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1 Cuadd)

0 1 2 3 4 5 6
1

$20,000 $20,000 $20,000 X=FV

=20000% (1.09)3-1/0.09 = 65562.

65562(1.09)% = 77894.21.

12 (sl
0 1 2 3 4 5
| | | | | |
| | | | |
X $75.000
PV FV

PV = FVy(1+7) "

= $75,000(1 + 0.06)
— $56,044.36
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6 A To evaluate the first instrument, take the following steps:

i. Draw a time line.

0 1 2 3 4 5 6 7
11—t
$20,000 $20,000 $20,000 $20,000
iil.
1
- —
(1+F)‘
PV, =4l
r
1
1+0.08
_ $20,000|— )
0.08
= $66,242.54

PV :
PV, = 3 _ $66,242.54 _ $52,585.46

(1+ r)f" 1.08°

You should be willing to pay $52,585.46 for this instrument.




B To evaluate the second instrument, take the following steps:

i. Draw a time line.
0 | 2 3 4
| | l | |
| | l |
$20,000 $20,000 $20,000 $20,000

+10.000
$30,000

The time line shows that this instrument can be analyzed as an ordinary
annuity of $20,000 with four payments (valued in Step ii below) and a
$10,000 payment to be received at ¢ = 4 (valued in Step iii below).

1
- N
(1 + r)
PV=ud— "1
p
P S
(1+0.08)*
= $20,000| ——— "
0.08
= $66,242.54
i,
py - V4 _ $10,000 _ $7.350.30

@+ (1+0.08)*

iv. Total = $66,242.54 + $7,350.30 = $73,592.84
You should be willing to pay $73,592.84 for this instrument.
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8 i. Draw a time line.
0 1 2 17 18 19 20 21

I — I | | | l
L] | | | |

x) (X) $20,000 $20,000 $20,000 $20,000

ii. Recognize that you need to equate the values of two annuities.

iii. Equate the value of the four $20,000 payments to a single payment in Period
17 using the formula for the present value of an annuity (Equation 11), with
r = 0.05. The present value of the college costs as of £ = 17 is $70,919.

1

4
pv = $20,000 — 9" | _ §70.019

Notation Used Numerical Value
on Most Calculators for This Problem
N 4

%i 5

PV compute X

FV n/a (= 0)
PMT $20,000

iv. Equate the value of the 17 investments of X to the amount calculated in Step
iii, college costs as of £ = 17, using the formula for the future value of an
annuity (Equation 7). Then solve for X.

17
(108 -1
$70.919 = | == | = 25.840366.X

X =$2,744.50

Notation Used Numerical Value
on Most Calculators for This Problem
N 17

%i 5

PV n/a (= 0)

FV $70,919
PMT compute X




B 1 3 17 18 19 20 21
| I
|

|
x) X (X) ‘SZ0.000 $20,000  $20,000 $20,000

§70,919 4—]

Equation11

L 25.8404X
Equation 7 = $70,919

In summary, your client will have to save $2,744.50 each year if she starts
next year and makes 17 payments into a savings account paying 5 percent
annually.




annuaty.

Draw a time line.

0 1 2 17 18 19 20 21
I | | | | |
[ | | | [ |
C$7.000 Year 1 Year2  Year3  Year4
payment payment payment payment

. Recognize that the payments in Years 18, 19, 20, and 21 are the future values
of a lump sum of C$7,000 in Year 0.

ii. With r = 5%, use the formula for the future value of a lump sum

(Equation 2), FVy =PV (1 + r)N, four times to find the payments. These

future values are shown on the time line below.

0 1 2 17 18 19 20 21
| | | | | | |
I | |
€$7.000 Year | Year 2 Year 3 Year 4
payment  payment payment payment
Equation 2 » CS16:846
» (517,689
» CSI8.573

» (519,502

iv. Using the formula for the present value of a lump sum (r = 6%), equate the
four college payments to single payments as of ¢ = 17 and add them together.
C$16,846(1.06)"! + C$17,689(1.06)2 + C$18,573(1.06)~3 + C$19,502(1.06)~*
= C$62,677

Equate the sum of C$62,677 at ¢t = 17 to the 17 payments of X, using the
formula for the future value of an annuity (Equation 7). Then solve for X.

=

[ (067 -1 ,
C$62,677 = X|——— | = 28.21288X
0.06

X =C$2,221.58

Notation Used Numerical Value
on Most Calculators for This Problem
N 17
%1 6
PV n/a (= 0)
FV C$62,677
PMT compute X
0 1 2 17 18 19 20 21
I | I | | | | I
I I | I I I I I
X)X (x) |
I—> 28.21288X
Equation 7 = C$62.677

In summary, the couple will need to put aside C$2,221.58 each year if they
start next year and make 17 equal payments.
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iii. Use the formula for the present value of an annuity (Equation 11).

1_%
(l+r)"

r

PV =4

to bring the four payments of $10,000 back to a single equivalent lump sum
of $33,121.27 at £ = 2. Note that we use ¢t = 2 because the first annuity pay-
ment is then one period away, giving an ordinary annuity.

Notation Used
on Most Calculators

Numerical Value
for This Problem

N

%i

PV compute
PMT

B

8

X
$10,000




