





Hewlett-Packard's interest in computation evolved as a natural
extension of our traditional involvement in measurement problem
solving. At an early date, HP recognized the growing need for a
family of computational products designed to work easily and ef-
fectively with scientific instruments.

In 1966 we introduced the first digital minicomputer specifically
designed to meet this need. Soon after, we followed up with our
first programmable calculator, From these beginnings, HP has now
become an acknowledged leader in the ficld of computational prob-
lem solving. More than 20,000 HP programmable calculators and
digital computers are at work in a wide range of applications in
science, industry, education, medicine, and business. Their effec-
tiveness is further enhanced by a complete line of accessory de-
vices, ranging from digital tape and disc drives to card and tape
readers, printers, and plotters.

Now we've coupled our experience in scientific problem solving
and computational technology to bring you new dimensions in
personal computing—the HP-35 Scientific Pocket Calculator for
engineering/scientific applications (with tens of thousands in the
field), and the HP-80 Business Pocket Calculator for solving prob-
lems in business and finance.

SRONTED 14 UL 5. A, I HEWLETT-PACKARD COMPANY, 1973






Attention Please!

Even though your pocket calculator is simple to operate, and you
can start solving problems immediately by following the accessory
Quick Reference Guide, there are some things you should know
to get the most out of your HP-80.

Please read the Table of Contents and Introduction to become
familiar with the territory. Next read through the General Operat-
ing Instructions. Then go back to the Table of Contents, look up the
application you want to use, turn to the applicable pages, and do
the sample problems on your HP-80 according to the step-by-step
instructions. It isn’t necessary to read anything else. { We included
some design philosophy in the back of your handbook because we
know that some users are crazy about details. Also, it gives us a
chance to show off.)

Now you can take a mental vacation because you have this
trustworthy electronic business partner who will be handling things
while you're gone.
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Introduction

When Charles Lamb wasn’t writing literary classics, he labored as
an accountant for the East India Company. During his dual career
—1791 to 1825—he often cxpressed a dim view of the business
of business as it was when the standard caleulating equipment
consisted of a high stool, desk, quill pen, and a human brain—
“I had perpetually a dread of some crisis to which I showld he
found unegual . . . I served over again all night in my sleep, and
wondld awake with terrors of imaginary fulse entries, errors in my
accounts, and the like ...

There is little doubt that Lamb’s frustration with the burdens of
his work sparked his creative genius—had he been content he
might never have written anything of lasting significance. (fn fact.
his retirement from the East India Company marked the end of
his productive period as a writer.)

At the risk of depriving the world of another businessman-cum-

artist, we have produced a device that takes the drudgery out of
complex financial and business calculations—and makes them
more accurate, too, The tool is the HP-80 ¢lectronic answer-ma-
chine that weighs only ninc ounces (vou can lake it anywhere you
go—and should), and replaces stacks of tricky tables and other
such “inundata™. It is the first pocket calculator to offer built-in
logic for solving business-oriented problems. There is no compa-
rable tool available today!
To give you a sample of what you can do with the HP-80, swilch the
caleulator to ON and we’ll work a typical compound interest problem.
Suppose you wanted to caleulate the effective annual rate of return on
un investment us a basis for evaluating various investment opportuni-
tics, If you could buy property today for $10,000 and could expect to
sell it in 7 vears for $15.000, what would be the annual rate of return
on your original investment? To solve, simply enter the known values
as follows:

Key in 7 fnumber of years) and press n{numfmr of periods in

terms of time), key in 10000 (initial investment) and press

(present value), key in 15000 famount to be relurned) and press

ffuture value), then press - finterest). Find your answer

(annual rate of return} on the display:- o
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If you want to see your answer showing six decimal places, press the

goldkey . keyin 6, and see displayed: - Gc

Compare that with the painful procedure used with the existing cal-
culation method:

Canventional Mathed HP-80 Methed

Use basic formula: Key in;

?Ij—F'IJH +g-n 7 [l +oono B 15000 G2 IR
\ =

- F Find answear displayed:

g
where .

5 = future value
P = present valua
i = eflective periodic rate

n = number of periods
Thus:
L $15000 _
1+ = 70000 — 1.50

Next, consult compound interest table to find
tha lable value closest to 1.5000000. The table
value of 5% far seven years Is 14071004227,
while the value for 6% is 15036302580 Thara-
fore, the exact annual rate of relurn is some-
where hetween 5% and 6%.
Mow for interpalation inafe that since method
used i3 finear interpolafian, the answer 15 only
approximafe), Let:

X = amount between actual and low value

.01 fer 1%:) = difference between two table

values

0928995773 = diffarance batwaen lower

table amount of 14071004227 and actual of

1.50

[9B5208363 = difference  between  higher

and lower table amounts.
Then, set up the eguation as a proporion:

X _ 0928985773

.01 A965238363
Cross-multiply:

.DB5529B363X = 01 x 0928995773

= 000928835773
Divice by 0985296363

_ 100828895773
0865295363
= .00962392363448 or 96%

Finally:

Annual rate of return = lower lable rale of

5% + Q6% or H.96%,




Here are some other problems vou can solve that are just as easy with
the HP-R() fand just as tedious with conventional methods):

Afl types of simple and compound interest calculations

All types of percentage calculations

Statistical applications (mean and standard deviation)

All types of present value, future value, and effective rate calculations

Sum-of-the-digits amaortization (finance charges, depreciation)

Add-on interest to effective annual rate conversion

Effective yield calculations

Mortgage calculations

Discounted cash flow analyses

Bond price and yield-top-maturity calculations

Time interval, future date calculations

Linear regression analysis (frend line forecasting) applications

Square root calculations
In additien to its more exotic features, the HP-R0 is fast, accurate, and
convenient to use. It handles numbers as small as 10 ® (that's a decimal
point followed by 98 zeros and a 1), and mambers as large as 10
{1 followed by 99 zeros). automatically places the decimal point, and
allows you to round the display to settings ranging from zero to six

decimal places. It does everything a conventional four-function desk
calculator does, too.

Unlike Charles Lamb, HI*-80 users may never produce works of
art as an outlet for job-related frustration. They may have to settle for
something more modest—say president of the World Bank?



General Operating Instructions

Getting Started

Your HP-80 is shipped fully-assembled with battery pack in place and
is ready to operate. Slide the power switch to ON. If anything other
than - appears on the display. see Service, Appendix E

In the HP-8(), arithmetic answers appear on the display immediately
after pressing a + , = , ® , or = key. In an adding machine, the
+ key adds the last entry to whatever is already in the machine, and
the = key subtracts this last entry. The HP-80 not only adds and
subtracts the same way as the old familiar sdding machine, it also
multiplies and divides this way too—the ¥ multiplies the last entry
by whatever is already in the machine, and the = key divides by the
last entry.

The display blinks when logic or range errors arc made. Whenever

this happens, clear the display by pressing cix | - appears on
the display and a new problem may be entered.

Keyboard Description

Figure 1 illustrates the keyboard layout and classifies the keys ac-

cording to type and function. Although most of the keys will be Tamiliar

to you, somc require further explanation because of the unique features

of the HP-§0.

Number Entry Keys

[o]through[e] [+

Number Control Keys

Seven keys are provided for manipulating numbers:

saveE+ saves the number appearing on the display for arithmetic

and basic calculations; terminates a number entry. {Pages
13 and 52.)

R+ rolls down and displays (in last-in/ first-out order) whatever
four numbers have been entered and are currently in the
machine—one number with each press of the r+ key.
Permits review of previous entries or results, (Pages 16 and
54

x3y interchanges the last number previously saved with the
number currently displayed: the former number reappears
on the display. (Pages 17 and 54.)
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|__—Display
Off-On Switch——
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Number
Arithmetic Entry Keys
Function Keys
__ Standard, Extended
~§ Function Key

Figure 1. Keyvboard Layout
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sto siores the number appearing on the display for use as a
constant value in deferred arithmetic and basic calculations.
{Page 14))

meL recalls or retricves a copy of a number previously stored
with 810 key, places it on the display so that it may be used
in a calculation. {Pages 14 and 17.)

cHs changes sign of a displayed number from — to - or - to

. The sign is not displayed; it is assumed if no sign
appears on the display. (Page 13.)

cx cix clears display only; clears everything except values

stored as constants. (Page 15.)

Arithmetic Function Keys

+ - x o+
Dual-Function Control Key {Go/d Key)
The unlabeled gold key extends or expands the use of those func-

tion keys having gold-lettered notations above them, Tt is used also to
clear the machine when used in conjunction with the ex keyv. and to

round numbers to various decimal places when used with number
entry keys.

Teo use the alternate function (the one on top) merely press
betore pressing the associated function key.

Standard/Extended Function Keys
Three groups of tunction keys are provided to perform complex op-
erations automatically on numbers entered. These are:

1. Basic Keys

oo E

2. Financial Keys

oD@ @E

3. Interactive Keys:
]

12



Fundamental Operations

Operations common to a number of applications are defined in the
[ollowing paragraphs; they are described in depth in Appendixes A
and B,

Entering Data
Numbers appear [rom lelt to right on the display in the order in which
they were pressed. Note that a decimal point is included with the
number entry keys; it must be entered if it is part of the number. For
example, $2.98 would be keyved ﬂs:l? [ -'] [g—| [a_] .

Each time @ number is pressed it appears on the display. To signal
that you have completed entry of a number string, press the non-
numeral key appropriate to vour present calculation.

If you want to enter a very large number—say 1 trillion—press
1000000000000, The number is displayed as

This represents 1 > 10 raised to the 12th power—an example ::F
scientific notation where large numbers appear in an abbreviated form
using an exponent of 10 in the last two digits displayed.

Entering Negative Numbers

To enter a negative number, press CHS (change sign key) after entering
a positive number. The number will appear on the display preceded
by a minus (—) sign. To change the sign of a negative or positive num-
bert on the display press €Hs |

Rounding Numbers

A secondary function of all numeral keys is the rounding of displayed
numbers, Numbers may be rounded on the display to a maximum of
six decimal places by pressing the gold key before pressing the
appropriate number key {0-). Rounding affeets the display only; it
does not affeet the accuracy of the number internally. Numbers may
be displayed in scientific notation by pressing and then pressing
the 7, 8 or 9,

Loading Data

All calculations performed on more than one number require that
numbers be loaded inte appropriate memory locations.

Arithmetic and Basic Funciions

When performing arithmetic and basic [unctions, the first number in
cach sct of values is loaded by pressing save s after entering the num-

13



ber. Subsequent numbers are handled automatically by pressing an
arithmetic or basic function key { + ., = E etc.)

Financial and Interactive Funclions

All entries using the financial and interactive kevs are loaded auto-
matically when you press the key identifying the entry t:,'nc(.-._
Eﬂ, ete.) after you have entercd the number.

Storing Constant Values

A constant value. whether keyed in or appearing on the display as a
result of a previous culculation, may be stored in a special constant
storage location from which it may be recalled and used in subsequent
caleulations. To store a constant, press sT0 ; to recall it, press RoL . A
copy of the reculled number appears on the display; the original value
remains in the constant storage location.

The 510 feature makes il easy to-—say add several numbers, store
the result, and then divide the individual numbers by the stored sum
without having to reenter this constant value for each itcration. The
storage location is changed by writing over it with a new constant value
or may be clearcd by turning the power switch off then on.

A number stored with $T0 s not affected by computations or by
data stored in other locations except when the key triggering the result
is pressed during certain special operations requiring larger memory
arca, The affecied applications arc:

Rate of Interest for Sinking Fund

Eond Price

Bond Yield

Sum-of-the-Digits Depreciation

Annual Effective Rate of Interest on Installment Loans
Converting Add-on Interest to Effective Annual Rate
Accrued Intarest

Discounted Note

Accumulated Interest Between Two Pointls—Remaining Prineipal.
Bebates on Consumer Loans (Auwle of 78°s)

Linear Regression Analysis (Trend Line}

Discounted Cash Flew Analysis

14



Clearing Data
Entries can be cleared as follows:
Financial function entries can be cleared before or immediately after
they are loaded by pressing eLx.

All other entries can be cleared before they are loaded by pressing
clx.  After these entries arc loaded, they can be cleared by pressing

cLx ;the problem must then be reentered.

A blinking error signal can be cleared by pressing x|

Constant storage is cleared by turning the calculator off then on, or
by writing over the present contents; that is, by storing a new number.
It isn't always necessary (o clear the calculator (| eix )—when start-

ing a new calculation—although it is usually comforting.
There are, however, certain applications that require clearing the
calculator before performing the calculation, They are:
Discounted Cash Flow Analysis
Mean, Standard Deviation
Linear Regression (Trend Line) Analysis

Performing Simple Arithmetic
In the HP-80, arithmetic answers appcar immediately after pressing
any one of the arithmetic keys: ¢ = x =
For example, add 12 and 3.

Enter: See Displayed:

12 SAVES 3 + ——ou—
Did you notice that you calculated this sum in the same order in
which you would ordinarily do it with pencil and paper? That’s right—
you keyed in 12 and scparated it from the next number to be keyed in
(3) by pressing SavE+ after the 12. Then you pressed 3 followed by
4+ to get the answer,
This same principle is used for calculating any arithmetic problem
having two numbers and one arithmetic operator.
For example, subtract 3 from 12.

Enter; See Displayed:

12 savEs 3 = —

15



To multiply 12 by 3,
Enter; See Displayed:
12 SavE+ 3 X 4,.-
To divide 12 by 3,
Enter: See Displayed:
12 seves 3 & —— =
Tn addition to the simple problems vou have just performed. the HP-80
also handles combined arithmetic processes:
Automatic Doubling Serial Calculation
Automatic Squaring GChained Calculation
These problems are described in Appendix B.
Manipulating Data
Seven kevs (excluding keys wsed to load entries in special operations)
are used to control the location of data and the movement of data
between locations. Four of these kevs are related to entering and de-
leting numbers:  save+ is used to load data: sro stores a constant

value; cHs changes the sign of a displaved number: eix clears data.

The remaining three keys § R+ , x%¥ , ReL ) are used to control the lo-
cation of data alter it has been loaded (or stored in the case of s10).
Through the ability to manipulate the location of data. you are able to
view the contents, can sec intermediate results to problems, and have
greater operating flexibility.
Reviewing/Verifying Data Entered
The R+ (roll down) key permits you to review the previous entries or
results—the last three preceding numbers to be loaded and the current
entry. FEach time R+ is pressed, one of those numbers appears on the
display in last-in/first-out order. No data are lost by rotating those
numbers; alter a complete circuit, they will return to the same locations
they occupied before rotation. For example,

Enter: See Displayved:

] SAVES® 2 SAVES 3 SavE+ 4 00000 o -
A+

Y

RE

R+ -

R#

16



Reversing Operand Order

You will often find that vou want to do a subtract or divide operation
where the number displayed should be interchanged with a previously
displayed number to permit the desired calculation. This is accomp-
lished by pressing the =%y key to reverse the order of the operands by

exchanging the contents of the two applicable locations. For example,
if you want to divide 25 by 4. and the latter number is already on the
display,

Enter: See Displayed:

4 SAVE ¢+ - -

25 xzy Ea -

+ [6.25]
Recalling a Constant Value from Storage
The meL key copies the stored constant value into the display, for use
us an operand in repetitive caleulation. Ber must be pressed each time
the constant is to be used.
Whatever was previously displaved in the machine is automatically
saved (loaded) when vou press RGL 50 you are now ready to press any
desired arithmetic function key, such as + ., = ., %, = . For example,

add 8, 20, 17, 43 store the result; and divide the individual numbers
by the stored sum to find what part cach is of the total.

Enter: See Displayed:

8 SAVEY 20 #+ 17 + 43+ —1--- total

sTO

g fHeh= = [ or 95 of tatal
70 ReL = » [EEE or 23% of total
17 ReL -or 19% of total

I Ca 1%

43 moL

» - or 49% of total

Basic Functions
Calculating Square Root
To calculate the square root of a positive number, enter the numbcr,

press the gold key followed by . For example. what is the
square root of 497

17



Enter: See Displayed:

a9 - @l

To compute v/ 3% |- 4¢

Enter: See Displayed:
3 SAVES X 4 SAVE+ X+ —,,-

Calculating Percentage Problems
To avoid confusion relative to percentage problems, the following terms
are defined in accordance with those most commonly used by the busi-
DNess COMmunity:
When finding a fractional part of a given number, the number is
called the base, the [ractional part is called the rate or percent,
and the result is called the perceniage. When adding the percen-
tage to, or subtracting it from, the base, the result is called the net
amount.
The HP-80 simplifies the calculation of percentage problems because
you don’t have to convert percents to their decimal equivalents before
using them; just press the E key after keving in the percent value.
Three types of percentage problems are handled:

Finding percentage of numbar (base x rate)

Finding net amount (base + or — percentage)

Finding percent difference between a number and the base

(number — base) + base
Finding Percentage: To find the percentage of a number, enter the base
number and press save + . Then enter the percent, press ﬂ For ex-
ample, to find 14% of $300,

Enter: See Displayed:

300 SAVE+ 4 m = % B rercentape
Finding Net Amount: An additional feature is that aflter finding the
percentage, the HP-80 still containsg the original base number from
which vou may calculate the net amount (such as base price plus rax,
or list price less discount) by simply pressinga 4+ or = | respectively.

18



For example,
Enter: Sec Displayed:
300 sAvE# 14—~—I-$ EEERN percentage
+ =5 BN et amount (hase

plus percentage )

ot,
Enter: See Displayed:
300 SavE+ |4—]- % - percentage

v »5 EEERE net amount (base

less percentage)

Finding Percent Difference Between Any Number and the Base: To
find the percent difference between two numbers, enter the base number

E . For ex-

and press save+ . Enter the second number, press|
ample,
Enter: See Displayed:
60 saver 240N E——— EIE & 240 i 300%
greater than 60)

Raising a Number to a Power (Exponentiation)

The key lets you raise a positive number to any power automa-
tically. In many calculators you'd have to perform the serial calcula-
tion multiplying the base number a number of times equal to the ex-
ponent {if you could do ir ar all’). That is, 8 x 8 x 8 x 8 x 8 x 8 means

8%, To make it easier, we have you cnter the base number, press Saves |
enter the value of the power to which the base number is to be raised,
press [ial and the result is displayed. For example, to find the value
of 89,

Enter: See Displayed:

o i ¢ I 2521400

To find the value of 2-*7,

Enter: See Displayed:
2 saves 25 v BB » EEH

Note the blurred display, as opposed to blinking, during the calcula-
tion, This indicates the caleulator is busy, and occurs when performing
¥" or other functions in the HP-80 which use ¥*.
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Calculating Time Intervals
Another very useful function involves the [ key. It will determine
the number of calendar davs between two dates—ranging from January
1, 1900 to December 31, 2099—and will check for range and logic
errors. An cxample of the latter might be February 2%, 1973 or Feb-
ruary 30th of any year. An erroncous date—whether a logic or range
error will cause the display to blink. The i3 key is used in much the
same way as the other function keys cxeept that the following con-
vention must be observed:
Enter the month number. Follow it with a decimal point, followed
by a two-numeral day number, followed by the full year number.

Far example:

May 1, 1973 would be entered as 5111973
June 3, 1984 would be entered as 6.031984
November 9, 2009 would be entered as 11.092009

Thus, to find the number of days between two dates, simply key in the
first date and press saves , key in the second date and press B34 The
unswer, shown in days, is ready for other operations ar input to another

problem. For example, (o [ind the cxact number of davs between De-
cember 10, 1974 and March 14, 1976,

Enter: See Displayed:
12.101974 SAVEH 3.141976 [I8— EENR] number of days

Calculating Future or Past Dates

You can find a future or past date in the range January 1, 1900 o
December 31, 2099—cgiven the number of days—without having to
count knuckles or remember rhymes, ( You don't need to worry if the
vear entered s a leap vear; leap vear caloplations arg handled auto-
maticallv.) Here's how;

@ If you want the year number to be displaved, set rounding for
i decimal places by pressing the gold key and 6 (number
kev).

Z Enter the starting date according to the date convention
{ahove). Press SAVE ¢

@ Enter the number of days (press ©HS if vou're finding a past
date).

@ Press _

20



For example, to find maturity date on a 120-day note issucd May 6,
1973,

Enter: See Displayed:

6 > [EIEEE scts rounding for

fr decimal places

5.061973 saves |20 m—lr- maturity date

where:

9. = 9th month (Seprember)
03 = day
1973 = year

If you want to perform a subsequent date operation on the result in
the display, be sure 1o press Saves first or you'll get an error. Again, a
logic or range error in a date entry will cause the display to blink.

Determining Day of the Week
The day of the week (Mon,, Tues,, etc.) corresponding to future or
past dates can be determined as follows:

. Enter known date, press SAVES

. Enter today’s date. press ISl Save+ .

. Enter 7, press =

. Enter displayved number (omir decimal poriion). press | =
5. Enter 7, press (%X to get day factor.

R N

If the known date is in the future, count forward from today by the
day factor. For example, if today is Monday and the day factor is 6,
the future day would be Sunday. It the known date is in the past, count
backwards from today by the day facler,

Suppose today is Monday, January 22, 1973 and you wanted to find
out what dav it was when the stock market crushed on October 29,
1929,

Enter: See Displayed:
10291929 SAVER 1221073 [l SAVER 7 |5 —»-
2255 1= T % - day factor

Today is Monday; count six days back to pet Black Tuesday.
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Special Operations

If vou followed instructions and read the Introduction, you have already
sgen a typical example of the scope and power of the HP-80, Just in
case you're underwhelmed, and still think it’s just another calculator,
here’s an additional example: Supposc you invested $50.000 and were
guaranteed a return of $10,000 each year for seven years. Now, try to
figure the annual rate of return by some ordinary method, Then do it
on the HP-8() as follows,

Enter: See Displayed:
7 [El 10000 [ 50000 Bl —— BB % annual rate
of return

If you want to verify this problem,
Enter: Sce Displayed:
s

TQ
T ROL - 10000 ——--S - present value

The HP-80 has built-in logic that enables you to perform two broad
classes of complex functions: () financial and (2) interactive.

Certain keys are used to perform these special functions, Some
functions use keys from both the financial and interactive classifications
—as well as keys from the basic classification. For cxample, discounted
cash flow analysis and accumulated interest problems use hath financial
and interactive keys.

Financial Functions

Financial functions are used primarily in investment and loan applica-
tions (simple interest, compound interest, annuities and bond prob-
lems), These problems require three known values to get a fourth value,
After each value is entered, it is loaded by pressing the applicable top-
row key that identifies the value. The fourth value is obtained by press-
ing the top-row key representing the unknown value. Tnterest is always
an annual rate unless specified to the contrary.

The key set associated with these functions is illustrated in Fig. 2. (note
that saves iy not used to foad values). You'll probably be surprised to
learn that the five keys in Figure 2 represent 17 functions and replace
all the compound interest, discount, bond and annuity tables commonly
n use.
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Figure 2. Financial Function Key Set

When using the top row financial kKevs, you may want 10 store one
of the values you are entering for use in subsequent calculations. To do
s0 just press 810 before (but not after—this is an illegal operation)
pressing the associated financial key. then proceed with your current
financial calculation, and recall the stored value as needed by pressing
e

.

Interactive Functions

The interactive functions and associated keys are used primarily in
applications concerned with constructing and dynamically modifying
schedules, charts and tables, for example:

= Mean and Standard Deviation
» Linear Regression [Trend Ling)
« Sum-of-the-Digits Amortization
= Interest Rebate Calculations
Summation and Averaging Calculations
Summation/averaging calculations use the ﬂ key (the letter “3"—

sigma—iy the Greek equivalent of our “8”) to sum numbers for use in
calculating means and standard deviations.
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In addition, the E kev is used to compute the sum of the squares
of all your entrics, and keeps track of the number of entrics vou've
made. {Ter see how many entries yow've made, simply press xzy . Bui
before you resume susmuming press X3¥ again.)

The mean is calculated by pr'cssing; the alternate function of this

key

results of previous mean calculations.

permits you to continue summing—thereby modifying the

We've also provided an error recovery routine in case incorrect data
is entered. To correct vour last entry calculation, alter pressing[z+ .

reenter the incorrect value and press L:j ; you are back where you

were before the incorrect entry. Note that a value must be entered
prior to each ’E__+J keystroke or crrors will result.

Sum-of-Digifs Calculafions

The sum-of-the-digits key m is vsed to calculate an amortization
schedule and related balances for consumer finance charges or depre-
ciation of capital assets.

Amortization on a period-by-period basis as well as the remaining
balance after any given period can be obtained. Furthermore, you have
the option of finding this information at any point in the amortized life
span and can obtain values for all subsequent periods if you wish.
Trend Line Calculations
To forecast or estimate trends, you may chart a straight line of best fit
through data points across a periodic (daily, weellv, etc.) time span,
This type of analysis is made possible through the [l ((rend Tine ) key.
The HP-80 calculates the course of a straight trend line by operating
on chronelogically-entered data, and then projecting the line to any
point.
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Applications
Investments

The [ollowing applications use the [inancial keys pressed in left to right
order to obtain solutions, Some of the applications use inleractive and
basic keys also. As in ordinary tables, the number of years and interest
rate must be converted to reflect the number of compounding periods
if different from those specified. When converting veurs to periods, mul-
tiply the vears by the number of compounding periods per vear, and load
the result by pressingn. When converting an interest rale to its pe-
tiodic equivalent, divide the rate by the number of compounding periods
per year and load the result by pressing - Then proceed with the
calculation.

Compounded Amounts

Future Value of Compounded Amount

This calculation finds the {uture value of an amount compounded at a
certain interest rate over a specified number of periods. Information is
entcred as follows:

‘

Enter number of time periods, press .

)

-

. Enter rate per period, press - -
Enter principal (present value). press .
> Press i@l 1o obtain the future value,

i)

)

Sample Case 1: What is the Tuture value of $500 invested at 6% for 7
vears if interest is compounded annually?

Solution
Enter: See Displayed:

7 n 6 - 300 mm»———- $ EEEHE value in 7 years

compounded annually

Sample Case 2: What is the future value of the same $500 invested
at the same rate (66%) for the same number of years (7) if compounded
guarterly? The necessary intermediate culculations can be done in vour
head or as follows on the HP-80:
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Solution
Enter: Sec Displayed:
7 saves 4 X ﬂ——-—p - number of periods
{quarters) in 7 years
-—-h- IR < interest rate per
quarter
s00 EED = § EEENE value in 7 years
compounded
quarterly

A

f SAVE+ 4

Present Value of Compounded Amount
This calculation finds the present value of a compounded amount when
the future value, number of periods and interest rate are known. In-
formation is cntered as [ollows:

@ Entfer number of time periods, press n

@ Enter rate per period, preSS-,

@ Enter future value, press _

@ Press to obtain the present value {principal).
Sample Case: If you wanted to establish a fund of $15,000 for an ex-
tended vacation which you planned 1o take in 2 years, what would be
the investment required now if money is worth 4% compounded
quarterly?
Solution

Enter: See Displayed:

2 sevEd 4 X ngh L] 1umber of periods

fquariers) in 2 years
4 swves 4= Jll—— MR o interest rate per

quarter
15000 IR

E] - principal {present
Hate of inferest for Compounded Amount

value) 10 be invested

This calculation finds the interest rate needed to amass a given sum if a
fixed amount is invested for a specified period. Tnformation is entered
as follows:

@ Enter the number of periods, press [

@ Enter the amount of investment, press m
' Enter the sum required in the future, press i34
Press [l to obtain the required interest rate per period,

[
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Sample Case: What annual rate of interest must be obtained in order
to amass a total of $10,000 in 10 years on an investment of 36,0007
Solution
Enter: See Displayed:
10 n 6000 m 10000 m -+ - %% annual interest rate
What if the interest were compounded daily (assume 365 days per vear)?
Enter: See Displayed:
10 saves 365 % J)—— BB number of periods
(daysy in 10 vears
6000 m 10000 -—--—i- - % daily interest rate
{rounded 1o two
decimal places)

365 % » EBEl % annual interest rate
il compounded daily

Number of Periods for Compounded Amount

This calculation finds the number of periods required to amass a given

sum at a specified rate on a given investment. Information is entered

as follows:

Enter rate per period, pressn_

@ Enfer present value, press m

@ Enter future value, press .

@ Press n to obtain number of periods.

& If desired, enter number of periods per year, press = to convert
periods to years,

[S]

Sample Case: You now have $887 in a savings account in vour bank
which is paying 5.4% compounded monthly. How long will it take to
reach one million dollars?
Solution
Enter: See Displayed:
5.4 saves 12 = [ 33713 1000000 [ D — IEEEE
number of
months

12 (= » EEEEE] number of years

Compounded Amount of Interest Earned

This calculation finds the interest carned (dollar amount), rtather
than rate of interest, on a fixed amount when the interest is com-
pounded at a specified rate and period. Information is entered as follows:
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@ Enter number of periods, press.

Enter intcrest rate, press -

3 Enter principal {present value ), press 1o m
@ Press I8 to obtain future value,

3 Press e - (= W0 obtain dollar ameunt of interest,
Sample Case: What would be the net amount and interest carned on
S500 at 5% for 2 years it interest is compounded quarterly?
Solution
Enter: See Displayed:
2 saves 4 % [ll——— [EEI romber of periods
{grearters) in 2 years

5 saves 4 (= -41— - % interest rate per

quarier
500 sTa $ EEEEE net amount ffuture
value )

ACL — = 5 - interest earnad

Nominal Rate Converted to Effective Annual Rate
This calculation finds the effective annual interest rate when the number
of periods per year and the nominal {stated) annual interest rate are
known. Information is entercd as [ollows:

@ Enter number of periods per year, press sTo .

@ Enter nominal rate, press REL =

@ Enter 100, press s1o m

@ Press ol | = toobtain effcctive annual rate.
Sample Case: What is the effcetive annual rate of interest if the nominal
farnual) rate of 12% is compounded quarterly?
Solution

Enter: See Displayed;

el - TR

100 smo m il RCL - ———— - % effective annual

interesi rate

Effective Annual Rate Converted to Nominal Rate

This calculation linds the nominal famneial) rate of interest when the
number of periods per vear and the effective annual interest rate are
known. Information is entercd as follows:
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@ Enter number of periods per veur, press ST0 n
@ Enter 100, press SAVE 4 ,
3 Enter effcctive annual rate, press + -
@ Press RCL X (o getnominal rate.

Sample Case: Find the nominal rate if the effective annual rate is
12.55% . compounded quarterly (4 periods).
Solution

Enter: See Displayed:

4 510 B 100 59

12.55 [+ - RCL % ——— - % nominal rate

of interest

Annuities
Future Value of Annuity {Sinking Fund)
This calculation finds the amount to be amassed at the end of a specified
number of periods where the amount of the periodic payment and in-
terest rate per period are known. Information is entered as follows:
@ Enter number of periods, press n
@ Enfer interest rate per period, press -
3 Enter amount of periodic payment, press ,
@ Press to obtain future value.
Sample Case: How much money will you have at the end of 5 vears
if you deposit $250 per month in a savings account at 6% interest
compounded monthly?

Solution
Enter: See Displayed:
12 save+ 5 % -——+ number of periods

{months) in 5 years

o+

6 lsavEs 12 [= --—-lr -‘:'o interest rate

per month

250 4&5-\f:{]ue in 5 years,

compounded monthly

Rate of Interest for Sinking Fund

This calculation finds the rate of interest for a sinking fund when the
amount to be amassed (future value), the number of time periods, and
the periodic payment amount ar¢ known, The formula uses the con-
stant storage location, therefore, any value stored there will be de-
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stroyed when the final key (the onc that (riggers the result) is pressed,
The information is entered as [ollows:

@ Enter number of periods, press .

@ Enter umount of pavment, press .

@ Enter future value, press .
@ Press - to obtain required rate of interest per period.

Sample Case: What annual rate of interest must be obtained to amass
a total of $10,000 in 10 years on an annual investment of $6007?
Solution

Enter: See Displayed:

10 'n(i()(} 10000 -—-— HEE ¢ annual interest rate

Payment Amount for Sinking Fund
This calculation finds the periodic payment to be set aside for a sinking
fund., when the future value, number ol periods, and interest rate per
perind are known. Enter information as follows:
@ Enter number of periods, press [
@ Enter interest rate per period, press -
i® Enter future value, press 3.
@ Press [@H 10 oblain amount of periodic payment for sinking fund.

Sample Case; As a larsighted parent, vou are planning ahead for your
children’s education. How much money must be invested cach month
to amass $10,000 in 10 vears, when interest is earned at a rate of 5%
compounded monthly?
Solution

Enter: See Displayed:

10 savet 12 x [[]—— B vmber of periods

{monrhs) in 10} years

5 saves 12 = u-—-—h- - % monthly

interest rate
10000 m b - monthly payment

for sinking fund

Present Value of Annuity

This calculation finds the principal (present value) when the number of
periods, interest rate per period, and amount of the periodic payment
are known. Information is entered as follows:
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3 Enter number of periods, press .

@ Enter interest rate per period, press '

@ Enter amount of periodic payment, press .

@ Press to obtain amount of principal {present value).

Sample Case 1: It you decide to buy a car for which you plan to pay
380 per month for 36 months, and you are willing to pay 6% annual
interest, how much can you afford to pay for the car?
Solution
Enter: See Displayed:
30 [fll6 saves 12 = [ =0 B B — s EEEEE
amount you can pay
for car. {4 Rolls-Royce
is definitely out)

Sample Case 2: Bob Jones is the recipient of an inheritance from his
[ather. The terms of the will are:fa) Bob may ¢lect (o receive S1000 a
year at the end of cach year for the next twenty years or,{b) receive a
lump sum of $13,500 now. He assumes that inflation will erode the
value of his money in either case, so he is holding the inflation factor
as an unavoidable constant. He also assumes that money will be worth
4.75% on an annual basis. From a fingncial standpoint only, which
alternative is better?
Solution
Enter: See Displayed:
20 [ 4.75 Il 1000 B B~ s EESEINER present value
13500 xzy = SIEEEER difference between
present value of
annuity and lump
sum (ke takes the
Tump sum).

Monthly Payment of Annuity (Direct Reduction Loan)

This caleulation finds the periodic payment amount when the principal
(present value), mamber of periods, and interest rate per period are
known. Enter the information as [ollows:

T Emter number of periods, press “

@ Enter interest per period, press'.

® Enter principal, press _

@ Press to obtain amount of periodic payment.
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Sample Case: 1f 1 member of a credit union borrows $1800 to be repaid
over 24 months @l a 6% annual rate, what is his monthly payment?

Solution
Enter: See Displaved:

2406 sever 12 = O RER— ¢ EEEE per month
Bonds
The bond formulas used in the HP-80 assume a semiannual coupon
pavment. All bond prices are expressed as a percentage ol the dollar
value—whether entered or displayed—in accordance with trade custom.

The mathematical approach we use for bond problems is more pre-
cise than the traditional one established in the 1800%s. The reason is that
where the intra-coupon period is applicable (o the problem. we use
the aetwal number of days per month instead of an arbitrary 30 days
for all months.

In deference to long standing custom. however, an option is provided
for calculating bond problems in accordance with traditional trade
custom. The traditional method s quite close to the actual and differs
only beyond the second decimal places except for some extreme cases®.

Both price calculations are accurate o the sixth decimal place (that's
down 1o the last penny on §1 million). Accuracy for yield problems
is detailed in Appendix D.

Additional types of bond problems are described in Appendix C.
Bond Price
This calculation finds the exact price of a bond based on the actual
number of days, when the purchase date, maturity date, effective yield-
to-maturity rate, and coupon rate are known. The formula uses the
constant storage location, therefore, any value stored there will be de-
stroyed when the final key (the one thar triggers the result) is pressed.
Enter the information as follows:

)

Enter the settlement (or purchase) date (/- or 2-numeral
month, decimal point, 2-numeral day, 4-numeral vear), press
SAVE 4 .

Z Enter maturity date according to above convention, press .
» Enter effective yield-to-maturity rate, press -

¢ Enter annual coupon rate, prcssm.

Fs]
=

5 Press . then m to obtain the price of the bond.

“For example. what is the price of a 3% hond to yield 10% if purchased on 1-1-72
and maturing on 10-1-727 Actual price should be 95.06  Traditional price is. 95.05
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Sample Case: What is the price of a bond purchased January 23, 1973
(£.231973) that will mature March &, 1978 (3.06/978). and has a
coupon rate of 4% % and a vield of 3.22% to maturity?
Solution

Enter: See Displayed:

1.231973 SAUER 3.061975 BN 322 [
i ] ey | EEEE] bond price (percentage)

The following calculation finds the price of a bond using the tra-
ditional method corresponding to the hasis hook, when the time to
maturity {in terms of years, months and davs) is known. Of course, the
yield-to-maturity as well as the coupon rate are assumed to bz known.
Apain, the formula uses the constant storage location, therefore, any
value stored there will be destroyed when the final key (the one that
triggers the result) is pressed. The information is entered as follows:

1 Enter number of days (if none, enter (), press -

Enter 30 (days/mo), press [,

S Enter number of months (7if none, enter (1), press '

3 Enter |2 (mao/ yr), press .
) Enter number of vears (if none, enter (1), press ‘
 Enter 365, press .

 Enter effective vield-to-maturity, prcss..

@ Enter coupon rate, press , -mm obtain price.
@ Press . 6 to obtuin result displayed with 6 decimal places if
desired.
Note: If the time to maturity is less than six months, skip steps
(-&, then convert time to days and press . Continue with
sfep (7.
Sample Case: What is the price of a 4% bond—to six decimal places
fin accordance with the basis book)—yiclding 3% and maturing in 9
vears, 10 monthks and 15 days?

& ® A o

Q@

Solution
Enter: See Displayed:

15 SRER o B o B 12 B #ses MR

3 - 4 -—h- - bond price {percentage)
- 6 EEEEEEREE] bond price extended

to 6 decimal places
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Bond Yield
This calculation finds the vield-to-maturity (in percent) of a bond when
the purchase date, maturity date, coupon rate and price (percentage)
are known, (See Appendix D for accuracy specifications.) The formula
uses the constant storage location, therefore, any value stored there will
be destroyed when the final key (the one that iriggers the resull) 18
pressed. Information is entered as follows:

I Emter settlement date (/- or 2-memeral month, decimal

point, 2-nunteral day, 4-numeral year ), press saves

@ Enter maturity date (according to above convention), press g -

3 Enter annual coupon rate, press m
. Enter price {present value ) of the bond. press ,
then -ta obtuin the effective annual
yield-to-maturity.

Sample Case: What is the yield-to-maturity of a bond purchased Janu-

ary 23, 1973 at o price of 106, thut matures March 6, 1978 and has a
coupon rate of 412 %7

&)

Press|

Solution
Enter:

1.231973 saves 3.061978 LI
45 106 - - - effective annual
yield-to-maturity

The following calculation finds the yvield-to-maturity of a bond when
prices are obtained from the basis book, or when prices are computed
in a manner compatible with basis book computations. It is assumed
that time-to-maturity (in vears, months and days) is known, as well as
the coupon rate and price (present value). The constant storage location
is uscd with this caleulation also; any value stored there will be de-
stroved when the final key (the one (that triggers the result) is pressed.

Sec Displayed:

Information 1s entered as follows:

Enter number of days (if none, enter (1), press Save s .
Enter 30 fdays/mao), press =

Enter number of months (if none, enter 0, press + .
Enter 12 (ma/yr), press = .

Enter number of vears (if none, enter (J), press + .
Enter 365, press % -

O

)
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-

@ Enter annual coupon rate, press [JEa8.
Enter price (present value) of the bond, press m

)

=

Press -Io obtain effective annual yield-to-maturity.

Note: /f the time to maturity is less than six months, skip steps
W&, then convert time to days and press. Continue with
step .
Sample Case: What is the yicld-to-maturity of a 4% bond purchased
at a price of 106.75 that matures in 9 years 10 months?
Solution
Enter: Sec Displayed:
10 saves 12 + 9 4 365 %

£y e RUIRY - B |

Depreciation
Sum-oi-the-Years' Digits Depreciation
This calculation finds the depreciation and remaining depreciable value
for each year of an asset’s depreciable life when the beginning-ending
periods, and the asset's present value (less salvage valwe) are known.
The formula uses the constant storage location, therefore, any value
stored there will be destroyed when the final key (the one that triggers
the result) is pressed. Information is entered as follows:

@ Emter beginning year number {e¢.g., vear !), press .

@ Enter depreciable lifc of asset (in years), press n .

3 Enter present value of asset, press ﬂ .

-".'?E- effective annual
vicld-to-maturity

@ Press , then press m to obtain beginning year's

depreciation.

& Press X5 to obtain remaining depreciable value.

& Press xzy then press B8 to obtuin next year’s depreciation.

@ Press xzy to obtain remaining depreciable value.

® Repeat steps ® and & to obtain each subseqguent year’s deprecia-
tion and remaining depreciable value until the asset is completely
depreciated or until the number of iterations is equal to the de-
preciable life of the asset (in terms of years).

Note 1. You can bypass the remaining depreciable value calcula-

tion by skipping steps 5-E, and can obtain each subsegquent

year's depreciation by pressing Nrepeat&dfr after completing

step @. 15



Note 2. You could have started calculating depreciation at any
year within the depreciable |ife span of the assel, Furthermare,
you can skip to any new starting point by simply entering the
year number (e.q., year 4), pressing and then pressing
through as many iterations as required to depreciate the asset
completely.
Sample Case 1: A fleet car has a value (less salvage value) of $2100 and
a life expectancy of six years. Using the sum-of-the-years” digits method.
what is the amount of depreciation and what is the depreciable value for
each of the first iwo years?
Solution
Enter: See Displayed:

]nf}n”‘llmﬁ — S-wem I depreciation
- S-ercuan. vitlue
:lt, ‘B- rear 2 depreciation
xy — $- remaining value

Sample Case 2: Using the values from Sample Case 1, what is the de-
preciation and depreciable value for years 3 through 67

Solution
Enter: ) See Displayed:

3“6“2 [(](] _ —h-— S-ycar 3 depreciation
xy » § [ remaining value

Pl sop » § B vear 4 depreciation

xzy > S[EH remaining value

_ » S ycar 5 depreciation
X3y - $- remaining value

- S-}-'ear 6 depreciation
Xy » S remaining value

Declining Balance Deprecialion

This calculation tinds depreciation and remaining book value for each
year of an asset’s depreciable life when the present value, salvage value,
and life expectancy are known. Declining balance calculations use the
storage and recall features of the HP-80, Information is cotered as
follows:
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@ Enter declining factor, press | _. B+

@ Enter 100 (100 % r}r‘r}(’flrﬁ’c‘m{mnl preqsaj

@ Enter number of years, pre“!ﬁ to obtain multiplier.

@ Press 510,

5 Enter present value of asset.

@ Pﬂ!ﬁb& pressato obtain first year's depreciation.

T Press @d to obtain remaining book value in first year.

Repeat steps @ and @ to obtain cach succeeding year's deprecia-
tion and remaining book valug until the book value is cqual to or
less than the salvage value. In the latter case, the previous book
value is reduced by the salvage value to obtain the final year's
depreciation.

Sample Case: A fleet car has a value of 52500, a salvage value of $400
which is not deducted from the present value, and a life expectancy of
six years. If you are using the double declining balance method, what
is the amount of depreciation and book value for years 1-47

Solution

Enter: See Displayed:

2 BavEs (00 6 BEEER multiplier

s1g 2500 [Rel B8 5 IEEERH 15t year depreciation
= SRR rcmaining book value
SIS 2nd year depreciation
$- remaining book value
$- 3rd year depreciation
S- remaining book value
S- 4th year depreciation
$- remaining book value

Note that an asset cannot be depreciated bevond salvage value — there-
fore, depreciation for year 5 would be $93.83 and book value 5400,

ryY y 'IF 1"

i

Y

Discounted Cash Flow Analysis

For capital budgeting purposes, it is often required that a discounted
cash flow analysis be performed to see if a particular investment is at
least as profitable as some norm (aften called the cost of capital or dis-
count rate).

This calculation finds the present values of all the future cash flows
fappropriately discounted by cost of capital) less original investment.
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I the result is greater than or equal to zero, the venture is deemed to be
profitable, at least to the extent of the discount rate or cost of capital.

Known values are the cost of capital (in ferms of percent), the amount
of the original investment {present value). and the expected cash flow
schedule. The formula uses the constant storage location, therefore, any
value stored there will be destroyed when the final key (the one that
triggers the result) is pressed, Information is entered as follows:

2

? Clear the HP-80 by pressing [E

]

*

Enter cost of capital (percent) per period, press -

Enter original investment and press ©HS to change it to a negative
number indicating it is a capital outlay, press [l

Enter first period’s cash flow (make it negative by pressing CHS

-

]

L)

=

if vou're still putiing money out), press m

Press |1+ to obtain the current net present value (the first cash

flow Jess r.'alr}:'}ai ouilay).

2 Enter second cash flow, press .

" Press E] to obtain the current net present value (the first and
second caslt flows, less capital outlay ).

& Continue steps & and @ until you run out of cash flows.

&

P

@@

Notice the advantage of being able to tell in which period you will re-
cover your investment (if at alf) since, as soon as the display shows a
positive number after a given cash flow, you have recovered your in-
vestment on a discounted cash flow basis,

Sample Case: You are offered an investment opportunity for $100,000
at a capital cost of 10% after taxes.

Will this investment be profitable based on the following cash lows?

Year Cash Flow

$34,000
$27,500
£59,700

$7,800

L b =

Solution
Enter: cLx See Displayed:

ol 100000 e [54000 B -} — s R curvent e
present value
27500 [ =+

current net
present value
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SQTUUEE} - $-curn;nl net
present value

7800 [z = SEERERER final value is
positive: deal
is OK.

Loans

Just as in investment calculations, the following applications use the fi-
nancial (top-row) keys, pressed in left to right order, for primary
entries. In some cases, basic keys—as well as interactive keys—arce used.
Again, the number of years and interest rates must be converted to
reflect the number of compounding periods if different from those stated.

Annual Percentage Rate of

Interest on Installment Loans

This calculation finds the true annual interest rate of a loan, when the
number of periods, amount of each payment, number of installments
and the principal are known. The formula uses the constant storage lo-
cation, therefore, any value stored there will be destroyed when the
final key (the one that triggers the result) is pressed. The information is
entered as follows:

T Enter number of installments, press _

2 Enter amount of each installment, press m

@ Enter principal, press m

@ Prcss-to obtain rate of interest per installmernt.

& Enter number of installments per year, press X to obtain effee-

tive annual rate of interest.

Sample Case: If you borrow 5830 to be repaid in 52 equal weekly in-
stallments of S20 each, what is the annual percentage rate of interest?
Solution

Enter: See Displayed:

52 nZU 850 m-—- - % weekly interest rate

{rounded to two
decimal places)

52 % -5/:- annual percentage
rate

Add-on Interest to Annual Percentage Rate Conversion
This calculation finds the annual percentage interest rate and the
moenthly payment factor when the number of periods (#onths only in
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this application) and the add-on interest rate are known, The amount
of monthly payment can be calculated also [or any given principal.
The formula uses the constant storage location, therefore, any valuc
stored there will be destroyed when the final key (the one that wriggers
the result) is pressed. The information is entered as follows:

T Enter the number of months, press .
@ Enter the annual add-on interest rate, press -
l'nssnaulin to obtain the annual percentage rate.
Press :ﬂ to obtain monthly payment factor.

Enter principal, press % o obtain amount of monthly payment.

[CE T

Sample Case: What is the true rate of interest (annual percentage rate)
on an 18 month, 5% add-on loan? What would be the monthly pay-
ment on a principal of 1500

Solution
Enter: See Displayed:
lﬂnﬁ - - BEEH < annual percentage
rate

xzy » [ monthly puyment factor
(0.059722 if shown with
& decimal places)

1500 ﬁ » [ monthly payment amount

Accrued Interest

This calculation finds the amount of accrued interest on both a 360-
and 363-day basis when the number of periods (days enly in this ap-
plication), interest rate, and principal {present value) are known. The
formula uses the constant storage locution, therefore, any value stored
there will be destroyed when the final key (the one that triggers the
result) is pressed, The information is entered as follows:

T Enter number of days, press n .

2 Emter annual interest rite, press

» Enter principal, press .

; Press % 208 to abtuin the amount of interest on a 360-day basis.

@ =

)

®

Press ﬁ to obtain the amount of interest on a 3635-day basis.

Sample Case: What is the amount of acerued interest due on $450 for
50 days at 7%, figured on a 360,/365-day basis?
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Solution
Enter: See Displayed:

50-7-450- ﬁ —1-- S I interest—360-day basis
xzy S-mlcri.st—fiﬁﬁ day basis

Discounted Note

This calewlation finds the discount amount {interest) and the effective
annual yield on a note for both a 360- and 365-day basis, when the
number of periods (days anly in this application), discount rate and face
value (future vafue) are known, The formula uses the constant storage
location, therefore, any value stored there will be desiroyed when the
final key (the one that triggers the result) is pressed. The information
is entcred as follows:

2 Enter the number of days, press .

r\
e

Enter the annyal interest rate, press
3 Enter the fuce value (future value) press .

® Press ﬂ. then M to obtain the discount amount on a 360-day
basis.

O} Press- to obtain the effective annual yield on a 360-day basis.

@ Press [@0 again to obtain discount amount on a 365-day basis,

@ Press ‘ again to obtain the effective annual yield on a 365-day
basis.

Sample Case: What is the discount amount on a $1000 face value note
having 37 days until maturity at 6% 7 What is the effective annual
yield?
Solution

Enter: Sce Displayed:

3?-6- mnmn [ |- —i- $IERH Jiscount amount,

360-day basis
ﬁ > - % effective annual
- yield, 360-day basis
ﬂ - .‘ﬁ-cliscount amount,
365-day basis

ﬁ - -% effective annual

yield, 365-day hasis
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Accumulated Interest Between

Two Points, Remaining Principal

This calculation generates one of the more cumbersome sets of num-
bers found in actuarial amortizations (direct reduction loans) such as
mortgages: the remaining principal to be paid, and the accumulated
interest paid between any two points, Note that some mortgage holders
round payments up to the nearest cent. Consequently the result of the
remaining balunce might differ [rom the actual amount as calculated
on the HP-80,

The known values are: the pavment numbers corresponding to the
beginning and end of the time [rame being analyzed, the total number
of loan payments, intercst rate per payment and amount of each pay-
ment (just the principal and interest exclusive of any insurance or tax
amouns). The formula uses the constant storage location, therefore,
any value stored there will be destroved when the final key (the one
that triggers the resulf) is pressed, Figure 3 illustrates a typical accumu-
lated interest problem.

Figure 3. Accumulated Inferest Problem
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The information is entered as follows:
{1 Enter the payment number (less 1} associated with the beginning

of the time frame, press sTo,

(]

' Enter the puyment number associated with the end of the time
frame, press n .

@ Enter total number of payments over the life of the loan, pﬂ:SS-

@ Enter the interest rate per payment (annual interest rate divided

by the number of periods in g year), press -

Enter amount of each periodic payment (principal plus interest),

press.

=)

® Press E+‘_ to obtain the sum of the interest paid over the period.

@ Press yzy to obtain the amount of principal vou still owe (we'd

recommend sifting down jor this onel).

Note that the first threc steps are for entering different period num-
bers. The entry sequence is easily remembered; just enter each value in
ascending order.
Sample Case: You have a 30-year, 8% mortgage on your house in the
amount of $§40.885 which vou obtained 1 year ago. Monthly payments
are $300. What is the amount of interest paid during the taxable vear
just ended starting at pavment 1 and ending at payment 127 What is
the unpaid principal?
Solution

Enter: See Displaved:
o512 o0 Bl
8 savE+ 12/ = -SDDE—p— § -int&‘rest paid during

applicable period

Xy = § _remaining principal

Rebates on Consumer Loans {Rule of 78's)
This calculation finds the unearned interest, as well as the balance due
on the principal, for a prepaid consumer loan using the rule of 78,
The known values are the current installment number, the total num-
ber of instiallments for which the loan was written, and the total finance
churge (amount of interest). The formula uses the constant storage lo-
cation, therefore, any value stored there will be destroyed when the
final key (the one that triggers the result) is pressed. The information
is entered as follows:
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Enter current or most recent payment number, press n .

\]f

@ Enter total number of installments, press

@ Enter total amount of finance charge or interest fee, press .
@ Press| to obtain interest portion of final installment,
= Press H to obtain unearned interest (rebaie amount).

@ Enter the regular installment amount, press £

@ Enter the number of installments remaining on the loan

press ' - ‘ to obtain the amount of principal outstanding.
Sample Case: A 30-month, $1000 Joan having a finance charge of
$180.00 is heing repaid at $39.33 per month. What is the interest
portion of the 25th payment? What is the interest rebate at that point?
What is the remaining principal?
Solution
Enter: See Displayed:

25“30“ 1 8(} m -5 -interest for puyment
25
- =5 -11neamecl interest (rebare )

for payment 26-30

39.33 - 5ﬂ m ﬁ-—p— $ -amount of principal

outstanding after
payment 23

Merchandising, Purchasing

Cost and Price (Markup, Chain Discounts)

Among the most used business calculations are those related to estab-
lishing retail prices based upon costs, trade discounts and profit mar-
gins.

This caleulation finds the amount of markup, net price, dealer dis-
count and list price when the per unit manufacturing/purchase cost,
profit margin and dealer discount rates are known. Information is en-
Lcrcd as follows:

o Enter unit cost, press Sav
Enter profit margin rate, pre:snto obtain amount of markup.
Press ﬁ to obtain net price.

Enter |, press .

& Enter discount rate, prmsE ﬁ

& Repeat Step @ for each discount rate.

Prﬁiﬁ tor obitain list price.

CRCNCRC!

n)
i

)

S
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Sample Case: ABC Corporation has produced a valve costing 52.26
to manulacture. They want a profit of 25% over production cost and
are offering a trade discount to distributors of 30,/15/15. Determine
the following per unit amounts:

= Ameunt of Markup

= Met Price

® Dealer Discount Ratio

» List Price
Solution

Enter: See Displaved:
2.26 25“ » SEER=mount of markup

: » S[EEE et price
1 gaves 2o B =S B 2 3 =~ Bl devler discount ratio

fnet price/ 31
of lisr price)

+ = 4 [EER list price

Cash Discounts

Cash discounts are offered to retailers by manufacturers/wholesalers

as an incentive for prompt payment. Typical terms of payment would

be 2/10, n/30. This means that the buyer is entitled to deduct 2% of

the invoice amount if paid within 10 days. Otherwise, the net amount

of invoice is duc in 30 days, Another type of discount is termed “an-

ticipation™ where the buver is cntitled to the 2% discount plus an

additional discount of a percentage of the invoice balance if paid within

60 days.

This calculation finds the stundard and anticipated discounts, and
the net invoice amount when discount rates (terms), amount of invoice,
and dates of invoice and payment are known. Information is entered
as [ollows:

@ Enter invoice amouynt, press m

@' Enter standard discount rate, pressto obtain amount of dis-
count.

Press ﬁ to obtain balance.

Enter anticipation discount rate, press E .

Enter days remuining, press &

Enter number of days used as interest base {either 360 or 365 ),
press B to obtuin the amount of anticipation discount.

Press m 1o obtain net invoice amount.

()

%
B

@

]

“
s
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Sample Case: An invoice for $600 is dated January 10, 1973 and is
paid on January 20. Terms are specified as 2/10, n/60—anticipation
allowance is 6% . Determine the following;

Amount of 2/10 Discount

Inveice Balance Remaining (Net Difference)

Amount of Anticipation Discount

Net Invoice Amount

Solution
Enter: See Displayed:

600 saves 2 E $- 2/10 discount
" » SIEEERER) b lance cnet difierence)

SESU % 360 = ——» SRR andicipation discount

= - !R-nctinvnicr amount

Statistical Analysis

Mean, Standard Deviation

This calculation finds the mean (arithmetic average) and standard devi-
ation (measure of dispersion around the mean). Options are provided
to enable you to interact with and modify results by adding new data
or correcting data entry errors. In addition, the number of entrics and
sum of the squares can be obtained. Information is entered as follows:

T Press cix to assure the HP-80 is clear of previous data.

T Key in vilues successively until all are entered; press |2+ alter
each entry” To correct an incorreet value before it is loaded with
the ELI kevstroke, press cix . After the value is loaded, correct

by reentering incorrect value, press
EI’ enter correct value, press z+|, and continue entering

vilues. The lust[l_'r_ pressed provides the sum of all entries.
Press B to obtain mean,

! Press xzy to obtain standard deviation. If there are more values
to be entered, go to step 3.

Press ¥3¥ again,

® @

]

]

Press B, o to step (2,
g P

|
*Data values must be keyed in manually prier to eachE keystroke; they cannot
be generated through intermedizte calculations or ey operations,
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The following option ¢nables you to obtain the sum of squares and
sum of entrigs, as well as the mean and standard deviation:

T Perform steps 3, @, and @ above.

@ Press Rt toobtain standard deviation (steps 3 and & gbove
are omitted).

@ Press R* to obtain the sum of squares.

@ Press r+¢ 10 obtain the number of entrics. If there are maore

values to be entered, go to step & below.

5 Press R+ again. Goto step & above.

Sample Case 1: In « recent survey to determine the average age of the
10 wealthiest people in the U.S., the following data were obtained:

62 B4 47 5B 68 60 62 58 71 73
Of the ages given, what is the mean; the standard deviation?
Solution
Enter: See Displayed:
CLx
62 z+]84 [1+] 47 [1+] 58 [1+] 68 [+
60 |1+]62 ESQ 4|71 (24|73 :f;]——l--sum of numbers

» R ncan
xzy IR <0 dard deviation

Add two more ages (87 and 49} after the initial caleulation. What is
the new mean and standard deviation?

Enter: See Displayed:
ot 87" E 49 Iﬂ—--ncw sum of numbers

a ~ Mo meen
X1y > [JEEEE)r o w standard deviation
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Sample Case 2: Perform error recovery after entering the second value
in error.

Solution
Enter: See Displayed:
. ex

62 [£+ 44 [z+] 44 [ 2+ 84 2+ 47 [2+) 58 =+

68 [z+ 60 62@59 5+ 71 1+ ?Sﬂ—b-sum of numbers

mean

ﬂ —- -hlflllddl'd deviation

Sample Case 3: Find the sum of the squares and the number of entrics
in addition to the meuan and standard deviation.

Solution
Enter: See Displayed:
| ex
62 EM’EM[I_? 58[z+] 682+
60 2+ 62 |1+ 59 z+ 71 \I—_+| 73 El—h-- sum of numbers
.
m > R <121 dard deviation

A —= [EEEEENH] 51 of squares
E = EEE rumber of entries

Linear Regression (Trend Line) Analysis

Linear regression techniques are used typically for projecting events
based upon an extrapolation from a known trend. The formula uses
the constant storage location, therefore, any value stored there will be
destroyed when the final key (the one that triggers the result) is pressed.
Tnput data must be evenly spaced and in chronological sequence. Figure
4 illustrates a trend ling analysis, Information is entered as follows:

@ Press ‘ m 1o clear machine of cxisting data.
@ Enter successive values, press after each; the entry se-

quence number is displayed after each entry.
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@ After all data are entered (after .fas.f.) press

to obtain the so-called “v-intercept™ value at point {)—the
point at which the trend line, traveling the horizontal axis
(time line), intersects the vertical axis (representing given units
of guantity),

@ Emter number of time period fany rime value), press .

 Press - to obtain trend line value.

& Repeat step & to obtain cach successive trend value per time
unit, or go back to step @ 1o find the values [or 4 unigue time
position.

Note 1: Time position can be seen at any time by pressing 3 key
—he sure to press x5y again before resuming,

Note 2: The slope fchange in units of quantity per time period)
of the trend line may be found by pressing [R¥ (&% .

Sample Case: Sales lgures for a six month period are:

Month Sales ($ in thousands)

476
589
570
625
619
570

O LN e G D =t

Generate a linear trend forecast of the second six months' sales
level based on the first six months” sales. How many entries are there?
Find the theoretical forecast values for the sccond six months,

Solution
Enter: See Displayed:

ClLx

475%3@.*?0“6% (319-

570 - number of entrics

»- 5 - value of sales trend

line at month 0

7 - § - extrapolated sales

at month 7

i) - cxtrapolated sales

al month 8
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> § - extrapelated sales

at month 9

- - extrapolated sales

at month 10

-5 - extrapolated sales

at month 11

»5 RN cxtrapolated sales

at month 12

Ii this trend continues as projected, what will be the percent growth
for the year?

Enter: See Displayed:
513.33 saves 724, IQ-E—P -% growth for year

+ —~
2

Figure 4. Example of Trend Line Analysis
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Denominate Number Conversion

Denominate numbers are used to express units of measure: length,
weights, time, currencies. ete. The principles illustrated by the following
examples of currency conversion can be extended to other types of unit
conversion problems.

U.S.-to-Foreign Currency Conversion

This calculation finds the value of TS, dollars in terms of foreign cur-
rency when the prevailing foreign-to-U.S. currency exchange rate, and
the amount of dollars 1o be converted are known, Inlormation is en-
tered as follows:

@ Enter dollar amount to be converted, press SavEs

@ Enter cxchange rate, press = to obtain equivalent amount of
foreign currency.

Sample Case: [f the rate of exchange is $2.4010, what is $30.20 worth
in English currency?

Solution
Enter: See Displayed:
30.20 savesr 24010 = —— [EEE -
4 - - £ frounded to 4
decimal places)

Foreign-to-U.S. Currency Conversion

This calculation finds the value of a foreign currency in terms of U.S.
dollars when the prevailing forcign-10-U. S, currency exchange rate and
amount to be converted are known. Information is entered as follows:

T Enter amount to be converted, press SAvE+

Z Enter cxchange rate, press % to obtain equivalent amount of
U.5. dollars.

Sample Case: Using the same exchange rate of $2.4010, how much
is 15.11.£ worth in U.S. money?

Solution
Enter: See Displayed:
15.11 saves 24010 '8 ———= §
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Appendix A

Design Concepts

The HP-80 uses the most efficient way known to computer science for
evaluating mathematical expressions: (7) the operational stack and (2)
reverse “Polish” ( Likasiewicz ) notation.,

Operational Stack

The [our temporary memory locations (number registers)—arranged in
the form of a “stack”-—arc called X, ¥, Z, and T, respectively.

Operational Stack
Toavoid confusion between the .
name of a location and its con- Contents Location Name
tents, the location is designated

t T
by a capital letter and the con- z rd
tents by a small letter. Thus, ¥ Y
X, ¥, z and t are the contents X X

of X, Y, Z, and T.

NOTE: Tha contants of the
X lgcation are always dis-
played.

When vou key in a number, it goes into the X location—the only
lacation displayed. When you press m this number is repeated into
the Y location. At the same time, y-is moved up to £ and 2 is moved
up 1o T like this:

Press Conilents Location
{Lost)
t ’—‘J:-_:r T
z— z
Ty

x = »X
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When you prcss- . x is added to y, and the entire stack drops 1o
display the answer in X. The same thing happens for ﬁ . n and E -
Whenever the stack drops. tis duplicated from T into Z, and z drops
to ¥ as follows:

Press Contents Location

T ==
Y—a|¥tX |¥—x Y
ﬁ or . x,,.-r'_,v)‘:x ¥/x ""—n.x

Look at the contents of the stack as we caleulate (3 2 4) + (5 = 6).
The keys used are shown above the cireled steps @ through @, Directly
above the keys yvou sce the mformation i X, ¥, Z and T after the key
stroke.

T

Fa 12 12

Y 3. 3. 12, 5, g, 12.

X 3 3 4 12 5. 5. 6. 30, 42.

KEY [3] BWEW [« B 5] &R (5] ® =

STERP @ e X & 3 (8 i O]

@

Step Remarks

T | 3isin display (X).

(27 3 is duplicated into ¥.

@ 4isin display (X).

4>  Contents of X and ¥ are multiplied; result (72) is lpadaed into X.

& | Automatic save+ pushes 12 into ¥ when 5 iz keyed in, display shows 5.
{& | savE+ pushes 12 into Z, 3into Y, and leaves X unchanged,

7' | 6in display overwrites 5 in X since it immediately follows save + .

B | Comtents of X and ¥ are multiplied; result (30} is loaded into X,
12 drops to Y.

@ | Contents of X and ¥ are added; result (42} is loaded in X,
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Rearranging the Stack

The R+ (rofl dowsn) key lets you review the stack contents without
losing data. Tt is also used to reposition data within the stack. Here is
what happens cach time you press [Ré :

Press Caontents Location

.33

E e
»=<N-

Example: Load the stack by pressing: 1 SAVE+ 2 SAvE#+ 3 SAvEs 4.

{The stack now contains X =4,y =232 2, and t — 7). To review

the contents of the stack press |R¢ four times. The fourth [B% returns

the stack to its original position (X =4,y 3,2~ 2 andt = 1).
The x5 Key exchanges X and ¥ as shown below.

Press Contents = Location

t T

z—+ 2

¥ Y
x><:)(

You will often find that x and ¥ should be exchanged before a (=,
= or operation.

Example: Find 2°

Press See Remarks
] a.
SAVE 4 9.00
2 2. x andyare inwrong grder.

ALy 9.00 x and y are in right order,
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Appendix B

Combined Arithmelic Processes
The HP-80 performs combined arithmetic operations—serial, mixed
and chain calculations—with ease, If vou read Appendix A (Design
Concepts) you now know how the operational stack works and can
apply that knowledge to the following examples.

Automatic Doubling, Squaring

If you want to double or square a number, it’s not necessary to press
that number twice. Merely enter the number, save it and press 4 to
double or ® to squarc the number. For example, to double 3,

Enter: See Displayed:
3 saves + B doubled

The following illustrates the data flow in the stack.

Press See Remarks
3 3 3 is keyed into X.
SAVE+  3.00 3 is loaded into X and ¥.
=+ 6.00 Contents of X and Y are added;

result (B) is loaded into X.

To square 3,
Enter: See Displayed:

I savEr X —-3 squared

Again, in the stack,

Press | See Remarks
3 a. 3 is keyed into X.
SAVE ¢ 3.00 3 is loaded into X and Y.
® 9.00 Contents of X and ¥ are multiplied and the

product (9) is loaded intp X,
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Serial Calculation
Any time a new number is entered after any calculation, the HP-80
performs an automatic Save# on the result of the caleulation. This

feature permits a serial calculation that has intermediate results to
which a series of new values can be applied without your having to
write down or store any of the intermediate resulls. For example:
to find the sum of 4, 6, 8 and 10,

Enter: See Displayed:
+ BnE % 1000
8+

1004 — -

The same principle applies to serial multiplication, division and sub-
traction, too. And in the stack,

Press See Remarks
4 4. 4 iz keyed into X
SAVE 4.00 4 is loaded into X and Y.
6 6. 6 is keyed and loaded into X; current contents (4)
are destroyed,
+ 10.00 Contents of X (8) and ¥ (4) are added then contents are
destroyed; result (70) is loaded into X.
8 a. 8 is keyed and loaded into X, 10 is loaded into ¥.
+ 18.00 Contents of X {8) and ¥ (70} are added then contents are
destroyed; result (18) is loaded inta X.
10 10, 10 is keyed and |oaded into X, 18 is loaded inta Y.
+ 28.00 Contents of X {70) and ¥ (78) are added then contents are

destroyed; result (28) is loaded into X.

Chained Calculation
Chained caleulations can be used to find the sums of products fadding
the results of iwa or move muldtiplication operations) or the product of
sums {multiplying the resulis of iwo or more addition operations). For
example, if you sold 12 items at $1.58 each, 8 items at $2.67 cach and
16 items at $0.54 each, the total sale price is:

(12 > 1.58) + (B x 2.67) L ({16 0.54)

With ordinary calculators you have to make two passes for this type
of problem by first calculating the items in parentheses and then adding
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the results. With the HP-80 you can do this in one pass without having
to write down or store iniermediate resulits. To do so,

Enter: See Displayed:
12 saves 158 x —— S|EER
8 savEs 2.67T X ——— = S-

+ ~ sEiER

l6/savEs 54 % ————— $-

+ ~ <[

Back at the stack,

Press = See Remarks

12 12 12 is keyed into X.
saves 12.00 12 is loaded into X and Y.

1.58 1.58 1.58 is keyed and |loaded into X; pravigus contants (12)
are destroyed.

x 18.96 Contents of X (1.58) and ¥ (72) are multiplied then
contents are destroyed; result (18.96) is loaded into X.

a 8 8 is keyed into X. 18.96 is loaded into Y.
SAVE4 8,00 8 s loaded into X and Y, 18.96 is loaded into Z.

2.67 2.67 2.67 is keyed in and loaded into X: pravious contants (8)
ara destroyed.

x 21.36 Corntents of X (2,67) and ¥ (8] are multiplied then contents
arg destroyed; result (271.36) is loaded into X, 18.96 is
dropped from Z to Y.

+ 40.32 Contents of X {21.36) and ¥ {18.96) are added then
cantents are dastroyed; result (40.32) is loaded into X,

16 18, 16 is keyed into X, 40.32 is loaded inte Y,
SAVES 15.00 16 is loaded into X and ¥, 40.32 is loaded into Z.

54 54 .54 iz keyed in and loaded into X; previous contents (15)
are destroyed,

x 8.64 Contents of X {.54) and ¥ {16) are multiplied then contents
are destroyed; result (8.64) is loaded into X, contents of
Z (40.32) are droppad 10 Y.

+ 48.96 | Contents of X (8.64) and ¥ {40.32) are added then contents
are destroyed; result (48.98) is loaded into X.
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Mixed Chain Calculation

Obviously, chain calculations can use any arithmetic operator—add
and subtract as well as multiply and divide. In addition, a problem
may be caleulated with any combination of arithmetic operators in both
nested and linked operations. For example, to calculate

(CCI225) =2+ (B=2) =100 ) % (213,08 = 5= 1.33) = 2

Enter:

ta
w
3
=
m
-
L
=

y

2 -

B saves 2 =

10

+
213,08 savEs 5 X

1.3

x®

b2

Review the stack:

Press

12
SAVE #

5

®

See Displayed:

+

i+

Yy {'ﬂ' F v

See

12,
12.00
5.
£0.00
58.00

8.00

4.00

Remarks

12 is keyed into X.
12 is loaded inte X and Y.

4 is keyed and loaded into X; previous
contents (12) are destroyed.

Contents of X (5) and ¥ {12) are multiplied then contents
are destroved: result (60) is loaded into X,

2 is keyed and loaded into X, 60 is loaded into ¥.

Gontlents of X (2} are subtracted from contents of ¥ (60}
then contents are destroyed: result (58] is loaded into X.

8 is keyed into X, 58 is lcaded into Y.
8 is lpaded into X and Y, 5B i= loaded into Z.

? is keyed and lpaded into X: previous contents (8)
are destroyed.

Contents of ¥ (8] are divided by contents of X (2) then
contenis are destroyed; result (4} is loaded into X;
conlents of Z {58) are droppedto Y.
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Press

10

213.08
SAVE ¢

See

14.00

72.00

213.08
213.08
5.

1065.40

1.33

801,08

57675.79

2.
2BB37.89

Remarks

10 is keyed and loaded inlo X:4 is loaded into ¥ ;

58 is loaded into Z,

Contents of X (10} and Y (4) are added then contents are
destroyed,; result (14) is loaded into X; contents of

Z (58) are dropped to Y.

Contants of X (74) and ¥ (58) are added then contents
are destroyed; result (72) is loaded into X.

213.08 is keyed into X, 72 is loaded into Y.

213.08 is loaded into X and ¥, 72 is loaded into Z.

5is keyed and loaded into X; previous contents (213.08)
are destroyed,

Contents of X (5) and ¥ (273.08) are multiplied then
contents are destroyed: result (7065.40) is loaded into X,
contents of Z (72) are dropped to ¥.

1.33 is keyed and |oaded into X; 1065.40 is loaded into ¥;
72 is loaded into Z.

Cantents of Y (1065.40) are divided by contents of X (7.33)
then contents are destroyed; result (807.05) is loaded
Into X; contents of Z {72) are dropped o Y.

Contents of X (807.05) and ¥ (72) are multiplied then
contents are destroyed, result (57675.79) is loaded into X
2 is keyed and loaded into X, 57675.79 is loaded into ¥.
Contants of ¥ (57675.79) are divided by contents of X (2)
then contents are destroyed; result (28837 89) is

loaded into X,
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Appendix C

Extended Bond Calculations

Computing Time to Maturity
(Using Traditional Trade Gustom)

Time to maturity for calculation of basis prices is computed in years,
months and days. The time from settlement date to the next coupon
date is always the remainder of the coupon period after calculation of
time for accrued interest. For example, if accrued interest is for 3
months and 17 days, time to the next coupon dute would be 2 months,
13 days.

In computing time to maturity, the 31st of a month is always con-
sidered the same as the first of the following month. For cxample, if
the settlement date is 11/15/72 and maturity is on 1/1/81, the time
to maturity is 8 years, 1 month and 15 days.

Calculation of Time for Accrued Interest

Accrued interest on bonds is to be added to principal —computed for
elapsed months and days on a 360-day year hasis. Tn this computation
a month is considered to be 1,/12th of 360 days, or 30 days. and each
period from a date in one month to the same date in the following
month shall be considered to be 30 days. In the calculation, the first
day of the accrual period should be counted, and the last or settlement
date omitted.

The number of elapsed days should be computed in accordance with
the examples given below:
1st to the 30th of the same month is figured as 29 days
1st to the 31st of the same month is figured as 30 days

1st o the 1st of the following month is figured as 30 days
15t to the 28th of February is figured as 27 days

Where interest is payahle on the 30th or 31st of the month:

30th or 31st to tha 1st of the following month is figured as 1 day
30th or 31st to the 30th of the following month is figured as 30 days
30th ar 31st to the 31st of the following month s figured as 30 days
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Calculation of Accrued Interest
To calculate accrued interest:

@ Determine the number of months and days between seitlement
and the last coupon date.

@ Multiply the number of months by 30 and add the result to the
number of days.

@ Calculate the accrued interest: use the total number of days
{above) as time, the coupon rate as the interest, and the par
value {in dolfars) as the principal.

Example: What is the accrued interest on a 534 % bond, having a par
value of $1000, and maturing on July 15, 20017 The settlement date
is September 11, 1971, Accrued interest is for 1 month, 26 days or a
total of 56 days.
Solution

Enter: See Displayed:

56“5.?5- 1000 m --—l'- $-accrued interest

Callable Bonds

Some bonds are redecmed prior to their stated maturity date and, in
maost cases, an incentive is provided for the holder of such bonds. This
incentive is known as a call premium; it is merely a sum of money to
be paid in the future if the bond is called,

The general procedure for determining a eallable value is as follows:

@ Determine bond price as usual.

@ Find the present value of the presiton only over the number of
coupon periods; use lhe eflective yield rate per period for the
calculation.

3 Add the present value of the premium to the price of the bond.
Example: Find the value of a 3.25% bond to yield 2.40% on assump-
tion of call at 104 in 7 years.

T Keyin 7 (yrs). press m

@ Key in 365 (days/yr), press

@ Keyin 2.4 (vicld), press [l

@ Keyin 3.25 (coupon), press .

& Press ﬂ to obtain percentage price, (J05.453).
& Press ﬁ to store in constant storage location.
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You have just found the price of the bond and have stored it tem-
porarily. Now. determine the present value of the call premium:

2

)

&

£

(SRR NN O]

@

Key in 7 {yrs. ), press SAVE#
Key in 2 (coupons/ yr. ), press X .

Keyin 2.4 (yield), press SAVE#

Key in 2 (coupons/ yr. ). press -

Key in 4 (call premium), press Xl

Press m to obtain present value of the premium, (3.38).

Press BoL  + to add bond price and to obtain desired eallable
price, ({08.83).

Press @ to show results rounded to six decimal places,
(108.831895).

To summarize:

saves 365 5 (2.« B> 25 Y D —~

7
sTo bond price

7

RCL

Yie

Effe

saes 2 x [[l24 s 2 - I E)— EEEEE
present value
of premium

+
callable bond
price
(percentage)

0 .

price extended
to 6 decimal
places

ld-to-Call Calculations

ctive annual vield-to-call calculations are made in the same manner

as yield-to-maturity calculations except that the annual coupon rate and

the

price must be divided by the ratio of the call price-to-par before

being loaded into their appropriate locations. To accomplish this, it is

first

neeessary o store the current bond price into constant storage.

62



The general procedure for determining yield-to-call is as follows:
Store the current bond price in constant storage.
Determine the time portion of the yield problem as usual.
Divide the annual coupon rate by the call price-to-par ratio be-
fore loading it into [
Recall the current price from constant storage and divide it also
by the call price-to-par ratio, then load into|i2.

@& Find the yield-to-call by pressing |
Example: Find the vield-to-call of a 3.25% bond callable at 104 in 7
vears now selling at 108.831895,

[SRORS]

iIC

@ Keyin 108.8318935 fcurrent price), press sto .

& Keyin 7 (¥rs.), press saves.

& Keyin 365 (days/yr.), press X n

@ Key in 3.25 {coupon), press Save s .

& Keyin L.O4 (call price-to-par ratio), press = m
@ Torecall current price, press RcL .

@ Key in 1.04 {call price-to-par ratic), press = m

@ Press -tn obtuin yield, (2.40% ).

To summarize:
108.831895 810 7 SAVE® 365 % 3.25 SAves

1.04 = [ Aol 1.04 = B — Bm v vicld-to-call
Bond Amortization

Amortization of a bond premium is the gradual “writing down™ of a
bond investment until it reaches its face value at maturity. Conversely,
for a discount bond the value is gradually “written up™ until it reaches
face value at maturity, The proper amortization involves the usc of the
same effective income ratio throughout the entire life of the bond.
T'he general steps to be followed are:
@ Determine the effective yield-to-maturity of the bond as of the
purchase date.
% Find the amortized value by simply applying the computed yield
for the remaining time to maturity.
Example: A 4% bond was purchased at [06.75 when its time to ma-

turity was 9 years and [0 months. What is the amortized value of the
bond when it has 8 years and 11 months to maturity?
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o=

o
(%)

)
L)

Key in [ {mo.), press SAVES

Keyin 12 {mo. /yr.), press [ .
Key in 9 (yrs. ), press 4 .
Key in 365 {davs/yr.), press X ﬂ

(ST

Key in 4 {coupon rate ). press .
 Key in 106.75 (price), press m

@ Press | [l o getyicld (3.79).

At this point the effcctive yield-to-maturity has been ealeulated and
need only be applied 1o the remaining time lo maturity to arrive at the
correct amortized value, as follows:

T Keyin L1 (mo.), press SAVES

@ Keyin 12 (mo./yr.), press = .

T Keyin 8 {yrs.), press '+ .

@ Key in 365 (day/vr.). press X _

5 Keyin 3.19 {computed YTM), prl:SS- .

& Keyin 4 (coupon), press .

@ Press to obtain the amortized value { 706.24 ).

@ Press [6] to abtain answer rounded to six decimal places
(106.247026).

To summarize:
10 gavew 12 509 #0365 % B0+ B0

106.75 --——l- - vicld-to-maturity
11 avEw 120 s % 365 % 030 R
4 - amortized value
i - _ value extended to

6 decimal places

Implications of Increased Precision

on Bond Calculations

The ability ot the HP-8(} to provide more accurate bond calculations
can be dircetly translated into dollars and cents. This is especially true
when buvers and sellers of bonds wish to evaluate a potential trade
with respect to an alternate investment vehicle.
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Example; Should you buy a 4% bond quoted at 87.010, to mature on
October 15, 1973, and to settle on January 3, 19737

Solution

First, calculate the yield-to-maturity accerding to the traditional
method:

' Key in |2 (days), press SAVES

Key in 30 (days/mo. ), press = .

Key in 9 {mo.), press + .

Keyin 12 (mo./yr.), press = .

Key in 365 (days/yr.), press % [l

Key in 4 (annual coupon rete ), press [Z0d.

Key in 97.010 (bond price), p-ress,

=)

IR I NG

I

.
2

@.

» Press [ ] to obtain yield ( 8.00% ).

Next, calculate the actual price using the effective yield of 8.00% just
calculated:

T Keyin 1.031973 fsettlement date ), press Save+

@ Keyin 10.151973 fmaiurity daie), press

3 Keyin 8.00 {calculated vield), press-.
@ Key in 4 (annual coupon rate ), press m

& Press m to obtain actual price ( 97.02 ).

To summarize;
12 saves 30 + 9 [+ 12 = 365 x [ER<E0

97010 [ 1 I - B
yield by conven-
tional method

1.031973 save+ 10.151973 B3 s+ B

actual price

Thus, the actual price is 97.02, instead of the gquoted 97.01, when
you apply a conventionally calculated vield to a calculation using a more
precise method. Therefore, it is to your advantage to buy this bond.
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Another area of concern to investors is the accurate caleulation of
an after-tax yield feither to marurity or some other price). The proce-
dure is to treat your exit for sale) price the same as you would the call
price in a yield-to-call calculation,

Example: You can buy a 3% bond on November 1, 1972 for 70 and
expect to sell it in 3 years for 90. What is your net (after-tax) yield
over the S-year period if interim coupon payments are tax-frec and
your tax bracket is 5097
Solution
First, determine what your after-tax proceeds on the bond will be after
the 5 years:

Capital gains — 90 — 70 = 20

Tax on capital gains -~ 25% of 20 - §

Thus, net proceeds from bond — 90 — 5 — 85
Now simply solve for yield using .85 (85,/100) as the net price-to-par
ratio, as follows:

@ Key in 70 (purchase price), press [§ig-

Key in 11.011972 {purchase date). press SRER .
Key 11.011977 (assumed seil date), press (g
Key in 3 fannual coupon rate ), press -
Key in .85 {net price-to-par ratio). press .m
Recall 70 (purchase price) by pressing {8l
@ Key in .85 fnet price-to-par ratio), press . E .

5 ) 1o obtain after-tax yield ( 7.87 %).

"

(]

) B G

“
fwn

3

® Press |

Do

To summarize:

70 818 11.011972 EREH 11.011977 [N > BREN <55 M
[l 85 .n%&. -% yield after taxes




Appendix D
Operating Characteristics

Operating Limits

Accuracy

Accuracy of the HP-80 varies according to the operation being per-
formed.

Arithmetic operations (4, —, >, - ) are accurate to 10} digits + 1
count; that is, the valuc of the 10th digit could be 1 less ar 1 more than
the value displayed.

Special operations solved through an iterative method ¢ | - and

J ™ use numerical analysis techniques formerly requiring com-
puters or large-scale progrummable caleulators. These operations are
accurate to 5 digits.

The y* function (which is used in the top row financial operations)
produces an answer corresponding to some x within =7 counts in the
tenth least significant digit of the input x, and some y within + 4 counts
in the tenth least significant digit of the input ».

Execution Time

Execution time for iterative solutions varies according to the numbers
you enter, For example, in certain intercst rate calculations the solu-
tion time is related to the ratio PV APMT x n) or FV/APMT x n), Ex-
treme cases outside thase normally encountered may require minutes.

Range

Financial caleulations using the top row of keys are not permitted for
interest rate values very close or equal to (; specifically, rates between
i= —0.0000001% and i= —0.0000001% are not handled.

Error Indicators

Range Errors

Any computation or data cotry resulling in a magnitude greater than or
equal to 10", or less than 10, triggers an error signal indicdted by a
blinking display.

“Bond yield calculations may result in slightly reduced accuracy if the problem is an
unusual case such as calculating a 50% yield-to-maturity for 2 2% bond. For ex
ample, the yield-to-maturity on a 2% bond, maturing in 3 years, 3 months and selling
at 26.481133 is G0.00%. The answer displayed is 49.99%. The formula for deter-
mining error magnitude is: percent calculation error for hond yield < 2 x yield
factual) » coupon x 10-%. The operating limits for the bond yield algorithm are
defined such that the price of the bond must be above 20 and below 5,000, and
coupen must be greater than Y3 and less than the price of the bond lexpressed as
a percent of par), 67



Logical Errors
If you attempt a calculation containing a logical error—say division
by zero—an error signal is triggered and a blinking display appears.
To reset, press cux , The following are exumples of logical errors:

Division by zero

y', whare y = 0

Date/day calculations where (a) the range is exceaded, (b) a date

entered doesn't axist, (c) date entry conventions are nol followed
Sclentific Notation
Answers greater than 10" (9,999,990 090 | /) are displayed in scien-
tific notation—an abbreviated form of the number showing an expo-
nent of 10 in the last two character positions.

If a number is displayed in scientific notation and has a negative ex-
ponent, pressing ews  will, in addition to changing the sign of the
number, alter the display of the exponent. Although the exponent is
not displayed properly, it is correct internally and the number in the
display may be used in 8 normal manner for further calculations. How-
ever, if you wish, you can producc the corrcet display before proceeding

by pressing Xi¥ xIy

Environmental Considerations

Mode Temperalure °C Temperature °F
Cperating 0°C to +50°C (32°F 1o 122°F)
Charging +10°C to +40°C (B0°F to 104°F})
Storage —40°C to +55°C {—40°F 1o 131°F)

Battery Operation

Use only the HP Rechargeable Battery Pack, Model 820014, which
has been tested and is warranted for one year. The battery provides
three to five hours of continuous operation, By turning off the power
when the calculator is not in use, the HP-80 battery power will last
casily throughout a normal working day. Note that it is normal for the
battery charger to be warm to the touch when in use.

All decimal points light in the display when 2 to 5 minutes of
operation time remain in the battery pack. Even when all decimal
points are turned on, the true decimal position is known because an
entire digit position is allocated to it
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Example:

L True decimal position

Operating the calculator for more than 2 to 5 minutes after this
low power indication first accurs may result in caleulation errors. The
battery pack must be recharged by connecting the HP-80 to its battery
charger (HP Model 82002 A).

Recharging and AC Line Operation

The HP-&0 should be turned off before plugging in the charger. It can
be turned on again after the charger is plugged into the power outlet
and can be used during the charging cycle, The HP-80 can be operated
continuously jrom the ac line i desived, There is no danger of over-
charging the battery.

After 14 hours, a completely discharged battery will be fully charged.
Shorter charge periods will allow reduced battery operaling time. For
convenience, overnight charging is recommended.

CAUTION
To prevent damage to the calculator, the position of the
line voltage select switch on the battery charger must
be set to the proper line voltage.

@ Tutn the HP-80 power switch to OFF.

@ Insert battery charger plug into the rear connector of the HP-80
and insert power plug of battery charger into the power outlet.
The HP-80 will not operate when commected to the recharger
unless the recharger is connected to a live power outlet.

@ Slide the power switch to ON, sce that 0.00 is displayed.

@ Slide power switch to OFF it vou don’t want to use the calculator
while it is charging.

® At end of the charging period. you may continue using your
HP-80 with ac power or proceed to next step for battery oper-
ation,

& With the power swilch at OFF, disconnect battery charger from

power receptacle and the battery charger from HP-80.
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Temporary degradation, peculiar to nickel-cadmium batteries, may
cause a decrease in the operating period of the battery pack. Should
this happen turn the HP-80 on for at least five hours to discharge the
batteries completely. Then put it on charge for at least [4 hours. This
should correct the temporary degradation.

If the battery pack won't hold a charge, it may be defective. 1f the
warranty is in effect, return the pack to Hewlett-Packard according to
the instructions on page 74. If the battery pack is out of warranty,
use the Accessory Order Card provided with your HP-80, to order a
new battery pack. Remember, you can vse your HP-80 on ac power
until the replacement battery pack arrives,

Battery Pack Replacement
1. Turn power switch to OFF and disconnect the battery charger.

2. Slide the two battery-door latches (tlie top feet) toward middle of
caleulator.

3. Let battery door and battery-
pack [all into palm of hand.

b

4. Sce if the battery connector
springs on the calculator have
been inadvertently flattened
inward. If so, bend them out
and try the battery again.




5. Insert the battery pack so that
its contucts face the calculator
and contact 1s made with

buttery connectors.

6. TInsert the bottom of the
battery door behind the
retaining groove and close
the door.

7. Close the battery door by press-
ing it gently while sliding the

two battery-door latches

outward.

NOTE: If you use your HP-80 extensively in tield work or during
travel, you may wanl to order the Model 82004A Battery Holder
and Pack, consisting of battery charging attachment and spare
baftery pack. This enables you to charge ane pack while using
the other.

CAUTION
Do not try to burn old batteries. They may EXPLODE!
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Appendix E
Accessories

Standard and optional accessories for the HP-80 can be ordered by
completing and mailing the Order Card provided. We will send you
additional order cards as new optional accessories are added to our
product line.

Standard Accessories
HP-80 Quick Reference Guide

Model/Part No.
00080-90003

Battery Pack 82001A
Battery Charger/AC Adapler 82002A
HP-B0 Deluxe Travel Safety Case 82014A
Soft Carrying Case 82012A
HP-80 Owner’'s Handbook 00080-90001
Personalizing Labels (4 each) 7120-2946

Optional Accessories  Model/Part No.
Battery Holder and Pack  82004A
Security Cradle 82007A
Hard Leather Field Case 82006A
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Appendix F

Service and Warranty

Servicing
Low Power

All decimal points light to warn you that youn have 2 to 5 minutes of
operating time left. You must then either:

" QOperate from ac power

= Charge the battery pack

= Insert a fully charged battery pack

Blank Display
If the display blanks out, turn the HP-80 off then on. I 0,00 does not
appear on the display, check the following:
1. If battery charger is attached to HP-BO, make sure it is plugged
into outlet.
2. Examine battery pack to see if it is discharged or is not making
contact.
3. If display is still blank, try operating the HP-80 from the ac line.
4. If display is still blank, the HP-80 is defective (see warranty
section).

Warranty

In Warranty

The HP-B0 is warranted against defects in materials and workmanship
for one yeur from date of delivery. During the warranty period we will
repair or replace components that prove to be defective, provided they
are returned to Hewlett-Packard according to instructions (see Ship-
ping Instructions). No other warranty is cxpressed or implied. We arce
not liable for consequential damage.

Out of Warranty

Beyond the one year warranty period, your calculator will be repaired
for a moderate charge. Return the HP-80 along with all standard ac-
cessories (see Shipping Instructions). If only the battery pack is defec-
tive, simply order a replacement on the Order Card provided.
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Shipping Instructions
Malfunctions traced to the caleulator or battery charger require that
you return the following to us:
= Your HP-80 with all standard accessories in their travel safaty
case
« A completed Service Card {(from back cover pockeat of this
manual)
If a battery pack is defective and within watrtanly, return the following
to us:
» Only the defective battery pack

= A completed Service Card (from back cover pocket of this
manual)

Send returned items safely packaged to the address shown on the Service
Card.

Under normal conditions, your calculator will be repaired and re-
shipped within two days of reccipt at this address. Should other prob-
lems or questions arise regarding service, please call this telephone
number: {408) 996-0100, and ask for Advanced Praducts Customer
Service.
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Appendix G
HP-80 Calculation Formulas

Unless otherwise stated: n = number of time periods
i = periodic intercst rate expressed
as a decimal
PMT = payment or deposit
PV = present value or principal
FV = future value

I — interest amount
Compound Interest
FV =PV (1 + i)
Annuity
Loans Savings

PV — PMT [%J FV — PMT [“_‘)]7_”]

Add on Interest Rate to Annual Percentage Rate
r — decimal Add on rate
n 1—(l4in
B i

______ o
S 12
APR =1200i Where i is the solution for the above equation.

Bond Calculations

n = total number of days between purchase and maturity
INTR = decimal coupon rate (on annual basis)
YTM = annual yield to maturity in decimal
Bond = bond price

Ifn < 182.5
Bond — 200 | 100 INTR _ (] - .11_)7100 INTR
24 vTM 180 2
“ 180 )

75



Ifn > 1825 n

L YTM INTR
Bond — :00(1——2- ) _1oo(fm)x

__n_
H( 1 YT\‘[) ( 1 YTM ' r‘__ 100 INTR - j
S S A
where j — 1 — fractional part of — 182 5
(fractional part means that part to the right of the decimal point)

Accumulated Interest
Interest paid between payment j to payment k

L= PMT|:k-j . %[1 (1 4y .]]

Remaining balance to be paid at paymentk (k = 1,2,3,...)

PV, — -mfI [1 1+ i)"-“:]
Rebate (Rule of 78’s)
PV = finance charge — 2(;:(1_.__7:(?;1)?\?
I — interest charged at month k Rebate = w
Sum of Digits Depreciation
D, — depreciationatk(k —1.2,3,.. ) :%
BV, — book value at k BV, =(n—k)D,/2
Percentage
Percentage — base [I{S;c

_ New Amount — Base

Percent Diflerence — AGp —
Base

% 100
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Discounted Cash Flow Analysis

PV, = original investment
PV, = cash flow of k*" period
i — decimal discount rate per period
NPV, = net present value at k

n
PV,
NPV, — — PV, v
e )
k=1

Notes
Accrued Interest (simple interest)
n — total number of days
i = decimal interest on annual basis

D = discount amount
Yield = decimal eflective interest on discounted note

Lo, — % - PV i
L = T 200
Discounted notes
N ._;ﬁ v D.os = Dyan X %

Trend Line

5 —slope

Y, = intercept at time zero

k =timeperiods(k =1,2,3,..)
yi = value at time k

N = total number of data points
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6

k=
N
1 z : N-+1
Yr. — N Y — 2 S
1
Y. =S+*k4Y,
Statistics
Sum — summation of data
SS = summation of data squared
X = mean
o — standard deviation of a sample
X; — entry value
Summation
Sum = E
i=1
Mean
N
— 1
== X,
N
i=1

Standard deviation
N

rr:\'llN%[- E Xiu ——:\-?2

i—=1
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Glossary
A

Accroed Interest  Interest earnced but not collected.

Add-on Interest Rate A term used in consumer finance to represent a
particular method of calculating a finance charge. That is, when a
loan is made a year’s simple interest is “added-on” to the principal
amount for each vear of the life of the loan.

Amortization The pradual reduction of any amount over a period of
time. A general term which includes various specific practices such
as depreciation, depletion, write-off of intangibles, prepaid expenses,
and deferred charges.

Annuity A series or one of a series of equal payments at fixed inter-
vals; the right to receive such puyments.

APR  Annual Percentage Rate. Actual cost of a loan cxpressed as
annual pereent rate as required by U.S. Federal Rescrve (Reg.
Z—Truth-in-Lending).

Bond A certificate of indebledness in wriling and often under scal.

Bond Price The price an investor is willing to pay for a bond. In-
volved is the determination of a value based on the redemption price
of a bond when held to maturity or earlier date, the nominal or
coupon rate of interest, and the effective rate or desired yield.

Bond Yield 'The effective amnual rate of return to an investor when
a bond is bought al a given price. pavs a nominal or staled coupon
rate and is held (0 maturity or earlier date.

C

Callable Bond A typc of bond permitting the issuer to pay the obliga-
tion betore maturity by giving notice of redemption in 4 manner
specified in the indenture.

Chain Discount A serics of trade discount percentages or their total.

Compound Interest  Interest resulting [rom the periodic addition of
simple intercst to principal, the new base thus cstablished being the
principal [or the computation of interest Lor the following period.

Coupon Rate The rate at which dividends are paid to the bond holder
expressed as an annual percent of the bond’s face value, or par.
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D

Declining Balance Depreciation A method of computing the annual
charge for depreciation. The amount of depreciation is obtained by
applying & fixed pereent to the diminishing balance of the asset ac-
count; that is, the balance aflter deducting the preceding period’s
depreciation.

Declining Factor The [uctor which determines the fixed percent to
be applicd in the Declining Balance Depreciation method, The per-
cent or rate of depreciation is determined by dividing the declining
factor by the asset's life {/n vears) and simply multiplving the resull
by 100 in order to express it as a percent.

Depreciation  (See Sum-af-the-Digits Amortization, Declining Balance
Depreciation, Declining Factor),

Direct Reduction Loan A loan in which the interest portion of the
periodic payment is computed for the amount of the principal base
outstanding for that period. The new principal base is then estab-
lished by subtracling the remaining portion of the loan payment
amount thal was nol designated as interest.

Discount  The difference between the worth of a future benefit and
its present value.

Discounted Cash Flow A cash flow occurring some time in the future
which has been discounted by a given discount factor on a com-
pounded basis: the present value of a future cash flow.

Discounted Note An instrument of indebtedness specifying the full
repaynient amount as par or face value. The current proceeds of the
note are thus less than the face value, the difference representing the
interest portion or the discount amount.

Discounted Rate of Refurn  The elfective periodic rate that would
equate the present value of an investment with the accumulated
present values of a stream of future cash flows, cach appropriately
discounted by the periodic rate.

Effective Rate The ratio of income, periodically realized, to market
value of an investment or o & sum invested; usually expressed on an
annual basis and as a percent.

Eftective Yicld [See Effective Rare)
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F

Finance Charge Cost of consumer loan represented by the difference
between amount borrowed and total amount 1o be repaid (in terms
of dollars).

Future Value The amount yielded after compounding for a given
number of periods at a stated rate of interest per period.

L

Lincar Regression A mathematical analysis expressing an average
linear relationship between two variables; it is based on the assump-
tion that observations of data will have a tendency to regress toward
average values: often referred to us least-squares trend line or line of
best fit.

Markup The amount added to a base price for the purpose of deter-
mining a new and higher selling price.

Maturity  The date on which an obligation beeomes due.

Mcan  The result obtained by dividing the sum of fwo or more quan-
tities by the number of items: usually denoted by a symhbal such as X.
Also referred to as the arithmetic average or arithmetic mean.

Mortgage A lien on land. buildings. machinery, equipment, and other
property, fixed or movable, given by a borrower to the lender as
security for his loan.

N

Nominal Rate A stated rate which is usually subdivided for com-
pounding purposes resulling in a higher effective rate.

Note A written promise by a deblor 1o pay to—or to the order of—
the creditor a stated sum of money, with or without intercst, on a
specified date.

F

Par The nominal or face value of a security or note without any con-
sideration of premium or discount.

Percent  Any decimal fraction times 100,

Percentage  The resuli of multiplying a piven number or base by a
percent,

Periodic Payment  The discharge of o pecuniary obligation by o dis-
bursement of money or by property or services accepted as the
equivalent of moncy on a periodic basis,
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Present Value The present sum which, if compounded at a given rate
of interest per period over a given number of periods, will yield a
stated future value.

Price-to-call  The current price of a callable bond on the assumption
that the bond is called at some price other than par and at a date
prior to the maturity date.

Principal A sum on which interest accrues: capital. as distinguished
from income.

R

Rate [Sce Percent)

Rebate An allowance; a deduction: @ refund of a part of the price
paid for a good or scrvice,

Remaining Principal  The outstanding balance of a loan (not includ-
ing imterest ) rentaining unpaid by the borrower, usually alter a spec-
ficd point within the life of the loan.

Rule of 78s A method of amortizing a consumer finance charge using
the sum-of-the-months™ digits technique generally used for comput-
ing interest rebates famonrt of wnearned finance charge); (See Sum-
of-the-Digits Amortization )

5

Settlement Date  The date on which payment [{uswally for o security)
15 scttled.

Simple Interest The charge for the loun of moeney or for a deferment
of the collection of an account. computed by applying a rate (of
interest) against the amount of the loan or account. Contrasts with
compound interest in that only the principal earns interest for the
entire life of the transaction,

Sinking Fund  Cash or other assets, and the interest or other income
carncd thereon. set apart for the retirement of a debt; the redemption
of stock: or protection of an investment in depreciable property.

Standard Deviation A measure of dispersion around the mean.

Sum-of-the-Digits Amortization A method of amortizing, whereby
the amount reduced cach period is obtained by multiplying the total
amount to be amortized by a fraction whose numerator is the digit
representing the remaining number of amartization periods. and
whose denominator is the sum of the digits representing the number
of periods of amortization.

Sum-of-the-Digits Depreciation  Depreciation method utilizing Sum-
of-the-digits amortization technigque.
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Yicld (See Effective Rave)

Yield-to-call The effective annual yield resulting from an investment
in a callable bond to be held until an assumed call date and call priee.

Yield-to-maturity The effective annual yield resulting from an invest-
ment in a bond to be held until maturity and redeemable at par.
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Addendum

This addendum contains updating information for the
HP-80 Owner’'s Handbook, manual part number
00080-90001, printed April 1973

— |

Page 72, Standard Accessories. Delete reference (o the HP
82014A Deluxe Travel Safety Case.

Page 73, Warranty. Delete Tn Warranty paragraph and
add:

Full One-Year Warranty
The HP-80 is warranted against defects in materials and !
workmanship for one 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 | |
detfective, provided the calculator is returned, shipping pre-
paid, to Hewlett-Packard’s Customer Service facility.
This warranty does not apply if the calculator has been
damaged by accident or misuse, or as a result of service or
maodification by other than an authorized Hewlett-Packard
Customer Service lacility. No other express warranty is
given by Hewlert-Packard. HEWLETT-PACKARD
SHALL NOT BE LIABLE FOR CONSEQUENTIAL
DAMAGES.

Page 74, Shipping Instructions. Delete reference to the
“travel safety case’ in the first step.

HEWLETT@P.‘\CKA R
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2 Service Information

Must be completed and returned
with your Calculator or Battery Pack.

Owner's Name

Street Address

City

State Zip Date

Serial No. Model No.

Was your calculator received defective?
Yes L—__l No D

Describe problem:

HE WLETTEPACKARD
\ </

9320-0528 Rev. 3/73



=

Service Card

“

Refer to appendix F of your Owner’s Hand-
book to diagnose a calculator malfunction.

Should service be required, please return
your safety travel case with calculator,
charger, batteries, and service card en-
closed. Please ensure that the case is pro-
tectively packed to avoid in-transit damage
to your calculator. Such damage would not
be covered by warranty. If your battery alone
is defective, there is no need to return the
carrying case, calculator, or charger. Re-
turn the battery effectively wrapped. We
advise that you insure your shipment.

Send retfurned items safely packaged to:

HEWLETT-PACKARD CO. - HEWLETT-PACKARD CO.
W120 Century Road P.C. Box 28234

Paramus, NJ 07652 Atlanta, GA 30328

Phone 201/265-5000 Phone 404/436-6181

HEWLETT-PACKARD CO. HEWLETT-PACKARD CO.
5500 W. Howard Street 201 E. Arapaho Road
Skokie, IL 60076 Richardson, TX 75080
Phone 312/677-0400 Phone 214/231-6101

HEWLETT-PACKARD CO. HEWLETT-PACKARD CO.
332 Logue Avenue 1430 E. Orangetharpe
Mt. View, CA 94040 Fullerton, CA 92631
Phaone 415/968-9200 Phone 714/870-1000

Your pocket calculator will normally be serviced and
shipped prepaid within 2 working days of receipt at
the above addresses. Should other guestions arise
regarding service, please call the above telephone
numbers and ask for Customer Service.




Sales, service and suppart in 172 centers in 65 countries

ADVANCED PRODUCTS DIVISION
10900 Wolfe Road =« P.O. Box 3500

Cuperting, Caliternia 95074, Oices in principal otes throughout the U5,

For Additional Sales and Service Information Con-
tact Your Local Hewlelt-Packard Sales Office or Call
408/996-0100 (Ask for Calculatar Customer Service),

00080-890001 Rewv. 4/73 Printed in U.S.A.
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