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EXAMPLE 1.4.7 Banker’s rule actual/360

Problem: Suppose that the loan of Example (1.4.4) is made by 8% simple
interest computed using the Banker’s rule instead of 8% exact simple interest.
What is the amount of Brad’s required May repayment?

Solution The term of the loan is calculated as in Example (1.4.4) and we
use 360 for the number of days in a year. Therefore, Brad must repay Julio
$5,000�1 C .08� 205

360
�� L $5,227.78. .

The duration of the loan, be it an actual count of the number of days or
an estimate based on the assumption that all months have thirty days, may be
quickly determined using the BA II Plus calculator ’s Date worksheet so long as
the loan takes place during the years 1950 2049. (In fact, in the event that you
are interested in an interval other than during this one hundred year span, the
worksheet is still quite helpful [see Problem (1.4.7)]. We next illustrate the use
of the Date worksheet with the loan interval of Examples (1.4.4) and (1.4.6),
namely the period from October 14, 1998 until May 7, 1999.

Press 2ND DATE to open the date worksheet. Next push the keys

2ND CLR WORK if you need to check whether the calculator is formatted to

accept dates in U.S. order (MonthDay Year) or European order (DayMonthYear).
If it is ready to accept U.S. order, the display will read “DT1 = 12 - 31 - 1990”,
and otherwise the display will show “DT1 = 31 - 12 - 1990”, indicating European
formatting. The default formatting is for the U.S. ordering, and assuming this

is in place, you should push 1 0 • 1 4 9 8 ENTER to enter a starting

date of October 14, 1998. (Should your display have read “DT1 = 31 - 12 -
1990”, indicating European formatting, you should enter October 14, 1998 by

keying 1 4 • 1 0 9 8 ENTER .) Push ↓ and the display will show

“DT2”, indicating that the worksheet is ready to accept the loan completion date

of May 7, 1999. Enter this date by keying 0 5 • 0 7 9 9 ENTER or

0 7 • 0 5 9 9 ENTER depending on whether you have U.S. or European

formatting. (The BA II Plus calculator accepts calendar dates from January 1,
1950 through December 31, 2049. Regardless of which formatting is in effect, the
year is entered by keying the last two-digits after the month and day have been
entered. The month and day are each recorded by entering a two digit number,
and they are separated by entering a decimal point.)

Now that the loan commencement and termination dates have been entered,
you should press ↓ ↓ . This will result in the display reading either “ACT”

or “360.” The first of these tells you that the calculator is prepared to make an
exact calculation of the days the loan lasted, while the latter alerts you that it will
estimate the loan duration using thirty-day months. Should you wish to have the
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20 Chapter 1 The growth of money

other basis for the calculation of the loan duration, push 2ND SET , CPT .

On the other hand, if you are satisfied with the indicated calculation method, just

push , CPT . Now read the display. If you used the “ACT” calculation, your

screen should show “DBD = 205”, while the “360” method will produce “DBD
= 203”.

1.5 COMPOUND INTEREST (THE USUAL CASE!)

Although simple interest is easy to compute, practical applications of this
method are limited. We now explain why this is so. Suppose you invest at
a bank where savings accounts earn simple interest at a rate i. As noted in
Section (1.4), the effective interest rate in the n-th year is a decreasing function
of n. Consequently, you would do well to go into the bank, close your account,
and then instantly reopen it. But this would be inconvenient for you and for
the bank. Therefore, it is sensible for the bank to design an account that grows
in a manner where there is no advantage or disadvantage to closing an account
and then instantly reopening it. In particular, we want the effective interest
rate for the n-th period in to be independent of n.

Define

(1.5.1) i D i1 D a�1� − 1.

CLAIM 1.5.2:
If an accumulation function a�t� has the associated periodic in-
terest rates in all equal to the constant i, then the accumulation
function must satisfy a�k�D �1 C i�k for all nonnegative integers
k.

Claim (1.5.2) is a statement about the nonnegative integers. The Principle
of Mathematical Induction is a valuable technique for proving facts about the
nonnegative integers (or about any infinite set of consecutive integers with
a smallest element), and we shall use this method to establish Claim (1.5.2).
Mathematical Induction requires you to establish that your claim is true for
the smallest integer in your set of consecutive integers (in this case for k D 0)
and that the claim being true for a given integer k forces its validity for that
integer’s successor k C 1.2

Proof: (An induction argument) For a given k, refer to the equation a�k� D
�1 C i�k as equation k. Our task is to establish equation k for all nonnegative

2The following commonly used analogy involves dominoes or other thin blocks. It may help
you visualize why Mathematical Induction should be allowed. Suppose you place dominoes close
together with their faces parallel to one another. Do not use glue! If the block at one end falls
toward the next block, the blocks will all fall.




