University of the West Indies

Department of Management Studies

MS28D Financial Management I
Tutorial #5 - Time Value of Money – Chapter 6
SOLUTIONS: 19-39
19. 6-2
   0        5        10       15       20

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

PV = $5,000(PVIF7%, 20)

   = $5,000(0.2584) = $1,292.00.
Alternatively, with a financial calculator enter the following:  N = 20, I = 7, PMT = 0, and FV = 5000.  Solve for PV = $1,292.10.

20. PV = $2,517,273.19 x PVIF10%,25  


= $2,517,273.19 x 0.0923   =   $232,344.32
21. 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, or
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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, or
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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, or
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22. (a)



0       1       2       3       4       5      17       18     19      20  


(-----(-----(-----(-----(-----(⇜⇝ (-----(-----(-----(

?    $1       $4      $3      $3      $3      $3      $3      $3      $3


PV  =  $1,000 x PVIF5%,1  +  $4,000 x PVIF5%,2  +  $3,000 x               PVIFA5%,18 x PVIF 5%,2


    =  ($1000 x 0.9524)  +  ($4,000 x 0.907)  +  ($3,000                 x 11.6896 x 0.907)


   =  $952.40  +  $3,628.00  +  $31,807.40  =  $36,387.80
   (b)  0       1       2       3       4       5      17       18      19     20    

   (-----(-----(-----(-----(-----(⇜⇝ (-----(-----(-----(

  $1      $4       $3      $3      $3      $3      $3      $3      $3




?


PV  =  $1,000 + $4,000xPVIF5%,1  +  $3,000xPVIFA5%,18 xPVIF5%,1


    =  $1,000 +($4,000 x 0.9524)+($3,000 x 11.6896 x 0.9524)

         =  $1,000  +  $3,809.60  +  $33,399.53  =  $38,209.13
23. 
(←       4%          → ( ←             5%                          →(
   0       1       2       3       4       5       6       7       8       

  (-----(-----(-----(-----(-----(-----(-----(-----(
   PV= ?   -$1      -$1     -$1      $2      $3      $3      $3       $3


PV  =  -$100 x PVIFA4%,3 +  $200 x PVIF5%,1 x PVIF4%, 3 +

  $300 x PVIFA5%,4 x PVIF5%,1 x PVIF4%,3

PV  =  (-$100 x 2.7751) + ($200 x 0.9524 x 0.889)  +                    ($300 x 3.546 x 0.9524 x 0.889) 



    =  -$277.51  +  $169.34  +  $900.70   =   $792.53 
24. 0    1    2    3    4    5    6  17   18   19   20   21   22   23   24   25  period
01   02  03   04   05   06   07  18   19   20   21   22   23   24   25   26  Jan 1,20..
     (---(---(---(---(---(---(⇜(---(---(---(---(---(---(---(---(

?               $60  $60 $60  $60  $60 $300           $60  $60  $100

PV  = $60,000 x PVIFA10%,15 x PVIF10%,4 + $300,000 x PVIF10%,20 +


      $60,000 x PVIFA10%,2 x PVIF10%,22  + $100,000 x PVIF10%,25


PV  = ($60,000 x 7.6061 x 0.683) + ($300,000 x 0.1486)  +  


      ($60,000 x 1.7355 x 0.1229)  +  ($100,000 x 0.0923)


PV  = $311,697.98 + $44,580.00 + $12,797.58 + $9,230.00  



 =   $378,305.56 

27. 6-25 Begin with a time line:

               0         1         2         3         4         5

12/31/99    12/31/00  12/31/01  12/31/02  12/31/03   12/31/04  01/01/05

     |         |         |         |         |         |         |
   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 at T0 of the lost back pay:

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

Step 2:
Calculate the PV of future salary (2001 - 2005), given k=7%:

CF1
= 36,000(1.03) ADVANCE \r3= 37,080

CF2
= 36,000(1.03)2 = 38,192.40

CF3
= 36,000(1.03)3 = 39,338.17

CF4
= 36,000(1.03)4 = 40,518.32

CF5
= 36,000(1.03)5 = 41,733.87

 ADVANCE \r2
PV = $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.
28. 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.

29. (a)
10,000 = PMT x PVIFA10%,5 x  1.10

PMT = $10,000/(PVIFA10%,5 x 1.10)( PMT = $10,000/(3.7908x1.1) 


PMT  =  $10,000 / 4.16988   =   $2,398.15
   
(b)       Opening

 
           Principal
  Closing


  Year
Balance
 Payment
 Interest
Repayment 
  Balance


   0
    $10,000.00   $2,398.15    $0.00    $2,398.15  $7,601.85


   1
      7,601.85
 2,398.15
  760.19     1,637.96
  5,963.89


   2
      5,963.89
 2,398.15
  596.39
  1,801.76
  4,162.13


   3
      4,162.13
 2,398.15
  416.21     1,981.94
  2,180.19


   4
      2,180.19
 2,398.15
  218.02
  2,180.13
      0.06

30. (a)
EAIR  =   (1 + k/m)m  –  1
(
(1 + 0.24 / 12)12 - 1




EAIR  =  (1.02)12  –  1   =   1.2682  -  1   =   0.2682    (   26.82%

      (b)
PMT x PVIFA 2%,480  =   $300,000
(
PMT x 49.9963*  =  $300,000

      PMT  =  $300,000 / 49.9963  

(
PMT =  $6,000.44

    (c) Month   Balance
  Payment
 Interest
Repayment
Balance   


     1
$300,000.00 $6,000.44  $6,000.00   $0.44   $299,999.56


      2     299,999.56  6,000.44   5,999.99
   0.45    299,999.11


      3     299,999.11  6,000.44
  5,999.98
   0.46    299,998.65


      4     299,998.65  6,000.44   5,999.97
   0.47    299,998.18

(d)
At the end of year 35 the loan balance will be equal to the principal sum owing at the end of year 35, i.e.

Loan balance at end of year 35    =   $6,000.44 x PVIFA 2%,60


   




         =   $6,000.44 x 34.7609**   


                         =   $208,580.69
*  PVIFA k%,n
=
1/k  -  1 / k(1 + k)n
 (PVIFA2%,480   =  1/0.02 – 1 /0.02(1.02)480

 

   =  50  -  0.0037   =   49.9963





 
** PVIFA2%,60   =  1/0.02 – 1 /0.02(1.02)60

      
    =   50  -   15.2391   =   34.7609

31. 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 financial calculator:  N = 5, I/YR = 15,            PV = -1000000, and FV = 0. Solve for PMT = $298,315.55.  Then set            up 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%.
32. (a)
$9,838.07 x PVIFAk/m,24
=   $150,000


     PVIFAk/m,24
=    $150,000 / $9,838.07   =  15.2469


(  k/m   =   4% per month




    (b)
Annual Nominal Rate  =  4% x 12   =   48%
    (c)
 EAIR  = (1 + k/m)m - 1   = (1.04)12  - 1

     
       =    1.6010 – 1   =   0.6010    (    60.10%
33. 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

$85,000/$8,273.59 = 10.2737 = PVIFAi, n for a 30-year annuity.  This factor appears under the 9 percent column of Table A-2, so the interest rate is 9 percent.

      With a calculator, enter N = 30, PV = 85000, PMT = -8273.59, FV = 0, and         then solve for I = 9%.
34. 6-9
   ADVANCE \l0PVA60
= PMT(PVIFA1%,60)

$20,000
= PMT(44.9550)

    PMT
= $20,000/44.9550

    PMT
= $444.89.
Alternatively, using a financial calculator, enter the following:  N = 60, I = 1, PV = -20000, and FV = 0.  Solve for PMT = $444.89.
EAIR = 
[image: image4.wmf]m
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 - 1.0

    = (1.01)12 - 1.0

    = 12.68%.

Alternatively, using a financial calculator, enter the following:  NOM% = 12 and P/YR = 12.  Solve for EFF% = 12.68%.

35. 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.

Using the tables, the payment can be calculated as $25,000 = PMT(PVIFA10%, 5) and PMT = $25,000/3.7908 = $6,594.91.  Notice that rounding differences occur when using the tables in Appendix A.

                                       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.

36. 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 \d1Enter 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 which 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.
Using the tabular method, 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 is 5 percent.  Therefore, to find the inflated fixed payment use the following equation:

FV10 = PV(FVIF5%, 10) = $40,000(1.6289) = $65,156.

3.
He now has $100,000 in an account which pays 8 percent, annual compounding.  We need to find the FV of the $100,000 after 10 years:

FV10 = PV(FVIF8%, 10) = $100,000(2.1589) = $215,890.

4.
He wants to withdraw $65,156 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 payments of $65,156 at an interest rate of 8 percent annually.

PVADUE, 25
= $65,156(PVIFA8%, 25)(1.08)

      
= $65,156(10.6748)(1.08) = $751,169.45.

5.
Since the original $100,000 which grows to $215,890 will be available, he must save enough to accumulate $751,169.45 - $215,890 = $535,279.45.

6.
The $535,279.45 is the FV of a 10-year ordinary annuity.  The interest earned is 8 percent.  Therefore, use the following equation to calculate the yearly payments:

       ADVANCE \l0FVA10
= PMT(FVIFA8%, 10)

$535,279.45
= PMT(14.487)

        PMT
= $36,948.95.

The two methods produce two slightly different answers due to rounding.

37. 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.)

With tables, proceed as follows:

Security Z:
     PV
= FV(PVIFi,10)




$422.41
= $1,000(PVIFi,10)




ADVANCE \l2PVIFi,10
= 0.4224.

Look this value up in Table A-1, across the 10-year row. The 0.4224 appears in the 9 percent column, so Security Z has a 9 percent rate of return.

Security B:
Here the task is a bit more difficult with tables, because two variables are involved.  Ordinarily, a lot of trial-and-error calculations would be involved, but in this case we make a lucky guess of 8 percent:

    PV = $80(PVIFAi, 10) + $1,000(PVIFi, 10)

$1,000 = $80(6.7101) + $1,000(0.4632)

       = $536.81 + $463.20 = $1,000.01,

which demonstrates that the security has an 8 percent rate of return.

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.

With the tables, look up PVIFA6%,10 and PVIF6%,10 and proceed normally to get the same results as with a calculator.

c.
Here we compound cash flows to obtain a “terminal value” at Year 10, and then find the interest rate which 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 which 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.

A similar process could be employed using the tables, but it would not be possible to determine the exact actual rate on the coupon bond.

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.

38.  (←             9%                →(←            12%               →(
 0       1       2     11     12       13      14     31     32       
                (-----(-----(⇜⇝(-----(-----(-----(⇜⇝(-----(

$A     $A      $A
  $A     $A     $42      $42   $42     $42    



                (a)    ←
←
←
 
    →
 →
    →   (b)


(a)
The question is asking you to find the lump sum that must be accumulated at the end of year 12 to pay the 20-year annuity, starting one year from the end of year 12, of $42,000 each year. To find the answer you must find the value of the $42,000 20-year annuity at the end of year 12. Since you are moving from the end of year 32 to the end of year 12 the discounting technique must be used.
Sum at end of year 12   =  $42,000 x PVIFA12%,20
                        =  $42,000 x 7.4694   

  




=   $313,714.80


(b)
The question is asking you to find the annual annuity that when saved would give you the answer obtained in (a) above.

$A x FVIFA9%,12  =  $313,714.80

$A x 20.1407  =  $313,714.80

$A  =  $313,714.80 / 20.1407   =   $15,576.16


(c)
To find this answer use the same principles of (a) & (b) the only difference being that instead of the retirement payment being a $42,000 20-year annuity, the payment will represent a $42,000 perpetuity.
Sum at end of year 12 to pay for perpetuity  =  $A / k  

 =  $42,000/ 0.12   =   $350,000

$A x FVIFA9%,12  =  $350,000
(     $A x 20.1407  =  $350,000   

$A  =  $350,000 / 20.1407   =   $17,377.75

39. 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?


$15,954(PVIF8%, 0) = $15,954


$16,751(PVIF8%, 1) =  15,510


$17,589(PVIF8%, 2) =  15,079


$18,468(PVIF8%, 3) =  14,660

                    $61,203
Thus, the father must accumulate $61,203 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 $61,203 ‑ $11,020 = $50,183.  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 which occurs when the daughter is 18. 


Thus,



  $50,183 = PMT(FVIFA8%, 6).


    PMT = $6,841.
Another way to approach the problem is to treat the series of payments as a five-year annuity due with a lump sum deposit at the end of 
Year 5:


$50,183 = FVADUE, 5 + PMT
= PMT[(FVIFA8%, 5)(1.08)] + PMT


                $50,183
= PMT[5.8666(1.08) + 1].


                    PMT
= $50,183/7.3359 = $6,841.
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