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Section 3.4 Perpetuities 131

EXAMPLE 3.3.12

Problem: Dr. Hillary Street began making contributions to a new retirement
account on her thirtieth birthday. She made a contribution of $4,000 at the
beginning of each year through her sixty-fourth birthday. Starting at age
sixty-five and continuing through her eightieth birthday, she made a level
withdrawal on her birthday. Find the amount of these withdrawals if they
completely exhaust the balance in her account, and the annual effective interest
rate is 6% until she is sixty-five, then 5% thereafter.

Solution Let W denote the amount of the level withdrawals. A time diagram
for the problem is as follows.

PAYMENT:  $4.000 $4.000 .. $4000 -wW -W .. -—-W
TIME: 30 31 .. 64 65 66 .. 80
RATE:

6% = .06 5% =.05

There are thirty-five deposits of $4,000 and the accumulated value of these
deposits one period after the last of them, that is to say on her sixty-fifth
birthday, is $4,000's'§|_06. There are also sixteen withdrawals of W and the value

of these at time 65 (her sixty-fifth birthday) is W'a'm_os. Since the withdrawals
exactly exhaust the balance, we must therefore have $4,0001¥§|‘06 = W'a'mw.

$4.000555 05 $472.483.4667 __ $41,520.01
. 11.37965804 ’

Thus, W =

BA II Plus calculator solution With the calculator in BGN mode and P/Y =
1 and C/Y=1, depress the following sequence of keys

3]s~ s]wy]lo][pv]4]o[o]fo] /] emr]cer]Ev]

to calculate Dr. Street’s accumulated value at the time of her sixty-fifth birthday.

With the accumulated value still displayed on the calculator, push
[Pv][1][s]~][s][wv][o][Fv] cer][pmr].

The calculator now shows —41,520.0057. The retirement plan pays out to

Dr. Street $41,520.01 each year. |







