Appendix B

Present Value Module

Answers to Questions

1.
Simple interest is computed on the amount of original principal, and the amount of interest computed for each specified period is the same as the previous or the subsequent period. Compound interest is computed on the original principal plus any interest that has not been paid to date. Compound interest is preferable to simple interest because of the higher earnings.

2.
a.
The future value of a single amount is the amount to be received (paid) in the future based on an amount invested (borrowed) today.


b.
The future value of an annuity is the amount to be received (paid) in the future based on making (receiving) periodic and equal deposits (payments) at specific intervals.


c.
The present value of a single amount is today’s value of a single sum to be received (paid) at some point in the future.


d.
The present value of an annuity is today’s value of a series of receipts (payments) that are equal in amount and are to be received (paid) at specified intervals in the future.

3.
Step 1: Find the present value factor from the Present Value of an Annuity table for 48 periods and 1% (or 12%/12).


Step 2: Divide the present value of the annuity, i.e., $7,000, by the factor identified in Step 1 to compute the amount of each payment.

4.
If the rate of interest falls, the future value of the annuity will decrease.

5.
Step 1: Find the future value factor in Table 3 for an annuity of $1 for 10 periods at 7% interest.


Step 2: Divide the future cash requirement of $5,000,000 by the factor identified in Step 1 to compute the amount of each annual payment.

6.
If the discount rate increases, the present value of the annuity will decrease.

7.
a.
This situation requires the present value factor for an annuity to compute the amount of monthly payments. It does involve the time value of money.


b.
This situation requires the present value factor for an annuity to compute the present value of $1,000 receipts. It does involve the time value of money.


c.
This situation requires the comparison of the cash price with the present value of payments; it involves the time value of money.


d.
This situation requires use of the present value factor for an annuity because it consists of comparing the present value of $5,000 annual cash flows with the amount of the investment. It involves the time value of money.

SOLUTIONS TO EXERCISES

E1
a.
Table 1:
Future value factor (i = 12%, n = 5) = 1.76234




$10,000  1.76234 = $17,623.40


b.
Table 1:
Future value (i = 6%, n = 10) = 1.79085




$10,000  1.79085 = $17,908.50


c.
Table 1:
Future value factor (i = 3%, n = 20) = 1.80611




$10,000  1.80611 = $18,061.10
E2
$25,937/$10,000 = 2.5937 table factor (i = 10%)


Refer to Table 1 and the 10% column. This table factor is very close to the factor for 10 periods. The investment period was 10 years. This problem can also be solved as a present value problem: $10,000/$25,937 = 0.38555 (see Table 2).

E3
a.
Table 2:
Present value factor (i = 10%, n = 10) = 0.38554




$25,000  0.38554 = $9,638.50

b.
Table 2:
Present value factor (i = 5%, n = 20) = 0.37689




$25,000  0.37689 = $9,422.25

c.
Table 2:
Present value factor (i = 2.5%, n = 40) = 0.37243




$25,000  0.37243 = $9,310.75
E4
($2,000/$3,077.25) = 0.64993 factor (n = 5)


Interest rate is 9%. Refer to Table 2 for n = 5 (fifth row). This factor appears in the 9% column.


OR


($3,077.25/$2,000) = 1.53862 factor (n = 5)


The interest rate is 9%. Refer to Table 1 for n = 5 (fifth row). This factor appears in the 9% column.

E5
$7,000/$13,000 = 0.53846 factor (n = 6). By referring to Table 2 for n = 6, we find out that this factor corresponds to an interest rate (return) of approximately 11%. Therefore, if the desired rate of return is 15%, the investment should not be made.

E6
a.
Table 1:
Factor (i = 5%, n = 8) = 1.47746




$10,000  1.47746 = $14,774.60


b.
(10,000  0.11  4) + 10,000 = $14,400

Mr. Fumble should choose investment a.

E7
Table 3:
Factor (i = 8%, n = 4) = 4.50611




$500  4.50611 = $2,253.06
E8
Table 3:
Factor (i = 15%, n = 10) = 20.30372




$81,215/20.30372 = $4,000 (rounded)

E9
$226,204/$3,000 = 75.40133 factor (n = 40)


The interest rate is 3%. Refer to Table 3 for n = 40. A close approximation of this factor appears in the 3% column. A quarterly rate of 3% is usually stated as 12% (3% ( 4) compounded quarterly.

E10
Table 4:
Factor (i = 8%, n = 12) = 7.53608




$10,000  7.53608 = $75,360.80
E11
$95,076/$12,500 = 7.60608 factor (n = 15).


The interest rate is 10%. Refer to Table 4 for n = 15 (fifteenth row). This table factor appears in the 10% column.

E12
Table 4:
Factor (i = 2%, n = 36) = 25.48884




$6,000/25.48884 = $235.40 monthly payment

E13
First, find the future value of the initial investment.


Table 1:
Factor (i = 2.5%, n = 40) = 2.68506




$2,500  2.68506 = $6,712.65

The future value of the quarterly payments is found as follows.


Table 3:
Factor (i = 2.5%, n = 40) = 67.40255




$100  67.40255 = $6,740.26

The value of the investment at the end of 10 years is the sum of the two amounts found above.




$6,712.65 + $6,740.26 = $13,452.91
E14
First, find the future value of the immediate investment.


Table 1:
Factor (i = 2%, n = 32) = 1.88454



$2,500,000  0.20 = $500,000 immediate investment



$500,000  1.88454 = $942,270

The future value of the annuity is given by


$2,500,000 – $942,270 = $1,557,730

The amount of quarterly deposits is found as follows.


Table 3:
Factor (i = 2%, n = 32) = 44.22703



$1,557,730/44.22703 = $35,221.22
E15
First, find the present value of the single $100,000 to be received at the end of 15 years.


Table 2:
Factor (i = 5%, n = 30) = 0.23138



$100,000  0.23138 = $23,138


Now find the present value of the $4,000 to be received semiannually for 15 years.


Table 4:
Factor (i = 5%, n = 30) = 15.37245



$4,000  15.37245 = $61,489.80


Total present value of the investment: $23,138.00 + $61,489.80 = $84,627.80
E16
The interest for the 48-month loans must have been included in the selling price of the cars. This imputed interest may be approximated by taking the difference between the price of one of his cars and the average cash price of comparable cars of other dealers.

E17
Present value of cash flows for years 1–10:



Table 2:
Factor (i = 10%, n = 10) = 0.38554



Table 4:
Factor (i = 10%, n = 10) = 6.14457



Table 4:
Factor (i = 10%, n = 7) = 4.86842


Present value of the final sale, $200,000: $200,000 ( 0.38554

$77,108


Present value of the cash inflows, years 1–7: $50,000 ( 4.86842

243,421


Present value of cash inflows, years 8–10 (deferred annuity):



Present value of annuity of 10 inflows




$40,000  6.14457
$245,782.80



Less: Present value of the first seven inflows




$40,000  4.86842
(194,736.80)







51,046

Present value of the travel agency
$371,575

SOLUTIONS TO PROBLEMS

PB-1




Present Value






of the Option

a.
Immediate payment

$100,000

b.
Immediate payment
$30,000




Present value of $11,067 annually for 10 years:




    Table 4




    (i = 10%, n = 10)



$11,067  6.14457 = $68,002

68,002
$
98,002

c.
Immediate payment
$20,000




Present value of $5,196 quarterly for 5 years:




    Table 4




    (i = 2.5%, n = 20)



$5,196  15.58916 = $81,001

81,001
$101,001

d.
Immediate payment
$30,000




Present value of $30,000:




(1)  at the end of year 3




           Table 2




           (i = 10%, n = 3)



$30,000  0.75132 = $22,540
22,540




(2)  at the end of year 6



 
            Table 2




            (i = 10%, n = 6)



$30,000  0.56447 = $16,934
16,934




(3)  at the end of year 9




            Table 2




            (i = 10%, n = 9)



$30,000  0.42410 = $12,723

12,723
$
82,197

Based on the above analysis, option c has the largest present value and thus is the most desirable option available to Paul.

PB-2


a.
This requires the usage of Table 3, Future Value of an Annuity.



Future value of annuity
= Annuity  FV factor (n = 20, i = 10%)



= $5,000  57.27500



= $286,375


Bill will have $286,375 in the account.


b.
Interest
= Total amount in the account – Total deposits



= $286,375 – (20  $5,000)



= $186,375


Principal = Total deposits = $100,000

c.
This requires the usage of Table 4, Present Value of an Annuity.




PV of annuity
= Annuity  PV factor (n = 10, i = 10%)




$286,375
= Annuity  6.14457




Annuity
= $286,375/6.14457 = $46,606 per year



Bill will be able to withdraw $46,606 per year upon retirement.
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