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How To Use This Handbook

This handbook is divided into four sections as follows:

Section 1—Getting started, basic arithmetic, the calculator dis-
play, and the operational stack.

Section 2—Concepts of time and money, a tutorial explanation
of the financial topics and terminology covered in
section 3.

Section 3—Financial applications: keystroke procedures for
solving more than 50 different financial problems.

Section 4—Mathematical and statistical functions.

If this is your first Hewlett-Packard calculator, we encourage you to
read the entire handbook. If you are already familiar with HP cal-
culators and their logic system, then you may choose to skip some
material in the first section.

Before using the calculator, you may need to charge its battery pack as
described in appendix A. The calculator can then be operated while
the battery is charging or, later, on battery power alone.
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OFF [[IM ON

Power switch
(page 9).

BEGIN [Tl END

Annuity switch
(page 54).

@ Number of
periods in a
financial transaction
(page 52).

(ZX) Converts yearly
periods to monthly
payment periods
(page 52).

B Interest rate per
period (page 52).

(] Converts annual
interest to interest

rate/month (page 52).

Payment amount
per period (page 52).

(:=J) Computes accu-
mulated interest
between any two time
periods of a loan
(page 53).

@ Present value or
the amount of money
at the start of financial
term (page 52).

() Calculates simple
interest (page 53).

@ Future value or
amount received/paid
at end of term

(page 52).

(] Gives remaining
loan balance at any
point in time

(page 53).

Exchanges con-
tents of X- and
Y-registers (page 19).

(7] Linear regres-
sion. Calculates linear
function between two
or more points

(page 111).

BB Rolls down con-
tents of stack for
viewing in display
(page 19).

[ Linear estimate
(page 113).

Stores displayed
value in one of 10
storage registers
(page 22).

(O Computes the
mean or arithmetic
average (page 109).

Recalls (copies)
stored number from a
storage register onto
display (page 22).

(J Calculates stan-
dard deviation of a
sample (page 110).

Shift key. Selects
alternate function in
gold above function
keys. (page 9).

Copies number
in displayed
X-register into
Y-register; also,
separates successive
numerical entries
(page 10).

(-557) Resets
financial status indi-
cators and clears
statistical data

(page 54).

Changes sign of
displayed number
(page 9).
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(] Finds what % one
number is of another or
of the total (page 50).

Converts a number
to a percentage
(page 47).

(C7) Computes %
difference between
two numbers (ratio of
increase/decrease)
(page 48).

Clears display
(X-register)
(page 10).

[CC77]) Clears the
display, stack and
storage registers;
resets financial
status indicators
(page 54).

(5) () Arithmetic opera-
(=] tions (page 10).

(] Computes natural
logarithm (base e) of
value in display
(page 103).

(] Natural antilog.
Raises e to the
power of value

in display

(Page 104).

(] Raises number in
Y-register to power of
number in display
(page 105).

(J Computes positive
square root of number
in display (page 106)

Total sums,
products and squares
of numbers

(page 108).

(O Subtracts a sum,
product or square
from the summation in
) (page 109).



Introduction

Congratulations!

You’ve just made a wise investment, one that will save you money
today, next week, and next year. Your HP-22 is another professional-
quality business calculator from Hewlett-Packard—calculators
whose small size, internal financial power, and ease of operation have
made them the choice of realtors, bankers, stockbrokers, investment
consultants, and other people who require fast, accurate answers.
Over a million HP business and scientific pocket calculators are in use
throughout the world, so you’re in good company with HP!

Like any investor, you want to obtain the maximum return from your
investment. This handbook will help you get the most from your new
HP-22 calculator.

It’s really four books in one. The first section covers basic arithmetic
and the operational stack; the second section explains important
financial concepts; the third section describes how to solve simple and
complex application problems; and the fourth section explains the
mathematical and statistical functions on your calculator.

The secret to getting the most from your HP-22 lies in taking the time
to read through this handbook page by page and working the problems
as you go along. The more confidence you have in your calculator and
your own understanding of it, the more profitably you will use it.
Your HP-22 has several unique features that simplify problem-
solving. So, let’s get started.



Section 1

Getting Started
The Keyboard

An illustration of the HP-22 keyboard follows the Contents. The
unlabelled gold key extends selected keys to the functions
noted in gold above the keys. To use the alternate function (the one
in gold letters), merely press before pressing the associated
function key.

Power On

Your HP-22 is fully assembled with the battery pack inside. You can
run the calculator on battery power alone, or you can connect the
battery charger and use the calculator while the battery is charging.
To use the calculator on battery power only, first charge the batteries
for 6 hours. (Refer to appendix A.)

Whether you operate from batteries or from the charger, the batteries
must be in the calculator.

To begin, turn the power switch to ON. The display reads 0.00.
Now you are ready to work a few simple problems.

Keying In Numbers

Key in a number by pressing the digit keys in order, left to right. If
a decimal point is part of the number, you must key in the decimal
point in the appropriate position. For example, key in 148.84 by

pressing the keys:
WEMOEAE
The number 148.84 appears in the display.

If you make a mistake, clear the incorrect number by pressing
[®3. Then start again and key in the correct number.

Keying In Negative Numbers

To key in a negative number, key in the digits, then press the
(change sign) key. The number on the display will be preceded by a
minus (—) sign.

You already have 148.84 on the display. Press and see what
happens. If you press again, the —148.84 on the display returns
to a positive number.

9



The Key

Suppose you keyed in 149.84 instead of keying 148.84. That’s easy
to correct using the (clear X) key.

clears the display. If you make a mistake keying in a num-
ber, press to eliminate that number then continue by keying
in the correct value. There are two other clear keys on your HP-22:

@ (Cezr) and (BESET]. These are associated with the

financial keys and are explained in section 3 and appendix D.

An important point about your HP-22 is that it isn’t necessary to
clear it between arithmetic calculations. Previous data is automati-
cally pushed out of the way.

When you turn the power switch OFF, then ON again, the entire
calculator is cleared.

Performing Simple Arithmetic

Whenever you add, subtract, multiply or divide, you work with two
numbers and an arithmetic operation (+, —, X or +). Likewise, you
cannot add, subtract, multiply or divide unless there are two numbers
present in the calculator.

After both numbers are in the calculator, press the operations key.
Your answer immediately appears on the display. To place two num-
bers into the calculator and perform simple arithmetic:

1. Key in the first number.

2. Press to separate the first number from the second.

3. Key in the second number.

4. Press (+), &, (%) or (3] to perform the operation.

For example, you add 12 and 3 by pressing:

Press Display

12 [72. ] The first number.

(:\ Separates the first number from
the second.

3 [3. ] The second number.

[15.00 ] The operation is executed and

your answer appears on the
display.



The four arithmetic functions are all performed the same way:

To Solve Press Display
24 +3 24 3 [27.00 ]
2% -3 MEED D 2o
24 x 3 24 GUED 3 [7200 ]
24 + 3 24 3@ [8.00 ]

In the problems above, you pressed 24 EREZD 3. Try the same
number sequence without the EXERY step. What appears on the
display? It’s readily apparent that the key separates the first
number from the second.

If you have several numbers in a problem, you don’t have to press
after every single one. A number may also be followed by
an arithmetic operation ((+) (5} (x) or (3)) or by one of the key-
board functions, such as (] .

Sample Problems: Ready to try some problems on your own?
The correct answer is given; try figuring the keystroke sequences
by yourself.

Problem Answer

14 x 6 = [84.00 |
144 + 6 = [2400 ]
125 = (004 |
43
87
+ 455

A customer buys 12 items at $19.95 each.

What is the total sale? [:

Chain Calculations

Chain calculations are operations like adding the results of multiplica-
tion operations (the sum of products) or multiplying the results of
addition operations (the product of sums). Sound complicated? Not
so—it’s easy to do with your HP-22.



The process of solving a problem is as natural as if you were working
it out with pencil and paper. The calculator itself takes care of the
hard part. The HP-22 not only displays intermediate answers; but it
also retains these results until you need them, then inserts them into
the calculation.

For example, solve (12 + 3) X 7.

If you work the problem with a pencil and paper, you would first
calculate the intermediate result of (12 + 3). . .

15
(12//3) X7 =

Then you would multiply 15 by 7.

15
(12/3) X7 =105

With the HP-22 you work through the problem exactly the same
way—always concentrating on just two numbers at a time. First,
you solve for the intermediate result. . .

To Solve Press Display
(12 + 3) 12 3 [1500 ]

. . . then solve for the final answer. You don’t need to press
to store the immediate result—the HP-22 stores it automatically when
you key in the next number. To continue. . .

To Solve Press Display

15 x 7 7 (70500 ]

Now, try this problem. Remember that you have to press to
separate the first number from the second. After that, as the calculator
performs each operation, it stores the new number.

To Solve Press Display

2 +3
2EED3H 103

10




Following the rules of mathematics, you solve the expressions in
parentheses first. Then move through the equation as you did before,
one successive number and function at a time.

To Solve Press Display
3(16 — 4) 16EED 453X [3600 ]

2 (5012;14> 50 EOED 140
RPH2KX

Problems that are even more complicated can be solved in the same
manner, using automatic storage of results. For example, to solve
(2 +3) X (4 +5), you would:

First add 2 and 3:
Press Display

5
23) X 4+ 5) 2EED3H )

Then add 4 and 5:
Press Display

5 9
QA3 x @5 4 CIED 5@

The 5.00 and the 9.00 are already in the calculator; so for the final
answer, simply multiply them:

Press Display

5 9
) x @5 B

Not once did you have to write down a ‘‘subtotal’’ or intermediate
result. The HP-22 automatically remembered them.

Now, try solving these sample problems. (If you have trouble obtain-
ing the correct answers, review the last few pages.)

Sample Problems

(2 X3)+(@ x5 =[2600 ]



(14 - 12) X (18 = 12) _
O-7

(17 = 12) x4 = (10 = 5) = [400 ]

You want to purchase two calculators at $395 each. Your state has a
4% sales tax. How much will they cost?

2 ($395 X 1.04) =

Before proceeding to the financial problems, take a moment to look
further at your calculator. The more you understand your HP-22, the
more you will use it efficiently and confidently every day.

The Display

The display is your viewing window into the calculator. The display
is also the means by which the calculator communicates with you—to
tell you that the power is low or that you attempted an illegal
operation.

Low Power Display

When the batteries get low, several decimal points will appear on the
display interspersed among the numbers. Where your true decimal
point appeared, there will be a blank. For example, if you have the
following number on the display:

Ordinary display: 17.45

the low-power indication will look like this:

Low-power display:
blankA

This means you have approximately one minute of operating time left.
Then you must either charge the battery or insert a fully-charged
spare battery pack. (Refer to appendix A.)

Error Display
If you attempt an improper or impossible operation, the word

appears on the display. For example, enter a number
and try to divide by zero. (Go ahead, try it.) The calculator recog-
nizes this as an illegal operation. Other improper operations include
the square root of a negative number or O raised to a negative power.

To clear the error display, press EE3.



Rounding Numbers
If you key in a long numerical sequence, such as:

19.785234
when you press EXEY , the display reads: (71979 ] . Because

most financial calculations deal with dollars and cents, numbers in
the display usually are rounded to two decimal places.

The HP-22 always computes internally using 10 digits of each
number. Rounding affects the display only; it does not affect the
accuracy of the number internally. While you see 19.79 on the
display, the number inside the calculator is: 19.78523400.

Display Formatting
Sometimes you want to see more than two decimal places. You have
19.79 on the display. Now, press 4.

The gold key lets you view the number inside the calculator
to more than (or fewer than) two decimal places. Using the

key, you can display the number in business fixed decimal notation
or scientific notation. No matter which form you choose, remember
that the HP-22 always calculates internally with the entire 10-digit
number.

Fixed Decimal Point Display

To view other than two decimal places, press followed by

the appropriate number key (0 thru 9) to specify the number of decimal
places. After keying in 19.785234, try the following:

Press Display

4 [19.7852_]
6 [19.785234 ]
2 [19.79 ]
0 (20 ]

A display setting remains until a different one is specified by the
user. If the calculated number is greater than the 10 digits of fixed
notation can display, the HP-22 will automatically switch to
scientific notation.

If you turn the calculator OFF, then ON, the display always returns to
two decimal places: 0.00 for normal business operations.



Scientific Display
Scientific notation displays the number as N X 10n where N is
between = 1 and * 10. For example, means

1wwn4x10Mnommwwm4[::::::jmwm

1.9785234 X 10° or 197852.34.

Scientific notation is useful when you are working with very large or
very small numbers. The first eight positions in the display are
reserved for the number (N), the last two positions are reserved for
the exponent of 10. As you have seen, the exponent can be positive
(05) or negative (—05).

To view answers in scientific notation, press ).

Press Display

197.85234 2
o [To75257 07 Represens

1.9785234 X 102,
2 (19785 ]

If you are using scientific notation and turn the calculator OFF, then
ON, the display returns to two decimal places: 0.00.

Automatic Display Switching

The HP-22 automatically switches the display to scientific notation
whenever the number is too large or too small for fixed decimal
display. For example, if you are figuring a 5% discount on a nickel
item (.05 X .05):

Press Display

CLX Normal fix 2 display.
05

.05(x) Scientific notation.
Another way of displaying the answer would be to press 4 to
obtain . But in the normal fix 2 (business) notation,

you would have only seen so the display automati-
cally switches to scientific notation to let you view the answer.



Overflow and Underflow Displays

When the number in the display is greater than 9.9999999 x 10%
(and that’s a very large number), the HP-22 displays all 9s to indicate
that the problem has exceeded the calculator’s display abilities.

[9.9999999 99 |

If an excessively large negative number is calculated (greater than
—9.999999 X 10%), the overflow indicator is all 9’s preceded by a

minus sign.

There is also an underflow indicator. Very small numbers (less than
1071%%) are displayed as 0.00. If you press (4], the display

reads: (00600000 00_]
The Operational Stack

The HP operational stack and its associated logic system is the most
efficient method available for solving complex problems. You saw
how easy it was to perform chain calculations because the calculator
retained intermediate answers. This section describes how the HP-22
does that.

The X-Register (The Display)

Inside your calculator is a memory of four registers, ‘‘stacked’’ one
on top of each other, like shelves. These are labelled X, Y, Z and T,
with T at the top and X at the bottom, like so:

Stack
T 000 Top
y4 0.00
Y 0.00
X Display

When the calculator is switched ON, the entire machine is cleared so
all four stack registers are set to 0.00. You can also press
(CC27] to clear the stack. When you key in a number and it appears
on the display, it can be a simple digit, like 1 or 2, or it can be a
long numerical sequence, like 3.141592654. Each number, no
matter how simple or complex, occupies one register.



The X-register is the only one that’s visible. What you see on the dis-
play is also written into the X-register. For example, if you keyed in
21, the stack would look like this:

T 0.00
Y4 0.00
Y 0.00
X 2 Display reads: 21.

Because the X-register and the display are the same, pressing
clears the display.

Now, add 21 and 34. In order to key in a second number, you must
separate the first number from the second by pressing EAED . When
you press the first number is entered up into the Y-register to
make room for your next entry.

T 0.00

y4 0.00

Y 21.00

X Display

The number 21 also still appears on the display (X-register) until
you write over it by keying in a new number. If you are interrupted
in the middle of a calculation, the number still on the display tells
you where you left off. (For example, if the number on the display is
21 without trailing zeros, you probably haven’t entered it yet. If you
had hit the key, the display would read 21.00.)

Since you are adding 21 and 34, key in the second number. The
memory registers look like this:

T 0.00

z 0.00

Y 21.00

X Display

The numbers in the stack are positioned vertically the same way you
might perform the arithmetic on paper:

21
+ 34
?




The simple old-fashioned math notation explains what is happening
inside your calculator. Both numbers are positioned in the stack first;
then the operation is executed when you press the proper key
(+, —, Xor +).

To add the two numbers, press (+). The display reads [55.00]. What
number is now in the X-register?

Is anything in the Y-register? Let’s take a look.

Key

To verify what is in the Y-register at any time, simply press the
(x exchange y) key. The key exchanges the contents of
the X- and Y-registers while the top two registers remain unchanged.

T 0.00 T 0.00
0.00 V4 0.00
What
at was Y 0.00 Becomes Y 55.00
X Display X

Notice that the numbers move, but the registers themselves (the
storage ‘‘shelves’’) remain in the same position.

Pressing again restores the numbers in the X- and Y-registers
to their original positions.
Another benefit of EZ is that you can use it correct your own

transposition errors. Suppose you want to divide 25 by 5, but you

. . 25 5
inadvertently key in 5 25. You want to solve 5 not 35
Since both numbers are in the stack, press to transpose them

to the right positions, then press (.

@ Key

The @@ (roll down) key lets you review the entire stack contents
at any time. Each time you press @@, the stack contents shift
down one register.



The X-register reads[ 55.00 ____|. When you press @, the number
in the X-register rotates to the top of the stack so that the other numbers
can drop down.

T 0.00 T 55.00

Z 0.00 © 4 0.00

Y 0.00 Y 0.00

X 55.00  Display X 0.00 Display

Like EX¥3, the contents of the registers shift, but the registers them-
selves remain in the same position. Only the numbers move.

Press @3 again and the contents shift down once more.

T 0.00

Y4 55.00

Y 0.00

X 0.00 Display

Press @ twice again (four times all together). The 55.00 should
appear on the display (X-register). It takes four presses of the (X3
key to examine the entire stack once and return the contents to their
original registers.

Numbers in the stack do not move when a new number is keyed in
immediately after pressing or . However, if you press (I3
or immediately after pressing or (83, the numbers in
the stack will move upwards when a new number is keyed in.

Other Operations and Functions: Subtraction, multiplication,
division, and exponentiation work the same way as the addition
problem you just solved. In each case, the numbers must be in the
proper position before the operation or function can be performed.

For example, to solve 34 — 21:

Press T o000
Z 0.00
34 21 Y 34.00
X 21 Display



Press

T 0.00
Y4 0.00
S Y 0.00
X Display

Suppose you want to add: 27 + 14 + 15 + 38. You have already
learned how to solve it such that after entering the first number,
you proceed one number and operation at a time (27 14
15 38(#).

Now that you have learned the stack, another method would be to
enter all four numbers into the stack, then add:

Press
27 14 T 2700
15 38 Z 14.00
Y 15.00
X Display
T 2700
Z 27.00
Y 14.00
X Display

The number in T is duplicated in T and Z, the number in Z drops to
Y, and the numbers in Y and X combine to give the sum visible on
the display. The same duplicating and dropping action also occurs
with(3), (x) and (). To continue with the addition. . .

Press
T 27.00
z 27.00
Y 27.00
X Display



Storing and Recalling Numbers

Besides the stack, another 10 memory registers are provided for
manual storage and recalling numbers.

To store a number, press then a digit from O to 9 to specify
the storage location. 0 places the number on the display in
register O; 1, in register 1; 2, in register 2; etc. Data in
a storage register is changed by writing over it with a new value
or by storage arithmetic.

To recall the number, press &8, then the address digit (O to 9).
When you press 3, a copy of the number in register 3 appears
on the display; the original value will remain in the storage location
until you write over it or clear it. Recalling data also moves the
numbers in the stack upward.

Sample Problem: Suppose you want to calculate the cost of buying
an item in various quantities. The unit price of the item is $132.57
and the quantities selected are 47, 36 and 29.

One way to solve this is to store the unit price in register 0. Then
recall it to multiply each quantity.

Press Display

132.57 ©

47 (6230.79 ]  First total.
© [13257 |

36 : Second total.
© [13257 ]

29 [ 3844.53 | Third total.

The individual totals are still in the stack, so you can easily calculate
the combined total cost by adding them.

Press Display

[8617.05 |
[ 14847.84 | Total cost.



Storage Register Arithmetic

Arithmetic can also be performed using the number on the display and
a number in a storage register. The arithmetic is performed upon the
register contents, and answers are placed in the storage register—not
on the display—so you have to recall them to see or use them.

To perform storage register arithmetic using the number on the
display:

1. Press &Y.
2. Press the desired arithmetic operation (], (5, (X) or (5)).
3. Press the storage location number ((0) thru (9)).

For example, to store 6 in register 3 and add 5:

Press Display

6 [6.00 ] Stores 6 in register 3.

5 [5.00 ] Adds 5 to register 3.
[11.00 ] Confirms that 11 is stored

in register 3.

If you had pressed: 5 (#), that would overwrite the stored
6 with the 5—the value stored in register 3 would be 5, not 11.
Now, subtract 4 from the number in register 3:

Press Display

‘8B 06 [0 ]

Notice that the general rule is:

Number on display, @, operation, location.

Clearing the Storage Registers

It is usually unnecessary to clear storage registers O thru 9 because
you can simply write over the old number. (Previous data is pushed
out of the way.)

The (CCc27] function clears all 10 storage registers and the opera-
tional stack.



Availability of Storage Registers
As a general practice, it is wise to use storage registers 0 thru 4
first to preserve your data.

When the key is used in statistical problems, the HP-22 uses
registers 5 thru 9 for its own internal data storage. Therefore, those
registers are temporarily not available to you for manual storage.

During financial calculations that solve for interest, storage registers
8 and 9 are utilized by the calculator. When solving for accumulated
interest, the HP-22 clears register 7.

For a detailed pictorial explanation of the HP-22 storage registers,
read appendix D, How the HP-22 Registers Work.
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Section 2

Concepts of Time and Money

Essentially, there are two things you can do with money: spend it or
invest it. A savings account in a bank is considered an investment, but
putting your money under the mattress would be a bad investment.
Whether you spend or invest it, you want to receive something
worthwhile in return.

This section looks at the nature of cash flows, or how time and money
relate to one another. And time does influence the value of money.
After all, $1000 today has a different value than $1000 in 1945.
Likewise, $1000 in 1945 had a different value than the same amount in
1930.

The formulas for solving common time-and-money problems are
given throughout this section, but don’t dwell on them or attempt to
memorize them. Your HP-22 calculator has all these formulas built-in
and ready at your fingertips, so you are free to concentrate on the
concepts themselves.

Percent: the Universal Yardstick

Percentage is the universal yardstick—the common standard of
measurement—in the financial world. If your money increases or
decreases, the gain or loss is measured in percent as well as in dollars.
Taxes, interest rates, discounts, inflation, appreciation, depreciation,
even the last raise you got, or the typewriter you bought last week for
40% off—all are expressed in terms of percent.

Percent, denoted by the symbol %, simply means hundredth. When
you see 25%, it’s the same as 25/100 or 0.25 or %. The actual
mechanics of how to solve percentage problems are explained in
section 3 of this handbook; here, we are concerned with the concept
itself.

Percentage is a dynamic relationship, a comparison or ratio of two
numbers that often signifies that a change has taken place. ‘‘Third-
quarter earnings are down 27% from last year’’ may be cause for
concern, while ‘‘a 12% raise effective today’’ may be cause for
celebration.

‘e

27



Likewise, when you start with a given amount of money and receive
money in return, the difference—whether it’s a gain or loss—is
viewed in relation to the original amount and expressed as a per-
centage. If you start out with one share of stock worth $100 and sell it
for $125, you have earned 25/100 or a 25% return.

When you superimpose that gain or loss against time, it’s called the
rate of return. The time period most commonly used in business is
one year. So if you earned that $25 in one year, that’s a 25% annual
rate of return.

Interest
Percent is also used to calculate interest. Interest is a charge for the
use of money. In a sense, you ‘‘rent’’ the money or someone *‘rents’’
it from you.

Interest is based on three things:

1. The amount of money borrowed or saved.
2. The length of time.
3. The interest rate (a percentage).

This makes sense because the longer you rent something, the more
you pay for it. If you rent a car for a week, it will cost more than if you
rent it one day.

You can charge for money by the day, the week, the month, etc., but
usually money is loaned or borrowed at a yearly rate. This annual
interest rate is called the annual percentage rate or APR and is
expressed as a percent. If a certain investment pays 9% yearly, that
means $9 per year for every $100 invested.

But there are other considerations, too, when you pay or receive
interest—namely, what rype of interest and how often it is paid.

Simple Interest

With simple interest, only the principal—i.e., the original amount of
money—earns interest for the entire life of the transaction. For exam-
ple, suppose you put $1000 in the bank at 8% simple interest for 3
years. The formula for calculating simple interest is:

Interestimpley = Principal x interest rate x time

So, you would earn: I = $1000 X 8% X 3 = $240 during that time
period.



Simple Interest

$80 $80 $80

Year 1 UYear 2UYear 3H
— N — e’ N — e’

$1000 $1000 $1000

In essence, you receive $80 in interest at the end of the first year. Since
only the principal ($1000) earns interest, you would receive another
$80 at the end of the second year, and another $80 at the end of the
third year.

Could you earn more than $240 in those three years with the same
$1000? Yes, by adding the interest to the principal each year.

Compound Interest

Suppose at the end of the first year, you withdraw the $1080, go to
another bank, and deposit a balance of $1080. The second year, you
willearn I = $1080 X 8% X 1 or $86.40. You do the same thing again
and, at the end of the third year, earn I = $1166.40 X 8% X 1, or
$93.31.

Compound Interest

$80 $86.40 $93.31

Year 1 BYear ZHYear 3G
— N — N —

$1000 $1080 $1166.40

Instead of $240, you receive $259.71. By adding the simple interest to
the principal each year, you increased the earning power of your
money by $19.71.



Fortunately, you don’t have to run all over town withdrawing and
depositing money. Banks have an efficient way of handling that for
you. With compound interest, each time the interest is paid, it is
added to the balance or principal. Compound interest is usually stated
as an annual rate, although it may be paid (compounded) daily,
monthly, quarterly, or semi-annually.

So if you have $1000 at present, before you invest you can calculate
how much money you will receive in the future. This is called future
value. The formula for computing the future value of money with
compound interest is:

FV =PV X (1 + i)

or no. of
interest rate compounding
Future Value = Present Value x f 1 + per compounding periods.
period

Or perhaps you want $1000 in the future—to take a trip to Acapulco
next year—and want to know how much you have to invest to reach
that goal. Since you have established the desired future value, you are
solving for the money required right now or the present value. The
formula for computing present value with compound interest is:

FV
PV ="

(1 + iy
or:

Future Value
Present Value =

interest rate no. of compounding periods.
1 + per compounding
period

Notice that both formulas use compounding ‘‘period’’ as the time
element. If interest is compounded annually, then one year is the
period of time. But when interest is compounded more often, the time
element or compounding period affects the value of your money.

Compounding Periods

Let’s go back to your original $1000, invested at 8% compounded
annually for 3 years. Using the future value formula, you can calculate
what you will receive at the end of those 3 years:

FV = $1000 x (1 + .08)® = $1259.71



Is there a way to earn more money with that $1000 at the same 8%
interest rate? Yes, by compounding or adding the interest to the
principal more than once a year. Suppose you put that money into an
account where the 8% interest is compounded quarterly. How much
do you have at the end of a year? (Note: in the formula, you must use
‘‘interest rate per period’’ for i. Since 8% is the annual rate, you have
to divide by the number of compounding periods, in this case, 4.)

FV = $1000 X (1 + .02)* = $1082.43
How much will you have after 3 years?
FV = $1000 X (1 + .02)* * 3 = $1268.24

Now, instead of $240 or $259.71, you earned $268.24 in interest. It
becomes apparent that the more often interest is compounded, the
more money you receive in return.

Try figuring $1000 at 8%, compounded monthly for 3 years:

08 12 X 3
FV = $1000 x (1 + 5 ) =$1270.24

Try the same problem again, compounded daily this time:
08 365 X 3
FV = $1000 X (1 + ) = $1271.22

365

Just by more frequent compoundings, you have increased your earn-
ings. Notice, in the above problems, that interest rate per period
MUST correspond with the compounding period interval. Don’t mix
monthly interest with quarterly periods or daily interest with semi-
annual compounding periods.

Is there a limit to the amount of money you can earn by increasing the
frequency of compounding? Of course, and it’s called continuous
compounding. We’ve seen that compounding more and more fre-
quently increases your earnings. If you compound continuously (more
often than daily or hourly or every second), you reach the maximum
mathematical limit. In other words, you reach the point where you just
can’t compound any more often.

Section 3 describes how to calculate compound interest and continu-
ous compounding with the HP-22, so you’ll encounter this topic again
in the financial applications problems.



Effective Annual Rate

Something interesting is emerging here. Even though 8% is stated as
the annual rate, you actually receive more than 8% interest with
compounding more than once a year.

$1000 at 8% for 1 Year
COMPOUNDED RETURN %INTEREST

Quarterly $1082.43 8.243%
Monthly $1083.00 8.300%
Daily $1083.28 8.328%
Continuous $1083.29 8.329%

When interest is compounded more often than once a year, the stated
annual rate (8% in the example above) is called the nominal rate. The
rate of interest actually earned in one year (8.328%) is called the
effective rate.

Many savings institutions quote both the nominal rate and the effec-
tive rate. And your calculator can quickly convert one to the other. As
the chart shows, the effective rate may differ considerably from the
nominal rate, so it pays (literally!) to know what it is.

So far, we have been dealing with four basic elements: the amount of
money you have, right now, to invest (present value); the interest rate
(i); the number of compounding periods (n); and the amount of money
you will get back (future value). Notice that these four elements
correspond to four out of the top five keys on your calculator.

The fifth key (PMT) stands for payment. We just used an example
where money sat in the bank. Now, let’s look at a few situations where
you are required to make payments.

Annuities

An annuity is a series of equal payments made at regular intervals.
Your paycheck is an example of an annuity—also your monthly rent
or mortgage payment, the premiums on an insurance policy, the
installments on a car loan, or regular deposits into a savings account.

The time between annuity payments is called the payment interval or
payment period. If your payment is due at the end of each payment
period, it’s called an ordinary annuity or payments in arrears.
Examples of ordinary annuities are a car loan (where you drive away



now and pay later) or a mortgage (where the payments start one month
after you get your loan).

The time/money relationship for an ordinary annuity with monthly
payments for a year—a loan, for example—would look like this:

Ordinary Annuity

1st 12th
PMT 2 4 10 11 PMT

HUUHﬁ gonnn

mMeocoom
10

Month
Money Received

But with some annuities—like insurance premiums or a lease—the
payment is due at the beginning of the month. This is called an
annuity due because the payment falls at the beginning of the pay-
ment period. Other terms are payments in advance or anticipated
payments.

An annuity due with monthly payments for a year—say, a car insur-
ance policy—looks like this:

Annuity Due

1st 12th
PMT 2 6 PMT

Hﬂﬂﬂﬂﬂ ﬁﬁ i

e oo o m mmmmm
10

Month

Policy Purchased

Notice that with an annuity due, you have a payment right away at the
beginning of the first interval. With an ordinary annuity, your pay-
ment isn’t due until the end of the first period, but you also have a
payment at the end of the entire term.



What difference does it make whether you pay at the beginning of the
month or at the end of the month? It’s still 12 payments so it’s all the
same, right? WRONG! It does make a difference.

Suppose you are undecided whether to buy or lease a car. Either way
it will-cost you $165 a month for 24 payments at 12% interest. So you
can check to see whether the loan or lease would be less expensive.

The formula for the present value of an ordinary annuity (loan) is:

PV = PMT [ﬂ]
1

Substituting the known values, you calculate the present value of that
series of payments, i.e., if you paid a cash lump sum instead of
making payments, you’d pay $3505.16.

The formula for the present value of an annuity due (lease) is:

[1—(1 + i)‘“] ,
PV=PMT | —— |1+

1

Substituting the values for PMT, i and n, you discover that the present
value of the lease payment would be $3540.21. An annuity due will
cost you $35.05 more.

That was a borrowing example. Now, look at a savings situation or
money in the bank. The sooner you make a deposit, the sooner you
start collecting interest. If you wait a month before making a deposit,
you will lose a month’s interest.

Consider a saving plan in which you deposit $100 a month and earn
8% interest compounded monthly. The formula for future value of an
ordinary annuity is:

1 +in —
FV = PMT x [L#]
1

So, if you deposit the money at the end of each month, after a year you

will have:
.08 12
1 + -1
12

.08

12

FV =$100 X =$1244.99



The formula for future value of an annuity due is:

[(1+i)“—1] .
FV=PMT x | ——~ |1+

1

So, if you deposit at the beginning of each month, after a year you will
have more:

08 12
1 -1
12 08
FV =$100 x 1 + 5 =$1253.29
1

.08
12

Although it’s the same number of payments, the same amount, and the
same interest rate, as you can see, investing at the beginning of the
payment period does make a difference: you earn more money!

It’s important to remember that if you are borrowing or paying money,
an ordinary annuity is to your advantage because it will cost you less.
If you are investing or receiving money, an annuity due is preferrable
because it is more profitable.

Loans and Amortization

Many of the annuities that you will encounter are loans, so here’s a
word or two concerning interest on loans.

Annual Percentage Rate
The federal “‘truth in lending’’ laws require a lender to state interest in
terms of the annual percentage rate or APR.

If previously an interest rate was quoted as *“1-1/2% a month,’” now it
is quoted as ‘‘1-1/2% a month or 18% annual percentage rate.”’
Whenever you encounter a daily, monthly or add-on rate—anything
other than the annual interest rate—for your own protection, you
should also know the APR.

Add-On Interest

Occasionally you will encounter a loan that has add-on interest. This
means that simple interest is computed for the life of the loan and
added to the loan.

Add-on interest can be deceptive, so be sure you also know the annual
percentage rate. Add-on interest sounds attractive because the rate



quoted is usually low. However, a 5% add-on loan of $1500 for 18
months actually comes to 9.27% APR.

With add-on interest, you pay interest on the entire loan amount for the
entire term. As you shall learn in the next discussion, with a direct
reduction loan you pay interest only on the unpaid loan balance which
gradually decreases.

The Financial Applications section describes how to convert add-on
interest rates to APR.

Amortization

If a loan or interest-bearing debt is discharged by (usually) equal
payments, then it is said to be amortized. The word amortization
comes from the French ‘‘a mort’’ meaning ‘‘at the point of death’’
Likewise, you are ‘‘killing’’ a loan by paying it off.

Most simple mortgages and installment loans are called direct reduc-
tion loans. The debt is discharged by equal periodic payments al-
though varying portions of each payment are applied toward principal
and interest.

The interest is paid first, then the remainder of the payment is used to
reduce the debt. The time frame over which you make payments is
called the schedule of payments. The breakdown of payments into
interest portions and principal portions is called an amortization
schedule.

Suppose you find your dream house. If you take out a $35,000
mortgage for 30 years at 8-3/4%, your monthly payments are
$275.35. Your payment schedule would look like this:

PMT
$275.35

ooong 4on

359 360
Month

$35,000 Loan



At the end of the first month, interest is calculated on the entire
$35,000:

8.
7;-% X 35,000 = $255.21

and is added to the balance:
$35,000 + $255.21 = $35,255.21
Then your first payment is deducted to obtain your new balance:
$35,255.21 — $275.35 = $34,979.86

The next month and every month thereafter, the same procedure is
followed, i.e., interest is calculated first and added to the balance
before your payment is subtracted.

The amortization of your mortgage would look like this:

Principal Portion

Periodic of Payment

Payment
Amount Interest Portion
$275.35 /ot Payment.”

12 3............. 360
Periodic Payment Number

As you reduce the size of the loan, the interest decreases. . .and a
gradually higher percentage of each payment goes toward the debt
itself or outstanding principal. By the time you reach your last pay-
ment, very little is deducted for interest.

With your HP-22 calculator, at any point in time you can easily figure
the accumulated interest and remaining balance of your loan. The
keystroke procedure is described in the Financial Applications
section.



Balloon Payments

In real life, cash flows (money in and money out) are not always so
simple that they can be divided neatly into equal amounts of money or
equal periods of time. A common financial occurrence is an annuity
that has a large payment at the end, like so:

PMT
PMT PMT PMT PMT PMT PMT U

googgng

The last payment—usually considerably larger although it could also
be smaller than the others—is called a balloon payment or balloon.
For example, if you inherit a windfall and pay off your mortgage
before the 30 years of the loan have elapsed, that’s a balloon. In some
instances, when your money is tied up elsewhere, it is to your advan-
tage to make small installment payments, then later pay the major
portion of the debt when money is available.

In the leasing and real estate industries, this large amount at the end is
often called the residual value. Even after several years of use or
depreciation, a building (and especially the land that it is on) still has
some cash value. For example, an owner can lease an office building
for 25 years, and then still sell it. The cash flow for residual value fits a
similar pattern to the balloon payment:

Residual
PMT PMT PMT PMT PMT PMT U

goggaon




There are other financial situations that fit the same pattern. For
example, you lease a piece of capital equipment—say, a computer—
for 5 years. At the end of the leasing period, the equipment still has a
certain residual or fair market value.

Regardless of the specific name, just remember the concept of a
balloon payment: a different amount, usually larger, at the end of the
term.

Sinking Funds
Another method of discharging a debt is called the sinking fund
method and is commonly used with bond issues.

Put yourself in the position of a bond issuer. Since millions of dollars
are often borrowed by the sale of bonds, that amount of money just
can’t be plucked out of thin air when the bonds mature. In order to be
able to meet the redemption price of the bond, the bond issuer creates a
separate fund into which he makes equal periodic deposits over the
term so that just after the last deposit, the fund amounts to the debt (the
face values or redemption prices of the bonds). This is called a sinking
fund because its purpose is to sink—or shrink—the debt. Usually the
sinking fund itself earns interest but not necessarily the same rate of
interest that the bond issuer is paying.

How does this differ from putting money aside in a regular savings
account? Mainly, because a sinking fund is an ordinary annuity—not
annuity due—and payments into the fund are made at the end of each
payment period.

Let’s look at an example: a 10-year bond issue of $100,000 is to be
discharged by the sinking fund method. If 20 semiannual deposits, the
first due in 6 months, are made into a fund that pays 5% compounded
semiannually, find out how much you have to deposit into the fund
each time.

To solve this, consider a sinking fund the same as future value of an
ordinary annuity.

1+ —
FV = PMT X [u]
1

$100,000 = PMT X w
’ .025

PMT = $3914.71 (Your semiannual deposit into the sinking fund.)



The bond issuer’s deposits into the sinking fund look like this:

$3914.71 $3914.71

GHUH g

12 18 24
____, Years
Months

Bond Is Sold

In summary, sinking fund means that you discharge a debt by ac-
cumulating funds.

Discounted Cash Flow Analysis

By now, you have a good grasp of several financial terms and con-
cepts. But we haven’t answered the questions you will ask over and
over again: ‘‘“What should I invest in?’” *‘Is investment A better than
investment B?”’ ““Where will I make the greatest profit?’” **Should I
buy securities or a shopping center?’’

For all the other wonderful things your HP-22 does, it is not a crystal
ball that can give you a ready answer. However, your calculator can
help you evaluate future cash demands and returns to see which
scheme or investment best meets your profit objectives.

One method of evaluation is called discounted cash flow analysis.
There are two ways to use discounted cash flow analysis: the net
present value approach or finding the discounted rate of return.

Solving for Net Present Value (NPV)

Suppose you invest a large amount of money (IN'V) into a scheme that
generates a cash flow cf; the first year, cf, the second year, and so on,
up to cf, in the n'! year when the cash flow ends. You could write it
down like this:

—INV + cash flow first year + cash flow second year + . . .

. .. + cash flow n' year
or:  —INV +cf, +cf, + ... + cf,

INV, the original investment, is negative because it represents a cash
outlay. A diagram of the cash flows might look like this:



Ny ©f

Notice that the cash flows may not necessarily be positive. Maybe, in
anew business, you have aloss the first year. Or perhaps after you’ve
been in business a while, a recession causes you to have a bad year.

You also have to consider the time value of money, not just the dollar
value. (Would you rather have someone give you $10,000 today or 5
years from today?) The cash flows (cf;, cf,, etc.) are mini-future
values that you are going to receive. But realistically they have to be
translated back (discounted) to present value for you to accurately
assess the investment.

In the compound interest discussion, you learned the formula for
present value:

FV
PV =1
(1 +iyn

You can translate the future cash flows to present values:

cf, cf, cf,
NPV = —INV + + —+ ..t
(1 + i)} (1 + 1)? (1 + 1"

This method of analysis is called solving for net present value
because you are comparing the sum of the present values of all the
future cash flows (all the cf’s) to the initial investment (—INV). Fori,
substitute the rate of return that you want from the investment.



At the start, the net present value (NPV) is negative because you’ve
put out a large amount of money (INV). As the cash returns flow in,
NPV will increase. Eventually—hopefully—NPV will turn positive.
When NPV = 0, you have reached the break-even point on the
investment.

If you have a specified period of time in mind and NPV is still negative
after that time has elapsed, then forget that investment scheme and
move on to another.

It’s a simple, clear-cut analysis: if NPV is negative, the net present
value is less than the investment and the investment is NOT profitable.
Assuming a desired minimum yield, if NPV is positive, the invest-
ment does meet your profit objectives.

For example, you are thinking of buying an apartment building for
$100,000. Based on the anticipated cash flows below, will this in-
vestment return 10% a year?

Year Cash Flow
1 $7000
2 $8500
3 $9000

4 (You intend to sell it.) $120,000

Simply substitute these values into the equation:
$7000 + $8500 4 $9000
(1 +.10)! (1 + .10) (1 + .10y

$120,000
(1 + .10)*

NPV = —$100,000 +

=$2111.88

The net present value after the fourth year is positive, so the invest-
ment does return 10% or greater per year.

Suppose you sell the building in the second year for $110,000.
Would that be more profitable?

7000 110,000
NPV = —$100,000 + i + i =$-2727.27
(1 + .10)! (1 + .10

Answer: No. The net present value is negative so you won’t even meet
your desired 10% rate of return.



Solving for Internal Rate of Return (IRR)

Sometimes if you know your initial investment and can predict the
periodic cash flows, you want to find the rate of return that you will
earn. This is also called yield, discounted rate of return, or internal
rate of return (IRR).

The same formula applies, only NPV = 0.

£ .
NPV = —INV 4P cfn

L+
(1 + i) (1 + 1)? (1 + i

Solving for i gives you the rate of return on your investment.

The easiest way is to estimate the rate of return you are looking for.
Substitute that percentage for i, then solve the equation. When NPV is
0, your ‘‘guesstimate’’ is the actual IRR. If NPV is negative, your
estimated percentage is higher than the actual IRR—try a lower
interest rate. If NPV is positive, the actual IRR is even better or
higher than your desired rate.

For example, what is the estimated rate of return for a restaurant
costing $200,000 that produces the following cash flows?

Year Cash Flow
| —$4000
2 $20,000
3 $27,000
4 $42,000
5 $56,500
6 (you sell it) $230,000

If you try 12%, the NPV after the sixth year is $6867.05 so the actual
IRR is higher than 12%.

Next, try 13%. This time the NPV is negative (—$2265.95) so the
IRR must be less than 13%.

As a result of these two iterations, the IRR must be between 12% and
13%. Since the NPV for 13% is closer to zero than the NPV for 12%,
the IRR must be closer to 13%. The actual yield or IRR on this
restaurant investment is approximately 12.75%.



Purchasing an HP-22 calculator is just the first of many profitable
decisions. Now, you can use your HP-22 to evaluate time and money
relationships before you invest, and to explore several financial alter-
natives. The next section describes the keystrokes used to solve the
financial problems discussed here and specialized application prob-
lems. If you have understood these concepts, the mechanics of solving
a problem—be it in real estate, banking, leasing, insurance or
investments—will not be difficult.
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Section 3

Financial Applications

Calculating Percentage Problems

There are three function keys on your HP-22 for calculating per-
centage problems: B, (C7) and [77). Each serves a different
purpose. The function is used to find a percentage of a num-
ber. The (Z7) function is used to find percent differences (%
increase/decrease). And the (7] function is used to find what
percent one number is of another or of the total sum (proportion).

With the HP-22, you don’t have to convert percents to their decimal
equivalents; 4% need not be changed to .04. It can be keyed in the
way you see and say it, 4 @.

Finding Percentage 3

To find the percentage of a number, key in that base number and press
GOED. Then key in the numerical value of the percent and
press 3.

For example, find 14% of $300:
Press Display
300 EIED 14 (2Z00 ]

Notice that the keystroke sequence is similiar to the keystrokes you
learned for arithmetic operations. The function happens immediately
when you press the & key.

Example: Every year you set aside 4% of your company’s profits
for the employee retirement fund. If your company made a profit
last year of $1,576,432, how much money was contributed to the
fund?

Press Display
1576432 4 28]
47



Finding Net Amount or E]

If you buy a new car, you have to figure the sales tax amount, then
add that to the purchase price to find the total cost of the car. It is easy
to calculate this net amount with your HP-22 because the calculator
holds the base number while you calculate percentages.

For example, if the sales tax on a $6200 car is 5%, what is the amount
of the tax and total cost of the car?

Press Display
6200 5 [310.00 ] Percentage amount

(sales tax).

[ 6510.00 | Net amount (base plus

percentage amount).

If the dealer gives you a 10% discount on the car, what will your
total cost be?

Press Display

6200 10 [620.00 | Amount of discount.

= [5580.00 | Discounted price.
5 [ 5859.00 | Net amount (discounted

price plus sales tax).

Notice in the last problem that you subtracted a percentage amount
and added a percentage amount, without repeating the base number.
Once it is figured, the calculator stores it in the stack until you need
it in a calculation.

Finding Percent Difference Between
Two Numbers :]

To find the percent difference between two numbers—the ratio of
increase or decrease—key in the base number, press EIED, then
key in the second number and press (C7). Usually, the base
amount, or the first number you key in, is the one that occurred first
in time.



For example, your rent jumps from $285 a month to $335 a month.
What percent is the increase?

Press Display
285 335 (8] (1754 ] % increase.

A positive answer denotes an increase, while a negative answer
denotes a decrease.

Examples: Within a given period of time, the Dow-Jones average
dropped from 985 to 695. What was the percentage decrease?

Press Display
985 695 08| % decrease.

You forgot to place a stop order and your stock fell from $57.50 to
$13.25 a share. What percent is the decrease?

Press Display
57.50 13.25 3 [ -76.96 | % decrease.

Markup
Markup is a simple percentage calculation using the ("] function
and the wholesale or original purchase cost as the base number.

Example: You purchase typewriters at $159.95 wholesale and retail
them for $195.00. What percent is your markup?

Press Display
159.95 195.00 3 [27.97 ] % markup.

Perhaps you have a fixed profit rate in mind and wish to establish
your retail price. You would solve for the retail price the same as
you solved for net amount.

Example: You purchase several valves at $2.26 from the manu-
facturer and wish to sell them at 25% profit. How much should you
mark them up?

Press Display

2.26 25 $ [057 ] Amount of markup.
$ [282 ] Retail price.



Margin
Margin also is a simple percentage problem with the ("7] function,
only this time you use the selling price as the base number. Returning
to the previous typewriter example, the margin is calculated as
follows:

Press Display
195 159.95
A 17.97 % margin.

So, the markup is 21.91% and the margin is 17.97%.

Finding Percent of Total [:]

Y is the Greek symbol ‘‘sigma’’ which we use to mean sum or total.
To find what percentage one number is of the total, add the numbers
first by keying in each number followed by (Z+). (4 adds them
in register 9.) Then key in the particular number you wish to convert
to a percentage and press .

Example 1: You own 150 shares of stock in Sleepy-Head Water-
beds, 52 shares of Flickering Films Inc., and 200 shares of Raucous
Records Company. What percent of your portfolio does each
represent?

Press Display

150 First entry.

52 2.00 Second entry.

200 Third entry.

150 (€3] % Sleepy-Head Waterbeds.
52 (B3] 12.94 % Flickering Films.

S
S,DT
~N
()]

% Raucous Records.

200 )

Why did 1.00 appear on the display when you actually keyed in 150?
The key displays the number of entries rather than the numerical
value itself.

When you use the[Z+] key, press (F257) between problems. Your
previous answer still remains on the display, but register 9 is cleared
and ready for new data. (Refer to appendix D for a detailed
explanation.)



Example 2: Assume that your Sleepy-Head Waterbeds stock is
worth $450; Flickering Films stock, $1404; and Raucous Records,
$1500. What percent of the total value of your portfolio does each
represent?

Press Display
(RESET)
450 1.00

1404 (@)
1500 Number of entries.

This time, figure the percentage for each stock-holding yourself.
The answers are given below. If you encounter problems or get an
incorrect answer, review the last page.

% Sleepy-Head Waterbeds
% Flickering Films Inc.
% Raucous Records Co.

Finding Proportions [__—]

To find what percent one number is of another (proportion), simply
state the problem as *‘A is what percent of B?”’ Key in B (the base
number), press (54, then key in A (the number to be converted),
and press .

For example, 64 is what percent of 340?

Press Display

(RESET)
3404 1.0(
64 m D % .
To purchase that $47,000 lakefront cabin that you’ve had your eye
on, a $9400 down payment is required. What percentage of the price
does your down payment represent?

Press Display
(ResET)

47000 (2 (100 ]
9400 W (3 %-



The Financial Function Keys

Your HP-22 has the most frequently used business calculations
(including the associated formulas) preprogrammed into the top row
of keys. The nature of these calculations is to use known data and
solve for an unknown value.

The financial function keys are shown below:

The financial symbols (n, i, PMT, PV and FV) were explained in
section 2. Three of these values must be entered to solve for one or
both of the other values.

The n value represents the total number of compounding or payment
periods. The alternate function above, ((ZX), converts yearly
periods to monthly periods (12x) then automatically stores that num-
ber in @. To enter 30 years, press 30 @. If you wish to input
that in monthly periods, press 30 (). The HP-22 converts
30 (years) to 360 (months) and stores it automatically in @ . There
is no need to press @ again.

The i value is the interest rate per period. If interest is expressed as
an annual rate, pressing (Z3] calculates the interest rate per
month and automatically stores it in {@. To key in 9% annual
interest, press 9 . To input the monthly rate, press 9 ].
There is no need to press [@ again, the monthly rate is automatically
stored.

Remember that @ and @ must correspond to the same time frame.
If n is months, then i must be the monthly interest rate.

The key stands for payment or deposit amount. It assumes
equal payments and must correspond to the same time frame as
@ or@. Don’t mix monthly payments with annual periods or daily
interest.

The key stands for present value or the amount of money at the
start of the transaction.

The key represents the future value of money or the amount you
will obtain/pay at the end of the term.



Both @ and @ are involved in all financial calculations. The
nature of financial calculations on the HP-22 requires that given three
of the above values (including n or i), you can solve for a fourth value.
You can enter the values in any order.

The other three alternate functions are (=3, (71, and

(E20. Often you may want to find out the accumulated interest
and remaining balance on a loan between two points in time. The
(. and (B20 functions provide this information quickly. The
(7] function enables you to calculate simple interest.

Displaying Financial Values
To see what number is in a particular financial register, press
then the desired location key (@3, G, @1, @3, or @)).

Changing Financial Values

You may solve a problem and want to explore a different alternative
by changing only one of the three known values—perhaps using a
different interest rate or a greater/smaller payment amount.

With the HP-22 you don’t have to re-enter all the numbers all over
again. Simply key in the new value and press the appropriate financial
function key. The new value will be substituted for the old value.

Let’s take a sample problem. You borrow $9000 at 9%2% interest,
to put a new swimming pool in the backyard. What will your monthly
payments be if you pay the loan in 2 years? (For this example, set
the switch in the upper right to seGINlIII eno. The switch will
be explained shortly.)

Press Display

(ResET)
2 (23] [24.00 | Number of months.
9.5 = (079 ] Interest rate/month.
9000 ’ Amount of your loan.
Your monthly payment.

What if you take out a 3-year loan?

Press Display

3 3 [36.00 | Number of months.
[288.30 | Alternative monthly
payment.



This is considered an alternative of the same problem because given
n, i and PV, you are solving for payment more than once.

If you decided ‘‘but I can only afford $200 a month, what would
my loan be?’’—that’s a new problem. It requires a different set

of three input values (now n, i and PMT to solve for PV), so you must
press (FESET]) and treat it as a new problem.

( Jand (CL22% ] Functions

Press (FESET) before starting a new financial calculation. The
(EESE7) function ‘‘resets’’ the financial registers (associated
with the top-row keys), clears storage registers 5 thru 9 (associated
with the key), and tells the calculator that these registers are
ready to accept a new problem. Your previous answer is still left on
the display so that you can use it elsewhere if you wish—either
in the stack or store it in one of the manual storage registers. (For a
more detailed explanation, refer to appendix D.)

Pressing (CCEAR] resets the financial registers and also clears all
10 storage registers and the stack.

The Annuity Switch: BEGIN [[[[lll END

A valuable aid is the annuity switch in the upper right corner of the
keyboard. Section 2, Concepts of Time and Money, explains the dif-
ference between an ordinary annuity and an annuity due; the formulas
for each are already built into your calculator. Simply set the annuity
switch, and the HP-22 automatically selects the correct formula to
solve your problem.

For annuity due problems, set the switch to BEGIN.

For ordinary annuity problems, set the switch to END. Since ordinary
annuity problems are more common, you may want to leave the switch
set to END until you specifically encounter an annuity due problem.

Switching from one mode to another does not erase data.

Reading This Applications Section
The applications and examples here are representative of a wide range
of possible calculations. If your specific problem is not included in



the pages that follow, don’t assume that your HP-22 won'’t solve it.
Many problems in finance involve terminology that differs from
industry to industry. The basic concepts are the same, but we all
speak our own language, the vernacular of our profession.

If the solution to your problem isn’t evident at first, construct a cash
flow diagram—a picture of money in and money out.

Money In

gooaon

Once you’ve done this, look for a diagram like yours in the following
pages. Instead of **Where is my problem?’’ ask yourself, ‘“What are
the cash flows?’’ You'll see that your problems, your cash flows,
look like those that follow, and you’ll soon grasp the power of
your HP-22.

The Application Reference Guide, appendix C, can also help you find
the keystrokes you need for a particular problem.

Simple Interest

Accrued Interest—360-Day Basis
This calculation finds the amount of accrued simple interest on a
360-day basis when the number of days, interest rate, and principal
(present value) are known. This calculation returns the principal to
the Y-register.

Principal

+
Interest

-~ nDays——»

Principal



1. Press (RESET].

2. Input the following in any order:
Key in number of days, press @ .
Key in annual interest rate, press @
Key in principal, press @J .

3. Press (7] to obtain the amount of accrued interest on a
360-day basis.

4. Press to obtain the net amount (principal + interest) on
a 360-day basis.

Example: Your good friend needs a loan to start his latest enter-
prise. He has requested that you lend him $450 for 60 days. You lend
him the money at 7% simple interest, based on a 360-day year. What is
the amount of accrued interest he will owe you in 60 days? What is the
net amount?

60 _
450 x .07 x 360 (INT) —

$450 (PV)

7% (i)

<~ 60days (n)————

$450 (PV)

Press Display

(ResET)
60@ 7@ 450
(Pv] ) Accrued interest.
Net amount.

Accrued Interest—365-day Basis

This calculation finds the amount of accrued simple interest on a
365-day basis when the number of days, interest rate, and principal
(present value) are known.



1. Press (RESET).

2. Input the following in any order:
Key in number of days, press @.
Key in annual interest rate, press @l
Key in principal, press @3 .
3. Press (™) GO E&Xto obtain the accrued interest on
a 365-day basis.

4. Press to obtain the net amount (principal + interest) on
a 365-day basis.
Example: What is the accrued interest and net amount on $450
for 60 days at 7%, figured on a 365-day year?
Press Display
(ResET)
60 7@ 4500

(™) 0 &3 Accrued interest.
(75506 |  Net Amount.

Compound Interest

The position of the annuity switch has no effect on the following
compound interest problems because you are not dealing with a
series of payments. (Remember the definition of an annuity.)

Number of Periods in a Compounded Amount
This calculation finds the number of compounding periods (n) when

the interest rate, initial principal (present value) and compounded
amount (future value) are given.

FV

—
U i

PV
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1. Press (RESET].

2. Input the following in any order:
Key in the periodic interest rate, press (@
Key in the present value, press @) .
Key in the future value, press @) .

3. Press @ to obtain the number of periods.

Example: A potential oil field site currently appraised at $380,000
appreciates at 30% per year. If this rate continues, how many years
will it be before this land is worth $750,000?

$750,000 (FV)

(n)?

D 30% (i)

$380,000 (PV)

Press Display
(RESET]
30 @ 380000 G0
750000 @3 @ 2.59 Years.

Interest Rate for Compounded Amounts
Given the initial amount, future value, and number of time periods,
this calculates the interest rate:

1. Press (RESET).

2. Input the following in any order:
Key in the number of periods, press @ .
Key in the present value, press @J .
Key in the future value, press @J.

3. Press [@ to obtain the periodic interest rate.

4. Key in the number of periods per year, press (x] to obtain an
annual interest rate.



Example: What annual interest rate must be obtained to amass
$10,000 in 8 years on an investment of $6000, with quarterly
compounding?

$10,000 (FV)

8 x 4(n)
I
i(?)
$6000 (PV)
Press Display
(RESET)

SEED +®@ (7200 ] Quarters.
6000 @ 10000

i ] :] % quarterly interest rate.
4 :] % annual interest rate.

What if the compounding were monthly?

Press Display

sEn @ [9600 ]  Months.
i ] % monthly interest rate.

. - 1 o v
12 (x) % annual interest rate.

Present Value of a Compounded Amount

Sometimes present value/future value calculations are thought of as
moving money forward in time or, conversely, bringing money back
to the present from some future date. This calculation finds the present
value of a future amount ‘‘discounted back’’ at a given rate for
a specified number of periods.



1. Press (ReseT].

2. Input the following in any order:
Key in the number of periods, press @ .
Key in the periodic interest rate, press .
Key in the future value, press @J.

3. Press @) to obtain the present value.

Example: You look forward to retirement in 15 years and wish to
deposit one lump sum which will grow to $10,000 at that time,
earning 5% % interest compounded semiannually. How much do you
need to deposit today to reach that goal?

$10,000 (FV)

15 x 2(n)

5%%
2 (i)

PV (?)
Press Display
(RESET]
15 2x @ [30.00 | Semiannual periods.

5.75 220 (288 ] % semiannual

interest rate.

10000 [4272.72 ] Principal to be

invested.

Future Value of a Compounded Amount
This calculation finds the future value of an initial amount com-
pounded at a given rate for a specified number of periods.



1. Press (RESET].

2. Input the following in any order:
Key in the number of periods, press @.
Key in the periodic interest rate, press [[@.
Key in the present value, press @J.

3. Press to obtain the future value.

Example 1: A cabin purchased 5 years ago for $23,850 is located
in an area where similar models have been appreciating at 4% per
year. What is the current approximate value of the cabin?

FV (2)

5(n)

4% (i)
$23,850 (PV)

Press Display

(RESET)
50 4@ 23850 [29017.17 | Current value.

Example 2: Property values in an unattractive area are declining at
the rate of 2% per year. What will property presently valued at
$32,000 be worth in 6 years if this trend continues?

FV (?)

6(n)

-2% (i)

$32,000 (PV)



Press Display

(RESET)
6@ 2 [ ] % interest rate.
32000 GO Property value.

Example 3: The local trading post manager opened up a savings
operation 5 years ago, offering 6% compounded daily. Gold miner
Yellowstone Sam deposited $1000 at that time, and now wants to
know his present balance and the total accrued interest after all this
time.

FV(?) _

365 x 5 (n)

6% .
D 365 )

$1000 (PV)
Press Display
(REsET)
s GIED 3650 @ Days.
6 3655 B % daily interest rate.
1000 3 Present balance.
(ev iG] 349.83 Accrued interest.

Interest Rate Conversions

Nominal Rate Converted to Effective Rate

Given a nominal interest rate and the number of compounding periods
per year, this keystroke procedure computes the effective annual
interest rate.

1. Press (RESET].

2. Key in the number of compounding periods per year, press @ .



Key in the nominal rate, press 00
Key in 100, press @) .

Press @) .

6. Press @2 (9 to obtain effective annual rate.

Example: What is the effective annual rate of interest if the
annual nominal rate of 12% is compounded quarterly?

w oW

Press Display
(RESET)
4@ 12 Q
=0 % quarterly interest rate.
100 G
v G (1255 | % effective interest rate.

Effective Rate Converted to Nominal Rate
Given an effective interest rate and the number of compounding
periods per year, this routine calculates the nominal interest rate.

1. Press (RESET].

2. Key in number of periods per year, press @ .

3. Key in 100, press (pv

4. Key in effective annual rate, press () G .

5. Press @ X to get nominal rate.
Example: Find the nominal rate if the effective annual rate is
12.55% compounded quarterly.
Press Display

(ResET)

4@ 100
12.55 a (n] [12.00 ] % nominal interest

rate.

Nominal Rate Converted to Continuous Effective Rate
This procedure converts a nominal annual interest rate to the con-
tinuous effective rate.

1. Key in the nominal rate, press 3.



2. Key in 100, press (3.

3. Press (] 13 100(x] to obtain the continuous effective
rate.

Example: Compute the continuous effective rate corresponding to a
nominal rate of 8.75%.

Press Display

8.75 100 (3
] 13 100 [9.14 ] % continuous

effective rate.

What’s Really Happening? The effective interest rate might be
regarded as an interest rate that includes the ‘‘effect’’ of com-
pounding for one year. Some interesting things to note about nominal
and effective rates are:

1. If the number of compounding periods in a year is one, the
nominal and effective rates are identical.

2. For a lump sum deposit, the compounded amount after 1 year
is identical to the net amount using the effective annual rate.
For example 31000 deposited at 5% compounded quarterly
(5.0945% effective) for 1 year:

Press Display
(RESET)

4@ 5 EED 45 @ 100063 G [1050.95 ]

or

1000 5.0945 [1050.95 ]

3. The more often a nominal rate is compounded, the larger its
effective rate.

Add-on Interest Rate Converted to APR

An add-on interest rate determines what portion of the principal will
be added on for repayment of a loan. This sum is then divided by
the number of months in the loan to determine the monthly payment.
For example, a 10% add-on rate for 36 months on $3000 means add
one-tenth of $3000 for 3 years (300 X 3)—usually called the
“‘finance charge’’—for a total of $3900. The monthly payment is
$3900/36.



This keystroke procedure converts an add-on interest rate to an annual
percentage rate when the add-on rate and number of months are
known.

1. Press (FE5E7). Set switch to END.

2. Key in number of months in loan, press@ 12(3).
3. Key in add-on rate, press 100X 1350 1 C0.
4. Press @ 12 (x) to obtain the APR.

Example: Calculate the APR and monthly payment of a 5%, $1000
add-on loan which has a life of 18 months.

Press Display

BeGIN ] eno
(RESET)
130
12(5 5 100 (5]
NI ! a
12 l:] % annual percentage

rate.
(RESET]
oaQ oo
1000 G9 [59.72 ] Monthly payment.

What’s Really Happening? A word of explanation about those last
keystrokes: pressing (EE5E7]) prepares the calculator to solve for
a different variable. Since two of the values, n and i, are unchanged
in both parts of the calculation, you can reuse them in the second
part by pressing 0 Dand B 8. For a more detailed
discussion, refer to appendix D.

APR Converted to Add-On Interest Rate
Given the number of months and annual percentage rate, this pro-
cedure calculates the corresponding add-on interest rate.

1. Press (F=E7). Set switch to END.

2. Enter the following information in any order:
Key in number of months of loan, press @ .
Key in APR, press (i B

Key in 100, press G @13 .



3. Press 100 @ 3 & 12(x) to obtain add-on rate.

Example: What is the equivalent add-on rate for an 18-month loan
with an APR of 14%?

Press Display
BeGIN ] eno

(RESET]
180 14 (i ]

100 3 100
Q0 12K [7.63 ] % add-on rate.
Ordinary Annuities (Payments in Arrears)

Number of Periods—Ordinary Annuity
This procedure calculates the number of periods for an ordinary
annuity when the present value and interest rate are known.

gugnnann

PMT

]

()

PV

1. Set annuity switch to END and press (RESET).

2. Input the following in any order:
Key in the periodic interest rate, press .
Key in the payment, press G .
Key in the present value, press @J .

3. Press @ to obtain the number of periods.
Example 1: Fur trapper Bill Buckskin wishes to invest in a $22,000
log cabin to keep the rain off. A local merchant has offered to loan

Bill the $22,000 at 10.5% interest. Making $200 monthly payments,
how long will it take Bill to repay his mortgage?



Press Display

BeGIN [l eno
E=)
10.5 i ] ] % monthly

interest rate.

200 22000 GO @ [376.89 |  Months.

Example 2: Through an insurance fund, you have accumulated
$50,000 for your retirement. How long can you withdraw $3000 every
6 months (starting 6 months from now) if the fund earns 5% per annum
compounded semiannually?

Press Display

seGIN [l eno
E=)
5 2(=) @ 3000
50000 GO @ [2183 ] Semiannual

withdrawals.

Number of Periods to Reach a Specified Balance

This calculation gives the time to reduce an initial principal to a
specified remaining balance with equal payments, as in amortization
of a loan to a specified balloon payment.

1. Set annuity switch to END and press (RESET].

2. Input the following in any order:
Key in the periodic interest rate, press [l
Key in the payment amount, press G .
Key in the specified remaining balance, press @J .

3. Press @ to obtain the number of periods required to amortize
the remaining balance.

4. Key in the total number of payments.

5. Press (5] to obtain the number of periods required to
reach the specified balance.



Example 1: How long does it take to reduce a 30-year $40,000
mortgage with annual interest of 9% and payments of $321.85 to a
remaining balance of $20,000?

Press Display

seGIN [l eno
(ResET)

9 @ 321.85

20000

Q Months.
360 =] Months to reduce $40,000

to $20,000.

26 (2300 ] Years.

Example 2: If you begin annual withdrawals of $2500 next year
from a $40,000 fund earning 6% annual interest, how long will
it be before the fund is reduced to $25,000? (It would take 55.24
years to entirely use up the fund with $2500 withdrawals.)

Press Display
BEGIN I eEno
(ReseT)

6@ 2500

25000 G0 @ [15.73 ] Years to use up
$25,000.

55.24 S [39.51 | Years to reduce
$40,000 fund to
$25,000.

Interest Rate (APR)-Ordinary Annuity
This routine computes the periodic interest rate for an ordinary
annuity, given the number of periods, payment amount, and intial
principal.

1. Set annuity switch to END and press (s,

2. Input the following in any order:
Key in number of periods, press @.
Key in payment amount, press G .
Key in present value, press @ .

3. Press @ to obtain the periodic interest rate.



The computed periodic rate is multiplied by the number of periods
per year to give an annual rate.

Example 1: What is the annual interest rate on a 25-year, $32,500
mortgage with $230 monthly payments?

Press Display

seGIN [l eno
(RESET)

25 (n] [300.00 ] Months.
230 3250060 B l058 ] % monthly interest

rate.

12(x) (701 ] % annual interest

rate.

Example 2: What is the yield on a mortgage purchased for $32,000
if the monthly payments are $318.89 and there are 300 payments
remaining?

Press Display
seGIN [l eno
(BesET)
300 @ 318.89
3200060 @ [0.94 ] % monthly interest

rate.

12(x) [11.23 ] % annual yield.

Borrowers are sometimes charged fees related to the issuance of a
mortgage, which effectively raises the interest rate. Given the basis
of the fee charge, the true annual percentage rate may be calculated.

Example 3: A borrower is charged 2 points for the issuance of his
mortgage. If the mortgage amount is $50,000 for 30 years, and the
interest rate is 9% per year, with monthly payments, what annual
percentage rate is the borrower paying? (1 point is equal to 1% of the
mortgage amount.)

First, compute the payment amount which is based on $50,000.



Press Display
seGIN Il eno
(RESET)
30 [n] Months.
9 a [075 ] % monthly interest

rate.
50000 [402.31 | Monthly payment.
(RESET) [402.31 | Clear status for

APR calculation.

(nn] [360.00 | Recall and reuse
time periods.
l:] Recall and reuse

payment amount.

28 [[49000.00 ] Effective amount

received.

o (077 ] % monthly per-

centage rate.
12(x) [: % annual per-
centage rate.
What’s Really Happening? For a mortgage with fees, the borrower
is making payments on the original loan amount, which corresponds
with the initial calculation of the payment amount. However, when
the borrower pays fees, he effectively walks out of the lending
institution door with less money. If you borrow $10,000, but are
immediately charged $500 in fees, you really only receive $9500.
But, your payments are based on $10,000. With fees, then, you're
really paying the same for less money, which generates the need to
compute the true APR.
Payment Amount—Ordinary Annuity
This routine calculates the payment amount for an ordinary annuity
given the number of periods, the initial principal, and the interest
rate.

1. Set annuity switch to END and press (EEEE.

2. Input the following in any order:
Key in the number of periods, press @ .
Key in the periodic interest rate, press [.
Key in the present value, press @) .

3. Press to obtain the payment amount.



Example 1: Find the monthly payment amount on a 20-year,
$27,000 mortgage with an 8.5% annual interest rate.

Press Display
BEGIN I eno
(ResET)
20 @ 8.5 (i |
27000 9 ] ] Monthly payment.

Example 2: An engineering firm is considering a potential invest-
ment of $700,000. If the company’s minimum rate of return must
be 16% per annum for a projected 20-year life, what must the annual
cash flow be to justify the investment, assuming equal cash flows
each year?

Press Display
BeGIN [l eno
(ResET)
20 168
700000 [ 1718066.92 | Annual cash flow.

Example 3: XYZ Insurance Company manages funds that earn 6% %
annual interest for the depositor. How much can one withdraw
annually from a $20,000 fund if the fund must last 15 years?

Press Display
BeGIN M eno
(RESET)
15 6250
20000 G3 [2093.02 | Annual withdrawal.

Payment Amount—Ordinary Annuity with Balloon
By subtracting the present value of the balloon payment from the
loan amount, this problem effectively becomes ‘‘What is the monthly
payment on a direct reduction loan?’’

Example: Yellowstone Sam is heading north, and will invest in an
$8000 dog sled and team. His loan specifies 60 monthly payments
at 10% with a balloon payment in the 60" month of $3000. What
will his monthly payments be?



PMT (?) 60 (n)

$3000 Balloon
and PMT

goong popal

$8000 (PV)

Press Display

BeGIN N eno
(ReseT]
600 10 (i ]
3000 [1823.37 ]

(ResET)

(roLJn Jin) [6000 ]
00 [o83 ]

8000 8 @ & G [6176.63 ]

Present Value—Ordinary Annuity

10% ()
12

Present value of
balloon.

Months.

% monthly interest
rate.

Net present value of
loan amount less
balloon.

Monthly payment.

This calculation finds the principal amount of a direct reduction loan
when the interest rate, payment amount and number of payments are

known.

1. Set annuity switch to END and press

2. Input the following in any order:

Key in number of periods, press @ .

(ResET).

Key in the periodic interest rate, press fl.
Key in the payment amount, press GIAS -

3. Press @ to obtain the present value.



Example 1: Rather than buying a dog sled, if Yellowstone Sam
decides to purchase a snowmobile and plans to pay $80 per month
for 3 years, and he’s willing to pay 10% annual interest, how much
can he afford to pay for the snowmobile?

$80 (PMT) 36 (n)
10% .
el V)
PV?
Press Display
seGIN [l eno
(ResET)

36@ 10 (i | o % monthly interest
rate.
80 [2479.30 ]

Example 2: An investor wishes to purchase a mortgage with a
balloon payment to yield him 13.5% per annum. What maximum
price can he pay if there are 48 quarterly payments of $275 and a
$10,000 balloon at the end of year 12?

Press Display
BEGIN [l EnD
(ResET]
48@ 13.5
430 [3.38 ] % quarterly interest
rate.
10000 3 G2 1 [2032.61 | Present value of
balloon.
(ResET] -
(nJin] aon (338 | Recall and reuse n

and i.
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275 (Pv] [6491.94 | Present value of
payments.

1 [8524.56 | Mortgage purchase
amount.

This example represents the sum of the present values of the balloon
amount and the payments at the specified interest rate.

Accumulated Interest

This routine finds the accumulated interest on a loan between two
points in time when the mortgage amount, payment amount, and
interest rate are known. The exact value for n, the number of periods,
is computed and stored at the same time the accumulated interest
calculation is made. (The HP-22 always assumes this is ordinary
annuity so there is no need to set the annuity switch.)

1. Press (RESET].
2. Input the following in any order:
Key in the periodic interest rate, press .
Key in the payment amount, press GIL .
Key in the present value, press @) .
Key in the number of the beginning payment in the time
frame, press 8.
Key in the number of the last payment in the time frame,
press 9.

3. Press (223 to obtain the accumulated interest between
two points in time.

4. @ gives the exact term of the loan.

Example: For tax purposes, a home owner wishes to know the
accumulated interest paid on his 8.75%, $45,000 mortgage between
payments 22 and 33 inclusive (includes payments 22 and 33). He
makes payments of $354; calculate the interest paid.

Press Display

(REsE)
8.75 (i |
354
45000 @3
2260 8 [2200 ]
3368 9 [33.00 |



(=8| 87 Accumulated interest between
payments 22 and 33.

Q [360.07 | Total term of loan (exact
number of months to amortize
with $345 payments).

What’s Really Happening? For most calculations, the number
computed for @ is not an integer. This means that the last payment
amount is somewhat smaller or larger than the normal payment
amount. For example, on a typical 30-year mortgage, the computed
n might be 359.58. This means that the mortgage is fully amortized
after 359.58 months.

Remaining Balance

This calculation finds the remaining balance of a fully amortized
mortgage when the mortgage amount, payment amount, and interest
rate are known. The actual value for n, the number of periods, is
computed and stored at the time the calculation for remaining balance
is made.

1. Press (RESET].

2. Input the following in any order:
Key in the periodic interest rate, press .
Key in the payment amount, press GIAS .
Key in the present value, press @J .
Key in the payment number associated with desired
remaining balance, press 9.

3. Press (7] to obtain the remaining balance.

Example: For the previous example, what is the remaining balance
after the 33" payment is made? If the HP-22 still contains the
necessary information, (70 may immediately follow (Acq).
Otherwise, solve as follows:

Press Display

(RESET)
8.75 a
354 450000
336 9 [33.00 |
0 [[44 Remaining balance after the

33" payment.



The previous routine may be used to find the last payment amount,
which often differs from the normal payment due to rounding of the
accumulated interest over the life of the loan.

Example: Having executed the previous example, @ gives
360.07 payments. This means that it would take 360.07 payments of
$354 to amortize the loan. In practice the 360" payment would be
increased to take care of the ‘*.07"’ portion. Find the amount of the
360" payment.

Press Display

360 9 [360.00 | Last payment number.
0 [2638 | Remaining balance

corresponding to .07.

(38038 ] Last payment amount.

Amortization Schedule

This calculation generates an amortization schedule for a fully
amortized loan from the first payment to a given payment, when the
mortgage amount, interest rate and payment amount are known.
(This routine does not depend on the position of the annuity switch.)

1. Press (RESET]

2. Input the following in any order.
Key in the periodic interest rate, press [@.
Key in the payment amount, press G@IIJ .
Key in the initial principal, press G .

3. Key in the number of the period desired, press 8 9.
4. Press (EcJ to obtain the interest

portion of the payment.
S. Press (5] to obtain the principal portion of the payment.
6. Press (E2] to obtain the remaining balance.

7. Repeat steps 3 thru 6 for all desired periods.

Example: If Yellowstone Sam buys a snowmobile for $2479.30
at 10% interest per annum and pays $80 per month, generate an
amortization schedule for him for the first 3 months of the loan.



Press Display

(ReseT]
1000 @ 30 @m
2479.30 GO

| G0 8 6@ 9

=9 Interest portion 1% payment.
B Principal portion of 1%t
payment.
E0 Remaining balance after
15t payment.

)
9
o
o0

[sTo
PMT

Pl
H
-

(<9 Interest portion of 24
payment.
Principal portion of 2™
payment.
20 Remaining balance after
24 payment.
380 8 9
RCL
=9 Interest portion of 37
payment.
= Principal portion of 3™
payment.

Remaining balance after
374 payment.

80 B0 gE

Values on a bank amortization schedule may occasionally differ by a
few cents because of rounding. For example, the accumulated interest
on a $12345 remaining balance for one month with an annual interest

rate of 8.5% is $12345 X Siz% = $87.44375. The bank rounds this

value to $87.44, while the HP-22 computes the results exactly to
10 digits.



Sinking Funds—Ordinary Annuity

Number of Periods for Sinking Fund
This calculation finds the number of periods required to amass a
specific sum when the payment amount and interest rate are known.

1. Set annuity switch to END and press (RESET].

2. Input the following in any order:
Key in the periodic interest rate, press (i |}
Key in the payment amount, press G .
Key in the future value, press @J.

3. Press @ to obtain the number of periods.

Example: Bill Buckskin is setting up a travel fund for a trip to
Alaska. If he starts in a month, depositing $20 per month in a 5% %
account, compounded monthly, how long will it take him from today
to accumulate $500 for the trip?

$20 (PMT) n(?)
5.5% ,.
12 M
$500 (FV)
Press Display
seGIN [l eno
(ReseT)
5.5 a % monthly interest
rate.
20 @0 500 @ @ (2372 ] Months.

Interest Rate for Sinking Fund
This procedure finds the periodic interest rate for a sinking fund
given the future value, number of time periods, and payment amount.



1. Set annuity switch to END and press (FEsET).

2. Input the following in any order:
Key in the number of periods, press @ .
Key in the payment amount, press @43 .
Key in the future value, press @J.

3. Press @ to obtain the periodic interest rate.

Example: You told your wife on your wedding day you would give
her $50 every anniversary, but you forgot. She didn’t, and on your
25™ anniversary demands a $3500 fur coat, or she will file for
breech of contract. What annual interest rate relates the 25 missed
payments to $3500? Should you give her the coat?

$50 (PMT) 25 (n)
A L N '
Wedding Day i(?)
$3500 (FV)
Press Display
BEGIN [l enD
(ResET]
25@ 50 3500 (i | ) % annual interest
rate.

We don’t know, but we never said the HP-22 would solve all your
problems.

Payment Amount for Sinking Fund

This calculation finds the payment for a sinking fund, when the future
value, number of periods, and interest rate are known.

1. Set annuity switch to END and press (RESET].

2. Input the following in any order:
Key in the number of periods, press @ .
Key in the periodic interest rate, press .
Key in the future value, press @J.

3. Press to obtain the payment amount.



Example: Calculate the sinking fund annual payment amount
necessary to amass $25,000 in 15 years at 5%%.

PMT (?) 15 (n)
5%% (i)
$25,000 (FV)
Press Display
seGIN [l eno
(ResET)

15@ 5.75 @ 25000 GY [1094.69 ]

Future Value for Sinking Fund
This routine finds the amount amassed at the end of a specified number
of periods when the payment amount and interest rate are known.

1. Set annuity switch to END and press (RESET].

2. Input the following in any order:
Key in the number of periods, press @ .
Key in the periodic interest rate, press .
Key in the payment amount, press @I .

3. Press to obtain the future value.

Example: If you had secretly deposited $50 each anniversary from
your wedding date for 25 years in an 8% certificate account, how
much would you have before and after buying a $3500 fur coat for
your wife?

Press Display
BeGIN I eno
(REsET)



250 8@ 50 3655.30 Before buying the

coat.

3500 (5 5.30 If you get to keep

what’s left over.

CcLX [0.00 ] If your wife gets to
keep what’s left
over.

What’s Really Happening? There is an important point to note
about this group of calculations—it is that the payments start at the
end of the first period. This is an ordinary annuity and is not like
opening a savings account with a starting deposit today. The cash
flow diagram is:

fhaﬂﬂa"aaﬂﬂﬂ

Today i%

FV

Annuities Due (Payments in Advance)

Number of Periods—Annuity Due

This calculation finds the total number of periods required for an
initial amount when the payment amount (paid at the beginning of
each period) and interest rate are known.

1. Set annuity switch to BEGIN and press (RESET].

2. Input the following in any order:
Key in the periodic interest rate, press .
Key in the payment amount, press [I13 .
Key in the present value, press @J.



Example: Given an investment possibility of $325,000 which will
immediately produce rental income of $7500 per month, how long
must the investment be held to yield 10% per annum?

(oo anaune

$325,000 (PV)

Press Display

BEGIN [ END
(ResET]

10 (i | [083 ] % monthly interest rate.

7500 @@ 325000 @ [ 5343 | Months.

Interest Rate—Annuity Due

This routine calculates the interest rate on an initial amount, given
the number of periods and payment amount (paid at the beginning
of each period).

1. Set annuity switch to BEGIN and press (ReseT].

2. Input the following in any order:
Key in the number of periods, press @ .
Key in the payment amount, press G .
Key in the present value, press @) .

3. Press @ to obtain the periodic interest rate.

The periodic interest rate is multiplied by the number of periods per
year to obtain an annual interest rate.

Example 1: Equipment worth $12,000 is leased for 8 years with
monthly payments in advance of $200. The equipment is assumed to
have no salvage value at the end of the lease. What yield rate does
this represent?



Press Display

BEGIN [l END
(ResET)
8 (n ] [96.00 ] Months.
200 12000 G3 @ [7.09 ] % monthly yield.
12 ] % annual yield.

Example 2: An 