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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 [[[THM oN
Power switch
(page 9).

BEGIN [Tl END

Annuity switch
(page 54).

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

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

@ Interest rate per
period (page 52).

("] Converts annual
interest to interest
rate/month (page 52).

Payment amount
per period (page 52).

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

&3 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).

(] Linear regres-
sion. Calculates linear
function between two
or more points
(page 111).

G0 Rolls down con-
tents of stack for

viewing in display
(page 19).

(O Linear estimate
(page 113).

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

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

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

(1) 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).

(FE557]) 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).

(~7) Computes %
difference between
two numbers (ratio of
increase/decrease)
(page 48).

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

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

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

(1) 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).

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

Total sums,
products and squares
of numbers
(page 108).

(] Subtracts a sum,
product or square
from the summation in
(z+J(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 ofrealtors, bankers, stockbrokers, investment

consultants, and other people who require fast, accurate answers.

Over a million HP business and scientific pocket calculatorsare 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:

@) (&) (e
The number 148.84 appears in the display.

If you make a mistake, clear the incorrect number by pressing
(E3. 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:
e and @8 (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 (#), (5], 9 or (] to perform the operation.

For example, you add 12 and 3 by pressing:

Press Display

12 The first number.
Separates the first number from
the second.

3 The second number.
The operation is executed and
your answer appears on the
display.



The four arithmetic functions are all performed the same way:

To Solve

24 +3

24 — 3

24 X 3

24 + 3

Press

24 GED 3

24 EAED 359
24 EAED 3 ¥

24 GAED 3 (3

Display

27.00

21.00

72.00

8.00

In the problems above, you pressed 24 EED 3. Try the same
number sequence without the BXMEYY 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 or (z)) 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

14 X 6 =

144 - 6 =

1/25 =

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.

Answer

84.00

24.00

585.00

239.40



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) x 7 =

Then you would multiply 15 by 7.

15
(12/3) X 7 =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 GIED 3 &

. . . 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 76

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

) EED3E 103
2+3

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) 16 GIED 4 ) 3 (9
2 (@T—z——li) 50 GIED 14

122K 6.00

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) 2 3 5.00

Then add 4 and 5:

Press Display

5 9

Q3 x (4/5 4 EIED 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

e x4,5 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)

C= =leor
(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:

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 0 raised to a negative power.

To clear the error display, press (%3 .



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

19.785234

when you press , the display reads: . 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 i 4.

The gold key % lets you view the number inside the calculator

to more than (or fewer than) two decimal places. Using the Fi

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 8 followed by

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

e 4
LK
2 (1979
B 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.

Press Display

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 10" where N is

between £ 1 and * 10. For example,| 7.9785234-05 means

1.9785234 X 1075 or .000019785234. means
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 [0 (¢].

Press Display

197.85234
- o Represents

1.9785234 x 102,

B 2

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

e Normalfix 2 display.

03
.05(x] 2.5000000-03 Scientific notation.

Another way of displaying the answer would be to press ©" 4 to
obtain [0.0025  ]. Butin 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 9’s 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%9), the overflow indicator is all 9’s preceded by a
minus sign.

-9.9999999 99

There is also an underflow indicator. Very small numbers (less than

1071%%) are displayed as 0.00. If you press [ (], the display

reads

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 000Top
Z 000
Y o000
X 0.00  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 |

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-registeris 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 o000
Z 0.00
Y 0.00

X 21. 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 pressingG. When
you press the first numberis entered up into the Y-register to
make room for your next entry.

Z 000
Y 2100
X  21.00 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 numberstill 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 000
Y 2100

X 34 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

(+, —, X or +).

To add the two numbers, press (+]. The display reads [55.00]. What

numberis 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 000 T 0.00

What was |0Ooffl Becomes Z 0.00Y 000| Y 5500
X 5500 Display X |[0.00

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 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 =

Since both numbers are in the stack, press to transpose them

to the right positions, then press (5.

G Key
The G (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 o000 T 5500
Z 000 __  _m._% 000
Y 000 Y 0.00
X 5500Display X 000 Display

Like , the contents of the registers shift, but the registers them-

selves remain in the same position. Only the numbers move.

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

T 000
Z 5500
Y o000

-
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 (I3

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 (3
or immediately after pressing or (%3, the numbers in
the stack will move upwards when a new numberis 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 000

34 21 Y 3400
X ;21 : Display



Press T 000
z 0.00

= Y o000
X  13.00 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 1500

X 38 Display

T 2700
Z 2700
Y 1400
X  53.00 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 (=], and (). To continue with the addition. . .

Press
T 2700
Z 2700
Y 2700
X 9400 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 0O; 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 (0 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 wantto 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.

©) 132.57
29 (x) 3844.53 Third total.

Press Display

132.57 ©)

47 First total.

©
36 (X Second 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 &9 .

2. Press the desired arithmetic operation ((#), (=), or (3)).

3. Press the storage location number ((0o] thru (9]).

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

Press Display

6 Stores 6 in register 3.

5 Adds 5 to register 3.

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

{EEE
7.00

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.)

TheB 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 O 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 accountin 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, $1000in 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 hasall 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.

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 forit. 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 fype 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 interestis:

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 'Year Z'Year 3'
.| ] .

— — —

$1000 $1000 $1000

In essence, you receive $80 in interest at the end ofthe 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 ofthe 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 'Year Z'Year 3'
] I .

— —— —

$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. Thisis called future

value. The formula for computing the future value of money with

compound interest is:

FV =PV X (1 + )"

or no. of

interest rate Compoundlng

Future Value = Present Valuex f1 + 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 +n"

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



[s 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 + ) = $1270.24 
12

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
MUSTcorrespond 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 encounterthis 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.

* k ok k h k kK k Kk Kk X

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

(1); 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 3 4 8 9 10 11 PMT

—'—'_''-0 o0 0-'''—

1 2 3 4 5 9 1 11 12

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 paymentfalls 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

12th
3 4 11 PMT

aooan nn
1 2 3 45 10 11 12

Month

V
a

=
0

_
_
‘
F
O
-

‘
&
E
E
A

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 [l_:_(_fl]
i

Substituting the known values, you calculate the present value ofthat

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

Substituting the values for PMT, i and n, you discoverthat 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:

I+ i) —FV = PMT x [#1_]
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:

(r+n" -1 )
FV=PMT X —— (1 +1)

i

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

have more:

08 12
4+ — —1

12 .08
FV=$100x7  fi+ — = $1253.29

I.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 rememberthat 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 lenderto 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 interestis 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 ameortization
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

0000 a00
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:

Periodic

Payment
Amount

$275.35

 

1 2 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 l

goocaa

The last payment—usually considerably larger althoughit 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 thatit 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 I

gooogag



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 equipmentstill 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 yourselfin 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 ofthin air when the bonds mature. In orderto 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). Thisis 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.

I+ — 1FV:pMTX[L]
1

$100.000 = PMT X “_”3_5_)_20‘_1
’ .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

llll l
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?’’

Forall 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 (INV) into a scheme that

generates a cash flow cf; the first year, cf, the second year, and so on,

up to cfy, 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:



Cf3 Cf5

it 6§
IV
iNv ©F

Notice that the cash flows may not necessarily be positive. Maybe, in
anew business, you have a loss 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. Butrealistically 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=o

(1 +in

You can translate the future cash flows to present values:

cf; cf, cf,
NPV=-INVN+———"-ovauv-t+—— + . +—

(1 + i)t (1 +1)? (r+n"

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). For i,

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—NPYV 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 L $8500 4 $9000

(1 +.10)! (1 + .10)? (1 + .10

$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 + 5 + 3 = $-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.

£ f,
NPV = —INV ¢Seo e

(1 + 1)t (1 +1)? (1 + "

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. 1f 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
1 —$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 aresult of these twoiterations, 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%.



* ok ok k ok ok k k k Kk Kk

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 financialalter-

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: @, and (7). Each serves a different

purpose. The function is used to find a percentage of a num-

ber. The function is used to find percent differences (%

increase/decrease). And the 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 @3.

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

press 3.

For example, find 14% of $300:

Press Display

300 EXED 14 @
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 63057.28

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.

Onceit 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 EXUEY, then
key in the second number and press """ (_]. 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 % 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 % 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 % 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 % 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 $ Amount of markup.

$ Retail price.



Margin
Margin also is a simple percentage problem with the 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
] % 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 ortotal.

To find what percentage one numberis of the total, add the numbers

first by keying in each number followed by (Z4]. ((z4} 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 % Sleepy-Head Waterbeds.
52 g % Flickering Films.
200 0 49.75 % Raucous Records.

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 between problems. Your
previous answerstill 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

s
450
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.

13.42 % Sleepy-Head Waterbedspy
% Flickering Films Inc.
% Raucous Records Co.

Finding ProportionsB
To find what percent one numberis of another (proportion), simply

state the problem as *“A is what percent of B?’ Key in B (the base

number), press (24, then key in A (the number to be converted),

and press [0 ().

For example, 64 is what percent of 340?

Press Display

BT
340 (@) 1.00
64 S 18.82 % .

To purchase that $47,000 lakefront cabin that you’ve had your eye

on, a $9400 down paymentis required. What percentage of the price

does your down payment represent?

Press Display

£
47000
9400= 20.00 % -



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, 88 (12x], 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 30 800 (2x]. 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 [0 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 F [(2-].

There is no need to press {l 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 [0 (i), 000 (0], and

70 (E2]. Often you may want to find out the accumulated interest
and remaining balance on a loan between two points in time. The

and functions provide this information quickly. The

function enables you to calculate simple interest.

Displaying Financial Values
To see what numberis in a particular financial register, press

then the desired location key (@3, G, @13, G2, 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 BeGINIII eno. The switch will
be explained shortly.)

Press Display

2
2B Number of months.

9.5 ¥l Interest rate/month.

9000 Amount of your loan.

PMT 413.23 Your monthly payment.

What if you take out a 3-year loan?

Press Display

3 B 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 00 and treat it as a new problem.

and Functions
Press 100 before starting a new financial calculation. The

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 answeris 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.)

Pressing0 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

googan

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

 

  

l n Days

Principal



1. Press 0 (Beoet].

2. Input the following in any order:

= Key in number of days, press @ .
= Key in annualinterest rate, press {.

= Key in principal, press @ .

3. Press 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. Whatis

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)

60 days (n)—MMM

 

$450 (PV)

Press Display

8
600 7@ 450

(Pv I 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 0 (o).

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 0 GO E3Jto 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

&
60 78 450 @

e (R+] Accrued interest.
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

l i%

PV
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Press [0 (BESiT].

Input the following in any order:

= Key in the periodic interest rate, press .
» Key in the present value, press @3 .

» Key in the future value, press @J.

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) ?

l 30% (i)

$380,000 (PV)

Press Display

s
30 @ 380000

750000 Q 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.

2.

Press [0 (BEciT].

Input the following in any order:
= Key in the number of periods, press @ .

= Key in the present value, press @ .

= Key in the future value, press @J.

3. Press @ to obtain the periodic interest rate.

Key in the number of periods per year, press 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 x4(n)

i(?)

$6000 (PV)

Press Display

s
8 4150 Quarters.
6000 10000

0 1.61 % quarterly interest rate.

4 (x) % annual interest rate.

What if the compounding were monthly?

Press Display

s 0 96.00 Months.

0 % monthly interest rate.

12 6.40 % 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 0 (Reser).

2. Input the following in any order:

» Key in the number of periods, press @ .
= Key in the periodic interest rate, press [l .

= Key in the future value, press @ .

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)

53%% .

> (i) 

PV (?)

Press Display

g
15 2x @ 30.00 Semiannual periods.

5.75 25 8 % semiannual
interest rate.

10000 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 0 (Bioe ).

2. Input the following in any order:

= Key in the number of periods, press @ .
= Key in the periodic interest rate, press [l .
= 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 (?)

5(n)

4%(i)

$23,850 (PV)

Press Display

=
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

s
6@ 2 0 % interest rate.

32000 @0 &3 28346.96 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)
xRR_____§N})}

6% .
i

365 ®

$1000 (PV)

Press Display

e
5 365(x) @ 1825.00 Days.
6 365 % daily interest rate.

1000 G @ 1349.83 Present balance.

=) 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 000 (Besci).

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



Key in the nominalrate, press 0.

Key in 100, press @3 .

Press @) .

6. Press &3 (=) 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
o
k
o
w

Press Display

B
4@ 12 Q
=0 3.00 % quarterly interest rate.

100 3 @

- 12.55 % 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 0 (o],

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

3. Key in 100, press &I .

4. Key in effective annual rate, press 0.

5. Press Q to get nominal rate.

Example: Find the nominal rate if the effective annual rate is

12.55% compounded quarterly.

Press Display

s
4@ 100
1255 @ O o % 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 EiUZLY.



2. Key in 100, press ().

3. Press 0 1 (=) 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 &)
] 1(5) 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-

poundingfor 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

=
A0 SEAEDN 4= @ 100069 @ 1050.95

or

1000 5.0945
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 interestrate to an annual
percentage rate when the add-on rate and number of months are
known.

1. Press " (ECSC7]. Set switch to END.

2. Keyin number of months in loan, press(@ 12(].

3. Key in add-on rate, press 100X 13EE 1 5.

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 [l eno

B
8@
123 5 100 (3

XIHE! a
12 (x] % annual percentage

rate.

B
00 o0

1000 G0 59.72 Monthly payment.

What’s Really Happening?A word ofexplanation about those last
keystrokes: pressing [0 prepares the calculator to solvefor

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 Qand B O 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 " (2o, Set switch to END.

2. Enter the following information in any order:

» Key in number of months of loan, press @ .

» Keyin APR, press =" (.

“ Key in 100, press G-



3. Press 100 @ ) (3 12 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] EnD

e
183@ 1477 B

100 100

OEE 12 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.

PMT

faannnnag
10,1%

PV

1. Set annuity switch to END and press 00 (FE507 ],

2. Input the following in any order:

= Key in the periodic interest rate, press [l .

= Key in the payment, press I8 .
= Key in the present value, press @3 .

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

=
1050 08 0.88 ] % monthly

interest rate.

200 22000 @ 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

BEGIN[l eno

5k
5 2(=) @ 3000
50000 O 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 [0 (EE557],

2. Input the following in any order:
» Key in the periodic interest rate, press [} .
» Key in the payment amount, press 3.

» Key in the specified remaining balance, press @ .

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

the remaining balance.

4. Key in the total number of payments.

5. Press (=) 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

BEGIN[l eno

Bt
oB 321.85

20000

Q 83.98 Months.

360 ) 276.02 Months to reduce $40,000
to $20,000.

123 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 M eno

e
6 @ 2500

250000 @ Years to use up
$25,000.

55.24 ) 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 (00 (2Ese7 ).

2. Input the following in any order:

» Key in number of periods, press @ .
= Key in payment amount, press @13 .

= Key in present value, press @J .

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

BeGIN[l eno

.
2500 0 300.00 Months.
230 325009 O % monthly interest

rate.

12 (¥ 7.01 % 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

BEGINI eno

o
300 @ 318.89

320000 @ % monthly interest
rate.

12(x) % 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 pointis equal to 1% of the

mortgage amount.)

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



Press Display

BeGIN[l eno

N
30000 360.00 Months.

omT B % monthly interest
rate.

50000 Monthly payment.

B8 Clear status for
APR calculation.

Qo Recall and reuse
time periods.

Recall and reuse
payment amount.

@280 49000.00 Effective amount

received.

0 0.77 % monthly per-

centage rate.

12 9.23 % annual per-
centage rate.

What'’s Really Happening?For a mortgage withfees, 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 00 (FE5E7].

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[ eno

-
00@ss o
27000 3 234.31 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 I eno

™
200 160

700000 118066.92 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 [l eno

=
15@ 6250
20000 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?



$3000 Balloon

  

 

PMT (?) 60 (n) and Pfi

10%(i)
12

$8000 (PV)

Press Display

BEGIN M eno

B
60@ 105 0
3000 Present value of

balloon.

s
Qo 60.00 Months.
00 % monthly interest

rate.

8000 =) 6176.63 Net present value of

loan amount less
balloon.

PMT 131.24 Monthly payment.

Present Value—Ordinary Annuity
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 (000 [(EE5E7].

2. Input the following in any order:

= Key in number of periods, press @ .

= Key in the periodic interest rate, press .

» Key in the payment amount, press I .

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% .
— (i
12 M

PV?

Press Display

BEGIN[l eno

e
@100t @ 0.83 % 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 eno

o
480 13.5

420 Qiiij % quarterly interest
rate.

10000 1 L2£§é;(l Present value of
balloon.

s
oo o0 EQQ,_,,,S Recall and reuse n

and 1.
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275 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 0 (EE5E7).
2. Input the following in any order:

= Key in the periodic interest rate, press [l .

= Key in the payment amount, press 13 .

= Key in the present value, press @J .

= 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 I 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

-
8.750° B

354
45000 G2

2268 8
3368 9



B 3871.46 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 0 (Gioi ).

2. Input the following in any order:

= Key in the periodic interest rate, press [l .

= Key in the payment amount, press X8 .

= Key in the present value, press @J.
= Key in the payment number associated with desired

remaining balance, press 9.

3. Press 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, © may immediately follow =7 (iC0) .

Otherwise, solve as follows:

Press Display

o
8750 B

354@ 450009

33 9
o 44038.57 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.

s Remaining balance
corresponding to .07.

380.38 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 [0
2. Input the following in any order.

» Key in the periodic interest rate, press ).
» Key in the payment amount, press @13 .
= Key in the initial principal, press @ .

3. Key in the number of the period desired, press 8 9.

4. Press =r to obtain the interest
portion of the payment.

5. Press (=) to obtain the principal portion of the payment.

6. Press 0 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

)
10 =0 @ 80
2479.30

| 60 8 @D 9

G 20.66

-] 59.34

8Bk 2419.96

2 8 9

@ (;cc 20.17

o 59.83 |

B (sAL 2360.13

380 8 9

@ (icc 19.67

=] 60.33

f 2299.79

Interest portion 1% payment.

Principal portion of 1%
payment.
Remaining balance after
1* payment.

Interest portion of 2n¢
payment.

Principal portion of 214
payment.

Remaining balance after
2" payment.

Interest portion of 3T
payment.

Principal portion of 37
payment.

Remaining balance after
3™ payment.

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 annualinterest

rate of 8.5% is $12345 X  
8.5%

2
= $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 (00 [(EE5E7].

2. Input the following in any order:
= Key in the periodic interest rate, press .

» Key in the payment amount, press 8 .
» 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%2%

account, compounded monthly, how long will it take him from today

to accumulate $500 for the trip?

$20 (PMT) n(?)

gogon sogam
 

5.5% ,.
i2 (i)

$500 (FV)

Press Display

BeGINIl eno

29
55000 0.46 % monthly interest

rate.

20 500 @ 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 [0 (FE507).

2. Input the following in any order:

= Key in the number of periods, press @ .

= Key in the payment amount, press @3 .
» 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)

googn goonom
A

Wedding Day i (?)

$3500 (FV)

Press Display

BeGINI eno

&=
25@ 50 3500 @B % 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 00 (FE507].

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)

googg oooam
5%%(i)

$25,000 (FV)

Press Display

BeGIN[l eno

sam
15@ 5.75 @ 25000 @ 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 #00 (GE507]).

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 Y1) .

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

g



25@ 8@ 50 3655.30 Before buying the
coat.

3500 (=] 155.30 If you get to keep
B what’s left over.

CLX 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:

f}tttt"ttttt
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 00 (fioc].

2. Input the following in any order:

» Key in the periodic interest rate, press [i |

= Key in the payment amount, press @18 .

= 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?

$7500 (PMT) n(?)

goooooooaonm
10% (i)
12

$325,000 (PV)

Press Display

BEGIN [l enD

=3
eo % monthly interestrate.

7500 325000 @ 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 [0 (Fe567].

2. Input the following in any order:
= Key in the number of periods, press @ .
» Key in the payment amount, press I3 .

= 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 [Tl END

o
s Months.

200 12000

U

@3 % monthly yield.
12 [13.07] % annual yield.

Example 2: An auto leasing firm will lease a $4000 station wagon
for 36 months assuming no salvage value, for $130 per month. The

company specifies that the 35" and 36™ payments are to be prepaid
at the same time as the first payment. What is the annual yield for
the leasing firm?

$390 430 (PMT) 36-2 (n)

fosnnn nnnn
i(?)

$4000 (PV)

Press Display

BEGIN [Tl END

=
340 34.00 Payments.

130
4000 2 (x) Payments 35 and 36.

&)@ Subtracted from the
initial amount.

o % monthly yield.
12 (x) % annual yield.

Prepayment of the 35™ and 36™ payments effectively reduces the
initial value by $260 and reduces the number of payments to 34.



Payment Amount—Annuity Due
This calculation finds the payment amount (paid at the beginning of

each period) given the initial amount, number of periods and interest

rate.

1. Set the annuity switch to BEGIN and press (8 (Fco07].

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 amount.

Example 1: The ownerof a building presently worth $70,000 intends
to lease it for 20 years at the end of which time he assumes the

building will be worthless (i.e., has no residual value). How much

must the quarterly payments (in advance) be to achieve a 10%

annual yield?

Press Display

BEGIN[ END

i
20 41X 0 Number of quarterly

payments.
10 450 2.50 % quarterly interest

rate.

70000 Quarterly payment.

Example 2: If, in the previous example, the building is assumed to

have a value of $15,000 at the end of the 80" quarter, find the

quarterly payment amount to yield 10%.

Press Display

BEGIN [l END

s
0@ 10 408 250 % quarterly interest

rate.

15000 Present value of
residual value.

@
0o 80.00 Number of quarters.



o0 2.50 % quarterly interest
rate.

70000 =) 67919.43 Lease amount less
present value of

residual value.

PMT 1923.35 Quarterly payment.

By subtracting the present value ofthe residual value from the present

value of the building, this problem effectively becomes ‘*What is the

quarterly lease amount on a $67919.43 building for 20 years at a
10% annual interest rate?’’

Present Value—Annuity Due
This calculation finds the present value of a series of payments

made at the beginning of each period given the number of payments,

interest rate, and payment amount.

1. Set the annuity switch to BEGIN and press 80 (Ecse1].

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 A8 .

3. Press to obtain the present value.

Example 1: The owner of a downtown parking lot has achieved full

occupancy and a 7% annual yield by renting parking spaces for

$40 per month payable in advance. Several regular customers want to

rent their spaces on an annual basis. What annual rent, also payable

in advance, will maintain a 7% annual yield rate?

$40 (PMT) 12 (n)

joog onoaon
L&K_EWNw _§N8NN]

7%
I72 O 

PV?



Press Display

BEGIN (Il enD

g
120 Monthly payments.
700 08 % monthly interest

rate.

40 Equivalent annual
payment.

Example 2: A development company is selling a group of con-

dominiums that rent for a total annual fee of $17,550 (in advance).

The expected lifetime is 14 years with an equity value of $537,550 at

that time. What price must the company receive to realize a 16%

yield? $537,550 (FV)

fogananannnll
16%(i)

PV?

Press Display

BEGIN [T enD

5
14@ 168
17550 Present value of

annual rent.

1
i
140 1608
537550 67298.75 Present value of

equity value.

1 178606.71 Selling price.

The calculation above finds the present value of both the rental pay-

ments and the equity value. The sum represents the price neces-

sary to achieve the desired yield.



What’s Really Happening? By now you should feel comfortable

with cash flow diagrams. For lease and rental calculations, the pay-

ment occurs at the beginning of the period. Take a look at the dia-

grams for annuity due and ordinary annuity:

Annuity Due Ordinary Annuity

goan goag

Sometimes a lease is phrased to effectively say ‘‘ordinary annuity

with the last payment at thefront’’ . What does that mean? Look at the

diagram:

100®, gane

That's annuity due! The switch on your HP-22 takes case ofpositioning

the payments at the beginning or end of the period.



Savings and Insurance—Annuity Due

Number of Periods—Annuity Due
This calculation finds the number of periods required to amass a sum

given the interest rate and payment amount (in advance).

1. Set the annuity switch to BEGIN and press (00 (G567 ].

2. Input the following in any order:

= Key in the periodic interest rate, press [l .

= Key in the payment amount, press Y13 .

= Key in the future value, press @} .

3. Press @ to obtain the number of periods.

Example: If you deposit $40 per month in a savings account that
pays 7% interest compounded monthly, how long will it take to

amass $10,000?

$40 (PMT)

figgannnng
7/o ()

$10,000 (FV)

Press Display

BEGIN [Tl END

75
Al i % monthly interest

rate.

40 10000 @ Months.
12 (5) 12.84 Years.

Interest Rate—Annuity Due
This routine finds the interest rate needed to amass a sum of money

given the number of periods and payment amount (in advance).

1. Set the annuity switch to BEGIN and press 000 (Feoe7].



2. Input the following in any order:

» Key in the number of periods, press @ .

» Key in the payment amount, press @18 .

= Key in the future value, press @) .

3. Press @ to obtain the periodic interest rate.

Example: If you require $10,000 at the end of 15 years, and can

deposit $30 per month starting today, what monthly compound interest
rate must you have?

Press Display

BEGIN [Tl END

e
5000 Months.
30 10000 o 0.63 % monthly interest

rate.

12 (%) 7.51 % annual interest

rate.

Payment Amount—Annuity Due
This calculation finds the payment amount required to amass a sum

in a specified number of periods given the interest rate.

1. Set the annuity switch to BEGIN and press 0 (fesc7].

2. Input the following in any order:
= Key in the number of periods, press @ .

= Key in the periodic interest rate, press [l .

= Key in the future value, press @J.

3. Press to obtain the payment amount.

Example: If you want to save money to make a $180 purchase and

can receive 5%% interest compounded monthly, how much do you

need to deposit monthly to make the purchase in one year?

PMT 2 12 (n)

tonoogo oomm
5‘/4% (i)

$180 (FV)
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Press Display

BEGIN [Tl END

oo
@s2500 0 % monthly interest

rate.

180 Monthly deposit.

Future Value—Annuity Due
This calculation finds the future value of a series of payments in

advance, given the number of periods and interest rate.

1. Set the annuity switch to BEGIN and press I (Fo7].

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 Y18 .

3. Press to find the future value.

Example: If you can afford to deposit $50 per month in an account

with 64% interest compounded monthly, how much will you have

2 years from now?

$50 (PMT) 24 (n)

goooon goonm
614%

2O

FV?

Press Display

BEGIN [Tl END

=5
24@ 6250 B 0.52 % monthly interest

rate.

50 1281.34 Savings.



Depreciation

Machines, buildings, delivery trucks, showcases, tools and

other tangible assets all decline in value with the passing of time.

To provide for the replacement of obsolete or worn-out equipment,

you usually set aside a fixed amount of money each year that is equal

to the loss in value of that article during the year.

There are three methods of depreciation commonly used: straight-

line, sum-of-the-years-digits, and declining-balance. Let’s take a

popcorn machine that costs $2500 brand new and has a salvage value

of $400. We will depreciate the $2100 over a life expectancy of 6

years, using each of these three methods.

Straight-Line Method
The straight-line method (SL) is simply a matter of dividing the total

depreciable amount by the number of useful years, then subtracting

that amount each year from the item’s value. The depreciation on

the popcorn machine is $2100, divided by 6 years = $350 a year.

If you plot this depreciation amount on a graph, it looks like a

straight line, hence, the name.

Annual

Depreciation

Amount

$400 -

$300 +

$200 +

$100 +

0 1 ! 1 t 1 }
T T T T T

Year 1 2 3 4 5 6

Straight-Line Depreciation

T

 

 
The advantage of the straight-line method is its simplicity—it’s easy

to figure and it’s consistent. Your deduction is always the same.



To calculate the annual depreciation allowance on your

HP-22:

1. Calculate and key in depreciable amount (cost less salvage

value), press [ENTER+

2. Key in asset’s useful life (number of years), press (5

to obtain each year’s depreciation.

3. Press 1 () to obtain depreciable value after the

first year.

4. Continue pressing 1 (5] to obtain the remaining depre-
ciable value for each subsequent year. If book value is needed,

add salvage value to depreciable value.

Example: A duplex costing $41,500 (exclusive of land) is depre-
ciated over 25 years, using the straight-line method. What is the

annual depreciation amount and remaining depreciable value for

years 1 and 2 if it has no salvage value?

Press Display

41500 41500.00 Depreciable value.
2505 1660.00 Annual depreciation

amount.

1(5) 39840.00 Remaining depreciable
value year 1.

15 38180.00 Remaining depreciable
value year 2.

In reality, some items depreciate the most during their initial periods

of use. For example, the value of your car declines the most in

the first two years. Or perhaps your equipment doesn’t wear out

most in the early years, but you want to increase the initial depre-

ciation for the financial advantages. This is called accelerated

depreciation, and you would use one of the other two following

methods.

Sum-of-the-Years-Digits Method
The sum-of-the-years-digits method (SOYD) is based on the sum of

the digits from one to the number of years of the asset’s life. For

the popcorn machine, the life is 6 years, so:

6 +5+4+3+2+ 1 =21 (sum of the years digits)



Theoretically, the first year you use up 6/21 of the asset’s life;

the second year, 5/21 of the asset’s life, etc. So, the first year,

you multiply the depreciation amount ($2100) by that year’s use

(6/21).

6
— X $2100 = $60051 $ $

The second year, by that year’s use:

5
— X $2100 = $50051 $ $

The third year:

4
— X $2100 = $4005 $ $

Etc.

If you plot the depreciation on a graph, you can see the difference

between the straight-line method and the sum-of-the-years-digits

method.

Annual
Depreciation
Amount

$600 +

$500 +

$400 +

$300 +

$200 4

$100 +

0 ! 1 1 1
I T I 1

Year 1 2 3 4

 

 

o
+

»

Sum-of-the-Years-Digits Depreciation

The keystroke procedure below finds the depreciation and remaining

depreciable value using the SOYD method for each year of an asset’s
depreciable life when its useful life expectancy and cost (less

salvage value) are known.

1. Key in the beginning depreciable value, press EXIED .



2. Key in asset’s depreciable life, pressG.

3.Press BIED | U BB ED | ¥ 23 G @3 2
[TE] .

4. Press 1 1 1 2 to obtain the depreciation

amount.

5. Press (=] to obtain the remaining depreciable value at the end

of the year.

6. Repeat steps 4 and 5 for subsequent year’s depreciation and

remaining depreciable value.

Example: Apartments valued at $88,000 are depreciated over 25

years using SOYD depreciation. What is the depreciation amount and

remaining depreciable value for the first 2 years?

Press Display

88000 88000.00 Depreciable value.

25 Depreciable life.

13 &8
89 | X
2635 E=
o 2 @D
eED |

PAEY Depreciation amount
year 1.

& 81230.77 Remaining depreciable
value, year 1.

1 1 1
2 6498.46 Depreciation amount

year 2.

=) 74732.31 Remaining depreciable
value, year 2.

Declining Balance Method
With the declining balance method (sometimes called the fixed-rate

method), a constant percentage is applied each year to the remain-
ing balance (book value) to find the depreciable amount. The salvage

value is not subtracted initially, but the asset may not be depreciated

below this salvage value.

Certain declining balance ‘‘factors’’ are authorized for income

tax purposes. A factor of 1.25 simply means 125% declining



balance, 2.00 means double-declining balance. To compute the

annual depreciation rate, divide the factor by the asset’s estimated

life in years. If you use a factor of 1.50 (150%) for the popcorn

machine, then you will depreciate it 129 or 25% each year.

Balance

Depreciation (Book Value)

18t year 25% of $2500 = $625.00 $1875.00

2" year 25% of $1875 = $468.75 $1406.25

3 year 25% of $1406.25 = $351.56 $1054.69

4™ year 25% of $1054.69 = $263.67 $ 791.02

5t year 25% of $791.02 = $197.75 $ 593.26

6" year $593.26 — $400 (salvage value) = $ 93.26 $ 400.00

You can plot the declining balance depreciation on the graph to

compare it with the other two methods.

Annual

Depreciable
Amount

$800 1+

$700 T

$600 -

$500 1

$400

$300 -

$200 A

$100 -

0 | 1 ] ! ] l
1 T I T T I

Year 1 2 3 4 5 6

 

  
Declining-Balance Depreciation

The following keystroke procedure finds the depreciation and

remaining book value for each year of an asset’s depreciable life

when the declining factor, cost, salvage value, and life expectancy

are known:

1. Key in declining factor (1.25 for 125% declining balance,

2.00 for double declining etc.), press 100 (x].



Key in number of years of useful life, press () 1.

Key in cost (do not deduct salvage value).

Press 1 to obtain first year’s depreciation.

Press (=) to obtain remaining book value after first year.

S
v
k
v

Repeat steps 4 and 5 to obtain each suceeding year’s depre-
ciation and remaining book value until book value is equal to

or less than the salvage value. In the period when the remain-

ing book value is less than the salvage value, the previous book

value should be reduced by the salvage value to obtain the final

year’s depreciation.

Example: The Drifter Apartments have a depreciable value of
$86,000. The owner wishes to use 125% declining balance depre-

ciation over 20 years. What is the annual depreciation amount and
remaining book value in years 1 and 27

Press Display

1.25

100 &)
203 1
86000 Depreciable value.

1 First year depreciation.

=] Remaining depreciable
value, year 1.

1 Second year depreciation.

= Remaining depreciable
value, year 2.

Discounted Cash Flow Analysis
Discounted cash flow analysis is a way of evaluating investment

alternatives in which investments are compared on the same basis—

their present dollar worth. Two forms of discounted cash flow analysis

are the net present value approach and the discounted or internal

rate of return approach.

Net Present Value (NPV)
Assuming a minimum desired yield, the net present value method

finds the present value of the future cash flows generated by the

investment and compares this value to the initial investment. If this



present value is greater than or equal to the investment, the investment

meets your profit objectives. If the net present value is less than the

investment, it is not profitable to the extent of the desired yield.

The following procedure is used to find the net present value of an

investment, when the assumed yield rate (interest rate or cost of

capital), periodic cash flows and time of occurrence are known. The

same procedure is also used if you need to find the present value of
a series of cash flows with no initial investment; simply key in zero

for the initial investment.

1. Pressi= (o).

. Key in the desired yield rate and press .2

3. Key in the initial investment, press and display 1.00.

4 . Calculate the present value of the next cash flow:

= Key in the period of the cash flow and press @ . (@ may

be pressed immediately after(z+] if the period number corre-

pondsto the value returned to the display after (Z+is pressed.)

= Key in the cash flow, press @.
= Press @) to obtain the present value of the cash flow.

5. Press to accumulate the net present value of the cash flows
and obtain n for the next period’s cash flow.

6. Repeat steps 4 and 5 for all cash flows.

7. Press 9 to obtain the present value of the cash flows.

As soon as the display shows a positive number after pressing

9, the investment is recovered on a discounted cash flow basis. If

the final NPV (after 9 is pressed following last cash flow) is

negative, the investment is not recovered on a discounted cash flow

basis assuming the yield used for .

The position of the annuity switch for this calculation is irrelevant

because these are not annuity calculations.

Example 1: An investor pays $65,000 for a duplex which he intends

to keep 5 years and then sell. The first year he knows he will have

to spend a considerable amount for repairs. If he desires a 9% after-

tax yield rate and the after-tax cash flows are as follows, will he

achieve this yield?



Year

Press

e
°D
65000

@ 100

@ 4900 GY

@ 5300 @

@ 4300 @) GO

@ 74500@

&) =89

 

Year Cash Flows ($)

1 -100

2 4900

3 5300

4 4800

5 74500

74,500

2900 °3%° 4500 I

tln
‘ 2 3 4 5

100

65,000

Display

-65000.0

1.00

-91.74

2.00

4124.23

3.00

4092.57

3400.44

48419.89

-5054.61

Initial investment

First cash flow.

Present value of first

cash flow.

Second cash flow.

Present value of second

cash flow.

Third cash flow.

Present value of third
cash flow.

Fourth cash flow.

Present value of fourth
cash flow.

Fifth cash flow.

Present value of fifth

cash flow.

Net present value.



Since the final NPV is negative, the investment does not achieve the

desired yield.

Discounted or Internal Rate of Return (IRR)
The interestrate that equates the present value of all future cash flows

with the original investment is known as the internal rate of return

(also called discounted rate of return). The method here is to use the

net present value approach, trying various rates until a rate is found

which causes the NPV to be zero or close toit.

1. Choosing a best-guess interest rate, compute the net present

value by the previous procedure for net present value.

2. If the net present value is negative, the internal rate of return

is lower than the value chosen in step 1. If the net present

value is positive, the internal rate of return is higher than

the value chosen in step 1.

3. Repeat steps 1 and 2 until the net present value is sufficiently

close to zero.

Example: Whatis the internal rate of return (yield on investment)

for an office building costing $115,000 if the cash flows over the next

4 years are as follows:

Year Cash Flow

1 $10,000

2 $9,500

3 $9,000

4 0

5 $140,000 (property sold in 5™ year)

Try 10%:

Press Display

o
100 % interest rate.
115000 Initial investment.

First cash flow.

@ 10000 Present value of first cash
flow at 10%.

Second cash flow.
@ 9500 7851.24 Present value of second cash

flow at 10%.



&)
@ 9000 G CI

&)

5@ 140000

) =8 9

3.00

6761.83

86928.99

-4367.03

Third cash flow.

Present value of third cash

flow at 10%.

This period has O cash flow,

so skip to 5.

Present value of fifth cash

flow at 10%.

Net present value at 10%.

Since the NPV is negative, the actual internal rate of return is lower

than 10%; therefore, try 9% and repeat the procedure.

Press

o
'@
115000 I8

@ 10000 @ G

@ 9500 @

@ 9000 @

5@
140000

EY G 9

Display

-115000.00

1.00

9174.31

2.00

7995.96

6949.65

90990.39

110.32

% 1nterest rate.

Initial investment.

Present value of first cash

flow at 9%.

Present value of second cash

flow at 9%.

Present value of third cash

flow at 9%.

Present value of fifth cash

flow at 9%.

Net present value at 9%.

This time the NPV is positive, so the IRR is greater than 9%. As a

result of these two trials, we know that the IRR is between 10% and

9%. The actual internal rate of return is about 9.02%.
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Section 4

Mathematical and

Statistical Functions

Just as your HP-22 has built-in financial formulas, it also contains

several preprogrammed mathematical and statistical functions. These

are useful in several areas—for example, real estate appraisal, fore-

casting, predicting trends, and investment analysis.

Performing Mathematical Functions
On the (5], and (=] keys, you will find these alternative
functions, used thh the 00 key:

&8 () Log. (natural logarithm); this takes the log of the value

on the display to base e (2.718281828).

B Antilog, (the natural antilog); this raises e

(2.718281828) to the power of the value on the dis-

lay.
e }%ai)sles a positive number to a positive or negative

power; raises 0 to a positive power; Or raises a negative

number to an integer power.

o Finds the square root of the number on the display.

Logarithms
To calculate the natural logarithm of a number, simply

key in the number and press @8 (o). To find the log.

of 30.00:

Press Display

30 @ ()
Now, press @ (c]. Because e* is the antilog, you return to the

original number, 30.

To calculate the common logarithm (base 10) of a number, key in

the number, then press 88 (o) 10 888 (o] (=]. To find log,, S:

Press Display

sl @ 10 M 06
103



Example 1: The solution for n in the future value/present value
formulas may be found by the following:

_ In (FV/PV)

In 1 + !
100

Find n where PV = 100, FV = 150 and i = 8%.

 

Press Display

150 1003 0 [@D 0.41_
8 1003 1 [1.08
) [527 ]

Example 2: Logarithms are also used in continuous compound

interest formulas. If a savings institution offers a 7.79% effective

rate on savings compounded continuously, what nominalrate does this

represent?

Nominal rate = 100 X In ( 7.79 + 1 ) 
100

Press Display

7.79 100 (3 0.08
1H 0 (100 (€] % nominal rate.

Antilogs
To calculate the antilog of a number, key in the number and press

{70 ([]. This raises e (2.718. . .) to the power of the value on the

display:

Press Display

30@ 1.0686475 13

Since you used the natural logarithm to convert continuous effective

interest to the nominal rate, it follows that the antilog or eis used

for the opposite conversion.



Example: To compute the continuous effective rate, given the

nominal rate, the formula is:

nominalrate

Continuous Effective Rate = e 100 X 100

So, if a savings institution quotes a nominalrate of 6%, compounded

continuously, what is the effective rate?

Press Display

6 100 @
- )1 I
100 (x] 6.18 :] % continuous effective rate.

Exponentiation: Raising a Number to a Power
The key raises a positive number to a positive or negative power

or a negative number to an integer power. You use it the same simple
way you've performed arithmetic and percentage operations; the

function is executed immediately when you press the key.

1. Key in the base number. This number is designated y.

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

3. Key in the second number (power). This numberis designated

as X.

4. Press0 [].

To calculate 3°,

Press Display

3 6 EE [729.00

|

To raise a number to a negative power, follow the same procedure

and change the sign () of your exponent before you perform

the operation. To solve 4.377%3,

Press Display

4.37 2.5 @R [0.03]
You can also raise a negative number to an integer power. Key in

the base number, press (8, press EMED, key in the integer power,
and press [0 []. To solve (—2)3,



Press Display

) EB EXED 3 0w O
With a negative base, if the exponent is an odd number, the answer

will be negative. If the exponent is an even number, your answer

will be positive:

(=2 = -2 Xx-2=4

(2P =-2X-2X-2=-8

You can also use y* to raise 0 to a positive power; but of course,

your answer will always be zero.

Sample Problems: Solve the following problems with the key:

(—2)7% = [.25]

16* = [65536.00 ]

(—3)* = [-27.00]
Extracting Roots

To calculate the square root of a number, key in the number, then

press [0 (O]

To Solve Press Display

V25~ 25
V31 81
You must use a positive number. You cannot calculate the square

root of a negative number; that’s an illegal operation.

You can also extract higher roots, like cube roots and fourth roots;

but you use the key, not (). The cube root of a number is that

number raised to the 1/3 power. Thus, 3Vn is the same as n¥s;

the fourth root can be written as n%2, etc.

Use the same keystroke sequence that you learned for exponentiation
to extract higher roots:

1. Key in the base number and press EXIE .

2. Key in the number1 and press GXE . Key in the root desired,
then press (3.

3. Press! (.



To solve 3V35, = 53

Press Display

5 I 3E W (171
Now, try *V81or 81"+

Press Display

81 1 45 El

Statistical Functions

The following keys are used in statistical calculations:

Sigma plus. Totals sums, products and squares of

numbers.

B Sigma minus. Subtracts a sum, product or square from
the summation in (z+]. Useful for subtracting out an
incorrect entry.

T Linear regression. Plots a straight line that best fits a

set of data points (trend line) by finding the slope and

y-intercept.

] Linear estimate. Given a value for x, this computes the

predicted value for y or where the point will fit on a

plotted linear function.

g Mean. Computes the mean or arithmetic average of a

sample set of numbers.

(s Standard deviation. Calculates the dispersion around

the mean, or how the sample data relates to the arith-

metic average.

If you have completely finished a statistical problem and wish to start

a new problem, press B to clear the old values from the
storage registers. The display still contains your previous answer (not

0.00) so that it is in the stack, and you can store the answer or use

it in other calculations. At the same time, the statistical registers (5

thru 9) are ready to accept new data.



Summations:

Pressing the key automatically gives you several different sums

and products of values in the X- and Y-registers. The calculator

stores these values in registers 5 thru 9.

When you key a number into the display and press the key, the

following happens:

1. The number (x) on the display is added to the contents of

storage register Ry.

2. The square (x?) of the displayed number is added to the con-

tents of register Rg.

3. The number 1 is added to storage register R;.

4. The number in the Y-register of the stack is added to the
contents of storage register Rg.

5. The displayed number that you keyed in is multiplied by the

contents of the Y-register and that product is added to storage

register R;.

6. The total number in R; appears on the display. This indicates

entry number 1, entry number 2, entry number 3, etc.

All that when you press(Z+]! You can also input paired data using the

key. When you enter two values at a time (x and y), you must

key in the y value first and separate the two numbers by EXED . The

general rule is:

y valueLY x value

To recap, this is where values are stored inside your calculator:

Register Contents

Ry Summation of x values (> x).

Ry Summation of x? values (Y x?).

R; Number of entries (n).

Rg Summation of y values (Yy).

R, Summation of products of x and y values ( > xy).

Display (X-register) Number of entries (n).

Immediately, you have a powerful data bank for statistical calcula-

tions. To see any of these summations at any time, simply recall the

contents of the desired register. Remember, when you press

5 thru 9, you will not lose that data. Only a copy of the number
(sum) appears in the display.



The powerful capability of the key becomes readily apparent

as you solve some application problems.

Mean
Given a set of numbers, you can find the mean or arithmetic average

of that sample. Whether it’s the average of test scores, grades, or

last month’s sales figures, your HP-22 handlesit easily. The keystroke

procedure is:

1. Press 00 (Reser).

2. Key in the first number and press (z+); then the second number

and again; the third, etc. Continue until you have entered

all the values.

3. Press 0 (1.

Example: A survey showed 10 of the wealthiest persons in the

world were the following ages:

62 84 47 58 68 60 62 59 71 73

To find the average (mean) age of this sample of wealthy persons:

Press Display

gz Storage registers
cleared.

62 1.00 First entry.

84 47 58

68 60 62

59 71 73 10.00 Total number
of entries.

& 64.40| Average (mean)
age in years.

For the moment, leave that number on the display and don’t reset or

clear the calculator.

Deleting and Correcting Data
If you inadvertently keyed in an incorrect number in the age series,

you don’t have to start over again. If you keyed it before pressing
(z+), simply press to clear the display, then continue on with
the correct value.

If you had already added in the wrong value, simply key in that

wrong number, subtract it out by pressing 8 (-], then continue
on with the correct number and the rest of the series.



For example, suppose the 62-year old member of the sample were to

lose his position as one of the wealthiest persons because of a series

of ill-advised investments in cocoa futures. He is replaced by a

21-year old rock musician, so the data changes as follows:

Press Display

62 Data to be replaced.

el 9.00 7 Number of entries (n) is
now nine.

21 The new data.
Number ofentries (n) is
10 again.

The new data has been calculated into each of the summations present

in the storage registers. To see the new mean:

Press Display

&x 60.30 The new average (mean) age.

Standard Deviation
You already have the mean figure from the previous example on the

display. To calculate the standard deviation (a measure of dispersion

around the mean), simply:

Press Display

(s 17.09 Years (standard deviation)

The HP-22 calculates standard deviation according to the formula:

 

Notice that the 10 wealthy people that we used is a sample. If the 10

people used were actually the /0 wealthiest persons in the world or

if we used all the wealthy people, then the data would be considered
a population rather than a sample.

The relationship between sample standard deviation (s) and popula-

tion standard deviation (s’) is given.



Since n (number of entries)is stored in register R;, you can convert

sample standard deviation to population standard deviation. You

already have (s) 17.09 on the display, so simply:

Press Display

7 10.00 Number of entries.

15 Calculates n — 1.

16
2 16.21 Population standard

deviation (s’) .

Linear Regression
Linear regression is a statistical method for finding a straight line

that bestfits a set of data points, thus providing a relationship between

two variables. Sometimes this is also called a *‘trend line’” or *‘least

squares line.’” (Trend line assumes that there is equal time between

data points.)

What is an application of linear regression in business? Forecasting

and market projections can be made based on a line fit to a group of

historical data. One example would be an appraiser who wants to

know how much the value of an office building may change if its

square footage is increased. If the appraiser has data on several similar

buildings with different square footages and values, he can compute

the regression line which gives an approximate relationship between

the two variables, square footage and value, (i.e., he may find that the

building value increases by $200 for each additional square foot
of space).

After a group of data points have been totaled in registers R thru Ry

using the key, you can calculate the coefficients of the linear

equation y = A + Bx using the least squares method by pressing

0 (L2]. Naturally, at least two data points must be in the machine
before a least squares line can be fitted to them. The y intercept of

the least squares line (A) is calculated using the equation:

A = 2Y2X — DXIXy
n Xx* = (Xx)?

The slope ofthe least squares line (B)is calculated using the equation:

_ nXxy — XXXy
nXx* = (Xx)?



These formulas are preprogrammed in your HP-22 calculator, so you

don’t need to memorize them—just key in the data.

Example: A commercial land appraiser has examined six vacant lots

in the downtown section of a local community, all of which have the

same depths but different frontages and values. Based on the follow-

ing input data, what is the relationship between frontage and lot

value?

Input Data:

(x) )
Lot frontage (feet) Lot value ($)

70.8 10,100

60.0 9,000
85.0 12,700
75.2 11,120
69.5 11,000
84.0 12,500

Accumulate the data by the summation procedure previously outlined.

(Notice that when you enter two values, x and y, you must enter the

y value first.)

Press Display

8
10100 70.8 1.00 First entry.
9000 60 2.00 Second entry.

12700 85 3.00 Third entry.
11120 75.2 Fourth entry.
11000 69.5 Fifth entry.
12500 84 Sixth entry.
= 393.90 A = y-intercept.

el 144.11 B = slope of line.HT
TT

Thus the equation of the regression line is:

y = 393.90 + 144.11 x

The y-intercept value represents the projected value for x = 0. The

slope indicates the change in the projected value caused by an incre-

mental change in the x value. Plotting this example, you see that a

1-foot increase in the frontage results in a projected increase in

value of $144.11.



Projected value for
100-foot frontage

14000 Projected value for
S 95-foot frontage

x
$12000

Projected value for

$11000 - x 80-foot frontage

$10000 -

$9000 x

$8000 
 

TT

60 70 80 90 100
Frontage

Linear Estimate
Having plotted a line, you can quickly estimate other values. With

the data totaled in registers R, thru Ry, a predicted y (y) can be

calculated by keying in an x value and pressing ' (J. This will

help you plot the least squares line.

Example 1: For the previous example, find projected values for
80-, 95-, and 100-foot frontages.

Press Display

800 80-foot frontage
projected value.

95 14084.29 95-foot frontage
projected value.

100 14804.83 100-foot frontage
projected value.

Example 2: You bought a house three years ago for $47,500. The

first year it appreciated $5,000. The second year its value rose to

$60,000. Today you figure the market price to be $64,000 if you

were to sell. What will your house be worth next year?

Press Display

- =D
47500 EED | @



52500 2
60000 3 3.00
64000 EIEED) 4 2
To make a projection for next year (year 5), you don’t need to calcu-

late the linear regression function first. You simply solve for y:

Press Display

5 EE 70250.00

Exponential Curve Fit (Growth Curve)
Using the (] function of the HP-22, a least squares exponential curve

fit may easily be calculated according to the equation y = be™*.

The procedure is as follows:

1. For each input pair of values, calculate the (i) of the y-value,

as the pairs are input with the key.

2. After all data pairs are input, press [ s to

obtain b in the equation above.

3. Press &z 1 (3 to obtain the growth rate.

4. Tomake an estimate, key in the x-value, press 000 00 ().

This technique is often used to determine the growth rate of a variable

such as a stock’s value over time, when it is suspected that the per-

formance is nonlinear. The value for m (y = be™) is the decimal

value of the continuous growth rate. For instance, assume after keying

in several end-of-month price quotes for a particular stock, it is

determined that the value for m is .10. This means that over the

measured period the stock has experienced a 10% continuous growth

rate.

Example: A stock’s price history is listed below. What continuous

growth rate does this represent? If the stock continues this growth

rate, what is the price projected to be at the end of 1974 (year 5)?

End of Year Price

1970 (1) 52%

1971 (2) 55'%

1972 (3) (missing data)

1973 (4) 61

1974 (5) ?



Press

@ (reseT)
5250 (1) 1=

55250 (0 2=

61 i (W 44
EE Rl ()
w1 g
508 0 - ]

3.00
49.96

64.14

S v Y <

First data pair input.

Second data pair
mput.

Third data pair input.

y-intercept.

5% growth rate.

Projected price at the

end of year 1974.





Appendix A

Accessories, Maintenance
and Service

Standard Accessories
Your HP-22 comes complete with the following standard accessories:

battery pack, ac adapter/recharger, soft carrying case, and the HP-22

Owner’s Handtook.
 

CAUTION:
Use of any batteries other than the Hewlett-Packard bat-

tery pack may damage your calculator.   
Optional Accessories
Other accessories are described on the Accessory Order Form. To

order additional standard or optional accessories, see your nearest

dealer or send the Accessory Order Form, along with a check or
money order, to:

Hewlett-Packard Company
Corvallis Division
1000 N.E. Circle Blvd.
Corvallis, OR 97330

Outside the United States, mail the Accessory Order Form to the

Hewlett-Packard Sales Office nearest you.

Calculator Operation

Charging Times
Your calculator contains a rechargeable battery pack. The batteries

must be in the calculator for it to operate. With the ac adapter/

recharger connected to the calculator and to an ac power outlet, the

batteries will charge, whether the calculator is ON or OFF. Normal

charging times from dead battery to full charge are:

Calculator ON 17 hours
Calculator OFF 6 hours

Charge the battery before portable use. Shorter charge periods than the
above will reduce battery operating time.

117



Whether the calculator is OFF or ON,the battery pack will never

overcharge with the charger connected to the ac line.

Traveling with the HP-22
Taking a business trip aboard? If so, take your calculator with you.

An optional recharger is available with a voltage select switch for

two ranges: 100 to 127 volts and 200 to 254 volts. Check the line

voltage ofthe country you intend to visit, and set the switch to the

appropriate range.

The only other item you will need is an ac plug adapter for the wall

outlet (the same adapter you would use for an electric shaver or other
personal appliance). These are available at some hotels, or you may
purchase the adapter in the country of your destination.

Charging the Battery

CAUTION:
Your HP-22 may be damaged if the ac adapter/rechargeris

not set for the correct line voltage, or if you use any re-
charger other than the HP recharger supplied with your
calculator.

 

  
 

The procedure for using the ac adapter/recharger is as follows:

1. If the recharger has a voltage select switch (optional), make sure

it is set to the proper voltage range. (In the U.S., set it to 100 to

127 volts.)

2. Set the HP-22 power switch to OFF.

3. Insert the recharger plug into the rear connector of the HP-22,

and insert the power plug into a live power outlet. The HP-22

may feel warm to the touch while recharging. Don’t be con-

cerned; this is normal because part of the charging circuit is
inside the calculator.

4. At the end ofthe charging period, you may continue to use your
HP-22 with ac power;or turn the power switch OFF and discon-

nect the recharger for battery-only operation.

If the battery pack won’t hold a charge, it may be defective. If the
one-year warranty is in effect, return the pack to Hewlett-Packard
according to the shipping instructions. If your warranty has expired,
see your nearest dealer or use the Accessory Order Form to purchase a
replacement.



o

Battery Operation
Use only the HP battery pack. A fully-charged pack provides approx-
imately 3 to 5 hours of continuous operation. By turning the power
OFF when the calculator is not in use, you can conserve energy and

make the HP-22 battery pack last easily through a normal working

day.

Low Power Display
When the batteries get low, several decimal points will appear on the
display. 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.

 

[GAO. 2...... 23 ILow Power Display
 

True Decimal Point

Replacing the Battery Pack
To replace your battery pack, use the following procedure:

1. Turn the HP-22 power switch

to OFF, and disconnect the ac

adapter /recharger from the
calculator.

2. With your thumb on the
square inset on the rear of the
calculator, press down and
slide the door in the direction
of the arrow. The latch will

spring open.

3. Remove the battery pack.

 



4. To insert the new pack, slant

the leading edge of the pack
into the edge of the doorway,
then snap the latch down into
place.

 

If you use your HP-22 extensively on batteries, you may wantto order

the Reserve Power Pack. This optional accessory lets you charge one
pack while using the other.

Blank Display
If the display blanks out, turn the calculator OFF, then ON. If 0.00

does not appear on the display, check the following:

1. Make sure the ac adapter/recharger is plugged into an ac out-

let. If not, turn the calculator OFF before plugging in the

recharger.

2. Examine the battery pack to see if the contacts are dirty.

3. Substitute a fully-charged battery pack, if available, for the one
that was in the calculator.

If the display is still blank, your calculator should be serviced. (Refer

to Warranty in this appendix.)

Temperature Range
Temperature ranges for the calculator are:

Operating: 0°to 45°C 32°to 113°F
Charging: 15°to 40°C 59°to 104°F
Storage: —40°to +55°C  —40° to +131°F

Temperatures above or below these specified limits may not cause

permanent damage to your calculator, but you probably will get
incorrect answers. Also, temperature extremes will damage the
batteries.



Warranty

Full One-Year Warranty
All Hewlett-Packard calculators and their accessories are warranted

against defects in materials and workmanship for one (1) year from the

date of delivery. During the warranty period, Hewlett-Packard will

repair or, at its option, replace at no charge, components that prove

to be defective, provided the calculator or accessory is returned,

shipping prepaid, to Hewlett-Packard’s Customer Service Facility.

(Refer to Shipping Instructions).

This warranty does not apply if the calculator or accessory has been

damaged by accident or misuse, or as a result of service or modifi-

cation by other than an authorized Hewlett-Packard Customer Service

Facility. No other express warranty is given by Hewlett-Packard.

HEWLETT-PACKARD SHALL NOT BE LIABLE FOR CON-

SEQUENTIAL DAMAGES.

Some states do not allow the exclusion or limitation of incidental

or consequential damages, so the above limitation or exclusion may

not apply to you.

This warranty gives you specific legal rights, and you may also have

other rights which vary from state to state.

Warranty Information Toll Free Number

800-648-4711 (in Nevada, call collect 702-323-2704.)

Warranty Transfer
The warranty is recorded by calculator serial number, as well as date

of purchase. If you sell your calculator or give it as a gift, the warranty
is transferrable and remains in effect for the new owner until the
original one-year expiration date. It is not necessary for the owner to

notify Hewlett-Packard of the transfer.

Shipping Instructions
Whetherthe unit is under warranty or not, it is the customer’s respon-

sibility to pay shipping charges to the Hewlett-Packard Customer

Service Facility. Please return the calculator with all standard acces-

sories and a completed Service Card, describing the problem.



Under normal conditions, your calculator will be repaired and reship-

ped within five working days ofreceipt at the Hewlett-Packard Cus-

tomer Service Facility.

After warranty repairs are completed, the Customer Service Facility

returns the unit with postage prepaid. On out-of-warranty repairs, the

unit is returned C.O.D. (covering shipping costs and the service

charge).



Appendix B

Financial Formulas

Percentage

_ Base X Rate

100
%

Percent Difference = A% = (—NiWAmglm—t_Bfl> X 100
ase

Unless otherwise stated:

n = number of time periods

i = periodic interest rate, expressed as a decimal value

PMT periodic payment

PV = present value or principal

FV = future value

[ interest amount

Simple Interest

n
360 = ———X PV X i360 360 1

360
Lows = Loy X——
365 360 365

Compound Amount

FV =PV (1 + i)

Savings (Annuity Due)

FV PMT[Q—U_)“——I](I + i)
1

123



Rents, Leases (Annuity Due)

PV = PMT [L(l%‘-)—] (1 + i)

Direct Reduction Loans (Ordinary Annuity)

PV = PMT I:l__(l_i_l)_n]

Direct Reduction Loan with Balloon Payment
(Ordinary Annuity)

PV = PMT [L_QL ]+ BAL (1 + i)™
1

Sinking Fund (Ordinary Annuity)

FV = PMT I:Q__El)n;l]

Accumulated Interest/Remaining Balance

= Remaining balance after payment H:

_ \H—nBAL. — pMT[&]
1

» Amount of a loan amortized from payments J through K

inclusive:

AMORTJ thru K — BAL_]_I - BALK

» Amount paid to interest by payments J through K inclusive:

Lthmwk = (K —J + 1) PMT — (BAL,_, — BALy)



Add-On Interest

r = add-on rate as a decimal value

N = number of monthly payments

APR =1200i1, where i is the solution in the following equation

n _ 1 — (1 +1™"

n 1
r

12

 

 1 +

Discounted Cash Flow Analysis
NPV = Net present value

INV = Initial investment

ct = cash flow

cf, cf, cf,
NPV=-INV +——ou +—— _+| +—o-—

(1 +1)! (1 +1)? (1 +1)m

Depreciation

L = asset’s useful life expectancy

SBV = starting book value

SAL = salvage value

DEPy = depreciation for year k

RBV\ = remaining book value at the end of year k

RDVy remaining depreciable value at end of year k

= Straight-Line Depreciation

SBV — SAL
DEP, = [

RDVy = RDVy_, — DEPy

= Sum-of-the-Years-Digits Depreciation

DEP, :Mx(SBV — SAL)
LOL +1)

RDVk = Rka—l - DEpk



» Declining Balance Depreciation

F = declining balance factor

F
DEP, =RBV,_; X —L—

RDV, = RDV,_, — DEP,



Appendix C

Applications Reference Guide

Need help finding the keystrokes to solve your particular problem?

Perhaps we can help you. If your problem deals with:

ACCOUNTING, see the following:

Amortization schedule, page 76.

Arithmetic average, see Mean, page 109.
Book value, see Depreciation, pages 91-96.

Cash flow analysis, uneven cash flows, see Discounted Cash

Flow Analysis, Net Present Value, page 96.

Compound amount of 1, see Future Value of a Compounded

Amount, page 60.

Compound amount of 1 per period, see Future Value for Sinking

Fund, page 80.

Compound interest calculations, pages 57 to 62.

Cost-plus pricing, see Markup, page 49.

Declining-Balance Depreciation, page 94.

Depreciation, pages 91 to 96.

Discounted cash flow analysis, pages 96 to 100.

Exact interest, see Accrued Simple Interest, 365 Days, page 56.

Figuring discounts, see % —, page 48.
Finding net amount, see % +, page 48.

Leases, pages 81 to 87.

Loans, pages 66 to 77.

Markdown, see % —, page 48.

Margin, page 50.

Markup, page 49.

Moving average, see Mean, page 109.

Ordinary interest, see Accrued Simple Interest, 360 Days,

page 55.

Percent difference, A%, page 48.

Pension funds, see Savings and Insurance, pages 88 to 90.

Periodic payment accumulating to 1, see Payment Amount for

Sinking Fund, page 79.
Periodic payment with present value of 1, see Payment Amount,

Ordinary Annuity, page 70.
Present value of 1, see Present Value of a Compound Amount,

page 59.
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ACCOUNTING (continued)

Present value of 1 per period, see Present Value, Ordinary

Annuity, page 72.

Rate-of-return pricing, see Markup, page 49.

Redemption funds, see Sinking Funds, pages 78 to 81.

Savings, pages 88 to 90.

Simple Interest, pages 55 to 57.

Sinking Funds, pages 78 to 81.

Straight-line depreciation, page 91.

Standard deviation, page 110.

Sum-of-years-digits depreciation, page 92.

Trend line, see Linear Regression, page 111.

REAL ESTATE, see the following:
Accumulated interest paid for simple mortgage, page 74.

Amortization schedule for simple mortgage, page 76.

Amount of mortgage, page 72.

Annual yield for leases and rents (without residual), see Interest

Rate, Annuity Due, page 82.

Appraisal, analysis and projections, pages 107 to 115.

Appreciation, rate of, see Rate of Interest for Compounded

Amount, page 58.

Balloon payment amount, page 71.

Capital recapture period, see Number of Periods, Ordinary

Annuity, page 66.

Declining-Balance Depreciation, page 94.

Depreciation, pages 91 to 96.

Discounted cash flow analysis, pages 96 to 100.

Figuring assessed value, see %, page 47.

Figuring commissions, see %, page 47.

Future worth of home or property, statistical projection, see

Linear Estimate, page 113.

Interest rate (APR) for mortgage, page 68.

Interest rate (APR) for mortgage with fees/points, page 69.

Internal rate of return, page 99.

Last payment amount for mortgage, page 76.
Leases, pages 81 to 87.

Market value of house or property (appreciating values), page 61.

Market value of house or property (declining values), page 61.

Mortgage constant, see Payment Amount, Ordinary Annuity,

page 70.
Moving average, see Mean, page 109.



Number of periods to reach a specified mortgage balance, page 67.

Payment amount of simple mortgage, page 70.

Payment amount for mortgage with balloon payment, page 71.

Price of a fully amortized mortgage, page 72.

Price of lease with residual value, page 86.

Price of prepaid mortgage with balloon payment, page 73.

Ratio of increase/decrease, page 48.
Remaining balance of simple mortgage, page 75.

Rental payment amount, page 84.

Reversion factor, see Present Value of Compounded Amount,

page 59.

Straight-line depreciation, page 91.

Sum-of-years-digits depreciation, page 92.

Term of mortgage, page 66.

Yield of fully amortized mortgage, page 69.

Yield for leases and rents, page 82.

Yield of mortgage bought or sold at discount/premium, page 69.

MERCHANDISING, see the following:

Cost of quantity purchases, page 22.

Depreciation, pages 91 to 96.

Discounts, discounted price, see % —, page 48.

Finding net amount, see % +, page 48.

Margin, page 50.
Markdown, see % —, page 48.

Markup, page 49.

Percentage calculations, pages 47 to 51.

[LOANS. see the following:

Accrued simple interest—360-day basis, page 55.

Accrued simple interest—365-day basis, page 56.

Accumulated interest, page 74.

Add-on interest rate converted to APR, page 64.

Amortization schedule, direct reduction loan, page 76.

Amount of loan (present value), page 72.

APR converted to add-on interest rate, page 65.

Direct reduction loans, see Ordinary Annuities, page 66 to 77.

Exactinterest, see Accrued Simple Interest, 365 Days, page 56.

Figuring points (percent), page 47.
Interest rate (APR) for loan with fees/points, page 69.

Interest rate (APR), page 68.



LLOANS (continued)

Last payment amount, page 76.

Length of loan, page 66.

Number of payment periods to reach a specified remaining balance,

page 67.
Ordinary interest, see Accrued Simple Interest, 360 Days,

page 55.
Payment amount for direct reduction loan, page 70.

Payment amount for loan with balloon payment, page 71.

Price of fully amortized loan, page 72.

Price of prepaid loan with balloon payment, page 73.

Remaining balance (principal) of loan, page 75.

Term of loan, page 66.

Yield of fully amortized loan, page 69.

Yield of loan bought or sold at discount/premium, page 69.

SAVINGS, see the following:

Accrued simple interest—360-day basis, page 55.

Accrued simple interest—365-day basis, page 56.

Accumulated interest and current balance, page 62.

Amount of time to reach a desired balance, page 88.

Annual yield for savings, see Interest Rate, Annuity Due,

page 88.
Balance of savings account with periodic deposits, page 90.

Continuous effective rate converted to nominal rate, page 104.

Effective rate converted to nominal rate, page 63.

Future value for compounded amount, page 60.

Future value of savings account with periodic deposits, page 90.

Interest rate for compounded amount, page 58.
Interest rate on savings, see Interest Rate, Annuity Due, page 88.

Nominal rate converted to continuous effective rate, page 63.

Nominal rate converted to effective rate, page 62.

Number of periods for compounded amount, page 57.

Number of periods to reach a specified balance, page 88.

Payment amount to reach a specified balance, page 89.

Present value of a compounded amount, page 59.

RENTS or LEASES, see the following:

Annual yield for leases and rents, page 82.

Number of periods to reach desired yield, page 81.
Payment amount of a lease with residual or salvage value payment,

page 84.



Payment amount of a lease, page 84.

Present value of a lease, page 85.

Price of lease with residual or salvage value, page 86.

Rental payment amount, page 84.

Term for leases and rents (without residual), page 81.

INSURANCE, see the following:

Annuity funds, pages 88 to 90.

Figuring commissions (percents), page 47.

Future value of an annuity fund, page 90.

How long annuity fund will last, page 68.

Interest rate of an annuity fund, page 88.

Number of periods for an annuity fund, page 88.

Payment amount for an annuity fund, page 89.

Statistical analysis and projections, pages 107 to 115.

Withdrawals or payments from an annuity fund, page 71.

INVESTMENTS, see the following:

Annual cash flow necessary to justify investment, page 71.

Annual yield for lump sum investment, see Interest Rate for

Compounded Amount, page 58.
Annual yield for investment with even payment stream, see

Interest Rate, Ordinary Annuity, page 68.

Annual yield for investment with uneven payment stream, see

Discounted Cash Flow Analysis, IRR, page 99.

Annual yield for leases and rents, page 82.

Annual yield for savings, page 88.
Appreciation rate, see Interest Rate for Compound Amount,

page 58.

Cash flow analysis, uneven cash flows, see Discounted Cash Flow

Analysis, Net Present Value, page 96.
Depreciation, pages 91 to 96.

Discounted cash flow analysis, pages 96 to 100.

Discounted rate of return, page 99.

Economic life, see Depreciation, pages 91 to 96.
Figuring commissions, see %, page 47.

Figuring income yield or current yield, see Proportions, % >,

page 51.

Forecasting trends, see Linear Regression, page 111.

Future value of compounded amount, page 60.

Future value of lump sum investment, see Future Value of

Compounded Amount, page 60.



INVESTMENTS (continued)

Future value of investment, statistical projection, see Linear

Estimate, page 113.

Growth curves, page 114.

Interest rate for savings, page 88.

Internal rate of return, see ‘‘annual yield’’ references.

Net present value of future cash flows, page 96.

Number of periods to reach desired future value, pages 58, 88.

Present value of future cash flows, page 96.
Present value of investment with even payment stream, see Present

Value, Ordinary Annuity, page 72 or Present Value,

Annuity Due, page 84.

Present value of investment with uneven payment stream, see

Discounted Cash Flow Analysis, Net Present Value, page 96.

Present value of lease or rental payments (without residual),

page 85.

Present value of lump sum investment, see Present Value of

Compound Amount, page 59.

Price of prepaid loan with balloon payment, page 73.

Price of a fully amortized loan/mortgage, page 72.

Rate of appreciation, see Interest Rate for Compounded

Amount, page 58.

Rate of return, see ‘‘annual yield’’ references.

Remaining book value, see Declining-Balance Depreciation,

page 94.
Sinking Funds, pages 78 to 81.

Statistical analysis and projections by least squares regression,

page 111.
Term of lump sum investment, see Number of Periods for

Compounded Amount, page 57.

Trend line analysis, page 111.

Yield, see ‘‘annual yield’’ references.

Yield of loan/mortgage bought or sold at a discount/premium,

page 69.



Appendix D

How the HP-22 Registers Work

Inside your calculator are 5 financial registers (associated with the

top row keys):

L1 | L ] L]
n i PMT PV FV

 

There are also four registers in the operational stack:

T

]
—

]

Z

Y

X

And 10 general-purpose storage registers. Five of these (registers 0

thru 4) are dedicated exclusively for your own use. The other five

registers (5 thru 9) are shared by the user and the calculator.

 

 

 

 

 

 

789|
| l I I l | l | User and

L |— Calculator

4 5 6 | Registers

LL1
Exclusive 1 2 3

User

Registers r I r J L ]
0

If you press 340 S, that numberis transferred from the display

to register 5:



When you press 5, a copy of that number appears on the display

but the value is still stored in register 5:

 

T 000
Z  0.00

Y 000 5
X 340.00 1340]

When you press [ (Resc1), the shared user-calculator registers
(5 thru 9) are cleared. If you press 00 (CLcaz], all 10 storage

register are cleared.

The Financial Registers
Associated with each of the financial registers is a status indicator.

(You can’t see them but they’re there.) .
Status mdncatc;r

 

 

O O O O O
I || | L | l

n i PMT PV FV
When a status indicator is on (=), the value in the particular register

is to be used as data for the next financial calculation. When a status

indicator is reset or off (1), the register value cannot be used.

Let’s take an example calculating the monthly payment on a 20-year

$27,000 mortgage with 8.5% annual interest. Press £ to

reset the status indicators:

 

 

O D O O 0
[ | | | | L T ]

n i PMT PV FV
Key in 20 (the number of yearly payments):

 

 

  

T 000
Z 0.00
Y 000
X 20 (Display)

Since the n value must be monthly payment periods, convert the

yearly figure by pressing 88 @. The converted value on the

display is copied into the n register and the first status indicator is
turned on.



 

  

 

T 00
z roooH
Y o000
X 240OO‘ (Display)

l O O O O

I_] l I N
PMT PV FV 

Next, key in 8.5 () . Again, the value on the display is copied
into the 1 register and that status indicator is turned on.

  

 

T 000
zZ 000

v oo
X L 0.71  (Display)

B v = O O O
240 [ 0.708333333] | 1] ]

n i PMT PV FV

Remember that although the value on the display is rounded off to two
decimal places, your calculator always figures internally to 10 places.

So the number placed in @ is really 0.708333333. This is extremely

important when you stop to think that those extra decimal places are
used over 240 months! By having internal accuracy to 10 places, you

are assured of correct answers.

To solve a top-row financial function, three status indicators must be

on. Key in 27000 and press @J:

 

T  0.00
z o000
Y 0.00
X 27000.00 (Display)

@ = O v z O
240 | 0.708333333| | | [27000.00 | | ]
 

n i PMT PV FV



The calculator sees that n, i and PV status indicators are turned on.

Once three status indicators are on, pressing one of the other two

financial keys will cause the calculator to execute and store the new

value in the appropriate register. You also see this new value on the
display. Press GII3: 1 o

 
 

 

0.00
z 000
Y  0.00
X 234.3131 (Display)

% & A O 8 O
240 | [ 0.708333333] [234.312273 | [2700 |

n i PMT PV FV

There are two important points to remember: (1) the HP-22 will never

allow you to turn on more than three status indicators; and (2) of the

three status indicators that are on, at least one of them must be n or 1.

Suppose you wantto solve for payment again but with a different time

value—say, a 25-year loan instead of 20 years. Since only one value

changes and the necessary status indicators are already turned on,

you can simply overwrite the new number in the n register. Press

2500 @

T 0.00

z 0.00

Y 234.31

X
2

-300.00 (Display)

 

 

 

 

Y m O m 0
[300.00] | 0.708333333| [234.312273 | [2700 | | ]

n i PMT PV FV

Solve for the new payment by pressing @I:

 

 

 

 

T 000
z o000
Y 23431
X | 217.41 (Display)

l m A O i O
[300 | [0.708333333] [217.411313| [27000 ] |

n i PMT PV FV



Notice that the two calculated answers are stored in the X and Y

registers of the stack for your convenience. For example, you

can review both payment amounts by pressing to look back at

the first answer.

Or, with both answers positioned like that in the stack, you can

quickly subtract to calculate the difference between the two payment

amounts:

 

T 000 T 000
z 000 —>QH——>2Z 000
Y

|

23431 Y 000
X  217.41  (Display) X M $ per month

difference in
payments.

The Power of the Function
The power of RESET becomes apparent when you do a problem

that requires a different status indicator. Before, the prerequisite
status indicators were n, i and PV in order to obtain PMT.

Suppose you can afford $225 a month and wish to find the length

of the loan. This involves a different set of known values. Now,

the prerequisite status indicators are i, PMT and PV, and you

want to find n.

Because this is a new financial calculation involving different

input registers, reset the status indicators by pressing [0 (FESE7 ).

0.00

000

000

_16.907 (Display)

] 0 (] 0J

300.00 [0.708333333] [217.41 | [2700 | |
n i PMT PV FV

 

X
<

N
-

 

Notice that your previous answer is still on the display, and

hence, in the stack. If you want to use this number in a future

problem, you can it up in the stack, store it in one of the 10

manual storage registers, or use it in another financial problem.



The five status indicators are reset, so the HP-22 is ready for a

new problem. The values are still in the financial registers—you

can use them again or write over them with new values.

The @ and values are the same as the original problem so
we’ll use that data over again. But how do you turn on the status

indicators?

Press B to place that numberin the display:

T 0.00

 

 

z 000
Y 1690
X 0.71  (Display)

O A O O O O
[300.00] | 0.708333333| 217.41 | [27000 | | |

n i PMT PV FV

Then press @ again to transfer the number into the i register

and turn on the status indicator:

 

 

T (o.oo ]
z 000
Y 1690
X 071 (Display)

S | = O 0 O
300 | 0.708333333| 217.41 | [2700 | [ |

n i PMT PV FV
Herein lies one advantage of the function: You don’t have to

calculate i again! (You may be tempted just to key in 0.71
B, but multiply that rounded-off figure over 25 years and your

answer would be wrong.)

Press to do the same for the PV value:

 

 

T 000
z 000
Y 1690

(Display) X 27700707)0J

O u O YA = O
300 | [0.708333333] [217.41 | [27000 | [ |

n PMT PV FV 



Tum on the third status indicator by inputting the new payment

amount:

 

   
 
 

 

T 000
zZ 000
Y 16.90
X 225. (Display)

O = "' = @ O
(300 | |0.708333333| [225.00 | [27000 ] | }

n i PMT PV FV

And solve for the length of the loan by pressing @:

T @db"u

Z  0.00
Y 16.90
X 268.78 (Display)

 

 

   
A 5 B E O

268.78] | 0.708333333] [225.00 | [27000] | ]
n i PMT PV FV
 

In summary, B88 resets all five top-row status indicators

so that the HP-22 is ready for a new financial problem. It also
places zeros in the user-machine storage registers (5 thru 9) so

that they are ready for a new statistical problem:

 

 

 

 

 

 

7 8 9
looo | [000 | [0.00 |

4 5 6
| | [000 | [0.00 ]

1 2 3
I | | | | I

0

L]



The Function
Pressing resets the five top-row status indicators just like

00 (E=], but it also clears all four stack registers and the 10
storage registers:

 

 

 

 

 

O O O O O
[268.78] | 0.708333333| | 225 | [27000 | | |

n i PMT PV FV

; | 0.00 | 7 8 9
|0.00 [0.00 | [000 | [0.00 |

Yy 000 | 4 5 6
X 000 (Display) [0.00 | [000 | [000 |
 

1 2 3
[0.00 | [000 | [0.00 |

0

Any data in the stack or storage registers is eliminated.

The Storage Registers
Pressing the key produces several different sums and products

of values in the X- and Y-registers and stores this data in

registers 5 thru 9:

 

Register Contents

R, Summation of x values (Y x)

Rg Summation of x2 values (X x?)

R, Number of entries (n)

R Summation of y values (Y y)

R; Summation of products of x
and y values (Y xy)

Display (X-register) Number of entries (n)

Let’s take a look inside at these registers, using some sample

data. For example,if you input 50 2(z#], the values are stored
as follows:



 

 

   
 

T 0.00 T 000
_—

Z 0.00 —>»I —>» Z  0.00

Y 50.00 Y 50.00. ‘ : . |

X 200(Display) X  1.00  (Display)

n 7 >x 8 Yx 9

| 1.00 [ 400 | | 200 | 
 

l

L |
0

[
If the next data pair were 80 3 (z4, the contents of registers

5 thru 9 would change, like so:

|
4 Yxy 5 Yy 6

| | 100.00| | 50.00 |
1 2 3

L L
 

 

 

  

   
 

 

 

 

 

 

T 000 e
Z 5000 —> E—>Z 5000
Y  80.00 Y 8000
X 300(Display) X 200(Display)

n 7 >dx2 8 Yx 9

[200 | [13.00 | [500 |
4 Yxy 5 Yy 6

[ | [340.00] [130.00]
1 2 3

| I i
0

After all the numbers are stored, you have a powerful, organized

data bank for statistical calculations. The statistical keys draw

on this data bank as follows:

- =
Update the values in registers 5 thru 9.



& Uses the data in registers 7, 8 and 9.

8l (s Uses the data in registers 7, 8 and 9.

L5 Uses the data in registers 5 thru 9.

meE Uses the data in registers 5 thru 9.

e Uses the data in the X-register (of the stack) and

register 9.

Execution Time
Execution time varies according to the numbers entered. This is

especially true for i in annuity problems. Some solutions for i may

require several seconds, during which time you will see a blinking

display.

Input Values
The algorithms in the HP-22 can accommodate a wide range of

values; however, the accuracy of your answer also depends on the

input values. A negative number for n will produce an answer, but

one that’s meaningless because you used a negative time period.

Extreme input values sometimes cannot be used, for example, rates

between i = —0.000001% and i = +0.000001%.

Sometimes if you key in identical or very close numbers and try to

solve for s (standard deviation), you will receive an error message

when the answer should be zero or very close to it. Thisis caused by

the rounding off of intermediate answers.

Miscellaneous
Executing or resets all five top-row status indicators.

Some of the gold-key functions also affect the storage registers:

= Uses data found in registers 8 and 9. Status indicators

for i, PMT and PV must be turned on. Register 7
is cleared.

W Uses the data found in register 9. Status indicators

for i, PMT and PV must be turned on.

4 Status indicators for n, i, and PV must be turned on.

Solving for i clears storage registers 8 and 9 except in compound

interest problems.



General Index

A 
AC line operation, 117

Accessories, 117

Accumulated interest, 74

Addition, 10
Add-on interest: definition, 35; keystrokes, 64

Add-on interest rate, 64

Adjusted final payment amount, 76
Amortization: definition, 36; keystrokes, 76
Amortization schedule, 76

Annual interest rate, 28

Annual percentage rate (APR), 28, 35, 64, 68

Annuities, description of, 32-40
Annuity due: description of, 33; problems, 81-90
Annuity switch, 54

Antilogs, 104

Anticipated payments, see Annuity Due

Applications reference guide, 127
Arithmetic operations, 10

Arithmetic average, see Mean, 109

B 
Balloon payment, description of, 38
Balloon payment problems, 71, 73
Battery: duration of power, 119; operations, 119

Battery pack replacement, 119
BEGIN-END switch, 54
Blank display, 120
Blinking display, 141
Book value, 94

C

Cash flows, discussion of, 27-44

Chain calculations, 11-14
Changing financial values, 53

Changing sign, 9
Changing the battery, 119

143



Charging the battery, 118
Clearing: display, 10; stack, 17; memory registers, 23

Common logarithms, 103

Compound amount, formula for, 123
Compound interest, definition of, 29

Compound interest problems, 57-62
Compounding periods, 30

Continuous compounding, 31

Continuous effective rate, 32, 63

Converting interest rates, 62-66

Cube root, 106

D

Daily compounding, 31
Data storage, 22

Declining balance depreciation: description of,, 94; formula for, 126;

keystrokes, 95
Declining factor, 94

Defective battery pack, 118
Decimal point entry, 9
Depreciation, 91-96
Direct reduction loan: description, 36-37; keystrokes, 67-77; formula

for, 124

Discounted cash flow analysis: description, 40-43; formula for, 125;

keystrokes, 96-100

Discounted rate of return, 43
Display: blank, 120; blinking, 141; clearing, 10; description of, 14;

error, 14; modes, 15; rounding, 15.

Display formatting, 15-16

Division, 10

Double declining balance depreciation, 95

E

eX, 104

Effective annual rate: description of, 32; keystrokes, 62, 63

Entering numbers, 9

ENTER key, use of, 10

Error display, 14

Errors, correction of, 10, 109

Exact interest, see Simple Interest, 365 Days, 56

Exchange key, 19
Exponentiation, 105

 

 



Exponent sign, 105

Extracting roots, 106

F

Finance charge, 64
Financial concepts, 27-44

Financial formulas, 123

Financial function: keys, 52; registers, 134

Financial functions: displaying values, 53; changing input values, 53;

description of, 52

Fixed decimal notation, 15

Formatting answers, 15
Formulas for financial problems, 123

Fundamental operations, 9-14

Future value, annuity due, 90

Future value, ordinary annuity, 80

G

General-purpose memory registers, 22

Gold key, 9
Growth curve, 114

 

I 

Improper operations, 14

Inputting financial values, 52
Inputting numbers, 9
Internal rate of return, 43, 99

Interest compounding process, 29
Interest, description of, 28

Interest rate conversions, 62
Interest rate limitation, 31
Interest rate, annuity due, 82

Interest rate, ordinary annuity, 68

Interest, simple: definition, 28; keystrokes, 55; formula for, 123

K

Keyboard summary, 6, 7
Keying in numbers, 9

L

Leases, 81-87

Loans: description of, 35; keystrokes, 66-77

 



Loan fees/points, 68, 69, 70

Line voltage select switch, 118

Linear estimate, 113
Linear regression, 111

Logarithms, common, 103
Logarithms, natural, 103
Low power display, 14

M 

Margin, 50
Markup, 49
Mean, 109
Memory: registers, 22; stack, 17

Multiplication, 10

N 

Natural antilogs, 104

Natural logarithms, 103
Negative cash flows, 41
Negative numbers, 9

Negative exponent, 105
Net amount, 48

Net present value: description of, 40; keystrokes, 96
Nominal rate of interest: description of, 32; keystrokes, 62

o 
Operational stack, 17-21

Operations, improper, 14

Optional accessories, 117

Overflow display, 17

P 

Payment amount, annuity due, 84
Payment amount, ordinary annuity, 70
Payment periods, 32
Percent difference, 48
Percent of total, 50

Percentage, definition of, 27

Percentage, formula for, 123

Percentage problems, 47-51
Periods, compounding, 30
Positive/negative numbers, 9
Positive/negative powers, 105



Power, low, 14

Powers, see Exponentiation, 105

Present value, annuity due, 85

Present value, ordinary annuity, 72

Proportions, 51
Profit margin, 50

R

Raising numbers to powers, 105

Range, temperature, 120
Ratio of increase/decrease, 48
Recalling financial values, 53
Recalling numbers from memory, 22

Recharging procedure, 118

Replacing battery, 119
Registers: financial, 134; general-purpose memory, 22; operational

stack, 17
Remaining balance, 75

Rents, leases, 81-87

RESET key, 54, 137
Residual value, 38
Retail pricing, 50, 51
Reviewing and verifying numbers entered, 19

Roll-down key, 19

Roots, 106
Rounding display, 15

  

S

Salvage value, 94

Savings calculations: formula for, 123; problems, 88-90

Scientific notation, 16
Servicing, 121

Shipping instructions, 121
Sigma minus key, 107, 109
Sigma plus key, 107, 108
Sign, changing of, 9
Simple interest: description of, 28; problems, 55-57

Sinking funds: description of, 39; problems, 78-81
Square root, 106
Stack, operational, 17-21

Standard accessories, 117

Standard deviation: sample, 110; population, 110

 



Stated annual interest rate, 32
Statistics, 107-115

Status indicators, 134

Storage registers, 22, 140
Storing numbers, 22

Straight-line depreciation: description of, 91; formula for, 125;

keystrokes, 92

Subtraction, 10

Summations, 108

Sum-of-the-years’-digits depreciation;description of, 92; formula for,

125; keystrokes, 93

T

Temperature range, 120
Time and money concepts, 27-44
Time periods, 52
Top row keys, 52
Transferable warranty, 121

Trend line, see Linear Regression, 111

Truth-in-lending law, 35

 

U

Underflow display, 17

Use abroad, 118

W

Warranty, 121

 

 

X

X-register, 17

X-exchange-Y key, 19
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Service Card

Refer to the appendix of your Owner’s Handbook to diagnose a
calculator malfunction. The warranty period for your calculator
and/or accessory is one year from date of purchase. Hewlett-
Packard will assume that any unit returned without a copy of
proof of purchase (sales slip or validation) is out of warranty.
Should service be required, please return your calculator,
charger, batteries and this card protectively packaged to avoid
in-transit damage. Such damage is not covered under
warranty.

 

 

Inside the U.S.A.

Return items safely packaged directly to:

Hewlett-Packard
Corvallis Division e Service Department

P.O. Box 999
Corvallis, Oregon 97330

We advise that you insure your calculator and use priority
(AIR) mail for distances greater than 300 miles to minimize
transit times. All units will be returned by fastest practical
means.
 

Outside the U.S.A.

Where required please fill in the validation below and return
your unit to the nearest designated Hewlett-Packard Sales and
Service Office. Your warranty will be considered invalid if this
completed card is not returned with the calculator.

 

Model No. Serial No.

 

Date Received

 

Invoice No./Delivery Note No.

Sold by:
   
 

  



 

 

 s )
Information

This card must be completed and returned with your
calculator and/or recharger, and batteries. Return of this
card is considered authorization for Hewlett-Packard to
make all repairs necessary to return the calculator to
normal working order and to charge the cost of those
repairs to the owner for units out of warranty.

 

 
Owner's Name Date

 

Street Address

 
City State Zip Code

 
Home Phone Work Phone

Date Purchased

What Is The Problem Area?

O Intermittent Problem O Display
O Printer (Enclose sample) OO Recharger/Battery
O Keyboard O Prerecorded Program/Reader
O Programming

Describe Problem: 

 

 
Model No. Serial No.

Preferred method of payment for out-of-warranty repairs.

If not specified, unit will be returned C.O.D.

O VISA O Master Charge

 

Card No. Expiration Date

 

Name appearing on credit card

O Purchase Order. Companies with established Hewlett-

Packard credit only. (Include copy of purchase order with

shipment.)
 
P.O. Number    \Authorized Signature 9320-2901 Rev. G 7/7y
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