Chapter 6

Time Value of Money

SOLUTIONS TO END-OF-CHAPTER PROBLEMS

6-1
   0        1        2        3        4        5


   |        |        |        |        |        |

PV = 10,000                                  ADVANCE \l3FV5 = ?

FV5
= $10,000(1.10)5

= $10,000(1.61051) = $16,105.10.
Alternatively, with a financial calculator enter the following:  N = 5, 
I = 10, PV = -10000, and PMT = 0.  Solve for FV = $16,105.10.
6-2
   0        5        10       15       20

   |        |        |        |        |
PV = ?                             ADVANCE \l2FV20 = 5,000

With a financial calculator enter the following:  N = 20, I = 7, PMT = 0, and FV = 5000.  Solve for PV = $1,292.10.

6-3
   0                            n = ?

   |                              |
PV = 1                         ADVANCE \l2FVn = 2

2 = 1(1.065)n.

With a financial calculator enter the following:  I = 6.5, PV = -1, PMT = 0, and FV = 2.  Solve for N = 11.01 ≈ 11 years.

6-4
Using your financial calculator, enter the following data:  I = 12; PV = 
-42180.53; PMT = -5000; FV = 250000; N = ?  Solve for N = 11.  It will take 11 years for John to accumulate $250,000.

6-5
   0                                    ADVANCE \l0      18

   |                                          |
PV = 250,000                              ADVANCE \l0FV18 = 1,000,000

With a financial calculator enter the following:  N = 18, PV = -250000, PMT = 0, and FV = 1000000.  Solve for I = 8.01% ≈ 8%.

6-6
0        1        2        3        4        5

|        |        |        |        |        |

        300      300      300      300      300

                                         FVA5 = ?

With a financial calculator enter the following:  N = 5, I = 7, PV = 0, and PMT = 300.  Solve for FV = $1,725.22.
6-7
 0        1        2        3        4        5

 |        |        |        |        |        |

300      300      300      300      300

With a financial calculator, switch to “BEG” and enter the following:  N = 5, I = 7, PV = 0, and PMT = 300.  Solve for FV = $1,845.99.  Don’t forget to switch back to “END” mode.

6-8
   0     ADVANCE \l1   1        2        3        4        5        6

   |        |        |        |        |        |        |
           100      100      100      200      300      500

PV = ?                                                FV = ?

Using a financial calculator, enter the following:

CF0 =   0

CF1 = 100, Nj = 3

CF4 = 200   (Note calculator will show CF2 on screen.)

CF5 = 300   (Note calculator will show CF3 on screen.)

CF6 = 500   (Note calculator will show CF4 on screen.)

and I = 8.  Solve for NPV = $923.98.

To solve for the FV of the cash flow stream with a calculator that doesn’t have the NFV key, do the following:  Enter N = 6, I = 8, PV = -923.98, and PMT = 0.  Solve for FV = $1,466.24.  You can check this as follows:

   0     ADVANCE \l1  1        2        3        4        5        6

   |       |        |        |        |        |        |

          100      100      100      200      300      500

                                                       324.00

                                                       233.28

                                                       125.97

                                                       136.05

                                                       146.93

                                                    $1,466.23
6-9
Using a financial calculator, enter the following:  N = 60, I = 1, PV = 
-20000, and FV = 0.  Solve for PMT = $444.89.

EAR = 
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    = (1.01)12 - 1.0

    = 12.68%.

Alternatively, using a financial calculator, enter the following:  NOM% = 12 and P/YR = 12.  Solve for EFF% = 12.6825%.  Remember to change back to P/YR = 1 on your calculator.

6-10
a.
1997    1998    1999    2000    2001    2002
  |       |       |       |       |       |

ADVANCE \l2 -6                                      ADVANCE \r212 (in millions)

With a calculator, enter N = 5, PV = -6, PMT = 0, FV = 12, and then solve for I = 14.87%.

b.
The calculation described in the quotation fails to take account of the compounding effect.  It can be demonstrated to be incorrect as follows:

$6,000,000(1.20)5 = $6,000,000(2.4883) ADVANCE \l1= $14,929,800,

which is greater than $12 million. Thus, the annual growth rate is less than 20 percent; in fact, it is about 15 percent, as shown in Part a.
6-11
 0    1    2    3    4    5    6    7    8    9    10

 |    |    |    |    |    |    |    |    |    |    |

-4                                                 8 (in millions)

With a calculator, enter N = 10, PV = -4, PMT = 0, FV = 8, and then solve for I = 7.18%.

6-12
  0         1         2         3         4               ADVANCE \r2 30

  |         |         |         |         |      ( ( (       |

85,000    -8,273.59 -8,273.59 -8,273.59 -8,273.59         -8,273.59

With a calculator, enter N = 30, PV = 85000, PMT = -8273.59, FV = 0, and then solve for I = 9%.

6-13
a.
   0         1         2         3         4

   |         |         |         |         |

PV = ?    -10,000   -10,000   -10,000   -10,000

With a calculator, enter N = 4, I = 7, PMT = -10000, and FV = 0.  Then press PV to get PV = $33,872.11.

b.
1.
At this point, we have a 3-year, 7 percent annuity whose value is $26,243.16. You can also think of the problem as follows:

$33,872(1.07) - $10,000 = $26,243.04.

2.
Zero after the last withdrawal.

6-14
0       1       2       3       4       5       6

|       |       |       |       |       |       |

       1,250   1,250   1,250   1,250   1,250    ADVANCE \l1?

                                             ADVANCE \r1FV = 10,000

With a financial calculator, get a “ballpark” estimate of the years by entering I = 12, PV = 0, PMT = -1250, and FV = 10000, and then pressing the N key to find N = 5.94 years.  This answer assumes that a payment of $1,250 will be made 94/100th of the way through Year 5.

Now find the FV of $1,250 for 5 years at 12 percent; it is $7,941.06. Compound this value for 1 year at 12 percent to obtain the value in the account after 6 years and before the last payment is made; it is $7,941.06(1.12) = $8,893.99.  Thus, you will have to make a payment of $10,000 - $8,893.99 = $1,106.01 at Year 6, so the answer is: it will take 6 years, and $1,106.01 is the amount of the last payment.

6-15
Contract 1:  PV
= 
[image: image2.wmf]4
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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.
6-16
PV = $100/0.07 = $1,428.57.  PV = $100/0.14 = $714.29.

When the interest rate is doubled, the PV of the perpetuity is halved.

6-17
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PV = ?
0
0
0
50
0
0
0
50
0
0
0
50
0
0
0
1,050

iPER = 8%/4 = 2%.

The cash flows are shown on the time line above.  With a financial calcu-lator enter the following cash flows into your cash flow register: CF0 = 0, CF1-3 = 0, CF4 = 50, CF5-7 = 0, CF8 = 50, CF9-11 = 0, CF12 = 50, 
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 = 0, 
CF16 = 1050; enter I = 2, and then press the NPV key to find PV = $893.16.

6-18
This can be done with a calculator by specifying an interest rate of 
5 percent per period for 20 periods with 1 payment per period.

 N = 10 ( 2 = 20.

 I = 10%/2 = 5.

PV = -10000.

FV = 0.

Solve for PMT = $802.43.

Set up an amortization table:

            Beginning                           Payment of     Ending

Period       Balance     Payment    Interest    Principal      Balance

   1       $10,000.00    $802.43     $500.00      $302.43      $9,697.57

   2         9,697.57     802.43      484.88
                                     $984.88

You can also work the problem with a calculator having an amortization function.  Find the interest in each 6-month period, sum them, and you have the answer.  Even simpler, with some calculators such as the HP-17B, just input 2 for periods and press INT to get the interest during the first year, $984.88.  The HP-10B does the same thing.

6-19
$1,000,000 loan @ 15 percent, annual PMT, 5-year amortization.  What is the fraction of PMT that is principal in the second year?  First, find PMT by using your financial calculator:  N = 5, I/YR = 15, PV = -1000000, and 
FV = 0.  Solve for PMT = $298,315.55.
Then set up an amortization table:


         Beginning                                             ADVANCE \r2Ending

Year      Balance       Payment      Interest    Principal     Balance


  1    ADVANCE \r1$1,000,000.00  $298,315.55  $150,000.00  $148,315.55  $851,684.45


  2       ADVANCE \r1851,684.45   298,315.55   127,752.67   170,562.88   681,121.57

Fraction that is principal = $170,562.88/$298,315.55 = 0.5718 = 57.18% ≈ 57.2%.

6-20
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.

6-21
Here we want to have the same effective annual rate on the credit extended as on the bank loan that will be used to finance the credit extension.

First, we must find the EAR = EFF% on the bank loan.  Enter NOM% = 15, P/YR = 12, and press EFF% to get EAR = 16.08%.

Now recognize that giving 3 months of credit is equivalent to quarterly compounding--interest is earned at the end of the quarter, so it is available to earn interest during the next quarter.  Therefore, enter P/YR = 4, EFF% = EAR = 16.08%, and press NOM% to find the nominal rate of 15.19 percent.  (Don’t forget to change your calculator back to P/YR = 1.)

Therefore, if you charge a 15.19 percent nominal rate and give credit for 3 months, you will cover the cost of the bank loan.

Alternative solution:  We need to find the effective annual rate (EAR) the bank is charging first.  Then, we can use this EAR to calculate the nominal rate that you should quote your customers.

Bank EAR:  EAR = (1 + iNom/m)m - 1 = (1 + 0.15/12)12 - 1 = 16.08%.

Nominal rate you should quote customers:

16.08%
= (1 + iNom/4)4 - 1

1.1608
= (1 + iNom/4)4
1.0380
= 1 + iNom/4

   ADVANCE \r1iNom
= 0.0380(4) = 15.19%.

6-22
Information given:

1.
Will save for 10 years, then receive payments for 25 years.

2.
Wants payments of $40,000 per year in today’s dollars for first payment only.  Real income will decline.  Inflation will be 5 percent. Therefore, to find the inflated fixed payments, we have this time line:

  0                        5                       ADVANCE \r210

  |                        |                        |
40,000                                           FV = ?ADVANCE \d4
ADVANCE \d1
Enter N = 10, I = 5, PV = -40000, PMT = 0, and press FV to get FV = $65,155.79.ADVANCE \u1
3.
He now has $100,000 in an account that pays 8 percent, annual compounding. We need to find the FV of the $100,000 after 10 years. Enter N = 10, I = 8, PV = -100000, PMT = 0, and press FV to get FV = $215,892.50.

4.
He wants to withdraw, or have payments of, $65,155.79 per year for 25 years, with the first payment made at the beginning of the first retirement year.  So, we have a 25-year annuity due with PMT = 65,155.79, at an interest rate of 8 percent.  (The interest rate is 8 percent annually, so no adjustment is required.)  Set the calculator to “BEG” mode, then enter N = 25, I = 8, PMT = 65155.79, FV = 0, and press PV to get PV = $751,165.35.  This amount must be on hand to make the 25 payments.

5.
Since the original $100,000, which grows to $215,892.50, will be available, we must save enough to accumulate $751,165.35 - $215,892.50 = $535,272.85.

6.
The $535,272.85 is the FV of a 10-year ordinary annuity.  The payments will be deposited in the bank and earn 8 percent interest.  Therefore, set the calculator to “END” mode and enter N = 10, I = 8, PV = 0, FV = 535272.85, and press PMT to find PMT = $36,949.61.

6-23
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.

6-24
a.
Begin with a time line:


40     41                          ADVANCE \l164     65

 |      |           ( ( (           |      |
       5,000                      5,000  5,000

Using a financial calculator input the following:

N = 25, I = 12, PV = 0, PMT = 5000, and solve for FV = $666,669.35.

b.
40     41                                    ADVANCE \l169     70

 |      |                ( ( (                |      |
       5,000                                5,000  5,000

          FV = ?

Using a financial calculator input the following:
N = 30, I = 12, PV = 0, PMT = 5000, and solve for FV = $1,206,663.42.

6-25
Begin with a time line:

               0         1         2         3         4         5

12/31/01  12/31/02  12/31/03  12/31/04  12/31/05  12/31/06  01/01/07
     |         |         |         |         |         |         |
   34,000    36,000    37,080    38,192.40 39,338.17 40,518.32 41,733.87

            100,000

             20,000

            PV = ?

Step 1:
Calculate the PV of the lost back pay:

$34,000(1.07) + $36,000 = $72,380.

Step 2:
Calculate the PV of future salary (2003 - 2007):

CF0
= 0

CF1
= 36,000(1.03) ADVANCE \r3= 37080.00

CF2
= 36,000(1.03)2 = 38192.40

CF3
= 36,000(1.03)3 = 39338.17

CF4
= 36,000(1.03)4 = 40518.32

CF5
= 36,000(1.03)5 = 41733.87

 ADVANCE \r2I
= 7

Solve for NPV = $160,791.50.

Step 3:
Because the costs for pain and suffering and court costs are already on a present value basis, just add to the PV of costs found in Steps 1 and 2.

PV = $72,380 + $160,791.50 + $100,000 + $20,000 = $353,171.50.

6-26
Begin with a time line:

0                 1                 2                 3

|                 |                 |                 |

                 5,000             5,500             6,050

                                                   FV = ?

Use a financial calculator to calculate the present value of the cash flows and then determine the future value of this present value amount:

Step 1:
CF0 = 0

CF1 = 5000

CF2 = 5500

CF3 = 6050

  ADVANCE \l2I = 7

Solve for NPV = $14,415.41.

Step 2:
Input the following data:

N = 3, I = 7, PV = -14415.41, PMT = 0, and solve for FV = $17,659.50.

6-27
Begin with a time line:


0
1
5
6
ADVANCE \l215


|
|
 ( ( ( 
|
|
 ( ( ( 
|
-340.4689
50
50
ADVANCE \l2PMT
ADVANCE \l1PMT

This security is essentially two annuities and the present value of the security is the sum of the present values for each of the two annuities. Using a financial calculator solve as follows:

Step 1:
Determine the present value of the first annuity:

Input N = 5, I = 9, PMT = 50, FV = 0, and solve for PV = $194.4826.

Step 2:
Calculate the present value of the second annuity:

$340.4689 - $194.4826 = $145.9863.

Step 3:
Calculate the value of the second annuity as of Year 5:

Input N = 5, I = 9, PV = -145.9863, PMT = 0, and solve for FV = $224.6180.

Step 4:
Calculate the payment amount of the second annuity:

Input N = 10, I = 9, PV = -224.6180, FV = 0, and solve for PMT = $35.00.

6-28
0       1       2       3       4       5       6       7       8  Qtrs

|       |       |       |       |       |       |       |       |

                ADVANCE \l220              20              20              20

                                                             FV = ?

To solve this problem two steps are needed.  First, determine the present value of the cash flow stream.  Second, calculate the future value of this present value.  Using a financial calculator input the following:

CF0 = 0; CF1 = 0; CF2 = 20; CF3 = 0; CF4 = 20; CF5 = 0; CF6 = 20; CF7 = 0; CF8 = 20; ADVANCE \l2I = 7/4 = 1.75; and then solve for NPV = $73.4082.

Calculate the future value of this NPV amount:

Input N = 8, I = 1.75, PV = -73.4082, PMT = 0, and solve for FV = $84.34.

6-29
a.
Using the information given in the problem, you can solve for the length of time required to reach $1 million.

I = 8; PV = 30000; PMT = 5000; FV = -1000000; and then solve for N = 31.7196.

Therefore, it will take Erika 31.72 years to reach her investment goal.

b.
Again, you can solve for the length of time required to reach $1 million.

I = 9; PV = 30000; PMT = 5000; FV = -1000000; and then solve for N = 29.1567.

It will take Katherine 29.16 years to reach her investment goal.  The difference in time is 31.72 - 29.16 = 2.56 years.

c.
Using the 31.7196 year target, you can solve for the required payment.

N = 31.7196; I = 9; PV = 30000; FV = -1000000; then solve for PMT = 3,368.00.

If Katherine wishes to reach the investment goal at the same time as Erika, she can contribute as little as $3,368 every year.

6-30
a.
If Crissie expects a 7% annual return upon her investments:

1 payment
10 payments
30 payments

N = 10
N = 30


I = 7
I = 7


PMT = 9500000
PMT = 5500000


FV = 0
FV = 0

PV = 61,000,000
PV = 66,724,025
PV = 68,249,727

Crissie should accept the 30-year payment option as it carries the highest present value ($68,249,727).

b.
If Crissie expects an 8% annual return upon her investments:

1 payment
10 payments
30 payments

N = 10
N = 30


I = 8
I = 8


PMT = 9500000
PMT = 5500000


FV = 0
FV = 0

PV = 61,000,000
PV = 63,745,773
PV = 61,917,808

Crissie should accept the 10-year payment option as it carries the highest present value ($63,745,773).

c.
If Crissie expects a 9% annual return upon her investments:

1 payment
10 payments
30 payments

N = 10
N = 30


I = 9
I = 9


PMT = 9500000
PMT = 5500000


FV = 0
FV = 0

PV = 61,000,000
PV = 60,967,748
PV = 56,505,097

Crissie should accept the lump-sum payment option as it carries the highest present value ($61,000,000).

6-31
Using the information given in the problem, you can solve for the maximum car price attainable.

Financed for 48 months
Financed for 60 months
N = 48
N = 60

I = 1    (12%/12 = 1%)
I = 1

PMT = 350
PMT = 350

FV = 0
FV = 0

PV = 13,290.89
PV = 15,734.26

You must add the value of the down payment to the present value of the car payments.  If financed for 48 months, Jarrett can afford a car valued up to $17,290.89 ($13,290.89 + $4,000).  If financing for 60 months, Jarrett can afford a car valued up to 19,734.26 ($15,734.26 + $4,000).

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.
6-33
Using the information given in the problem, you can solve for the return on the investment.

N = 5; PV = -1300; PMT = 400; FV = 0; and then solve for I = 16.32%.

6-34
a.
  0          1

  |          |     $500(1.06) = $530.00.

-500      FV = ?

b.
  0          1          2

  |          |          |     $500(1.06)2 = $561.80.

-500                 FV = ?

c.
   0          1

   |          |     $500(1/1.06) = $471.70.

PV = ?       500

d.
   0          1          2

   |          |          |     $500(1/1.06)2 = $445.00.

PV = ?                  500

6-35
a.
  0   1   2   3   4   5   6   7   8   9  ADVANCE \r210

  |   |   |   |   |   |   |   |   |   |   | $500(1.06)10 = $895.42.

-500                                   FV = ?


b.
  0   1   2   3   4   5   6   7   8   9  ADVANCE \r210

  |   |   |   |   |   |   |   |   |   |   | $500(1.12)10 = $1,552.92.

-500                                   FV = ?


c.
   0   1   2   3   4   5   6   7   8   9  ADVANCE \r210

   |   |   |   |   |   |   |   |   |   |   | $500/(1.06)10 = $279.20.

PV = ?                                    500


d.
   0   1   2   3   4   5   6   7   8   9  ADVANCE \r210

   |   |   |   |   |   |   |   |   |   |   |

PV = ?                                    1,552.90

$1,552.90/(1.12)10 = $499.99.

$1,552.90/(1.06)10 = $867.13.

The present value is the value today of a sum of money to be received in the future.  For example, the value today of $1,552.90 to be received 10 years in the future is about $500 at an interest rate of 12 percent, but it is approximately $867 if the interest rate is 
6 percent.  Therefore, if you had $500 today and invested it at 12 percent, you would end up with $1,552.90 in 10 years.  The present value depends on the interest rate because the interest rate determines the amount of interest you forgo by not having the money today.

6-36
a.
            ?

  |         |
-200       400
With a financial calculator, enter I = 7, PV = -200, PMT = 0, and FV = 400.  Then press the N key to find N = 10.24.  Override I with the other values to find N = 7.27, 4.19, and 1.00.

b.
            ?

  |         |
Enter:  I = 10, PV = -200, PMT = 0, and FV = 400.
-200       400
N = 7.27.
c.
            ?

  |         |
Enter:  I = 18, PV = -200, PMT = 0, and FV = 400.
-200       400
N = 4.19.
d.
            ?

  |         |
Enter:  I = 100, PV = -200, PMT = 0, and FV = 400.
-200       400
N = 1.00.
6-37
a.
0 ADVANCE \l1   ADVANCE \r11    2    3    4    5    6    7    8    9   ADVANCE \r410

|    |    |    |    |    |    |    |    |    |    |

    400  400  400  400  400  400  400  400  400  400

                                               FV = ?

With a financial calculator, enter N = 10, I = 10, PV = 0, and PMT = 
-400.  Then press the FV key to find FV = $6,374.97.

b.
0      1      2      3      4      5

|      |      |      |      |      |
      200    200    200    200    200

                                FV = ?

With a financial calculator, enter N = 5, I = 5, PV = 0, and PMT = 
-200.  Then press the FV key to find FV = $1,105.13.

c.
0      1      2      3      4      5

|      |      |      |      |      |
      400    400    400    400    400

                                FV = ?

With a financial calculator, enter N = 5, I = 0, PV = 0, and PMT = 
-400.  Then press the FV key to find FV = $2,000.

d.
To solve Part d using a financial calculator, repeat the procedures discussed in Parts a, b, and c, but first switch the calculator to “BEG” mode.  Make sure you switch the calculator back to “END” mode after working the problem.

1.
 0    ADVANCE \r1 1     2     3     4     5     6     7     8     9    ADVANCE \r210

 |     |     |     |     |     |     |     |     |     |     |
400   400   400   400   400   400   400   400   400   400 FV = ?

With a financial calculator on BEG, enter:  N = 10, I = 10, PV = 0, and PMT = -400.  FV = $7,012.47.
2.
 0     1     2     3     4     5

 |     |     |     |     |     |
200   200   200   200   200 FV = ?

With a financial calculator on BEG, enter:  N = 5, I = 5, PV = 0, and PMT = -200.  FV = $1,160.38.

3.
 0     1     2     3     4     5

 |     |     |     |     |     |
400   400   400   400  400  FV = ?

With a financial calculator on BEG, enter:  N = 5, I = 0, PV = 0, and PMT = -400.  FV = $2,000.

6-38
The general formula is PVAn = PMT(PVIFAi,n).

a.
   0    ADVANCE \r11    2    3    4    5    6    7    8    9   ADVANCE \r310

   |    |    |    |    |    |    |    |    |    |    |
PV = ? 400  400  400  400  400  400  400  400  400  400

With a financial calculator, simply enter the known values and then press the key for the unknown.  Enter:  N = 10, I = 10, PMT = -400, and FV = 0.  PV = $2,457.83.

b.
   0      1      2      3      4      5

   |      |      |      |      |      |
PV = ?   200    200    200    200    200

With a financial calculator, enter:  N = 5, I = 5, PMT = -200, and FV = 0.  PV = $865.90.

c.
   0      1      2      3      4      5

   |      |      |      |      |      |
PV = ?   400    400    400    400    400

With a financial calculator, enter:  N = 5, I = 0, PMT = -400, and FV = 0.  PV = $2,000.00.

d.
1.
   0    ADVANCE \r11    2    3    4    5    6    7    8    9    ADVANCE \l210

   |    |    |    |    |    |    |    |    |    |    |
  400  400  400  400  400  400  400  400  400  400

PV = ?

With a financial calculator on BEG, enter:  N = 10, I = 10, PMT = -400, and FV = 0.  PV = $2,703.61.
2.
   0      1      2      3      4      5

   |      |      |      |      |      |
  200    200    200    200    200

PV = ?

With a financial calculator on BEG, enter:  N = 5, I = 5, PMT = 
-200, and FV = 0.  PV = $909.19.
3.
   0      1      2      3      4      5

   |      |      |      |      |      |
  400    400    400    400    400

PV = ?

With a financial calculator on BEG, enter:  N = 5, I = 0, PMT = 
-400, and FV = 0.  PV = $2,000.00.
6-39
a.
         Cash Stream A                    Cash Stream B
   0    1    2    3    4    5        0    1    2    3    4    5

   |    |    |    |    |    |        |    |    |    |    |    |
PV = ? 100  400  400  400  300    PV = ? 300  400  400  400  100

With a financial calculator, simply enter the cash flows (be sure to enter CF0 = 0), enter I = 8, and press the NPV key to find NPV = PV = $1,251.25 for the first problem.  Override I = 8 with I = 0 to find the next PV for Cash Stream A.  Repeat for Cash Stream B to get NPV = PV = $1,300.32.

b.
PVA = $100 + $400 + $400 + $400 + $300 = $1,600.

PVB = $300 + $400 + $400 + $400 + $100 = $1,600.

6-40
These problems can all be solved using a financial calculator by entering the known values shown on the time lines and then pressing the I button.

a.
  0                           1

  |                           |
+700                        -749

With a financial calculator, enter:  N = 1, PV = 700, PMT = 0, and FV = -749.  I = 7%.
b.
  0                           1

  |                           |
-700                        +749

With a financial calculator, enter:  N = 1, PV = -700, PMT = 0, and FV = 749.  I = 7%.
c.
   0                        ADVANCE \r2  10

   |                           |
+85,000                    -201,229

With a financial calculator, enter:  N = 10, PV = 85000, PMT = 0, and FV = -201229.  I = 9%.


d.
  0          1          2          3          4          5

  |          |          |          |          |          |
+9,000     -2,684.80  -2,684.80  -2,684.80  -2,684.80  -2,684.80

With a financial calculator, enter:  N = 5, PV = 9000, PMT = 
-2684.80, and FV = 0.  I = 15%.
6-41
a.
  0      1      2      3      4      5

  |      |      |      |      |      |
-500                              FV = ?

With a financial calculator, enter N = 5, I = 12, PV = -500, and PMT = 0, and then press FV to obtain FV = $881.17.

b.
  0   1   2   3   4   5   6   7   8   9  ADVANCE \r210

  |   |   |   |   |   |   |   |   |   |   |
-500                                   FV = ?

Enter the time line values into a financial calculator to obtain FV = $895.42.
Alternatively, FVn
= PV
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= $500(1.06)10 = $895.42.
c.
  0      4      8      ADVANCE \l212     16     20

  |      |      |      |      |      |
-500                              FV = ?

Enter the time line values into a financial calculator to obtain FV = $903.06.
Alternatively, FVn = $500
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 = $500(1.03)20 = $903.06.
d.
  0     ADVANCE \r212     24     36     48     60

  |      |      |      |      |      |
-500                                 ?

Enter the time line values into a financial calculator to obtain FV = $908.35.
Alternatively, FVn = $500
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 = $500(1.01)60 = $908.35.
6-42
a.
   0      2      4      6      8     ADVANCE \r210

   |      |      |      |      |      |
PV = ?                               500

Enter the time line values into a financial calculator to obtain PV = $279.20.
Alternatively, PV
= FVn
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 = $500
[image: image11.wmf]÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

è

æ

2

0.12

 

+

 

1

1

2(5)



= $500
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b.
   0      4      8    ADVANCE \r2 12     16     20

   |      |      |      |      |      |
PV = ?                               500

Enter the time line values into a financial calculator to obtain PV = $276.84.
Alternatively, PV = $500
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c.
   0      1      2            12

   |      |      |    ( ( (    |

PV = ?                       500

Enter the time line values into a financial calculator to obtain PV = $443.72.
Alternatively, PV = $500
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6-43
a.
0      1      2      3               ADVANCE \r19     ADVANCE \r210



|      |      |      |      ( ( (     |      |

     -400   -400   -400           ADVANCE \r1-400   -400

                                        ADVANCE \r1FV = ?

Enter N = 5 ( 2 = 10, I = 12/2 = 6, PV = 0, PMT = -400, and then press FV to get FV = $5,272.32.

b.
Now the number of periods is calculated as N = 5 ( 4 = 20, I = 12/4 = 3, PV = 0, and PMT = -200.  The calculator solution is $5,374.07.  The solution assumes that the nominal interest rate is compounded at the annuity period.
c.
The annuity in Part b earns more because some of the money is on deposit for a longer period of time and thus earns more interest. Also, because compounding is more frequent, more interest is earned on interest.

6-44
a.
First City Bank:  Effective rate = 7%.

Second City Bank:

Effective rate = 
[image: image17.wmf]4
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 - 1.0 = (1.015)4 – 1.0

               = 1.0614 – 1.0 = 0.0614 = 6.14%.

With a financial calculator, you can use the interest rate conversion feature to obtain the same answer.  You would choose the First City Bank.

b.
If funds must be left on deposit until the end of the com​pounding period (1 year for First City and 1 quarter for Second City), and you think there is a high probability that you will make a withdrawal during the year, the Second City account might be preferable.  For example, if the withdrawal is made after 10 months, you would earn nothing on the First City account but (1.015)3 – 1.0 = 4.57% on the Second City account.

Ten or more years ago, most banks and S&Ls were set up as described above, but now virtually all are computerized and pay interest from the day of deposit to the day of withdrawal, provided at least $1 is in the account at the end of the period.

6-45
a.
With a financial calculator, enter N = 5, I = 10, PV = -25000, and FV = 0, and then press the PMT key to get PMT = $6,594.94.  Then go through the amortization procedure as described in your calculator manual to get the entries for the amortization table.

                                       Repayment     Remaining

     Year     Payment     Interest   of Principal     Balance

       1    $ 6,594.94   $2,500.00    $ 4,094.94     $20,905.06

       2      6,594.94    2,090.51      4,504.43      16,400.63

       3      6,594.94    1,640.06      4,954.88      11,445.75

       4      6,594.94    1,144.58      5,450.36       5,995.39

       5      6,594.93*     599.54      5,995.39              0

            $32,974.69   $7,974.69    $25,000.00
*The last payment must be smaller to force the ending balance to zero.

b.
Here the loan size is doubled, so the payments also double in size to $13,189.87.

c.
The annual payment on a $50,000, 10-year loan at 10 percent interest would be $8,137.27.  Because the payments are spread out over a longer time period, each payment is lower but more interest must be paid on the loan.  The total interest paid on the 10-year loan is $31,372.70 versus interest of $15,949.37 on the 5-year loan.

6-46
a.
Using your financial calculator, input the following data:  N = 30 ( 12 = 360; I = 8/12 = 0.6667; PV = -125000; FV = 0; PMT = ?  Solve for PMT = $917.21.

b.
After finding the monthly mortgage payment, use the amortization feature of your calculator to find interest and principal repayments during the year and the remaining mortgage balance as follows:

1 INPUT 12 ( AMORT

         = $  9,962.23 (Interest)

         = $  1,044.29 (Principal)

         = $123,955.71 (Balance)

Total mortgage payments made during the first year equals 12 ( $917.21 = $11,006.52.

Portion of first year mortgage payments that go towards interest equals $9,962.23/$11,006.52 = 90.51%.

c.
After finding the monthly mortgage payment, use the amortization feature of your calculator to find interest and principal payments during the first five years and the remaining mortgage balance as follows:

1 INPUT 60 ( AMORT

         = $ 48,869.66 (Interest)

         = $  6,162.68 (Principal)

         = $118,837.32 (Balance)

The remaining mortgage balance after 5 years will be $118,837.32.

d.
Using your financial calculator, input the following data:  N = 30 ( 12 = 360; I = 8/12 = 0.6667; PMT = 1200; FV = 0; PV = ?  Solve for PV = $163,540.19.

If the Jacksons are willing to have a $1,200 monthly mortgage payment, the can borrow $163,540.19 today.

6-47

          0                                  9        ADVANCE \r210

          |        |        |      ( ( (      |         |
Z:    -422.41      0        0                0    1,000.00

B:  -1,000.00     ADVANCE \r280       80               80  ADVANCE \l2  1,080.00

a.
With a financial calculator, for Z, enter N = 10, PV = -422.41, PMT 
= 0, FV = 1000, and press I to get I = 9.00%.  For B, enter N = 10, PV = -1000, PMT = 80, FV = 1000, and press I to get I = 8%. (Alternatively, enter the values exactly as shown on the time line in the CF register, and use the IRR key to obtain the same answer.)

b.
With a calculator, for the “zero coupon bond,” enter N = 10, I = 6, PMT = 0, FV = 1000, and press PV to get the value of the security today, $558.39.  The profit would be $558.39 - $422.41 = $135.98, and the percentage profit would be $135.98/$422.41 = 32.2%.

For the “coupon bond,” enter N = 10, I = 6, PMT = 80, FV = 1000, and then press PV to get PV = $1,147.20.  The profit is $147.20, and the percentage profit is 14.72 percent.

c.
Here we compound cash flows to obtain a “terminal value” at Year 10, and then find the interest rate that equates the TV to the cost of the security.

There are no intermediate cash flows with Security Z, so its TV is $1,000, and, as we saw in Part a, 9 percent causes the PV of $1,000 to equal the cost, $422.41.  For Security B, we must compound the cash flows over 10 years at 6 percent.  Enter N = 10, I = 6, PV = 0, PMT = 80, and then press FV to get the FV of the 10-year annuity of $80 per year:  FV = $1,054.46.  Then add the $1,000 to be received at Year 10 to get TVB = $2,054.46.  Then enter N = 10, PV = -1000, PMT = 0, FV = 2054.46, and press I to get I = 7.47%.

So, if the firm buys Security Z, its actual return will be 9 percent regardless of what happens to interest rates--this security is a zero coupon bond that has zero reinvestment rate risk.  However, if the firm buys the 8 percent coupon bond, and rates then fall, its “true” return over the 10 years will be only 7.47 percent, which is an average of the old 8 percent and the new 6 percent.

d.
The value of Security Z would fall from $422.41 to $321.97, so a loss of $100.44, or 23.8 percent, would be incurred.  The value of Security B would fall to $773.99, so the loss here would be $226.01, or 22.6 percent of the $1,000 original investment.  The percentage losses for the two bonds is close, but only because the zero’s original return was 9 percent versus 8 percent for the coupon bond.

The “actual” or “true” return on the zero would remain at 9 percent, but the “actual” return on the coupon bond would rise from 8 percent to 9.17 percent due to reinvestment of the $80 coupons at 12 percent.

6-48
a.
First, determine the annual cost of college.  The current cost is $12,500 per year, but that is escalating at a 5 percent inflation rate:

         College   Current     Years     Inflation     Cash

           Year      Cost    from Now   Adjustment   Required
            1      $12,500       5        (1.05)5     $15,954

            2       12,500       6        (1.05)6      16,751

            3       12,500       7        (1.05)7      17,589

            4       12,500       8        (1.05)8      18,468

Now put these costs on a time line:

13      14      15      16      17      18      19      20      21

 |       |       |       |       |       |       |       |       |

                                      -15,954 –16,751 –17,589 –18,468

How much must be accumulated by age 18 to provide these payments at ages 18 through 21 if the funds are invested in an account paying 
8 percent, compounded annually?

With a financial calculator enter:  CF0 = 15954, CF1 = 16751, CF2 = 17589, CF3 = 18468, and I = 8.  Solve for NPV = $61,204.41.
Thus, the father must accumulate $61,204 by the time his daughter reaches age 18.

b.
She has $7,500 now (age 13) to help achieve that goal.  Five years hence, that $7,500, when invested at 8 percent, will be worth $11,020:

$7,500(1.08)5 = $11,020.

c.
The father needs to accumulate only $61,204 - $11,020 = $50,184.  The key to completing the problem at this point is to realize the series of deposits represent an ordinary annuity rather than an annuity due, despite the fact the first payment is made at the beginning of the first year.  The reason it is not an annuity due is there is no interest paid on the last payment that occurs when the daughter is 18. 
Using a financial calculator, N = 6, I = 8, PV = 0, and FV = -50184.  PMT = $6,840.85 ≈ $6,841.
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Answers and Solutions:  6 - 2
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