Chapter 6

Time Value of Money

ANSWERS TO END-OF-CHAPTER QUESTIONS
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Contract 1:  PV
= 
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= $2,727,272.73 + $2,479,338.84 + $2,253,944.40 + $2,049,040.37


= $9,509,596.34.

Using your financial calculator, enter the following data: CF0 = 0; CF1-4 = 3000000; I = 10; NPV = ?  Solve for NPV = $9,509,596.34.
Contract 2:  PV
= 
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= $1,818,181.82 + $2,479,338.84 + $3,005,259.20 + $3,415,067.28

= $10,717,847.14.

Alternatively, using your financial calculator, enter the following data: CF0 = 0; CF1 = 2000000; CF2 = 3000000; CF3 = 4000000; CF4 = 5000000; I = 10; NPV = ?  Solve for NPV = $10,717,847.14.

Contract 3:  PV
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= $6,363,636.36 + $826,446.28 + $751,314.80 + $683,013.46


= $8,624,410.90.

Alternatively, using your financial calculator, enter the following data: CF0 = 0; CF1 = 7000000; CF2 = 1000000; CF3 = 1000000; CF4 = 1000000; I = 10; NPV = ?  Solve for NPV = $8,624,410.90.

Contract 2 gives the quarterback the highest present value; therefore, he should accept Contract 2.
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a.
Begin with a time line:

 ADVANCE \r00   ADVANCE \l11   2   3   4   5   6   7   8   9  10        16  17  18  19  20  6-mos.

 ADVANCE \r00       1       2       3       4       5         8       9      10  Years

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

100 100 100 100 100 FVA

Since the first payment is made today, we have a 5-period annuity due. The applicable interest rate is 12%/2 = 6%.  First, we find the FVA of the annuity due in period 5 by entering the following data in the financial calculator:  N = 5, I = 12/2 = 6, PV = 0, and PMT = -100. Setting the calculator on “BEG,” we find FVA (Annuity due) = $597.53. Now, we must compound out for 15 semiannual periods at 6 percent.

$597.53    ADVANCE \d0

ADVANCE \u0 20 – 5 = 15 periods @ 6%     $1,432.02.

b.
 0     1     2     3     4     5          40 quarters

 |     |     |     |     |     |   ( ( (   |

PMT   PMT   PMT   PMT   PMT             FV = 1,432.02

The time line depicting the problem is shown above.  Because the payments only occur for 5 periods throughout the 40 quarters, this problem cannot be immediately solved as an annuity problem.  The problem can be solved in two steps:

1.
Discount the $1,432.02 back to the end of Quarter 5 to obtain the PV of that future amount at Quarter 5.

Input the following into your calculator:  N = 35, I = 3, PMT = 0, FV = 1432.02, and solve for PV at Quarter 5.  PV = $508.92.

2.
Then solve for PMT using the value solved in Step 1 as the FV of the five-period annuity due.

The PV found in step 1 is now the FV for the calculations in this step.  Change your calculator to the BEGIN mode.  Input the following into your calculator:  N = 5, I = 3, PV = 0, FV = 508.92, and solve for PMT = $93.07.
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a.
Begin with a time line:

   0      1                          ADVANCE \l119     20

   |      |           ( ( (           |      |
  1.75   1.75                        1.75         (in millions)

PV = ?

It is important to recognize that this is an annuity due since payments start immediately.  Using a financial calculator input the following after switching to BEGIN mode:

N = 20, I = 8, PMT = 1750000, FV = 0, and solve for PV = $18,556,299.

b.
   0      1                          ADVANCE \l119     20

   |      |           ( ( (           |      |
  1.75   1.75                        1.75         (in millions)

   FV = ?

It is important to recognize that this is an annuity due since payments start immediately.  Using a financial calculator input the following after switching to BEGIN mode:

N = 20, I = 8, PV = 0, PMT = 1750000, and solve for FV = $86,490,113.

c.
   0      1                          ADVANCE \l119     20

   |      |           ( ( (           |      |
         1.75                        1.75   1.75  (in millions)

PV = ?

Using a financial calculator input the following:
N = 20, I = 8, PMT = 1750000, FV = 0, and solve for PV = $17,181,758.


   0      1                          ADVANCE \l119     20

   |      |           ( ( (           |      |
         1.75                       1.75   1.75  (in millions)

   FV = ?

Using a financial calculator input the following:

N = 20, I = 8, PV = 0, PMT = 1750000, and solve for FV = $80,083,438.

6-32
a.
Using the information given in the problem, you can solve for the length of time required to eliminate the debt.

I = 2 (24%/12); PV = 305.44; PMT = -10; FV = 0; and then solve for N = 47.6638.

Because Simon makes payments on his credit card at the end of the month, it will require 48 months before he pays off the debt.

b.
First, you should solve for the present value of the total payments made through the first 47 months.

N = 47; I = 2; PMT = -10; FV = 0; and then solve for PV = 302.8658.

This represents a difference in present values of payments of $2.5742 ($305.44 - $302.8658).  Next, you must find the value of this difference at the end of the 48th month.

N = 48; I = 2; PV = -2.5742; PMT = 0; and then solve for FV = 6.6596.

Therefore, the 48th and final payment will be for $6.66.

c.
If Simon makes monthly payments of $30, we can solve for the length of time required before the account is paid off.

I = 2; PV = 305.44; PMT = -30; FV = 0; and then solve for N = 11.4978.

With $30 monthly payments, Simon will only need 12 months to pay off the account.

d.
First, we must find out what the final payment will be if $30 payments are made for the first 11 months.

N = 11; I = 2; PMT = -30; FV = 0; and then solve for PV = 293.6054.

This represents a difference in present values of payments of $11.8346 ($305.44 - $293.6054).  Next, you must find the value of this difference at the end of the 12th month.

N = 12; I = 2; PV = -11.8346; PMT = 0; and then solve for FV = 15.0091.

Therefore, the 12th and final payment will be for $15.01.

The difference in total payments can be found to be:

[(47 ( $10) + $6.66] - [(11 ( $30) + $15.01] = $131.65.
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