EAC.

40.
After-tax salvage value = $380,000(1 – 0.34) = $250,800


NPV = 0 = – $850,000 – 2,600,000 – 600,000 + OCF (PVIFA15%,5) – 50,000(PVIFA15%,4) 




+ [(250,800+800,000) / 1.155]


OCF = $3,670,315.59 / PVIFA15%,5 = $1,094,912.25


OCF = $1,094,912.25 = [(P–v)Q – FC ](1 – tc) + tcD

$1,094,912.25= [(P–0.018)(40,000,000) – 600,000](1 – 0.34) + 0.34(2,600,000/5);   P = $0.06778

41.  


SAL5000


DET1000



10 machines needed

8 machines needed




cost/machine=$10,000

cost/machine=$14,000




Op. Costs=$2000/yr

Op. Costs=$1400/yr




SV8=$1000


SV6=0

NPVSAL5000=[-2,000 x PVIFA (12%, 8) – 10,000 + 1,000 x PVIF (12%, 8)](10)=-$195,314

NPVDET1000=[-1,400 x PVIFA (12%, 6) – 14,000](8)=-$158,048

Using a replacement chain;

NPVSAL5000= -195,314 – 195,314 x PVIF (12%, 8) – 195,314 x PVIF (12%, 16)=-$306,058

NPVDET1000=-158,048 – 158,048 x PVIF (12%, 6) – 158,048 x PVIF (12%, 12)



     – 158,048 x PVIF (12%, 18)=-$299,240

Choose the DET1000 model.

42.

X:


Y:



C0=648,000

C0=1,035,000



(S=204,600

(S=250,200



n=5


n=10



r=12%

NPVX=204,600 x PVIFA (5, 12%) – 648,000=$89,537

With replacement chain:

NPVx=89,537 + 89,537 x PVIF (5, 12%) = $140,343

NPVY= 250,200 x PVIFA (10, 12%) – 1,035,000=$378,686

Choose Mixer Y.


Challenge
43.
a. 
Assuming the project lasts four years, the NPV is calculated as follows:


Year

0
1
2
3
4


Aftertax profit

$1,240,000
$1,240,000
$1,240,000
$1,240,000


Depr. tax shield

    380,000
   380,000
   380,000
   380,000
             

Operating CF

1,620,000
1,620,000
1,620,000
1,620,000


Change in NWC
(1,000,000)     
0                    
0         
0 
1,000,000 



Capital spending
(4,000,000)     
0      
0     
0     
0 

Total cash flow
($5,000,000)   
$1,620,000    
$1,620,000  
 $1,620,000 
$2,620,000  



Net present value = $85,343.73

 

b. Abandoned after one year:


Year
0
1


Aftertax profit

$1,240,000


Depr. tax shield

   380,000


Operating CF

1,620,000


Change in NWC
(1,000,000)     
1,000,000                    



Capital spending
(4,000,000)     
3,155,000      


Total cash flow
($5,000,000)   
$5,775,000    



Net present value = ($21,551.72

 


Abandoned after two years:

Year
0
1
2


After-tax profit

$1,240,000
$1,240,000


Depreciation tax shield

   380,000
   380,000
   

Operating CF

1,620,000
1,620,000

Change in NWC
(1,000,000)     
0   
1,000,000         



Capital spending
(4,000,000)     
             0      
2,620,000    

Total cash flow
($5,000,000)   
$1,620,000    
$5,240,000
 


Net present value = $290,725.33

Abandoned after three years:


Year
0

1
2
3


After-tax profit

$1,240,000
$1,240,000
$1,240,000

Depreciation tax shield

        380,000
       380,000
        380,000
        

Operating CF

1,620,000
1,620,000
1,620,000

Change in NWC
(1,000,000)     
0   
0   
1,000,000 



Capital spending
(4,000,000)     
0      
0     
1,310,000     

Total cash flow
($5,000,000)   
$1,620,000    
$1,620,000  
$3,930,000 


 


Net present value = $118,260.28


The decision to abandon is an important variable when evaluating the NPV of a project.

This project should be abandoned after two years.

44.
Cash flows for year 0 = -$180,000


Cash flows for years 1-5 = (22,500 + 22,500)(1 - .40) + (180,000/5)(.4)




= $41,400


PV 

= $149,238


NPV

= -$30,762


No, they should not renovate.

45.
PV of CCATS = 158,800(.25)(.38)  x (1 + .5(.14)




.14 + .25               (1 + .14)




= $36,307


a.
158,800 – 36,307 = PMT x PVIFA(5,14%)



PMT = $35,680



Cost savings = 35,680/.62 = $57,549


b.
PV of CCATS = 158,800(.25)(.38)  x (1 + .5(.14)  - 22,000(.25)(.38) x      1
 





.14 + .25             (1 + .14)

.14 + .25          (1.14)5





= $33,524



158,800 – 33,524 = PMT x PVIFA (5,14%) + 22,000/(1.14)5


PMT = $33,163



Cost savings = 33,163/.62 = $53,488

46.
Cash flow year 0 = -90,000,000 – 5,400,000 - 18,000,000 - 3,150,000(1 - .40) = -$115,290,000


Cash flow years 1-7 = [(15,000)(21,600 - 16,650) - 27,000,000](1 - .40)  = $28,350,000


Cash flow year 8 = 28,350,000 + 18,900,000 + 18,000,000 = $65,250,000


PVCCATS (Class 3) = 11,250,000(.05)(.40)  x (1 + .5(.14)  - 9,000,000(.05)(.40) x      1
 





.14 + .05                  (1 + .14)

   .14 + .05
(1.14)8





= $779,387


PVCCATS (Class 8) = 78,750,000(.20)(.40)  x (1 + .5(.14)  - 4,500,000(.20)(.40) x       1   
 





.14 + .20
               (1 + .14)

   .14 + .20
 (1.14)8





= $17,020,461


NPV = -115,290,000 + 28,350,000 PVIFA(14%,7) + 65,250,000/(1.14)8 + 779,387 + 17,020,461



=  $46,957,269


The net present value is positive, so they should produce the robots.


47.
Year
1
2
3
4
5


Ending book value 
$11,925,000 
$  9,540,00
$  7,632,000
$  6,105,600
$  4,884,480


Units/year
100,000
105,000
110,000
114,000
75,000


Price/unit
$325
$325
$325
$325
$325


Variable cost/unit
$200
$200
$200
$200
$200










Sales
$32,500,000
$34,125,000
$35,750,000
$37,050,000
$24,375,000


Variable costs
(20,000,000)
(21,000,000)
(22,000,000)
(22,800,000)
(15,000,000)


Fixed costs
(200,000)
(200,000)
(200,000)
(200,000)
(200,000)


Depreciation
    (1,325,000)
    (2,385,000)
    (1,908,000)
  (1,526,400)
  (1,221,120)


EBIT
10,975,000
10,540,000
11,642,000
12,523,600
7,953,880


Taxes(35%)
  (3,841,250)
  (3,689,000)
  (4,074,700)
  (4,383,260)
  (2,783,858)


OCF = EBIT + D - T
$  8,458,750
$  9,236,000
$  9,475,300
$  9,666,740
$  6,391,142


Year
0
1
2
3
4
5


Operating CF
$0
$8,458,750
$9,236,000
$9,475,300
$9,666,740
$6,391,142


Change in NWC
(600,000)
(650,000)
(650,000)
(520,000)
0
2,420,000


Capital spending
(13,250,000)
             0
             0
               0
               0
    3,975,000











Total cash flow
($13,850,000)
$7,808,750
$8,586,000
$8,955,300
$9,666,740
$12,786,142


Net present value = $8,141,628;  
IRR 56.28%

48.
PVCCATS(class 8) = 480,000x0.20x0.35  x (1+0.5(0.12))








0.20+0.12
       1.12







   -80,000 x 0.20 x 0.35   x   1/(1.12)5     




0.20+0.12




     = $89,445


NPV = 0 = -$480,000 - $35,000+ (S-C)(PVIFA 12%,5)(0.65) + $89,445 + 

      ($80,000 + $35,000)/1.125

(S-C)(PVIFA 12%,5)(0.65) = $360,301

(S-C) = $153,771

49.
This is exactly the same problem as number 43

a.
Assuming the project lasts four year, the NPV is calculated as follows:

Year
0
1
2
3
4


Aftertax profit

$1,240,000
$1,240,000
$1,240,000
$1,240,000


Depr. Tax shield

    380,000
    380,000
    380,000
    380,000


Operating CF

1,620,000
1,620,000
1,620,000
1,620,000










Change in NWC
(1,000,000)
0 
0
0
1,000,000


Capital spending
(4,000,000)
               0
               0
               0
               0


Total cash flow
($5,000,000)
$1,620,000
$1,620,000
$1,620,000
$2,620,000


Net Present Value = $85,343.73

b.
Abandoned after one year:


Year
0
1


Aftertax profit

$1,240,000


Depr. tax shield

   380,000 


Operating CF

1,620,000







Change in NWC
(1,000,000)
1,000,000


Capital spending
(4,000,000)
3,155,000


Total cash flow
($5,000,000)
$5,775,000


Net Present Value = -$21,551.72


Abandoned after two years:


Year
0
1
2


Aftertax profit

$1,240,000
$1,240,000


Depr. tax shield

    380,000
    380,000


Operating CF

1,620,000
1,620,000








Change in NWC
(1,000,000)
0
1,000,000


Capital spending
(4,000,000)
               0
  2,620,000


Total cash flow
($5,000,000)
$1,620,000
$5,240,000


Net Present Value = $290,725.33


Abandoned after three years:


Year
0
1
2
3


Aftertax profit

$1,240,000
$1,240,000
$1,240,000


Depr. tax shield

    380,000
       380,000
    380,000


Operating CF

1,620,000
1,620,000
1,620,000









Change in NWC
(1,000,000)
0
0
1,000,000


Capital spending
  (4,000,000)
               0
               0
  1,310,000


Total cash flow
($5,000,000)
$1,620,000
$1,620,000
$3,930,000


Net Present Value = $118,260.28


Abandon the project after two years.

50.    New Computer:

Year
0
1
2
3
4
5

Ending book value
$500,000
$400,000
$300,000
$200,000
$100,000
$0

 


Cost savings

58,900
58,900
58,900
58,900
58,900

Depreciation

38,000
38,000
38,000
38,000
38,000

Operating CF

96,900
96,900
96,900
96,900
96,900

 


Change in NWC
0
0
0
0
0
0


Capital spending
  (500,000)
           0
           0
             0
           0
      46,500

Total cash flow
($500,000)
$96,900
$96,900
$96,900
$96,900
$143,400



Net present value = –$143,184.81; EAC = –$41,407.38

 


Old Computer:

Year
0
1
2
3
4
5

Ending book value

$100,000
$50,000
$0
$0
$0

 


Depreciation tax shield

19,000
19,000
0
0
0


Change in NWC
0
0
0
0
0
0


Capital spending
  (131,400)
           0
  56,200
             0
           0
             0

Total cash flow
($131,400)
$19,000
$75,200
         $0
         $0
         $0



Net present value = –$56,869.38; EAC = –$34,536

 


Difference:


New computer
(500,000)
96,900
96,900
96,900
96,900
143,400


Old computer
       131,400
(19,000)
(75,200)
             0
           0
              0

Total cash flow
($368,600)
$77,900
$21,700
$96,900
$96,900
$143,400

 



a. Net present value = –$86,314.44 




b. Once we consider that there is going to be a planned replacement of the old machine after the second year, we must compare the EACs.  The decision is to still stick with the old computer.

 

51. 
a
. Assume price per unit = $11 and units/year = 150,000


Year  
1 
2 
3 
4

5

Sales 

$1,650,000 

$1,650,000

$1,650,000

$1,650,000 

$1,650,000


Variable costs

1,200,000

1,200,000

1,200,000

1,200,000

1,200,000


Fixed costs

150,000

150,000

150,000

150,000

150,000


Depreciation

      85,000

     85,000

     85,000

     85,000

     85,000

EBIT

215,000

215,000

215,000

215,000

215,000


Taxes

(73,100)

(73,100)

    (73,100)

   (73,100)

    (73,100)

Net income

$141,900

   $141,900

   $141,900

  $141,900

  $141,900
 


Year  
1 
2 
3 
4

5

EBIT

$215,000

$215,000
  
$215,000

$215,000
  
$215,000


Depreciation

       85,000

     85,000

      85,000

     85,000

      85,000


Taxes

(73,100)

(73,100)

    (73,100)

   (73,100)

    (73,100)

Operating CF

$226,900

   $226,900

   $226,900

  $226,900

  $226,900

 


Year
0
1
2
3
4
5

Operating CF

$226,900
$226,900
$226,900
$226,900
$226,900


Change in NWC
(60,000)
0
0
0
0
60,000


Capital spending
(425,000)

0
            0
            0
            0
    33,000



   Total CF
($485,000)
$226,900 

$226,900
$226,900
$226,900
$319,900


 


Net present value = $230,944.51

 
  To break even the number of cartons is less than 150,000.


     b. NPV = $0 = ($425,000 ( 60,000 + OCF(PVIFA20%,5) + [(60,000 + 33,000) / 1.205]




OCF = $447,625.39 / (PVIFA20%,5) = $149,676.84




OCF = $149,677 = [(P-V)Q ( FC](1 ( Tc) + TcD




$149,677 = [($11 ( 8)Q ( 150,000](1 ( .34) + .34(425,000 / 5)




Q = 110,998 cartons

Year  
1 
2 
3 
4

5

Sales 

$1,220,978 

$1,220,978

$1,220,978

$1,220,978  

$1,220,978


Variable costs

887,984

887,984

887,984

887,984

887,984


Fixed costs

150,000

150,000

150,000

150,000

150,000


Depreciation

        85,000

       85,000

       85,000

      85,000

      85,000

EBIT

97,994

97,994

97,994

97,994

97,994


Taxes

(33,318)

(33,318)

    (33,318)

   (33,318)

    (33,318)

Net income

$64,676

     $64,676

    $64,676

   $64,676

    $64,676

EBIT

$97,994

$97,994

$97,994

$97,994

$97,994


Depreciation

         85,000

       85,000

       85,000

      85,000

      85,000


Taxes

(33,318)

(33,318)

    (33,318)

   (33,318)

    (33,318)

Operating CF

$149,676

   $149,676

   $149,676

  $149,676

  $149,676

 


Year
0
1
2
3
4
5

Operating CF

$149,676
$149,676
$149,676
$149,676
$149,676


Change in NWC
(60,000)
0
0
0
0
60,000


Capital spending
(425,000)

0
            0
            0
            0
    33,000



   Total CF
($485,000)

$149,676 
$149,676
$149,676
$149,676
$242,676


Net present value ( $0

 


c.
NPV = $0 = ($425,000 ( 60,000 + OCF(PVIFA20%,5) + [(60,000 + 33,000) / 1.205]




OCF = $447,625.39 / (PVIFA20%,5) = $149,676.84




OCF = $149,677 = [(P-V)Q ( FC](1 ( Tc) + TcD




$149,677 = [($11 ( 8)150,000 ( FC](1 ( .34) + .34(425,000 / 5)




FC = $267,005


Year  
1 
2 
3 
4

5

Sales 

$1,650,000 

$1,650,000

$1,650,000

$1,650,000  

$1,650,000


Variable costs

1,200,000

1,200,000

1,200,000

1,200,000

1,200,000


Fixed costs

267,005

267,005

267,005

267,005

267,005


Depreciation

        85,000

       85,000

       85,000

      85,000

      85,000

EBIT

97,995

97,995

97,995

97,995

97,995


Taxes

(33,318)

(33,318)

    (33,318)

   (33,318)

    (33,318)

Net income

$64,677

     $64,677

    $64,677

   $64,677

    $64,677

EBIT

$97,995

$97,995

$97,995

$97,995

$97,995


Depreciation

         85,000

       85,000

       85,000

      85,000

      85,000


Taxes

(33,318)

(33,318)

    (33,318)

   (33,318)

    (33,318)

Operating CF

$149,677

   $149,677

   $149,677

  $149,677

  $149,677

 


Year
0
1
2
3
4
5

Operating CF

$149,677
$149,677
$149,677
$149,677
$149,677


Change in NWC
(60,000)
0
0
0
0
60,000


Capital spending
(425,000)

0
            0
            0
            0
    33,000



   Total CF
($485,000)
$149,677 

$149,677
$149,677
$149,677
$242,677


 


Net present value ( $0
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