CHAPTER 11

Project Analysis and Evaluation

Answers to Concepts Review and Critical Thinking Questions

 

1.
Forecasting risk is the risk that a poor decision is made because of errors in projected cash flows. The danger is greatest with a new product because the cash flows are probably harder to predict.

 

2.
With a sensitivity analysis, one variable is examined over a broad range of values. With a scenario analysis, all variables are examined for a limited range of values.

 

3.
Accounting break-even is unaffected (taxes are zero at that point).


Cash break-even is lower (assuming a tax credit).


Financial break-even will be higher (because of taxes paid).

4.
It is true that if average revenue is less than average cost, the firm is losing money. This much of the statement is therefore correct. At the margin, however, accepting a project with a marginal revenue in excess of its marginal cost clearly acts to increase operating cash flow. 

5.
The option to abandon reflects our ability to shut down a project if it is losing money. Since this option acts to limit losses, we will underestimate NPV if we ignore it.

 

6.
This is a good example of the option to expand.

 

7.
It makes wages and salaries a fixed cost, driving up operating leverage.

 

8.
Fixed costs are relatively high because airlines are relatively capital intensive (and airplanes are expensive). Skilled employees such as pilots and mechanics mean relatively high wages which, because of union agreements, are relatively fixed. Maintenance expenses are significant and relatively fixed as well.

 

9.
With oil, for example, we can simply stop pumping if prices drop too far, and we can do so quickly. The oil itself is not affected; it just sits in the ground until prices rise to a point where pumping is profitable. Given the volatility of natural resource prices, the option to suspend output is very valuable.

 

10.
The implication is that they will face hard capital rationing.

 

11.
Euro Disney’s experience illustrates that profitability is everybody’s concern. Finance and marketing are strongly connected because revenues are the single most important determinant of cash flow and profitability, and marketing is responsible, in large part, for revenue production. As we have seen in many places, revenue projections are a key part of many types of financial analysis; such projections are best developed in cooperation with marketing.

 Solutions to Questions and Problems

 


Basic
 

1.
a.
Total variable costs = $0.68 + 2.08 = $2.76


b.
Total costs = Variable costs + Fixed costs = $2.76(250,000) + 520,000 = $1,210,000

         c.
Q = (FC+OCF)/(P – v)



Qcf  = ($520,000 + 0)/(6.00 – 2.76) = 160,494 units



Qacc = ($520,000 + 150,000)/(6.00 – 2.76) = 206,790 units

 

2.
Total costs = ($7.75 + 38)(120,000) + 650,000 = $6,140,000


Marginal cost = cost of producing one more unit = $45.75


Average cost = Total cost/Total quantity = $6,140,000/120,000 = $51.17


Minimum acceptable total revenue = 10,000($45.75) = $457,500. 


Additional units should be produced only if the cost of producing those units can be recovered.

 

3.



Base Case
Lower Bound
Upper Bound


Unit sales
80,000
68,000
92,000



Price/unit
$1,460
$1,241
$1,679



Variable cost/unit
$140
$119
$161



Fixed costs
$6,000,000
$5,100,000
$6,900,000

 





Unit



Scenario

Unit Sales
Unit Price
Variable Cost
Fixed Costs


Base

80,000
$1,460
$140
$6,000,000



Best

92,000
$1,679 
$119 
$5,100,000 



Worst

68,000
$1,241
$161
$6,900,000

 

4.
An estimate for the impact of changes in price on the profitability of the project can be found from the sensitivity of NPV with respect to price; (NPV/(P. This measure can be calculated by finding the NPV at any two different price levels and forming the ratio of the changes in these parameters. Whenever a sensitivity analysis is performed, all other variables are held constant at their base-case values.

 

5.
a.
D = $840,000/6 = $140,000 per year



Qa = ($800,000 + 140,000)/(32 – 18) = 67,143 units



DOL = 1 + FC/OCF = 1 + FC/D = 1 + [$800,000/140,000] = 6.7143

b.
OCFbase 
= [(P – v)Q – FC](1 – t) + tD 



= [(32 – 18)(125K) – 800K](0.65) + 0.35(140K) = $666,500



NPVbase 
= –$840,000 + 666,500(PVIFA15%,6) = $1,682,358



Say Q = 135,000:  OCFnew = [(32 – 18)(135K) – 800K](0.65) + 0.35(140K) = $757,500



NPV = –$840,000 + 757,500(PVIFA15%,6) = $2,026,746



(NPV/(S = ($2,026,746 – 1,682,358)/(135,000 – 125,000) = +$34.439



If sales were to drop by 500 units then, NPV would drop by $34.439(500) = ($17,220


c.
Say v = $17:  OCFnew = [(32 – 17)(125K) – 800K](0.65) + 0.35(140K) = $747,750



(OCF/(v = ($747,750 – 666,500)/(17 – 18) = – $81,250



If variable costs fell by $1 then, OCF would rise by $81,250

 

6.
OCFbest = {[($32)(1.1) – (18)(0.9)](125K)(1.1) – 800K(0.9)}(0.65) + 0.35(140K) = $1,279,125


NPVbest = –$840,000 + 1,279,125(PVIFA15%,6) = $4,000,826


OCFworst = {[($32)(0.9) – (18)(1.1)](125K)(0.9) – 800K(1.1)}(0.65) + 0.35(140K) = $135,125


NPVworst = –$840,000 + 135,125(PVIFA15%,6) = –$328,622;  prices are rounded to nearest dollar.

 

7.
(1):  Qc = $16M/(1.9K – 1.75K) = 106,667;   
Qa = ($16M + 7M)/(1.9K – 1.75K)= !53,333


(2):  Qc = $60K/(30 – 26) = 15,000;   
   Qa = ($60K + 150K)/(30 – 26) = 52,500


(3):  Qc = $300/(7 – 2) = 60;       
   Qa = ($300 + 365)/(7 – 2) = 133

 

8.
(1):  Qa = 133,333 = ($175K + D)/(32 – 27);  
D = $491,665


(2):  Qa = 130,000 = ($3M + 1.25M)/(P – 50);  
P = $82.69


(3):  Qa = 5,263 = ($125K + 80K)/($100 – v);  
v = $61.05

 

9.
Qa = [$4,000 + ($6,000/3)]/(68 – 33) = 172; 
Qc = $4,000/(68 – 33) = 115


NPV = 0 implies $6,000 = OCF(PVIFA17%,3);  
OCF = $2,715.44


Qf = ($4,000 + $2,715.44)/(68 – 33) = 192; 
DOL = 1 + ($4,000/2,715.44) = 2.473

 

10.
Qc = FC/(P–v); 11,000 = $110,000/(P–$20); P = $30


Qa = (FC+D)/(P–v); 16,000 = ($110,000 + D)/(30 – 20); D = $50,000


I = (D)(N); I = 5($50,000) = $250,000


OCF = I/(PVIFA18%,5) = $250,000/3.1272 = $79,944.46


Qf = ($110,000 + 79,944.46)/(30 – 20) = 18,994.45

 

11.
DOL = %(OCF/%(Q;  %(OCF = 2[ (35K–30K)/30K ] = 33.33%


The new level of operating leverage is lower since FC/OCF is smaller.

 

12.
DOL = 2 = 1 + $150,000/OCF; OCF = $150,000.  
New OCF = $150,000(1.3333) = $200,000


New DOL = 1 + ($150,000/200,000) = 1.75

 

13.
DOL = 1 + ($20,000/55,000) = 1.3636    
%(Q = (7,300 – 7,000)/7,000 = 4.29%


%(OCF = DOL(%(Q) = 1.3636(.0429) = 5.85%    
New OCF = $55,000(1.0585) = $58,217.50


DOL at 7,300 units = 1 + ($20,000/58,217.50) = 1.3435

 

14.
DOL = 4.0 = 1 + FC/OCF; FC = (4.0 – 1)$7,000 = $21,000


%(Q = (11,000 – 10,000)/10,000 or (9,000 – 10,000)/10,000 = ±10.0% 


%(OCF = 4.0(±10.0%) = 40%


OCF at 11,000 units = $7,000(1.40) = $9,800; OCF at 9,000 units = $7,000(0.60) = $4,200

 

15.
DOL at 11,000 units = 1 + $21,000/9,800 = 3.1429


DOL at 9,000 units 
= 1 + $21,000/4,200 = 6.0000

 


Intermediate
 

16.
a.
IRR = 0%; 
payback = N years; 
NPV = I [(1/N)(PVIFAR %,N) – 1] < 0


b.
IRR = –100%; 
payback = Never; 
NPV = – I


c.
IRR = R %; 
payback < N years; 
NPV = 0

 

17.
OCF @ 110,000 units = [($24 – 15)(110,000) – 175,000](0.66) + 0.34(375,000/3) = $580,400


OCF @ 111,000 units = [($24 – 15)(111,000) – 175,000](0.66) + 0.34(375,000/3) = $586,340


Sensitivity =(OCF/(Q = ($586,340 – 580,400)/(111,000 – 110,000) = +$5.94


OCF will increase by $5.94 for every additional unit sold.

 

18.
DOL @ 110,000 units = 1 + ($175,000/580,400) = 1.3015


Qa = [$175,000 + (375,000/3)]/(24 – 15) = 33,334


DOL @ 33,334 units = 1 + ($175,000/125,000) = 2.40

 

19.
a.
Sales = 150(1±0.12) = 168, 132;  variable costs = $13,000(1±0.12) = $14,560, $11,440



         Fixed costs = $115,000(1±0.12) = $128,800, $101,200



OCFbase = [($18K – 13K)(150) – 115,000](0.65) + 0.35(650K/4) = $469,625



NPVbase = –$650,000 + 469,625(PVIFA15%,4) = $690,769



OCFworst = [($18K – 14.56K)(132) – 128,800](0.65) + 0.35(650K/4) = $268,307



NPVworst = –$650,000 + 268,307(PVIFA15%,4) = +$116,011



OCFbest = [($18K – 11.44K)(168) – $101,200](0.65) + 0.35(650K/4) = $707,447



NPVbest = –$650,000 + 707,447(PVIFA15%,4) = $1,369,746


b.
Say FC are $116K: OCF = [(18K – 13K)(150) – 116K](0.65) + 0.35(650K/4) = $468,975



NPV = –$650,000 + 468,975 (PVIFA15%,4) = $688,913


(NPV/(FC = ($688,913 – 690,769)/(116,000 – 115,000) = –$1.856


For every dollar FC increase, NPV falls by $1.86.


c.
Qc = $115,000/(18K – 13K) = 23


d.
Qa = [$115,000 + (650,000/4)]/(18K – 13K) = 55.50



At this level of output, DOL = 1 + (115,000/162,500) = 1.7077



For each 1% increase in unit sales, OCF will increase by 1.7077%.

 

20.
a.
NPVbase = –$3,500,000 + 780,000(PVIFA16%,10) = $269,917.43


b.
$2,500,000 = ($130)Q(PVIFA16%,9) ;   Q = $2,500,000/[130(4.6065)] = 4,175



Abandon the project if Q < 4,175 units, because NPV(abandonment) > NPV (project CF’s)


c.
The $2,500,000 is the market value of the project. If you continue with the project in one year, you forego the $2,500,000 that could have been used for something else.

 

21.
a.
Success: PV future CF’s = $130(8,000)(PVIFA16%,9) = $4,790,805.63



Failure: from #20, Q = 4,000 < 4,175 so you will abandon the project; PV = $2,500,000



Expected value of project at year 1=[($4,790,805.63+2,500,000)/2]+780,000= $4,425,402.82



NPV = –$3,500,000 + (4,425,402.82)/1.16 =  $315,002.43

b.
    If we couldn’t abandon the project, PV future CF’s = $130(4,000)(PVIFA16%,9) 



= $2,395,402.82



Gain from option to abandon = $2,500,000 – 2,395,402.82 = $104,597.18



Option is 50% likely to occur: value = (.50)($104,597.18)/1.16 = $45,084.99

 

22.
Success: PV future CF’s = $130(16,000)(PVIFA16%,9) = $9,581,611.26


Failure: from #20, Q = 4,000 < 4175 so you will abandon the project; PV = $2,500,000


Expected value of project at year 1 = [($9,581,611.26+2,500,000)/2] + 780,000 = $6,820,805.63


NPV = –$3,500,000 + (6,820,805.63)/1.16 = $2,380,004.85


If no expansion allowed, PV future CF’s = $130(8,000)(PVIFA16%,9) = $4,790,805.63


Gain from option to expand = $9,581,611.26 – 4,790,805.63 = $4,790,805.63


Option is 50% likely to occur: value =(.50)(4,790,805.63)/1.16 = $2,065,002.43

 


Challenge
 

23.
a.
From the tax-shield definition of OCF:



OCF = [ (P–v)Q – FC ](1–Tc) + TcD ;   (OCF–TcD)/(1–Tc) = (P–v)Q – FC



{FC + [(OCF–tD)/(1–Tc)] }/(P–v) = Q             


b.
Qcf = {$500,000+[– 0.4(700,000)/0.6]}/(40,000–20,000) = 1.67=2



Qacc = {$500,000+[(700,000–700,000(0.4))/0.6]}/(40,000–20,000) = 60



OCFfinc = $3,500,000/PVIFA20%,5 = $1,170,328.96; thus Qfinc = 99.19 = 100


c.
At the accounting break-even point, net income = 0, so OCF = NI+D = D



Qacc = {FC+[(D–TcD)/(1–Tc)]}/(P–v) = (FC+D)/(P–v) = (FC+OCF)/(P–v)



The tax rate has cancelled out in this case.

 

24.

DOL = %(OCF/%(Q = {[ (OCF1–OCF0)/OCF0] / [(Q1–Q0)/Q0] }




OCF1 = [ (P–v)Q1 – FC ](1–Tc) + Tc D;  OCF0 = [ (P–v)Q1 – FC ](1–Tc) + TcD;  


    

OCF1–OCF0 = (P–v)(1–Tc)(Q1–Q0);  (OCF1–OCF0)/OCF0 = (P–v)(1–Tc)(Q1–Q0) / OCF0 ;

    

[(OCF1–OCF0)/OCF0][(Q1–Q0)/Q0] = [(P–v)(1–Tc)Q0]/OCF0 = 




[OCF0–TcD+FC(1–Tc)]/OCF0 ;



DOL = 1 + [FC(1–Tc)–TcD]/OCF0
 

25.
a.
OCF 
= [($210 – 180)(30K) – 150K](0.62) + 0.38(0.75M/5) = $522,000



NPV 
= –$0.75M – 450K + 522K(PVIFA11%,5) + [450K+500K(1–.38)]/1.115 




= $1,180,281.21
b.       OCFworst 
= {[($210)(0.9) – 180](30K) – 150K}(0.62) + 0.38(862,500/5) 




= $139,950




NPVworst = –$862,500 – 450K(1.05) + 139,950(PVIFA11%,5) + 





[450K(1.05)+500K(0.85)(1–.38)]/1.115 = –$380,979.03



OCFbest 
= {[210(1.1) – 180](30K) – 150K}(0.62) + 0.38(637,500/5) 




= $904,050



NPVbest = – $637,500 – 450K(0.95) + 904,050(PVIFA11%,5) + 





[450K(0.95)+500K(1.15)(1–.38)]/1.115 = $2,741,541.54

 

26.
Try Q = 31,000: OCF = [($210 – 180)(31K) – 150K](0.62) + 0.38(0.75M/5) = $540,600


(OCF/(Q = ($540,600–522,000)/(31,000–30,000) = +$18.60


NPV = –$0.75M – 450K + 540.6K(PVIFA11%,5) + [450K+500K(1–.38)]/1.115 = $1,249,024.94


(NPV/(Q = ($1,294,024.94 – 1,180,281.25)/(31,000–30,000) = +$68.74


You wouldn’t want Q to fall below the point where NPV = 0:


$1,180,281.25 = $68.74((Q) ;  (Q = 17,170;  Qmin = 30,000 – 17,170 = 12,830

 

27.
At Qc, OCF=0: 0 = [($210 – 180)Qc – 150K](0.62) + 0.38(0.75M/5) ;  Qc = 1,935


Qa = [$150,000+{750,000/5}]/($210–180);  Qa = 10,000


NPV = 0 which implies that OCF = 202,650.93 and Qf = 12,831

 

28.
DOL = 1 + [$150,000(1 – 0.38) – 0.38(750,000/5)]/ 522,000 = 1.0690


Thus a 1% rise in Q leads to a 1.0690% rise in OCF. If Q rises to 31,000, then 


(Q = (31,000 (30,000)/30,000 = 3.33%, so %∆OCF  = 3.33%(1.0690) = 3.563%


From #26, (OCF/OCF = {$540,600 – 522,000}/522,000 = 0.03563


In general, if Q rises by 1 unit, OCF rises by 0.00356%.
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