Topic: Non-Level Annuities, Formula that does not follow the rules

Kelley is the beneficiary of the Wei Trust. The Wei Trust will pay Kelley quarterly payments for the next
10 years. The payments will be at the end of each quarter and will not be level.

The quarterly payments in the first year will each be 1000. The quarterly payments in the second year
will each be 2000. The quarterly payments in the third year will each be 3000. The payments will
continue to increase in the same pattern until quarterly payments of 10,000 will be made in the 10"
year.

Using an annual effective interest rate of 8%, calculate the present value of Kelley’s payments.

Solution:

To solve this problem, we note that the payments are level during each year but increase year to

year, so we need to use the formula that does not follow the rules.
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Brittney is receiving an annuity due with quarterly payments for 17 years. Each quarterly payment is
500 in the first year. Each quarterly payment is 1000 in the second year. Each quarterly payment is
1500 in the third year. The payments continue to increase in the same pattern until each quarterly
payment is 8500 in the 17" year.

Using an interest rate of 8% compounded quarterly, calculate the present value of Brittney’s annuity.
Solution:
First, we note that the payments are level during each year but increase year to year. Therefore,

we know that it is the Formula That Does Not Follow The Rules. Secondly, we note that it is an
annuity due.
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*We multiply the present value by (1.02) since it is an annuity due.



Owen invests quarterly deposits for 5 years with the Fairfield Fund. The deposits are made at the
beginning of each quarter. The deposits during the first year are 10,000. The deposits during the
second year are 20,000. The deposits during the third year are 30,000. The payments continue in the
same pattern with payments increasing by 10,000 each year.

Fairfield Fund pays an annual effective interest rate of 7.5%.

Determine how much Owen will have in the Fairfield Fund at the end of 5 years.
Solution:
First we note that the payments are level during each year but increase year to year.

Therefore, we know that it is the Formula That Does Not Follow The Rules. Secondly,
we note that it is an annuity due. Finally, we note that we need the accumulated value.
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Jake makes deposits at the start of each quarter for ten years into the Rahn Fund. The Rahn Fund pays
an annual effective interest rate of 6%.

The payments are P at the beginning of each quarter in the first year. The payments are 2P at the
beginning of each quarter in the second year. The payments continue to increase each year until
payments of 10P are paid at the beginning of each quarter in the tenth year.

At the end of 10 years, Jake has 100,000.
Determine P .

Solution:

We start by noting that this is an annuity due and that we need the accumulated value. We also

note that since the payments are level for each year, we need to use the formula that does not
follow the rules.
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Ram buys an annuity immediate for his Mom. The annuity will make quarterly payments to his Mom for
20 years. The payments are 1000 each quarter in the first year. The payments are 1100 each quarter of
the second year. The payments continue to increase in the same pattern until payments of 2900 are
paid each quarter of the 20" year.

Using an interest rate of 8% compounded quarterly, calculate the price that Ram paid for this annuity.
(The price is the present value of the payments.)

Solution:

To solve this problem, we need to use the formula that does not follow the
rules. However, since the first payment does not equal the amount of the
increase, we must split the annuity into level payments of 900 and payments
that are 100 the first year, 200 the second year, etc.
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Kevin is receiving an annuity due with quarterly payments for the next 30 years. Each payment in the
firstyearis P . Each paymentin the second yearis 2P . Each paymentin the third yearis 3P. The
payments continue to increase by P each year until each payment in the 30" year is 30P .

The present value of this annuity at an interest rate of 8% compounded quarterly is 200,000.
Determine P.

Solution:

£ (4)
Since this the formula that does not follow the rules, we need both v and i.
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The multiplication by (1.02) at the end of the formula is because this is "an annuity due".



Kevin invests in the White Fund. He makes deposits at the end of each month for 15 years. During the

first year, each monthly deposit is 1000. During second year, each monthly deposit is 1100. During the
third year, each monthly deposit is 1200. The deposits continue in the same pattern until each monthly
deposits during the 15" year is 2400.

The White Fund pays an interest rate of 12% compounded monthly.

Calculate the amount that Kevin will have at the end of 15 years.
Solution:

For this problem, we must split the payments into level payments and payments that allow
us to use the formula that does not follow the rules. The level payments will be the amount
of the first payment less the amount of the increase =1000—-100 = 900.
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Wendy is the beneficiary of an annuity due which makes monthly payments for 15 years. Each monthly
payment in the first year are 1000. Each monthly payment in the second year is 2000. The payments
continue to increase until each monthly payment in the 15™ year is 15,000.

Calculate the present value of Wendy’s annuity at an interest rate of 9% compounded monthly.

Solution:

We have to use the formula that does not follow the rules since the payments are

level during each year but increase year to year. We also note that this is an annuity
due.
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