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LG 3:  Future Value of a Retirement Annuity

a.
FVA40
=
$2,000 x (FVIFA10%,40)
b.
FVA30
=
$2,000 x (FVIFA10%,30)


FVA40
=
$2,000 x (442.593)

FVA30
=
$2,000 x (164.494)


FVA40
=
$885,186

FVA30
=
$328,988


Calculator solution:  $885,185.11

Calculator solution:  $328,988.05

c.
By delaying the deposits by 10 years the total opportunity cost is $556,198.  This difference is due to both the lost deposits of $20,000 ($2,000 x 10yrs.) and the lost compounding of interest on all of the money for 10 years.

d.
Annuity Due:


FVA40
=
$2,200 x (FVIFA10%,40) x (1 + .10)


FVA40
=
$2,200 x (486.852)


FVA40
=
$1,071,074.40


Calculator solution:  $1,071,073.99


Annuity Due:

FVA30
=
$2,200 x (FVIFA10%,30) x (1.10)

FVA30
=
$2,200 x (180.943)

FVA30
=
$398,075.48

Calculator solution:  $398,075.54

Both deposits increased due to the extra year of compounding from the beginning of year deposits instead of the end of year deposits.  However, the incremental change in the 40 year annuity is much larger than the incremental compounding on the 30 year deposit ($97,370.37 versus $36,188.74) due to the larger sum on which the last year of compounding occurs.
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LG 2, 3:  Annuities and Compounding:  FVAn = PMT x (FVIFAk%,n)

a.
(1)
Annual
(2)
Semiannual

FVA10
=
$300 x.(FVIFA8%,10)

FVA10
=
$150 x (FVIFA4%,20))


FVA10
=
$300 x (14.487)

FVA10
=
$150 x (29.778)


FVA10
=
$4,346.10

FVA10
=
$4,466.70


Calculator solution:  = $4,345.97

Calculator Solution:  $4,466.71

(3)
Quarterly

FVA10
=
$75 x.(FVIFA2%,40)


FVA10
=
$75 x (60.402)


FVA10
=
$4,530.15


Calculator solution:  $4,530.15

b.
The sooner a deposit is made the sooner the funds will be available to earn interest and contribute to compounding.  Thus, the sooner the deposit and the more frequent the compounding, the larger the future sum will be.
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LG 3:  Future Value of a Mixed Stream


Cash Flow
Number of Years


Stream
Year
to Compound
FV
=
CF x FVIF12%,n
Future Value


A
1
3
$ 900 x
1.405
=
$1,264.50



2
2
1,000 x
1.254
=
1,254.00



3
1
1,200 x
1.120
=

1,344.00






$3,862.50





Calculator Solution:
$3,862.84


Cash Flow
Number of Years


Stream
Year
to Compound
FV
=
CF x FVIF12%,n
Future Value


B
1
5
$ 30,000 x
1.762
=
$52,860.00



2
4
25,000 x
1.574
=
39,350.00



3
3
20,000 x
1.405
=
28,100.00



4
2
10,000 x
1.254
=
12,540.00'



5
1
5,000 x
1.120
=

5,600.00







$138,450.00





Calculator Solution:
$138,450.79.


C
1
4
$ 1,200 x 1.574
=

$1,888.80



2
3
1,200 x 1.405
=

1,686.00



3
2
1,000 x 1.254
=

1,254.00



4
1
1,900 x 1.120
=

2,128.00







$6,956.80





Calculator Solution:

$6,956.53
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LG 1, 5:  Present Value of a Mixed Stream

a.


Cash Flows



$30,000
$25,000
$15,000
$15,000
$15,000
$10,000


|—————|—————|—————|—————|—-(((-——|—————|—>


0
1
2
3
4
9
10

End of Year

b.
Cash Flow



Stream
Year
CF
x
PVIF12%,n
=
Present Value


A
1
$30,000
x
.893
=
$ 26,790



2
25,000
x
.797
=
19,925



3-9
15,000
x
3.639*
=
54,585



10
10,000
x
.322
=

3,220






$ 104,520

Calculator solution
$ 104,508.28

*
The PVIF for this 7 year annuity is obtained by summing together the PVIFs of 12% for periods 3 through 9.  This factor can also be calculated by taking the PVIFA12%,7 and multiplying by the PVIF12%,2.

c.
Harry should accept the series of payment offer.  The present value of that mixed stream of payments is greater than the $100,000 immediate payment.
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LG 5:  Funding Your Retirement
a.
PVA = PMT x (PVIFA11%,30)
b.
PV = FV x (PVIF9%,20)


PVA = $20,000 x (8.694)

PV = $173,880 x (.178)


PVA = $173,880.00

PV = $30,950.64


Calculator solution:  $173,875.85

Calculator solution:  $31,024.82

c.
Both values would be lower.  In other words, a smaller sum would be needed in 20 years for the annuity and a smaller amount would have to be put away today to accumulate the needed future sum.
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LG5:  PV of an Annuity versus a Lump Sum

a.
PVAn  = PMT x (PVIFAk%,n)


PVA25 = $40,000 x (PVIFA5%,25)


PVA25 = $40,000 x 14.094

PVA25 = $563,760

Calculator solution:  $563,757.78

At 5%, taking the award as an annuity is better; the present value is $563,760, compared to receiving $500,000 as a lump sum.

b.
PVAn  = $40,000 x (PVIFA7%,25)

PVA25 = $40,000 x (11.654)

PVA25 = $466,160

Calculator solution:  $466,143.33

At 7%, taking the award as a lump sum is better; the present value of the annuity is only $466,160, compared to the $500,000 lump sum payment.

c.
Because the annuity is worth more than the lump sum at 5% and less at 7%, try 6%:

PV25 = $40,000 x (PVIFA6%,25)


PV25 = $40,000 x 12.783


PV25 = $511,320

The rate at which you would be indifferent is greater than 6%; about 6.25% Calculator solution:  6.24%
