SOLUTIONS TO END-OF-CHAPTER PROBLEMS

13-1
$52,125/$12,000 = 4.3438, so the payback is about 4 years.

13-2
NPV = -$52,125 + $12,000[(1/i)-(1/(i*(1+i)n)]

    

 = -$52,125 + $12,000[(1/0.12)-(1/(0.12*(1+0.12)8)]


 = -$52,125 + $12,000(4.9676) = $7,486.20.

Financial calculator:  Input the appropriate cash flows into the cash flow register, input I = 12, and then solve for NPV = $7,486.68.

13-3
Financial calculator:  Input the appropriate cash flows into the cash flow register and then solve for IRR = 16%.

13-4
Project K's discounted payback period is calculated as follows:


                  Annual        Discounted @12%


     Period     Cash Flows         Cash Flows         Cumulative


       ADVANCE \r20        ($52,125)        ($52,125.00)        ADVANCE \l2($52,125.00)


       ADVANCE \r21          12,000           10,714.80          ADVANCE \l2(41,410.20)


       ADVANCE \r22          12,000            9,566.40          ADVANCE \l2(31,843.80)


       ADVANCE \r23          12,000            8,541.60          ADVANCE \l2(23,302.20)


       ADVANCE \r24          12,000            7,626.00          ADVANCE \l2(15,676.20)


       ADVANCE \r25          12,000            6,808.80          ADVANCE \l2 (8,867.40)


       ADVANCE \r26          12,000            6,079.20           ADVANCE \l2(2,788.20)


       ADVANCE \r27          12,000            5,427.60            ADVANCE \l22,639.40


       ADVANCE \r28          12,000            4,846.80            ADVANCE \l27,486.20

The discounted payback period is 6 + 
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 years, or 6.51 years.

Alternatively, since the annual cash flows are the same, one can divide $12,000 by 1.12 (the discount rate = 12%) to arrive at CF1 and then continue to divide by 1.12 seven more times to obtain the discounted cash flows (Column 3 values).  The remainder of the analysis would be the same.

13-5
MIRR:  PV Costs = $52,125.

FV Inflows:

  PV                                                      FV
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                                                        16,859

                                                        18,882

                                                        21,148

                                                        23,686

                                                        26,528

52,125                  MIRR = 13.89%                  147,596
Financial calculator:  Obtain the FVA by inputting N = 8, I = 12, PV = 0, PMT = 12000, and then solve for FV = $147,596.  The MIRR can be obtained by inputting N = 8, PV = -52125, PMT = 0, FV = 147596, and then solving for I = 13.89%.

13-6
Project A:

Using a financial calculator, enter the following:

CF0 = -15000000

CF1 =   5000000

CF2 =  10000000

CF3 =  20000000

I = 10; NPV = $12,836,213.

Change I = 10 to I = 5; NPV = $16,108,952.

Change I = 5 to I = 15; NPV = $10,059,587.

Project B:

Using a financial calculator, enter the following:

CF0 = -15000000

CF1 =  20000000

CF2 =  10000000

CF3 =   6000000

I = 10; NPV = $15,954,170.

Change I = 10 to I = 5; NPV = $18,300,939.

Change I = 5 to I = 15; NPV = $13,897,838.

13-7
Using a financial calculator, enter the following:

CF0 = -200

CF1 =  235

CF2 =  -65

CF3 =  300

I = 11.5; NPV = $174.90.

13-8
Truck:
NPV = -$17,100 + $5,100(PVIFA14%,5)

    = -$17,100 + $5,100(3.4331) = -$17,100 + $17,509

    = $409.      (Accept)

Financial calculator:  Input the appropriate cash flows into the cash flow register, input I = 14, and then solve for NPV = $409.

Financial calculator:  Input the appropriate cash flows into the cash flow register and then solve for IRR = 14.99% ≈ 15%.

MIRR:  PV Costs = $17,100.

FV Inflows:


  PV                                                     FV

  0          1          2          3          4          5

  |          |          |          |          |          |

            5,100      5,100      5,100      5,100      5,100

                                                        5,814

                                                        6,628

                                                        7,556

                                                        8,614
17,100                 MIRR = 14.54% (Accept)          33,712
Financial calculator:  Obtain the FVA by inputting N = 5, I = 14, PV = 0, PMT = 5100, and then solve for FV = $33,712.  The MIRR can be obtained by inputting N = 5, PV = -17100, PMT = 0, FV = 33712, and then solving for I = 14.54%.

Pulley:
NPV = -$22,430 + $7,500(3.4331) = -$22,430 + $25,748

    = $3,318.      (Accept)

Financial calculator:  Input the appropriate cash flows into the cash flow register, input I = 14, and then solve for NPV = $3,318.

Financial calculator:  Input the appropriate cash flows into the cash flow register and then solve for IRR = 20%.

MIRR:  PV Costs = $22,430.

FV Inflows:

  PV                                                     FV

  0          1          2          3          4          5

  |          |          |          |          |          |

            7,500      7,500      7,500      7,500      ADVANCE \l17,500

                                                        8,550

                                                        9,747

                                                       11,112

                                                       12,667
22,430                 MIRR = 17.19% (Accept)          49,576
Financial calculator:  Obtain the FVA by inputting N = 5, I = 14, PV = 0, PMT = 7500, and then solve for FV = $49,576.  The MIRR can be obtained by inputting N = 5, PV = -22430, PMT = 0, FV = 49576, and then solving for I = 17.19%.

13-9
Electric-powered:
NPVE
= -$22,000 + $6,290 [(1/i)-(1/(i*(1+i)n)]


= -$22,000 + $6,290 [(1/0.12)-(1/(0.12*(1+0.12)6)]


= -$22,000 + $6,290(4.1114) = -$22,000 + $25,861 = $3,861.

Financial calculator:  Input the appropriate cash flows into the cash flow register, input I = 12, and then solve for NPV = $3,861.

Financial calculator:  Input the appropriate cash flows into the cash flow register and then solve for IRR = 18%.

Gas-powered:
NPVG
= -$17,500 + $5,000 [(1/i)-(1/(i*(1+i)n)]


= -$17,500 + $5,000 [(1/0.12)-(1/(0.12*(1+0.12)6)]


= -$17,500 + $5,000(4.1114) = -$17,500 + $20,557 = $3,057.

Financial calculator:  Input the appropriate cash flows into the cash flow register, input I = 12, and then solve for NPV = $3,057.

Financial calculator:  Input the appropriate cash flows into the cash flow register and then solve for IRR = 17.97% ≈ 18%.

The firm should purchase the electric-powered forklift because it has a higher NPV than the gas-powered forklift.  The company gets a high rate of return (18% > k = 12%) on a larger investment.

13-10
Financial calculator solution, NPV:

Project S

Inputs
5
12

3000
0


Output


= -10,814.33


NPVS = $10,814.33 - $10,000 = $814.33.

Project L

Inputs
5
12

7400
0


Output


= -26,675.34


NPVL = $26,675.34 - $25,000 = $1,675.34.

Financial calculator solution, IRR:

Input CF0 = -10000, CF1 = 3000, Nj = 5, IRRS = ?  IRRS = 15.24%.

Input CF0 = -25000, CF1 = 7400, Nj = 5, IRRL = ?  IRRL = 14.67%.

Financial calculator solution, MIRR:

Project S

Inputs
5
12
0
3000



Output




= -19,058.54


PV costsS = $10,000.


FV inflowsS = $19,058.54.

Inputs
5

-10000
0
19058.54


Output

= 13.77


MIRRS = 13.77%.

Project L

Inputs
5
12
0
7400



Output
 = -47,011.07


PV costsL = $25,000.


FV inflowsL = $47,011.07.

Inputs
5

-25000
0
47011.07


Output

= 13.46


MIRRL = 13.46%.

PIS = 
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Thus, NPVL > NPVS, IRRS > IRRL, MIRRS > MIRRL, and PIS > PIL.  The scale difference between Projects S and L result in the IRR, MIRR, and PI favoring S over L.  However, NPV favors Project L, and hence L should be chosen.

13-11
a.
The IRRs of the two alternatives are undefined.  To calculate an IRR, the cash flow stream must include both cash inflows and outflows.

b.
The PV of costs for the conveyor system is -$556,717, while the PV of costs for the forklift system is -$493,407.  Thus, the forklift system is expected to be -$493,407 - (-$556,717) = $63,310 less costly than the conveyor system, and hence the forklifts should be used.

Note:  If the PVIFA interest factors are used, then PVC =         -$556,720 and PVF = -$493,411.

13-12
Project X:
  0          1          2          3          4



  |          |          |          |          |



-1,000      100        300        400        700.00



                                             448.00



                                             376.32



                                             140.49


                                           1,664.81



 1,000             13.59% = MIRRX`


$1,000 = $1,664.81/(1 + MIRRX)4.

Project Y:
  0          1          2          3          4



  |          |          |          |          |



-1,000      1,000      100         50         50.00



                                              56.00



                                             125.44



                                           1,404.93


                                           1,636.37



 1,000             13.10% = MIRRY


$1,000 = $1,636.37/(1 + MIRRY)4.

Thus, since MIRRX > MIRRY, Project X should be chosen.

Alternative step:  You could calculate NPVs, see that Project X has the higher NPV, and just calculate MIRRX.

NPVX = $58.02 and NPVY = $39.94.

13-13
Input the appropriate cash flows into the cash flow register, and then calculate NPV at 10% and the IRR of each of the projects:

Project S:  NPVS = $39.14; IRRS = 13.49%.

Project L:  NPVL = $53.55; IRRL = 11.74%.

Since Project L has the higher NPV, it is the better project

13-14
Step 1:
Determine the PMT:

            1                     ADVANCE \r210

 |          |         ( ( (         |

1,000      PMT                    PMT

With a financial calculator, input N = 10, I = 12, PV = -1000, and FV = 0 to obtain PMT = $176.98.

Step 2:
Calculate the project's MIRR:

  PMT                   TV

176.98               2,820.61


        MIRR = 10.93%


FV of inflows:  With a financial calculator, input N = 10, I = 10, PV = 0, and PMT = 176.98 to obtain FV = $2,820.61.  Then input 
N = 10, PV = -1000, PMT = 0, and FV = 2820.61 to obtain 
I = MIRR = 10.93%.

13-15
a.
Purchase price     $  900,000

Installation          165,000
Initial outlay     $1,065,000
CF0 = -1065000; CF1-5 = 350000; I = 14; NPV = ?

NPV = $136,578; IRR = 19.22%.

b.
Ignoring environmental concerns, the project should be undertaken because its NPV is positive and its IRR is greater than the firm's cost of capital.

c.
Environmental effects could be added by estimating penalties or any other cash outflows that might be imposed on the firm to help return the land to its previous state (if possible).  These outflows could be so large as to cause the project to have a negative NPV--in which case the project should not be undertaken.

13-16
a.
Year     Sales      Royalties   Marketing      Net    
  0     (20,000)                             (20,000)

  1      75,000      (5,000)    (10,000)      60,000

  2      52,500      (3,500)    (10,000)      39,000

  3      22,500      (1,500)                  21,000

Payback period = $20,000/$60,000 = 0.33 years.

NPV = $60,000/(1.11)1 + $39,000/(1.11)2 + $21,000/(1.11)3 - $20,000 

    = $81,062.35.

IRR = 261.90%.

b.
Finance theory dictates that this investment should be accepted. However, ask your students "Does this service encourage cheating?"  If yes, does a businessperson have a social responsibility not to make this service available?

13-17
Facts:  5 years remaining on lease; rent = $2,000/month; 60 payments left, payment at end of month.

New lease terms:  $0/month for 9 months; $2,600/month for 51 months.

Cost of capital = 12% annual (1% per month).

a.

0      1      2               59     60


|      |      |      ( ( (      |      |


      2,000  2,000            2,000  2,000

PV cost of old lease:  N = 60; I = 1; PMT = 2000; FV = 0; PV = ?

PV = -$89,910.08.


0      1          9     ADVANCE \r210           59     ADVANCE \l160


|      |   ( ( (   |      |    ( ( (    |      |


       0          0     ADVANCE \l12,600        ADVANCE \l22,600  2,600

PV cost of new lease:  CF0 = 0, CF1-9 = 0; CF10-60 = 2,600; I = 1. 
NPV = -$94,611.45.

Sharon should not accept the new lease because the present value of its cost is $94,611.45 - $89,910.08 = $4,701.37 greater than the old lease.

b.

0      1      2          9      ADVANCE \l210         ADVANCE \l159      60


|      |      |   ( ( (   |       |   ( ( (   |       |


      2,000  2,000      2,000   PMT        PMT     PMT


                     FV = ?

FV of first 9 months' rent under old lease:

N = 9; I = 1; PV = 0; PMT = 2000; FV = ?  FV = $18,737.05.

The FV of the first 9 months' rent is equivalent to the PV of the 51-period annuity whose payments represent the incremental rent during months 10-60.  To find this value:

N = 51; I = 1; PV = -18737.05; FV = 0; PMT = ?  PMT = $470.80.

Thus, the new lease payment that will make her indifferent is $2,000 + $470.80 = $2,470.80.

Check:

0         1              9        10              59        60

|         |     ( ( (     |         |     ( ( (      |         |

          0              0        2,470.80        2,470.80  2,470.80

PV cost of new lease:  CF0 = 0; CF1-9 = 0; CF10-60 = 2470.80; I = 1. 
NPV = -$89,909.99.

Except for rounding; the PV cost of this lease equals the PV cost of the old lease.

c.
Period    Old Lease    New Lease     Lease
   0            0             0           0

 1-9        2,000             0       2,000

10-60       2,000         2,600        -600

CF0 = 0; CF1-9 = 2000; CF10-60 = -600; IRR = ?  IRR = 1.9113%.  This is the periodic rate.  To obtain the nominal cost of capital, multiply by 12:  12(0.019113) = 22.94%.

Check:  Old lease terms:

N = 60; I = 1.9113; PMT = 2000; FV = 0; PV = ?  PV = -$71,039.17.

New lease terms:

CF0 = 0; CF1-9 = 0; CF10-60 = 2600; I = 1.9113; NPV = ?  NPV = -$71,038.98.

Except for rounding differences; the costs are the same.

13-18
a.



	k
	ADVANCE \r1NPVA
	NPVB

	  0.0%
	$890
	$399

	10.0
	 283
	 179

	12.0
	 200
	 146

	18.1
	   0
	  62

	20.0
	  (49)
	  41

	24.0
	 (138)
	   0

	30.0
	 (238)
	  (51)


b.
IRRA = 18.1%; IRRB = 24.0%.

c.
At k = 10%, Project A has the greater NPV, specifically $200.41 as compared to Project B's NPV of $145.93.  Thus, Project A would be selected.  At k = 17%, Project B has an NPV of $63.68 which is higher than Project A's NPV of $2.66.  Thus, choose Project B if k = 17%.

d.
Here is the MIRR for Project A when k = 10%:

PV costs = $300 + $387/(1.10)1 + $193/(1.10)2


                + $100/(1.10)3 + $180/(1.10)7 = $978.82.

TV inflows = $600(1.10)3 + $600(1.10)2 + $850(1.10)1 = $2,459.60.

Now, MIRR is that discount rate which forces the TV of $2,459.60 in 
7 years to equal $978.82:

$952.00 = $2,547.60(1+MIRR)7.

MIRRA = 14.07%.

Similarly, MIRRB = 15.89%.

At k = 17%,

MIRRA = 17.57%.

MIRRB = 19.91%.

e.
To find the crossover rate, construct a Project  which is the difference in the two projects' cash flows:


       Project  =


Year     CFA - CFB

  0         $105


  1         (521)


  2         (327)


  3         (234)


  4          466


  5          466


  6          716


  7         (180)

IRR = Crossover rate = 14.53%.

Projects A and B are mutually exclusive, thus, only one of the projects can be chosen.  As long as the cost of capital is greater than the crossover rate, both the NPV and IRR methods will lead to the same project selection.  However, if the cost of capital is less than the crossover rate the two methods lead to different project selections--a conflict exists.  When a conflict exists the NPV method must be used.

Because of the sign changes and the size of the cash flows, Project  has multiple IRRs.  Thus, a calculator's IRR function will not work. One could use the trial and error method of entering different discount rates until NPV = $0.  However, an HP can be "tricked" into giving the roots.  After you have keyed Project Delta's cash flows into the g register of an HP-10B, you will see an "Error-Soln" message.  Now enter 10  STO  IRR/YR and the 14.53% IRR is found. Then enter 100  STO  IRR/YR to obtain IRR = 456.22%. Similarly, Excel or Lotus 1-2-3 can also be used.

13-19
a.
                                          Incremental Cash



Year        Plan B           Plan A         Flow (B - A)




   0     ($10,000,000)    ($10,000,000)      $         0



   1        1,750,000       12,000,000       (10,250,000)



2-20        1,750,000                0         1,750,000

If the firm goes with Plan B, it will forgo $10,250,000 in Year 1, but will receive $1,750,000 per year in Years 2-20.

b.
If the firm could invest the incremental $10,250,000 at a return of 16.07%, it would receive cash flows of $1,750,000.  If we set up an amortization schedule, we would find that payments of $1,750,000 per year for 19 years would amortize a loan of $10,250,000 at 16.0665%.

Financial calculator solution:


Inputs
19

-10250000
1750000
0





Output

= 16.0665

c.
Yes, assuming (1) equal risk among projects, and (2) that the cost of capital is a constant and does not vary with the amount of capital raised.

d.
See graph.  If the cost of capital is less than 16.07%, then Plan B should be accepted; if k > 16.07%, then Plan A is pre​ferred.

13-20
a.
Financial calculator solution:

Plan A


Inputs
20
10

8000000
0





Output


= -68,108,510





NPVA = $68,108,510 - $50,000,000 = $18,108,510.

Plan B


Inputs
20
10

3400000
0





Output


= -28,946,117





NPVB = $28,946,117 - $15,000,000 = $13,946,117.

Plan A


Inputs
20

-50000000
8000000
0





Output

= 15.03





IRRA = 15.03%.

Plan B


Inputs
20

-15000000
3400000
0





Output

= 22.26





IRRB = 22.26%.

b.
If the company takes Plan A rather than B, its cash flows will be (in millions of dollars):

                 Cash Flows     Cash Flows      ADVANCE \r2Project 
        Year       from A         from B        Cash Flows
         0         ($50)         ($15.0)         ($35.0)

         1            8             3.4             4.6 

         2            8             3.4             4.6 

         .            .              .               .

         .            .              .               .

         .            .              .               .

        20            8             3.4             4.6 

So, Project  has a "cost" of $35,000,000 and "inflows" of $4,600,000 per year for 20 years.


Inputs
20
10

4600000
0





Output
 = -39,162,393





NPV( = $39,162,393 - $35,000,000 = $4,162,393.


Inputs
2

-35000000
4600000
0





Output
 = 11.71





IRR( = 11.71%.

Since IRR > k, and since we should accept .  This means accept the larger project (Project A).  In addition, when dealing with mutually exclusive projects, we use the NPV method for choosing the best project.

c.


d.
The NPV method implicitly assumes that the opportunity exists to reinvest the cash flows generated by a project at the cost of capital, while use of the IRR method implies the opportun​ity to reinvest at the IRR.  If the firm's cost of capital is constant at 10 percent, all projects with an NPV > 0 will be accepted by the firm.  As cash flows come in from these projects, the firm will either pay them out to investors, or use them as a substitute for outside capital which costs 10 percent.  Thus, since these cash flows are expected to save the firm 10 per​cent, this is their opportunity cost reinvest​ment rate.

The IRR method assumes reinvestment at the internal rate of return itself, which is an incorrect assumption, given a constant expected future cost of capital, and ready access to capital markets. 

13-21
a.
The project's expected cash flows are as follows (in millions of dollars):

                            Time         Net Cash Flow
                              0             ($ 4.4)

                              1               27.7

                              2              (25.0)

ADVANCE \d3

We can construct the following NPV profile:




            Discount Rate                 NPV



                   0%                ($1,700,000)



                   9                     (29,156)



                  10                     120,661



                  50                   2,955,556



                 100                   3,200,000



                 200                   2,055,556



                 300                     962,500



                 400                     140,000



                 410                      70,204



                 420                       2,367



                 430                     (63,581)

The table above was constructed using a financial calculator with the following inputs:  CF0 = -4400000, CF1 = 27700000, CF2 = -25000000, and I = discount rate to solve for the NPV.

b.
If k = 8%, reject the project since NPV < 0.  But if k = 14%, accept the project because NPV > 0.

c.
Other possible projects with multiple rates of return could be nuclear power plants where disposal of radioactive wastes is required at the end of the project's life, or leveraged leases where the borrowed funds are repaid at the end of the lease life.  (See Chapter 19 for more information on leases.)

d.
Here is the MIRR for the project when k = 8%:

PV costs = $4,400,000 + $25,000,000/(1.08)2 = $25,833,470.51.

TV inflows = $27,700,000(1.08)1 = $29,916,000.00.

Now, MIRR is that discount rate which forces the PV of the TV of $29,916,000 over 2 years to equal $25,833,470.51:

$25,833,470.51 = $29,916,000(PVIFk,2).


Inputs
2

-25833470.51
0
19916000





Output

= 7.61





MIRR = 7.61%.

At k = 14%, 


Inputs
2

-23636688.21
0
31578000





Output

= 15.58





MIRR = 15.58%.

PV costs = $4,400,000 + $25,000,000/(1.14)2 = $23,636,688.21.

TV inflows = $27,700,000(1.14)1 = $31,578,000.

Now, MIRR is that discount rate which forces the PV of the TV of $31,578,000 over 2 years to equal $23,636,688.21:

$23,636,688.21 = $31,578,000(PVIFk,2).

Yes.  The MIRR method leads to the same conclusion as the NPV method. Reject the project if k = 8%, which is greater than the corresponding MIRR of 7.61%, and accept the project if k = 14%, which is less than the corresponding MIRR of 15.58%.
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Determine cash flows:

t = 0:
The firm must borrow the entire $2,000,000 in order to invest in the casino project, since the casino will not generate any funds until the end of the second year.  However, the loan must be repaid at the end of the first year, therefore, the firm must use the extra $1 million to provide the funds needed to repay the loan.

t = 1:
Repay $2 million loan, plus 10 percent interest ($200,000), plus $700,000 fee:  Net cash out flow = $2.9 million.

t = 2:
Receive $2 million from sale of casino.

Work out NPV profile:

NPV = +$1,000,000 - 
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Solve at different values of k:

                       k           NPV

                       0%       $100,000

                      10          16,529

                      13             (78) ≈ 0

                      15          (9,452)

                      25         (40,000)

                      35         (50,754)

                      50         (44,444)

                      77             (32) ≈ 0

                     100          50,000

                     150         160,000

The table above was constructed using a financial calculator with the following inputs:  CF0 = 1000000, CF1 = -2900000, CF2 = 2000000, and 
I = discount rate to solve for the NPV.


As the graph indicates, the NPV is positive at any k less than 13 percent or greater than 77 percent; within that range, the NPV is negative.

The deal really amounts to a loan plus a construction proj​ect.  If the firm could borrow at low rates (less than 13 per​cent), then the project would be profitable because the profit on the sale of the casino ($1 million) would more than cover the interest and fee on the loan.  Or, if the firm had such good investment opportunities that the firm could make over 76 percent on the $1 million made available by the deal, it would be profitable.  In between, it is not a good project.
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a.
The IRRs of the two alternatives are undefined.  To calculate an IRR, the cash flow stream must include both cash inflows and outflows.

b.
The PV of costs for the conveyor system is ($911,067), while the PV of costs for the forklift system is ($838,834).  Thus, the forklift system is expected to be ($838,834) - ($911,067) = $72,233 less costly than the conveyor system, and hence the forklift trucks should be used.

Financial calculator solution:

Input:  CF0 = -500000,  = -120000, Nj = 4, CF2 = -20000, I = 8, 
NPVC = ?  NPVC = -911,067.

Input:  CF0 = -200000,  = -160000,  = 5, I = 8,  = ?   = -838,834.
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a.
Payback A (cash flows in thousands):



                      Annual        



     Period         Cash Flows         Cumulative


       ADVANCE \r20             ($25,000)          ($25,000)



       ADVANCE \r21                5,000            (20,000)



       ADVANCE \r22               10,000            (10,000)



       ADVANCE \r23               15,000              5,000



       ADVANCE \r24               20,000             25,000

PaybackA = 2 + $10,000/$15,000 = 2.67 years.

Payback B (cash flows in thousands):



                      Annual



     Period         Cash Flows         Cumulative


       ADVANCE \r20             ($25,000)           $25,000)



       ADVANCE \r21               20,000             (5,000)



       ADVANCE \r22               10,000              5,000



       ADVANCE \r23                8,000             13,000



       ADVANCE \r24                6,000             19,000

PaybackB = 1 + $5,000/$10,000 = 1.50 years.

b.
Discounted payback A (cash flows in thousands):



                  Annual        Discounted @10%



     Period     Cash Flows         Cash Flows         Cumulative



       ADVANCE \r20        ($25,000)         ($25,000.00)        ADVANCE \l2($25,000.00)



       ADVANCE \r21           5,000             4,545.45         ( 20,454.55)



       ADVANCE \r22          10,000             8,264.46         ( 12,190.09)



       ADVANCE \r23          15,000            11,269.72         (    920.37)



       ADVANCE \r24          20,000            13,660.27           12,739.90

Discounted PaybackA = 3 + $920.37/$13,660.27 = 3.07 years.

Discounted payback B (cash flows in thousands):



                  Annual        Discounted @10%



     Period     Cash Flows         Cash Flows         Cumulative



       ADVANCE \r20        ($25,000)         ($25,000.00)        ADVANCE \l2($25,000.00)



       ADVANCE \r21          20,000            18,181.82         (  6,818.18)



       ADVANCE \r22          10,000             8,264.46            1,446.28



       ADVANCE \r23           8,000             6,010.52            7,456.80



       ADVANCE \r24           6,000             4,098.08           11,554.88 

Discounted PaybackB = 1 + $6,818.18/$8,264.46 = 1.825 years.

c.
NPVA = $12,739,908; IRRA = 27.27%.

NPVB = $11,554,880; IRRB = 36.15%.

Both projects have positive NPVs, so both projects should be undertaken.

d.
At a discount rate of 5%, NPVA = $18,243,813.

At a discount rate of 5%, NPVB = $14,964,829.

At a discount rate of 5%, Project A has the higher NPV; consequently, it should be accepted.

e.
At a discount rate of 15%, NPVA = $8,207,071.

At a discount rate of 15%, NPVB = $8,643,390.

At a discount rate of 15%, Project B has the higher NPV; consequently, it should be accepted.

f.
                               Project  =



                        Year     CFA - CFB


                          0        $   0 



                          1          (15)



                          2            0



                          3            7



                          4           14

IRR = Crossover rate = 13.5254% ≈ 13.53%.

g.
Use 3 steps to calculate MIRRA @ k = 10%:

Step 1:
Calculate the NPV of the uneven cash flow stream, so its FV can then be calculated.  With a financial calculator, enter the cash flow stream into the cash flow registers, then enter I = 10, and solve for NPV = $37,739,908.

Step 2:
Calculate the FV of the cash flow stream as follows:




Enter N = 4, I = 10, PV = -37739908, and PMT = 0 to solve for FV = $55,255,000.

Step 3:
Calculate MIRRA as follows:

Enter N = 4, PV = -25000000, PMT = 0, and FV = 55255000 to solve for I = 21.93%.

Use 3 steps to calculate MIRRB @ k = 10%:

Step 1:
Calculate the NPV of the uneven cash flow stream, so its FV can then be calculated.  With a financial calculator, enter the cash flow stream into the cash flow registers, then enter I = 10, and solve for NPV = $36,554,880.

Step 2:
Calculate the FV of the cash flow stream as follows:

Enter N = 4, I = 10, PV = -36554880, and PMT = 0 to solve for FV = $53,520,000.

Step 3:
Calculate MIRRB as follows:

Enter N = 4, PV = -25000000, PMT = 0, and FV = 53520000 to solve for I = 20.96%.

According to the MIRR approach, if the 2 projects were mutually exclusive, Project A would be chosen because it has the higher MIRR. This is consistent with the NPV approach.
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Plane A:
Expected life = 5 years; Cost = $100 million; NCF = $30 million; COC = 12%.

Plane B:
Expected life = 10 years; Cost = $132 million; NCF = $25 million; COC = 12%.




  0     1     2     3     4     5     6     7     8     9   ADVANCE \r2 10



A:
  |     |     |     |     |     |     |     |     |     |     |




-100  ADVANCE \r2 30    30    30    30    30    30    30    30    30    30




                          ADVANCE \r2   -100



                ADVANCE \r2              -70
Enter these values into the cash flow register:  CF0 = -100; CF1-4 = 30; 
CF5 = -70; CF6-10 = 30.  Then enter I = 12, and press the NPV key to get NPVA = 12.764 ( $12.76 million.




  0     1     2     3     4     5     6     7     8     9   ADVANCE \r2 10



B:
  |     |     |     |     |     |     |     |     |     |     |




-132  ADVANCE \r2 25    25    25    25    25    25    25    25    25    25

Enter these cash flows into the cash flow register, along with the interest rate, and press the NPV key to get NPVB = 9.256 ≈ $9.26 million.

Project A is the better project and will increase the company's value by $12.76 million.
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  0     1     2     3     4     5     6     7     8



A:
  |     |     |     |     |     |     |     |     |




-10     4     4     4     4     4     4     4     4



    
                 ADVANCE \r2    -10



                ADVANCE \r2         -6
Machine A's simple NPV is calculated as follows:  Enter CF0 = -10 and CF1-4 = 4.  Then enter I = 10, and press the NPV key to get NPVA = $2.679 million.  However, this does not consider the fact that the project can be repeated again.  Enter these values into the cash flow register:  CF0 = -10; CF1-3 = 4; CF4 = -6; CF5-8 = 4.  Then enter I = 10, and press the NPV key to get Extended NPVA = $4.5096 ≈ $4.51 million.




  0     1     2     3     4     5     6     7     8



B:
  |     |     |     |     |     |     |     |     |




-15    3.5   3.5   3.5   3.5   3.5   3.5   3.5   3.5

Enter these cash flows into the cash flow register, along with the interest rate, and press the NPV key to get NPVB = $3.672 ≈ $3.67 million.

Machine A is the better project and will increase the company's value by $4.51 million.
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a.
Using a financial calculator, input the following:  CF0 = -190000, 
CF1 = 87000, Nj = 3, and I = 14 to solve for NPV190-3 = $11,981.99 ≈ $11,982 (for 3 years).

Adjusted NPV190-3 = $11,982 + $11,982/(1.14)3 = $20,070.

Using a financial calculator, input the following:  CF0 = -360000, 
CF1 = 98300, Nj = 6, and I = 14 to solve for NPV360-6 = $22,256.02 ≈ $22,256 (for 6 years).

Both new machines have positive NPVs, hence the old machine should be replaced.  Further, since its adjusted NPV is greater, choose Model 360-6.
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a.
NPV of termination after Year t:

NPV0 = -$22,500 + $22,500 = 0.

Using a financial calculator, input the following:  CF0 = -22500, 
CF1 = 23750, and I = 10 to solve for NPV1 = -$909.09 ≈ -$909.

Using a financial calculator, input the following:  CF0 = -22500, 
CF1 = 6250, CF2 = 20250, and I = 10 to solve for NPV2 = -$82.64 ≈ -$83.

Using a financial calculator, input the following:  CF0 = -22500, 
CF1 = 6250, Nj = 2, CF3 = 17250, and I = 10 to solve for NPV3 = $1,307.29 ≈ $1,307.

Using a financial calculator, input the following:  CF0 = -22500, 
CF1 = 6250, Nj = 3, CF4 = 11250, and I = 10 to solve for  NPV4 = $726.73 ≈ $727.

Using a financial calculator, input the following:  CF0 = -22500, 
CF1 = 6250, Nj = 5, and I = 10 to solve for NPV5 = $1,192.42 ≈ $1,192.

The firm should operate the truck for 3 years, NPV3 = $1,307.

b.
No.  Salvage possibilities could only raise NPV and IRR.  The value of the firm is maximized by terminating the project after Year 3.

SOLUTION TO SPREADSHEET PROBLEMS
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a.


ADVANCE \d4


                   k           NPVA        NPVB


                  0.0%       $890        $399



                 10.0         283         179



                 18.1           0          62



                 20.0         (49)         41



                 24.0        (138)          0



                 30.0        (238)        (51)

b.
Input:  CF0 = -300, CF1 = -387, CF2 = -193, CF3 = -100, CF4 = 600, Nj = 2, CF6 = 850, CF7 = -180, IRRA = ?  IRRA = 18.1%.

Input:  CF0 = -405, CF1 = 134, Nj = 6, CF7 = 0, IRRB = ?  IRRB = 24.0%.

c.
At k = 10%, Project A has the greater NPV, specifically $283.34 as compared to Project B's NPV of $178.60.  Thus, Project A would be selected.  At k = 17%, Project B has an NPV of $75.95 which is higher than Project A's NPV of $31.05.  Thus, choose Project B if k = 17%.


d.
Here is the MIRR for Project A when k = 10%:

PV costs = $300 + $387/(1.10)1 + $193/(1.10)2 + $100/(1.10)3
           + $180/(1.10)7 = $978.82.

TV inflows = $600(1.10)3 + $600(1.10)2 + $850(1.10)1 = $2,459.60.

Now, MIRR is that discount rate which forces the PV of the TV of $2,459.60 over 7 years to equal $978.82:

$978.82 = $2,459.60(PVIFk,7).

Financial calculator solution:


Inputs
7

-978.82
0
2459.60





Output

= 14.07





MIRRA = 14.07%.

Here is the MIRR for Project B when k = 10%:

BEGIN MODE


Inputs
6
10
0
134






Output




= -1,137.28

Because the $134 payments occur in Years 1 through 6, but not Year 7, it can be thought of as a 6-year annuity due.

FV inflowsL = $1,137.28.

PV costsB = $405.

END MODE


Inputs
7

-405
0
1137.28





Output

= 15.89





MIRRB = 15.89%.

MIRR for Project A at k = 17%:

PV costs = $300 + $387/(1.17)1 + $193/(1.17)2 + $100/(1.17)3
           + $180/(1.17)7 = $894.17.

TV inflows = $600(1.17)3 + $600(1.17)2+ $850(1.17)1 = $2,776.81.

Now, MIRR is that discount rate which forces the PV of the TV of $2,776.81 over 7 years to equal $894.17:

$894.17 = $2,776.81(PVIFk,7).

Financial calculator solution:


Inputs
7

-894.17
0
2776.81





Output

= 17.57





MIRRA = 17.57%.

MIRR for Project B at k = 17%:

BEGIN MODE


Inputs
6
17
0
134






Output




= -1,443.45

Because the $134 payments occur in Years 1 through 6, but not Year 7, it can be thought of as a 6-year annuity due.

FV inflowsL = $1,443.45.

PV costsB = $405.

END MODE


Inputs
7

-405
0
1443.45





Output

= 19.91





MIRRB = 19.91%.

MIRR for Project B at k = 17%:

e.
To find the crossover rate, construct a Project  which is the difference in the two projects' cash flows:



                               Project 


                      Year     CFA - CFB


                        0        $ 105



                        1         (521)



                        2         (327)



                        3         (234)



                        4          466



                        5          466



                        6          716



                        7         (180)

Input:  CF0 = 105, CF1 = -521, CF2 = -327, CF3 = -234, CF4 = 466, Nj = 2, CF6 = 716, CF7 = -180, IRR = ?  IRR = 14.53% = Crossover rate.

This is the discount rate at which the NPV profiles of the two projects cross and thus, at which the projects’ NPVs are equal.

Because of the sign changes and the size of the cash flows, Project  has multiple IRRs.  Thus, a calculator's IRR function will not work. One could use the trial and error method of entering different discount rates until NPV = $0.  However, an HP 10B can be "tricked" into giving the roots.  You must enter a guess for the IRR as follows:  after keying in Project Delta's cash flows into the CFj register, estimate an IRR (for example, 10), press the gold key, the STO key, the gold key again, and then IRR.  The IRR of 14.53% is found.  Then guess 100, using the same key strokes as was done for the guess of 10, to obtain IRR = 456.22%.  Similarly, a spreadsheet program can also be used.

f.
Worst case scenario:

(k = 10%)   ADVANCE \r2*Project A:  NPV = $221.76  IRR = 16.67%  MIRR = 13.08%



             Project B:  NPV = $101.63  IRR = 19.86%  MIRR = 13.05%

(k = 17%)    Project A:  NPV = ($8.93)  IRR = 16.67%  MIRR = 16.84%



            ADVANCE \r2*Project B:  NPV = $25.97   IRR = 19.86%  MIRR = 17.93%

Best case scenario:

(k = 10%)   ADVANCE \r2*Project A:  NPV = $339.79  IRR = 19.30%  MIRR = 15.04%



             Project B:  NPV = $240.18  IRR = 26.54%  MIRR = 17.57%

(k = 17%)    Project A:  NPV = $67.70   IRR = 19.30%  MIRR = 18.28%



            ADVANCE \r2*Project B:  NPV = $115.93  IRR = 26.54%  MIRR = 21.28%

*Project choice

g.
k =   0%:  NPVA = $890    NPVB = $399

k =   5%:  NPVA = $540    NPVB = $275

k =  20%:  NPVA = ($49)   NPVB =  $41

k = 400%:  NPVA = ($385)  NPVB = ($372)
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