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Help Us Help You!

By taking a moment to fill out this card, you can help HP to better
understand your needs. Please read all the questions first, then fill
them out. Thank you.

HELP US HELP YOU!

Model: HP-14B  Date acquired

Name

Address

City, State, Zip

Age Phone ( ) Business — or Home

1. What is your POSITION OR OCCUPATION? (Please check only one)

101 ] Student 105 ] Top Manager 109 ] Independent, self-employed
102 [] Educator, Researcher 106 [] Owner, Principal, VP 110 [ ] Retired

103 [] Professional Staff 107 [ Field Agent, Rep 111 ] Other

104 ] Middle Manager 108 [] Technician

2. What is your AREA OF ACTIVITY or FIELD OF WORK/STUDY? (Please check only one)
201 [] Mechanical Engineering 209[] Purchasing, Scheduling, Inventory Cntrl.
202 ] Civil Engineering 210 ] Accounting, Auditing

203 [] Electrical Engineering 211 ] Finance, Investment Analysis

204 [] Chemical Engineering 212 ] General Administration/Management

205 ] Other Engineering 213 ] Marketing

206 [] Surveying 214 ] Sales

207 [] Data Processing 215 Customer Service, Maintenance
208 [] Quality Control 216 ] Other

3. In what INDUSTRY do you work? (Skip if Student or Retired. Please check only one)
301 [] Education 310[] Chemical, Refining

302 [] Banking, Finance, Investment 311 [] Agriculture, Forestry, Livestock
303 ] Insurance 312[] Food Processing/Distribution

304 [] Real Estate 313 [] Manufacturing Industrial Goods

305 [] Business/Consulting Services 314 ] Manufacturing Consumer Goods
306 [] Technical Consulting 315 ] Transportation

307 [] Software, Computer Services 316 ] Communication, Utilities

308 [] Construction, Architectural 317 ] Public Admin./Government/Military
309 ] Mining, Qil Drilling, Exploration 318 ] Other

4. Where did you purchase your HP calculator? (Please check only one)

401 ] Retail Computer Store 407 "] Mail Order

402 [] Office Equipment Store 408 ] Specialty Store

403 [] Bookstore 409 ] Purchased by Company/School
404 [] Department Store 410 ] Directly from HP

406 [] Catalog Store 411 ] Other

5. How did you first hear about this model?
501 ] Previous HP Owner

505 [] Direct Mail

502 [] Advice of Friends, Collegues, Professor
503 [] Magazine or Newspaper Advertising
504 ] Press Articles

506 [] Salesperson
507 []Brochure or In Store Literature
508 [] Other
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Comments on the HP-14B
Owner’s Manual

We welcome your evaluation of this manual. Your comments and
suggestions help us improve our publications.

HP-14B Owner’s Manual

Printing date of the manual (from the title page)

Please circle a response for each of the statements below. You can use
the Comments space to provide additional opinions.

1=Strongly Agree 4=Disagree

2=Agree 5=Strongly Disagree

3=Neutral

B The manual is well organized. 12 3 435
8 | can find the information | want. 12 3 45
8 The information in the manual is accurate. 12 3 45
® | can easily understand the instructions. 12 3 45
® The manual contains enough examples. 12 3 45
8 The examples are appropriate and helpful. 12 3 45
B The layout and format are attractive and useful. 12 3 45
® The illustrations are clear and helpful. 12 3 45
B The manual length is: too long appropriate too short.
B The chapter(s) and appendixes | refer to most frequently are:

1 2 3 4 5 6 7 8 A B

Comments:

Name:
Address:
City/State/Zip:
Occupation:
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Notice

For warranty and regulatory information for this calculator, see pages
160 and 164.

This manual and any keystroke procedures herein are provided “as
is” and are subject to change without notice. Hewlett-Packard Com-
pany makes no warranty of any kind with regard to this manual or
the keystroke procedures contained herein, including, but not lim-
ited to, the implied warranties of merchantability and fitness for a
particular purpose. Hewlett-Packard Co. shall not be liable for any
errors or for incidental or consequential damages in connection with
the furnishing, performance, or use of this manual or the keystroke
procedures contained herein.

© Hewlett-Packard Co. 1988. All rights reserved. Reproduction, ad-
aptation, or translation of this manual, including any programs, is

prohibited without prior written permission of Hewlett-Packard Com-
pany, except as allowed under the copyright laws. Hewlett-Packard
Company grants you the right to use any program or keystroke proce-
dure contained in this manual and in this Hewlett-Packard calculator.

The programs that control your calculator are copyrighted and all
rights are reserved. Reproduction, adaptation, or translation of those
programs without prior written permission of Hewlett-Packard Co. is
also prohibited. To display the copyright message, refer to “Confirm-
ing Calculator Operation: Self Tests” in appendix A.

Corvallis Division
1000 N.E. Circle Bivd.
Corvallis, OR 97330, U.S.A.

Printing History

Edition 1 October 1988 Mfg. No. 00014-90002



Welcome to the HP-14B

Your HP-14B reflects the superior quality and attention to detail in
engineering and manufacturing that have distinguished Hewlett-
Packard products for more than 40 years. Hewlett-Packard stands
behind this calculator: we offer expertise to support its use (see inside
the back cover) and worldwide service.

Hewlett-Packard Quality
Our calculators are made to excel, to last, and to be easy to use.

® This calculator is designed to withstand the drops, vibrations, pol-
lutants (smog, ozone), temperature extremes, and humidity
variations that it may encounter in everyday work life.

B The calculator and its manual have been designed and tested for
ease of use. We selected spiral binding to let the manual stay open
to any page, and we added many examples to highlight the varied
uses of this calculator.

® Advanced materials and permanent, molded key lettering provide a
long keyboard life and a positive feel to the keyboard.

® CMOS (low-power) electronics and a liquid-crystal display allow
data to be retained indefinitely and the batteries to last a long time.

® The microprocessor has been optimized for fast and reliable com-
putations using 15 digits internally for precise results.

B Extensive research has created a design that has minimized the ad-
verse effects of static electricity, a potential cause of malfunctions
and data loss in calculators.

Welcome to the HP-14B 3



Features

The feature set of the HP-14B reflects needs and wishes we solicited
from many customers. This calculator includes:

B A 12-character display that can include messages, prompts, and la-
bels along with numbers.

® Menus and messages that show you options and guide you through
problems.

® Built-in applications to solve these business and financial tasks:

a

Time Value of Money. For loans, savings, leasing, and
amortization.

B interest Conversions. Between nominal and effective rates.

B Cash Flows. Discounted cash flows for calculating net present

value and internal rate of return.

Business Percentages. Percent change, percent total, and mar-
gin calculations.

Business Applications. For return on investment, break-even
analysis, and inventory turnover rate calculations.

Statistics. Mean, correlation coefficient, and forecasting, plus
other statistical calculations.

Plenty of memory is included in the HP-14B, allowing you to store
a cash-flow list with up to 21 cash-flow groups and up to 999 cash
flows per group. Four numbered storage registers and several other
application registers are available for storing data.

Welcome to the HP-14B
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How to Use This Manual

Here are some suggestions to help you learn to use the HP-14B as
quickly as possible:

14

Take the time to read chapter 1. It gives you an overview of how
the calculator works and introduces terms and concepts that are
used throughout the manual. After reading chapter 1, you'll be
ready to start using all of the calculator features.

Match the problem you need to solve with the calculator capabili-
ties, and read the related topic. You can locate information about
the calculator features using the table of contents, the subject index,
function index, and the list of examples.

Before doing any time value of money or cash-flow problems, read
chapter 4 to learn how cash-flow diagrams can simplify these prob-
lems and how the calculator uses positive and negative numbers in
financial calculations.

For a more extensive treatment of specific types of calculations, re-
fer to chapter 8, “Additional Examples.” If you especially like
learning by example, this is a good reference spot for you.

How to Use This Manual



Getting Started
Power On & Off

To turn on the HP-14B, press the (C] key in the lower left corner. To

turn the HP-14B off, press the [ (shift) key right above the [C] key
and then press [C]. (Notice that ON is printed below and OFF is
printed above the [C] key).

To conserve energy, the HP-14B turns itself off after about 10 min-
utes of no use.

If you see the low battery symbol (§2=J) in the display, you should
replace the batteries as soon as possible. Follow the instructions in
appendix A.

Continuous Memory

Since the HP-14B has Continuous Memory, turning it off does not clear
it. When you turn the HP-14B off or when it turns itself off after 10
minutes of no use, everything is preserved. When you turn the calcu-
lator back on, it will be just as if you never turned it off.

Adjusting the Display Contrast
The brightness of the display depends on lighting, your viewing an-

gle, and the display contrast setting. To change the display contrast,
hold down the (C] key and press [+] or [=].

1: Getting Started 15



What You See in the Display
The display on the HP-14B shows you more than just numbers. It
clearly labels the results of many calculations. And it sometimes uses

symbols called “annunciators” to remind you when you have pressed
certain keys or to tell you what keys it is expecting.

Menus
Some of the keys on the calculator (for example, [ CLEAR ) bring

menus into the display. Pointers in the display show ybil which key
to press to choose one of the operations in the menu.

f )
TUM RG ALL Ty
v ] a1

—Menu Labels

.. Menu Pointers

v v v v

olnlolclala

For example, in the above display, pressing the [N] key clears the TVM
application.

16 1: Getting Started



Annunciators

The symbols shown in the following figure are called annunciators.
Each annunciator in the display has a special significance.

The up-arrow  Shift ([ ) Begin mode The HP-14B is
and is active. annunciator. expecting an

down-arrow (see below) (page 62) ~INPUT.
keys are active. -

VA =+ BEGIN-"  INPUT

25, 88+~
e A |
Digits have Attention! Batteries low. Numbers,
overflowed (page 154) labeled
to the left results, and
of the display. menus appear

here.

Using the Keybdard

The keyboard diagram on the inside of the front cover indicates the
location and the function of most of the keys on the keyboard. By
convention in this manual, keys are represented with boxes (for exam-
ple [17YR]). Keystrokes in the top row that select a menu label from
the display are shown in braces (for example {TWM}).

The Shift Key |

Most of the keys on the HP-14B have a second or “shifted” function
printed in gold above the key. The gold shift key [ is used to access
these functions.

The shift annunciator (__4) comes on in the display when you press
the § shift key. This annunciator indicates that the shifted functions
are active. Pressing [ again turns off the (__4) annunciator and re-
stores the main meanings to the keys.

1: Getting Started 17



In this manual the shlfted functions of keys are preceded by the &
key (for example [ COMPUTE] is the shifted function of the
key).

The Key

The key is used to separate a pair of numbers for a statistical
calculation (a colon is used in the display as a separator), or to input
numbers in response to prompts from the HP-14B. completes
your arithmetic calculations like the [=] key. When the calculator is
prompting for a number, you can complete your calculation of that

number with rather than [=] (INPUT].

For example, when you press i[NPV ], the calculator prompts for 1%
which is a periodic interest rate. If you know the annual interest rate
is 16.5% and the period is monthly, you can press 16.5 [+] 12 [(INPUT]
in response to the prompt. You can press (=] before [INPUT], but it is
unnecessary.

However, does not work as well as [=] for chain calculations,
so it’s best to use the (=] key to complete your arithmetic calculations
unless you are responding to a prompt.

Entering and Clearing Numbers ((¢], (C])

By now, it is likely that you already know how to enter a number into
your HP-14B. For example, to enter 25.645, press (2] (5] (-] (6] (4] [&]. If
you make a mistake, you can back out one keystroke at a time using
the (@] key, or you can clear an entire number by pressing [C].

Keys for Clearing

(¢] Back space: erases one digit, decimal point, or operator at a
time. Also backs out of applications or menus one level at a
time.

Cancel: clears the number you are keying in or, if you aren’t

keying in a number, clears the display or cancels the applica-
tion you are using.

The CLEAR menu: allows you to clear parts of HP-14B
memory.

18 1: Getting Started



Using the CLEAR Menu
Pressing [1][ CLEAR | displays the CLEAR menu.
TVM RG ALL Z

Key Meaning
{T¥M}  Clears the time value of money application.

{RG} Clears the numbered registers and the business and per-
centage registers.

{ALL} Clears all of memory.

{Z} Clears statistics memory.

To clear everything stored in memory, press [ AR to display the
CLEAR menu, press the {ALL} key (the m key) then press {¥}
(the (Fv] key) to confirm that you want to clear everything.

Entering Negative Numbers (7))

To change the sign of the number in the display from positive to neg-
ative or vice versa, press the key. For example, to enter —450.00
into the display, press 450 (4]. The key changes the sign of the
last number keyed in.

It is important to know how to enter negative numbers because they
are frequently used in time value of money and cash-flow calculations
to represent money paid out.

Doing Arithmetic
This is a brief introduction to doing arithmetic with your HP-14B.

More information on arithmetic is in chapter 2. Remember that you
can erase errors by pressing (€] or (C].

1: Getting Started 19



To calculate 21.1 + 23.8:

Keys: Display: Description:

21.1 2118+ Displays the pending
operator.

23.8 +23.8 Enters the second
number.

=] 44,28 Completes the
calculation.

Doing One Calculation After Another

Once a calculation has been completed by pressing the [=] key, press-
ing a number key starts a new calculation. Pressing an operator key
continues the calculation you just completed.

Use the following keystrokes to calculate 77.35 — 90.89 then

V65 x 12

calculate
3.5

Keys: Display: Description:

77.35 (1] Fr.I5-

90.89 (=] -1354 Calculates
77.35 — 90.89.

65 @5 12 (=] 2675 Entering 65 begins a
new calculation.

()35 (=) 2754 Continues your

calculation.

You can also do long calculations without pressing [=] after each inter-
mediate calculation. Just press it at the end.

65 + 12
3.5

Calculate

20 1: Getting Started



Keys: Display: Description:

65 12 [£] 3.5 (=] z2z.ea Operations occur in
the order you key them
in.

Now use the parentheses keys to calculate 65 + % .

65 12 (] 35 Parentheses dictate the

(=] 68,43 order of calculation.

The Six HP-14B Menus
Six keys on the HP-14B bring menus into the display. A menu is a

group of two or more labels shown in the display with pointers indi-
cating the keys that activate them.

The six menu keys are:

“» 3EG/ENL

Leads you to the powerful statistics capabilities of the
HP-14B. (Refer to page 107)

Automatically fits your two-variable statistical data to
the best available model and allows you to forecast val-
ues based on that fit. (Refer to page 113.)

Allows you to clear parts of the HP-14B memory. (Re-
fer to page 19.)

Allows you to select the way you want numbers to be
displayed. (Refer to page 24.)

Brings up the math functions {=*}, {LH}, and
{n1}. (Refer to page 34.)

A menu that allows you to select payments at the be-
ginning or end of the period for your TVM calculations.
(Refer to page 62.)
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HP-14B Applications

The HP-14B offers you a number of applications to solve many com-
mon business and financial questions. An application is a set of keys
that allow you to calculate any one unknown value in a particular
problem involving several values. The TVM application is one of the
most popular for financial calculations.

The TVM Application

The time value of money application consists of five keys in the top
row [N], (i7YR], (PV], [PMT], and [FV]. The TVM application is used for
loan and investment calculations with regular even payments or cash-
flows. It is a five-value application: if you input any four of the
values, you can solve for the fifth.

Example: A Mortgage Payment Calculation. Calculate the pay-
ment on a $65,000.00, 30-year mortgage at 9.83% annual interest
with monthly payments and monthly compounding.

Keys: Display: Description:

P-YR = 1288 Sets the number of
payments per year.

LEAR) TYM RG ALL £  Displays the CLEAR
menu.

{Tun} 12 PsYR Clears the TVM appli-
cation and displays the
number of payments

per year.

65000 PV=65,000.00 Enters the loan amount
as Present Value.

9.83 1,YR=9.83 Enters annual interest
rate.

22 1: Getting Started



30 @(xP/YR] N=360.80 Enters the number of
periods (30 X 12).

PMT PMT=-562.27 Calculates the loan
payment.
If you got PMT = —557.70, your HP-14B is in Begin mode. Press

| {EHMD} [PMT] to get the correct result. For more informa-
tlon on TVM calculations refer to chapter 5

The TVM application applies to problems with equal, perlodlc pay—
ments. For uneven payments, use the cash-flow list and the [}
(net present value) and [ .| (internal rate of return) functlons
Chapters 4 and 6 describe using these cash-flow functions.

The Percentage Applications

Three common percentage calculations are on your HP-14B in the
form of three-value applications. The percentage applications are:

(csT], (PRC], Cost, price, and margin.

EW ], BB[%CHG Old, new, and percent change
(which can also be used for
markup calculations).

Total, part, and percent total.

If you know any two of the values, you can solve for the third.

Example: A %TOTAL Calculation. 75 is what percent of 90?

Keys: Display: Description:
PART=75.008 Enters the PART.
TOTL=20.88 Enters the TOTAL.
%TOTL=83.33 Calculates the
%TOTAL.
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The Business Applications
Three business applications are included in your HP-14B:

Return on investment.
Break even analysis.
Inventory turnover.

More description of the Business and Percentage applications is given
in chapter 3.

The Interest Rate Conversion Application

Sometimes, to arrive at a solution to a financial problem, it is neces-
sary to convert an interest rate that applies to one compounding
period to an equivalent interest rate that applies to another com-
pounding period. The Interest Conversion application allows you to
quickly make these type of conversions. It is made up of the following
keys.

Nominal percent.
Effective annual percent.

Number of periods in a year.

Examples of using the Interest Conversion application are included in
chapter 5.

Controlling the Display Format
Pressing brings up a menu that allows you to control the

number of displayed decimal places and allows you to choose a pe-
riod or a comma as the decimal point.
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Decimal Places

As a financial calculator owner, it is likely you will want to see most
of your numbers displayed with just two decimal places (for dollars
and cents). But if you wish to change the display format, either:

B Press [ {FIX} followed by the number of decimal places to
display. If you wish to display 10 or 11 decimal places, follow
{FIK} with .0 or .1, respectively.

B Press | {ALL} to see all the decimal places except trailing

,,,,,

Zeros.

Internal Precision

Changing the number of displayed decimal places affects what you
see but does not affect the stored number. The number stored in the
calculator always has 12 digits.

14587 45632819

You see only these digits. .. ; “~.but the stored number also
in {FI:<} 2 format... contains these digits.

Temporarily SHOWing All (

To temporarily see all 12 digits of a number, press [ SHOW . This
shows you all 12 digits in the stored number (including tralhng Zeros)
for as long as you hold down the [SHOW] key.

Also, if a label and result to a calculation are too long to fit in the

dlsplay, the label is flashed for a moment, then the result is displayed.
To view the label again, press [
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Starting with two displayed decimal places:

Keys: Display:
45 (3] 8 (5] 5.63
5P {FIx} 4 56258
{ALL} 5625
¥ show ] (hold) 562500080008
B(DisP] {FIx} 2 5.63

Description:

Displays two decimal
places of the result.

Displays four decimal
places.

Displays all digits ex-
cept trailing zeros.

Displays all digits for
as long as you hold

down the key.

Fixes the display to
two decimal places.

Notice above that when two decimal places are displayed, the num-
ber is rounded. This rounding does not affect the way the number is
stored in the calculator; it only affects the displayed version of the

number.

Exchanging Periods and Commas in Numbers

To exchange the periods and commas used for the decimal point and

digit separators in a number:

1. Press

DisP] to display the DISP menu.

2. Press {.} or {.} to specify the decimal point that you prefer.
Outside the U.S.A. the preference is generally for a comma as
the decimal point (for example 5.000.000,00). In the U.S.A. the
preference is generally for a period as a decimal point (for exam-

ple 5,000,000.00).
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Scientific Notation

Scientific notation is used to represent numbers that are too large or
too small to fit in the display. For example, if you key in the number
10,000,000 x 10,000,000 (=], the result is 1.00E14, which means “one
times ten to the fourteenth power” or “1.00 with the decimal point
moved fourteen places to the right.” You can key this number in by
pressing 1 [Hl[E] 14. The E stands for “exponent of ten.”

Exponents can also be negative for very small numbers. The number
0.000000000004 would be displayed by the HP-14B as 4 .@8E-12,
which means “four times ten to the negative twelfth power” or “4.0
with the decimal point moved 12 places to the left.” You can key this
number in by pressing 1 f[E] 12.

Messages in the Display
Sometimes the HP-14B cannot do what you “ask,” such as when you

press the wrong key or neglect to supply a number for a calculation.
To help you correct the situation, the calculator displays a message.

B Press (€] or to clear the message.

B Press any other key to clear the message and perform the function
of that key.

For more information, refer to the list of displayed messages just be-
fore the function index.

Using Calculator Memory |

How to Picture Memory
The memory that you use in the HP-14B consists of 12 memory regis-

ters and a cash-flow list for storing numbers. You can picture memory
in the following fashion.
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TVM Registers

I | | | | 11 | | |

N I/YR PV PMT FV

Three—Value Application Register Cash—Flow List and
I | I | | Statistics Memory

csT PRC MAR  feeereeens co
or OLD NEW %CHG ci
or TOTAL PART %TOTAL [
or NOM% EFF% = N1

c2
N2

Numbered Registers ., :

C10
N10
R1 -------------- C11

R2 The cash-flow list | N11
R3 and statistics share . I""7 s
this memory.

RO

N20
c21
N21

Each register can be pictured as a separate box and the cash-flow list
can be pictured as a single unit of memory divided into registers. Each
register is labeled with its unique name, and each register can hold
one number at a time. If you store a number in a register, you write
over the number that was stored there.

Notice that the three-value business and percentage calculations all
share the same three registers. Also notice that the cash-flow list
shares memory with statistics. The details of how this memory is
shared are described in chapters 6 and 7.
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Storing and Recalling Numbers

The key copies a number from the display to the designated

register. To store a number into any register, key in the number, press
the key, then press a key to name the register. For example, to
store a 12 in R3, key in 12 3. To store a 7 in register I/YR, you
can key in 7 (17Yr]. However, with all registers except the num-
bered registers, you don’t need to use the key; you can just key
in 7 (1/YR]. (Also refer to the section “HP-14B Applications” in this
chapter.)

Likewise, to recall a number from a register, use the key. When
you recall a number from a register, the number is copied into the
display. The contents of the register don’t change. For example, to

recall that 12 from register 3, press 3. To recall that 7 from I/YR,

press (REL) (I/YA).

The and keys are used only with registers. Using the cash-
flow list is described in chapter 6.
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2

Arithmetic Calculations
Labeled Results in the Display

Whenever a number is shown in the display, you can use that num-
ber in your calculations by simply pressing the operator or function
key that you wish to use. Sometimes the display contains results that
are labeled, such as FMT=1&&75. Even in this case, you can use the
number for a calculation. For example, pressing (] 3 (=] would calcu-
late 160.75 + 3 and the HP-14B would display the answer, 52.52.

Simple Arithmetic

Simple calculating was introduced in chapter 1. Often longer calcula-
tions involve more than one operation. These are called chain
calculations because several operations are “chained” together. To do a
chain calculation, you don’t need to press [=] after each operation, but
only at the very end.

750 x 12
360

750 (x] 12 (=) [¥] 360 [5)

or

750 (x] 12 (] 360 [=).

In the second case, the [+] key acts like the (=] key by displaying the
result of 750 X 12.

For example, to calculate you can key in either:

Here’s a longer chain calculation.

456 — 75 % 68
18.5 1.9
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This calculation can be written as (456 — 75) = 185 X 68 + 1.9.

Intermediate results are calculated whenever you press the next oper-
ation key. Observe the display as you key in this calculation:

Keys: Display:

456 (=] 75 (=] 351868+

18.5 2B.59%

68 (=] 1,468.43+

1.9 (=] 7ITHT

Using [ |[swar | with (-] and 3]

When you want to subtract the number in the display from some
other number or divide some other number by the number in the dis-
play, you can use the [ SwAr | key to reverse the order of the numbers
in the calculation.

For example, after completing the previous example chain calculation,
to subtract 737.07 from 1000, press [=] 1000 §swAr] (=]. To divide
1000 by the resulting 262.93, press (=] 1000 ?] [=]. The final
result is Z.54.

Using Parentheses in Calculations ()]

Use parentheses when you want to postpone calculating an interme-
diate result until you've entered more numbers. For example, suppose
you want to calculate.

30
85 — 12

2: Arithmetic Calculations 31



If you were to key in 30 (+] 85 (=], the calculator would calculate the
intermediate result, @35. However, that’s not what you want. To de-
lay the division until you've subtracted 12 from 85, use parentheses:

Keys: Display: Description:

30 (3]0 85 85.00- No calculation has
taken place so far.

12 +73.80 Calculates 85 — 12.

(x] 8.41x Calculates 30 + 73.

9 (=] 370 Calculates 0.41 x
9.00.

The Percent Key

The key has two functions:

Finding a Percentage

In most cases, divides a number by 100. The one exception is
when a plus or minus sign precedes the number. (See “Adding or
Subtracting a Percentage,” below.)

For example, 25 results in @.25.

To find 25% of 200, press 200 [x] 25 (=]. (Result is 5@.88.)

Adding or Subtracting a Percentage
You can add or subtract a percentage in one calculation:

For example, to decrease 200 by 25%, just enter 200 [=] 25 (=].
(Result is 150.00.)
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Example: Calculating Simple Interest. You borrow $1,250 from a
relative, and you agree to repay the loan in a year with 7% simple
interest. How much money will you owe?

Keys: Display: Description:

1250 7 +27.50 Interest on the loan is
$87.50

=] 1,337.50 You must repay this
amount at the end of
one year.

The Mathematics Functions

Some of the math functions appear on the keyboard; others are in the
menu that comes up when you press #ATH . Math functions act on
the last number in the display.

The Math Keys (%), ¥, and

Example: Calculate %, then calculate (/20 + 47.2) x 1.12.

Keys: Display: Description:

4 B/x 8,25 Calculates the recipro-
cal of 4.

20 [ ] 4,47 Calculates /20 .

47.2 51.67x Calculates 4.47 +
47.20.

1.1 B[ x?) x1.21 Calculates 1.12.

=] 6252 Completes the
calculation.
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The Power Operator (

The power operator, [ ,*], raises the preceding number to the power
of the following number.

Keys: Display: Description:
125 1,953,125.60 Calculates 1253.
125 5.808 Calculates the cube

root of 125, which is
the same as 1251/3.

The |

| Menu Key

When you press the [[ATH ]| key, a menu containing the three func-
tions {e*}, {LM}, and {n I} is displayed. Like the other
mathematical functions, these functions operate on only the last num-
ber in the display.

Keys: Display: Description:
2.5 [ MATH] {ex} 1218 Calculates e2.
| {LN} 258 Calculates the natural
logarithm of 12.18.
790 (+] 4 T [WATH Computes 4 factorial.
{nt} +24.00
=] +514.88 Completes calculation.

You can access the MATH menu from any application.

Rounding Numbers [ [ 1D |

As described in the section “Internal Precision” in chapter 1, the calcu-
lator always stores and calculates with 12 digit numbers. There are
times in real world calculations when 12 digit accuracy is not desir-
able. The [Z[AND ] key is used to round a number to the displayed
format before using it in a calculation.
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Keys: Display:

987654321 987654321

{FI%} 2 9.88

B(SHov 987654321000

2.88

D.88000B00BEE

The

Description:

Enters a number with
more than two non-
zero decimal places.

Displays just two deci-
mal places.

Displays all decimal
places. Display round-
ing did not affect
stored number.

Rounds to two decimal
places.

Shows that the RND
function rounded the
stored number.

On the HP-14B, beginning a new calculation does not mean that the

result to the previous calculation is gone for good. The [[LAS
can be used to recall the previous result and, if you wish, to use it in

i key

your current calculation. Starting a new operation stores the dis-

played result in LAST.

Example: Using the

645 +7) x =

then divide 729 by the result.

AST | Key. Calculate
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Keys: Display: Description:

6[+]5 7 12.808x% Calculates the sum.

9(x]2 (=] 21.80 Completes the first
calculation.

729 (=] T =) .00 Divides 729 by the re-

trieved result.

Using Stored Numbers in Calculations

The key is used to copy the last number in the display to a
register. The key is used to copy a number from a register into
the display.

To store or recall a number:

1. Press or [RCL]. (To cancel this step, press (€] or [C].)

2, Key in the register number (0 through 3) or press the key to
specify the register.

In the following example, two storage registers are used while doing
the following two calculations that share some of the same numbers.

475.6 (560.1 + 475.6)
39.15 39.15
Keys: Display: Description:
475.6 1 STO R1 Temporarily displays
register name.
47568 475.6 is stored in regis-
ter 1.
(£]39.15 2 +329.15 Stores 39.15 (the last

number in the display)
into register 2.

=] 1215 Completes calculation.
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560.1 [+][RCL] 1 +475.60

(=][RcL] 2 +39.15
(=) 26.45

Recalls the contents of
register 1.

Recalls register 2.

Completes calculation.

The and keys can also be used with the application regis-
ters. For example, stores the last number in the display
into the register I/YR. copies the contents of I/YR into the
display. If there is a calculation in progress (so the display shows, for
example +475.€), the recalled number replaces the displayed number

in the calculation.

You do not need to clear storage registers before using them. By stor-
ing a number into a register, you clear whatever was there.

Doing Arithmetic Inside Registers

You can also do arithmetic inside storage registers.

Keys: Display:
457 3 4570
2.5 3 258

3 114.25

Description:

Stores 45.7 in register
3.

Multiplies the 45.7 in
register 3 by 2.5 and
stores the result

(114.25) in register 3.

Displays register 3.
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Arithmetic in Registers

old register contents + displayed number
(=] | old register contents — displayed number
old register contents x displayed number
(=] | old register contents + displayed number

You can also do arithmetic with the values stored in application regis-
ters. For example, 2 multiplies the current contents of
the CST register by 2 and stores the result back in CST.

38 2: Arithmetic Calculations



3

General Business
Calculations

Percentage Applications

The HP-14B has three percentage applications to solve your common
business percentage problems. Each percentage application consists of
three keys on the calculator. You can solve for any one of the three
values that the keys represent if you know the other two values. The
three are:

Application Description

Margin Calculations The three keys (Cost), (Price), and
(Margin) allow you to do margin per-
centage calculations. The margin is the
markup expressed as a percentage of the price.

Percent Change The three keys 7[00, B[ NEW], and [ G
allow you to do percent change calculations.
This application is also useful for doing
markup on cost calculations.

Percent of Total The three keys @(TOTAL], § ], and

AL allow you to do 'percent of total
calculations.

The three business percentage applications share the same three stor-
age registers:

I o N i B

CST PRC MAR

or OLD NEW %CHG

or TOTAL PART %TOTAL
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The calculator retains the values stored in the three application regis-
ters until you change them or clear them by pressing {RG}.
However, because the three percentage applications share the same
three storage registers, the data for one percentage application is not
preserved if you use another percentage application.

To see any value used by the business percentage applications, simply
press and then the key you are interested in. For example, to see
the value stored as MAR, press (MAR].

Margin Calculations

Example. Kilowatt Electronics purchases televisions for $255. The
televisions are sold for $300. What is the margin? (Margin is the
markup of the cost as a percent of the selling price)?

Keys: Display: Description:
255 CST=255.08 Stores the cost in CST.
300 PRC=300.08 Stores the selling price
in PRC.
MAR MAR=15.88 Calculates the margin.

Percent Change (or Markup) Calculations

Example. Total sales last year were $90,000. This year, sales were
$95,000. What is the percent change between last year’s sales and this
year’s?

Keys: Display: Description:
90000 ¥ 0OLD ]| 0LD=90,0008.08 Stores last years sales
in OLD.
95000 [ NEW] NEW=95,080.80 Stores this years sales
in NEW.
%CHG=5.56 Calculates percent
change.
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What would this year’s sales have to be to show a 12% increase from
last year? OLD remains 90,000, so you don’t have to key it in again.
Just enter %CHG and ask for NEW.

12 @@(%CHG %CHG=12.08 Stores 12 in %CHG.

NEW=188,888.88  Calculates the sales
projected for this year.

Markup on Cost Calculations

Example: Markup as a Percent of Cost. The standard markup on
costume jewelry at Kleiner’s Kosmetique is 60%. They just received a
shipment of chokers costing $19.00 each. What is the retail price per
choker?

Keys: Display: Description:

19 (o] OLD=19.08 Stores the cost in OLD.

b %CHG=60.80 Stores the markup in
%CHG.
MEW=38.48 Calculates NEW, which
corresponds to retail
price.

Percent of Total Calculations

Example. Total assets for your company are $67,584. The firm has
inventories of $23,457. What percentage of total assets is inventory?
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Display: Description:

TOTL=67,584.80 Stores assets in TOTAL.

PART=23,457.88 Stores inventories in
PART.

%TOTL=34.71 Calculates the percent
that PART is of TOTAL
for the percent of total
assets.

Sharing Numbers Between Margin and Markup

The percent change (%CHG) application can also be used for markup
calculations, and because the applications all use the same three reg-
isters, you can easily move numbers from one application to another.

Example. A food cooperative buys cases of canned soup with an in-
voice cost of $9.60 per case. If the co-op routinely uses a 15% markup,
for what price should it sell a case of soup?

Keys: Display: Description:
OLD=9.60 Stores invoice cost in
OLD.
15 B[ %CHG ] %CHG=15.00 Stores markup in
%CHG.
MEW=11.84 Calculates NEW, which
is the price on the case
of soup.

What is the margin (or markup as a percent of price)? OLD and NEW
now become CST and PRC (they both use the same registers), so you
don’t need to re-store those values. All you need to do is press
twice to calculate a result.
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MAR=13.84 Computes the margin.

The first time you press (MAR], the HP-14B assumes you want to store
the 11.84 that’s in the display. The second time you press [MAR], the
HP-14B knows you want to calculate.

Business Applications
The three business applications on the HP-14B are as follows:

Business Applications

Key Description

Allows you to perform a return on investment analysis. The
analysis consists of four values: Revenue (REV), Profit
(PROF%), Capital Investment (INVS), and return on investment
(ROI%). You can compute any one of these values given the
other three.

Allows you to perform a break even analysis. The analysis
consists of five values: Number Sold (#SLD), Price (PRC),
Fixed Costs (FIXC), Variable Costs (VARC), and Profit (PROF).
You can compute any one of these values given the other four.

Allows you to perform a stockturn or inventory turnover rate
analysis. The analysis consists of four values: Beginning In-
ventory (BEGI/), Ending Inventory (ENDI), Dollar Amount Sold
(SOLD), and Inventory Turnover Rate (/INVEN). You can com-
pute any one of these values given the other three.

When you press any of these three business application keys, you are
shown one label in a list of the four or five values involved in the
application. Use the [¥] and [ 4 | keys to move through the list. To do
an analysis, follow these two simple steps:

1. When you know the value of the label showing in the display,
key in the known number and press [INPUT].

2. When you have input all the known values, use the [¥] o |
key to move the one unknown label into the display and press
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Return On Investment

One way of evaluating a new investment is through a simple return
on investment (ROI) analysis. Return on investment is the ratio of net
profit after taxes to the assets used to make the net profit.

Example: Part 1. A new department in your store requires $4,800 in
new assets. The anticipated revenues the first year are $10,000. Your
net profit goal is 10%. Assuming the net profit goal is met, calculate

the return on investment.

Keys: Display:
REV?0.00

10000 REV=10,000.08
PROF%70.00

10 INVS?0.00

4800 ROI%?0.88

ROI%*=28.83
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Description:

Enters the ROI% appli-
cation. The first value
requested is revenue.

Enters 10,000 as ex-
pected revenue. This
display remains until

you release the
key.

Prompts for profit.

Enters 10% as profit.
The next value re-
quested is capital
investment.

Enters 4,800 as capital
investment. The next
value requested is re-
turn on investment.

Calculates return on
investment.



Part 2. The department sales are actually $7,500 in the first year. Cal-
culate the ROI%.

REV?18.060.08 Re-enters the ROI%
application. The first
value requested is reve-
nue, which you want

to change.

7500 FROF:716.60 All of the rest of the
values don’t need to be
changed.

(v](v] ROIX?20,83 Moves the ROI% value

into the display.

ROI%=1563 Calculates return on
investment based on
the other three values.

Part 3. At the level of revenues in part 2, what total investment can
you sustain to achieve an ROI% of 18%?

REV?7.500.00 Re-enters the ROI%
application.
B a ROI%?15.63 Moves the old ROI%
value into the display.
18 REV?7.580.00 Inputs the new value
for ROI%.
] v] INY574,500.60 Moves the old INVS

value into the display.

B (compPuT INVS=4,166.67 Calculates capital in-
vestment based on the
other three values.
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Break-Even Analysis

Break-even analysis (B.EVEN) is a technique for analyzing the rela-
tionships among fixed costs, variable costs, and income. Until the

break-even point is reached (total costs equal total income), you oper-
ate at a loss. After the break-even point, each unit sold makes a profit.

Example: Part 1. Your product sells for $13. The fixed costs are
$12,000. Variable costs are $6.75 per unit. Calculate the number of
units that must be sold to break-even (profit equals zero).

Keys: Display:

#SLD70.608

v PRC?0.08

13 FIXC?0.80
12000 VARC?0.00
6.75 PROF?0.00
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Description:

Enters the B.EVEN
application. The first
value requested is
number sold, which is
what you want to
calculate.

Moves to the next
value in the list, which
is price.

Enters 13.00 as the
price. The next value
requested is fixed costs.

Enters 12,000 as fixed
costs. Variable costs is
requested next.

Enters 6.75 as the vari-
able costs per unit. The
next value requested is
profit.



#S5LD706.00

#SLD=1,920.806

Enters 0.00 as the
profit (the break-even
point). The next value
requested is number
sold, which is what
you want to compute.

You have to sell 1,920
units to break even.

Part 2. Calculate the gross profit if 2,500 units are sold.

#5LD71,920.00

2500 PRC?13.88
2152154 PROF?2.08

PROF=3,625.688

Re-enters the B.EVEN
application. The first
value in the list is the
number sold, which
you want to change.

Enters 2,500 as the
number of units sold.
The HP-14B moves
down the list.

Displays the PROF
label.

Calculates profit based
on the other stored
values.

Part 3. You want a gross profit of $4,500 at the sales volume in part 2
(2,500 units). What should be the selling price?

#SLD?2,560.606

PROF?3,625.68

Re-enters the B.EVEN
application. The first
value in the list is the
number sold.

Moves PROF (profit)
into the display.
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4500 $5L072,500.00

PRC?13.88

PRC=13.33

Inventory Turnover

Enters 4,500 as the
profit. The HP-14B
moves down the list to
#SLD, which you don’t
want to change.

Displays the old price.

Calculates a new price
that compensates for
the increase you desire
in profits.

The stockturn or inventory turnover rate (INVEN) is a measure of the
number of times the average inventory is sold in a year. The data
needed to compute the inventory turnover rate are beginning and
ending inventory in cost dollars and the cost of the goods sold, or the
beginning and ending inventory in retail dollars and the retail dollars

sold.

Example: Part 1. Last year the cost of the goods that were sold at
your business was $30,000, beginning inventory was $8,000, and end-
ing inventory was $7,000. Calculate the stockturn rate.

Keys: Display:
BEGIZ@.88

8000 ENDI?@.EE

7000 S0LD7E.688
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Description:

Enters the INVEN
application. The first
value requested is be-
ginning inventory.

Enters 8,000 as begin-
ning inventory. The
next value requested is
ending inventory.

Enters 7,000 as the
ending inventory. The
next value requested is
cost of goods sold.



30000 INVEN?B.00

INVEN=4.00

Enters 30,000 as cost
of goods sold. Now
compute inventory
turnover.

Calculates the inven-
tory turnover rate.

Part 2. Suppose you prefer that inventory with a limited shelf life
turn every two months (six times a year). How would this change

your ending inventory?

Keys: Display:
BEGI?38,600.68

B INVEN?4.88

6 BEGI?8,000.80

™) ENDI?7,000.80

B(covrute ENDI=2,000.00

Description:

Re-enters the INVEN
application.

Moves the old INVEN
rate into the display.

Enters the new INVEN
rate.

Moves to the ENDI
value.

Calculates the ending
inventory.
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4

Cash-Flow Diagrams
How to Approach a Financial Problem

The financial vocabulary of the HP-14B is simplified so it can be ap-
plied to all financial fields. Every financial field has developed its own
terminology for values that, as far as the calculator is concerned, are
one and the same. For example, your particular financial field may
use the term balance, or balloon payment, or residual, or maturity value,
or remaining amount for a value that the HP-14B knows only as FV
(future value).

The simplified terminology of the HP-14B is based on the cash-flow
diagram. The cash-flow diagram is a picture of a financial problem
sketched out over time. Drawing a cash-flow diagram is usually the
best first step to solving any financial problem.

The following cash-flow diagram represents investments in a mutual
fund account over 16 months. The original investment was $7000.00,
$5000.00 was invested at the end of the third month, and $6000.00 at
the end of the sixth month. At the end of the 11th month, $5000.00
was withdrawn and the account was closed at the end of the 16th
month with a withdrawal of $16,567.20.
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Up-arrows represent positive A

cash flows (money received). 16.567.20
Time is represented by the
horizontal line. It is divided
into regular periods. 5.000.00

i 2 3 4 5 6 7 8 9 10 1|12 13 14 15 16
] 1 ] ] l ] ] 1 ] ]
T T 1 1 1 1 T T 1 1 1 1 1

-5,000.00
Down-arrows represent negative
cash flows (money paid out).

-7,000.00 -6,000.00

Any cash-flow scenario can be represented on a cash-flow diagram.
By drawing a cash-flow diagram for a financial problem, you clarify
the problem. The process of drawing the cash-flow diagram helps you
to identify what is known and what is unknown about the cash-flow
events that take place every period throughout the problem.

Time is represented by the horizontal line on a cash-flow diagram.
The horizontal line is divided into regular periods. Cash flows are
placed between periods according to when they occur. Where no ar-
rows are drawn, the cash-flow equals zero.

The Signs of Cash Flows

In the previous cash-flow diagram, money invested is shown as being
negative and money withdrawn is shown as positive. The arrows
representing cash flow amounts are pointing down for negative val-
ues and up for positive values. Negative values are preceded by a
negative sign. This leads to an important convention in financial cal-
culations on the HP-14B.
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Cash received is represented

as a positive number (an

up—arrow on a cash-flow

diagram). +$$$

Cash paid out is represented

-$%$ as a negative number (a
down-arrow on a cash-flow
diagram).

As shown in the previous figure, the sign of a cash flow (positive or
negative) indicates the direction of the cash flow. Cash flowing out is
negative, cash flowing in is positive. For example, when a lender loans
money, those cash flows are represented as negative cash flows. Like-
wise, when a lender receives money, those cash flows are represented
as positive cash flows. In contrast, from the perspective of a borrower,
cash borrowed is positive while cash paid back is negative.

Because of this sign convention, the key is used frequently to
change the sign of numbers that represent cash-flows in financial
calculations.

Periods and Cash Flows
Once you know about the sign convention of the cash-flow diagram,
there are three other things you need to be aware of:

1. The length of the period on the cash-flow diagram is always
constant. The most common period is the month, but daily,
quarterly, and annual periods are also common. The period is
normally defined in the contract, and it must be a known value
before you can begin calculating.

2. In order to solve a financial problem directly, cash flows can
only occur at the beginning or at the end of a period.
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3. If more than one cash flow occurs at exactly the same place on
the cash-flow diagram, they are generally added together before
being input to the calculator. For example, a cash flow of
$—250.00 and a cash flow of $750.00 occurring at the same
place on the cash flow diagram would be keyed in as a $500.00
cash flow (750 — 250 = 500).

4. To have a valid financial transaction, you must have at least one
positive cash-flow and one negative cash-flow.

Simple and Compound Interest

Financial calculations are based on the fact that money earns interest
over time. There are two types of interest: simple interest and com-
pound interest. Compound interest is more common and is the basis

for TVM and Cash-Flow calculations, but compound interest is actu-
ally just an extension of simple interest.

Simple Interest

In simple-interest contracts, the amount of interest is a percent of the
original principal, and it is usually due at the end of the contract
(along with the principal). As an example of a simple interest contract,
say you loan $500 to a friend for a year, and you want to be repaid
with 10% simple interest. At the end of the year, your friend owes
you $550.00 (50 is 10% of 500). Simple interest calculations can be
done in your head or using the key on your HP-14B. An example
of a simple interest calculation is shown in the section on the (%] key
in chapter 2.

Compound Interest

A compound-interest contract is like a series of simple-interest con-
tracts connected together. The length of each simple-interest contract
is equal to one compounding period, and the interest earned on each
simple-interest contract is added to the principal at the end of each
period.
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For example, if you deposit $1,000.00 into a savings account that pays
6% annual interest compounded monthly, your earnings for the first
month look exactly like a simple-interest contract written for 1 month
at 1/2% (6% =+ 12) simple interest. The balance of the account at the
end of the first month is $1,005.00 because 5 is 2% of 1,000:

1,005.00

-1,000.00

At the end of the period (1 month), the interest is added to the princi-
pal. The second month, the same process takes place on this new
balance of $1005.00. The amount of interest paid at the end of the
second month is ¥2% of $1,005.00 or $5.03.

1,010.03

-1,005.00
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This compounding process continues for the third, fourth, and fifth
months as shown in the following cash-flow diagrams:

1,015.08

3 1,020.16
4

-1,010.03 1,025.26
-1,015.08

-1,020.16

The word compound in compound interest comes from the fact that
interest previously earned is added to the principal so it can earn
more interest. The financial calculation capabilities on the HP-14B are
based on compound interest.

Interest Rates
When you are approaching a financial problem, it is important to rec-

ognize that the interest rate or rate of return can be described in at
least three different ways:

1. As a periodic rate. This is the rate that is applied to your money
from period to period.

2. As a nominal annual rate. This is the periodic rate multiplied by
the number of periods in a year.

3. As an effective annual rate. This is an annual rate that considers
compounding.
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In the previous example of the $1,000.00 savings account, the peri-
odic rate is 2% (per month), but this periodic rate would usually be
quoted as a nominal annual rate, which is 6% (Y2 X 12). This same
periodic rate could be quoted as an effective annual rate, which con-
siders compounding. The balance after 12 months of compounding
would be $1,061.68, which means the effective annual interest rate is
6.168%.

Examples of converting between nominal and effective annual rates
are on pages 81 through 84.

TWo fypes of Fmanclal Proﬁlems

The financial problems in this manual use compound interest unless
specifically stated as simple interest calculations. Financial problems
can be divided into two groups:

TVM Problems

The cash-flow diagrams of TVM problems have a steady stream of
regular, constant cash flows between the first and last periods. Every
cash flow in that stream is of the same amount and that amount is
referred to as the PMT (payment) by the HP-14B. Financial problems
of this type are solved using the time value of money (TVM) keys [N],
(i7Yr]}, (pv], (PMT], and (FV].

Cash-Flow Problems

The cash-flow diagrams of cash-flow problems generally do not have
a steady stream of constant cash flows between the first and last peri-
ods. Cash-flow problems are more general than TVM problems. Any
financial problem can fit into this group, even TVM problems.

As long as a cash-flow diagram conforms to the rules stated in the
section “Periods and Cash Flows,” earlier in this chapter, it can be
solved as a cash-flow problem. Cash-flow problems are solved using
a cash-flow list and the §i[nPv ) and [ % | keys.
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Recognizing a TVM Problem

If a steady stream of constant cash flows occurs between the first and
last periods on the cash-flow diagram, the financial problem is a
“TVM” (time value of money) problem. The main keys on the HP-14B
that are used to solve a TVM problem are:

(N] Number of periods.

Annual percentage interest rate.

Present value. This is the cash flow at the beginning of the
time-line.

Payment.

Future value. This is the cash flow at the end of the cash-flow
diagram, above and beyond any regular payment that occurs
there.

Any of the above values can be calculated once you key in the other
four. The cash-flow diagrams of loans, mortgages, leases, savings ac-
counts, or any contract with regular cash flows of the same amount
normally are treated as TVM problems. An example of a cash-flow
diagram of a TVM problem would be the following diagram of a 30-
year, $75,000.00 mortgage, at 10.5% annual interest, with a $5,000
balloon payment.

\ PV = 75,000.00

I/YR =10.5

1 2 3 4 5 I357 . 358 . 359 . 360

B

PMT = -684.07
FV = -5,000.00
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One of the values PV, PMT, or FV can be zero in the solution. An
example cash-flow diagram of a savings account with a single deposit
and a single withdrawal five years later is shown below. Interest is

compounded monthly. This is an example of a TVM problem where
PMT is zero.

FV = 25,327.38

I/YR = 8.00
PMT = 0.00

1 2 3 4 5 56|57 58 59 60

N = 60

PV = -17,000.00

Time value of money calculations are described in the next chapter.

Recognizing a Cash-Flow Problem
If the cash-flow diagram you draw for a financial problem does not
have a series of regular, constant payments between the first and last

periods, it is a cash-flow problem rather than a TVM problem. TVM
problems are a subset of cash-flow problems.

58 4: Cash-Flow Diagrams




The previous cash-flow diagram of the investment in a mutual fund is
shown below.

16,567.20 ;

5,000.00

\

1 2 383 4 5 6 7 8 9110 11T12|13|14l15l16

I 1 1 1 1 1 1 = I I 1 1 I
l -5,000.00

-6,000.00

-7,000.00

This is an example of a problem that you would solve using either the

|(Net Present Value) or £/ | (Internal Rate of Return) keys.
Most hkely, you would be mterested in the IRR%, which would tell
you the periodic (monthly) yield on the fund. Cash-flow calculations
are described in chapter 6.

An example of calculating yield on an investment like that shown
above is on page 87.
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S

Time Value of Money
Calculations

How to Use the TVM Application

The time value of money (TVM) application is used for compound
interest calculations that involve a series of regular, constant cash
flows (called payments) between the first and last periods. To use the
TVM application for a financial calculation, the following require-
ments need to be met:

B The amount of each payment must be the same. If the payment
amounts vary, use the &/ nPv] or ([0 | keys described on page
86.

B All cash flows in the problem must occur at regular intervals.

B The payment period must coincide with the interest compounding
period. (If it does not, the interest rate wﬂl have to be converted to
match the payment period using the [ non% |, BI[EFF% |, and B
keys as described on page 81.)

The TVM application is made up of the five keys [N], (I7YR], [PV],
(PMT], and in the top-row of keys on your HP-14B. The TVM
application keys (and three other keys used for TVM calculations) are
described in the table on the following page:
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TVM Keys

Key Description

(N] Stores or calculates the total number of payments or com-
pounding periods. (For a 30 year loan with monthly
payments, N = 12 x 30 = 360.)

1/YR Stores or calculates the nominal annual interest rate as a
percentage.
Stores or calculates the present value of the series of future
p

cash flows (stored as PMT and FV). PV is usually a loan
amount or an initial investment. PV always occurs at the be-
ginning of the first period.

PMT Stores or calculates the amount of each periodic payment.
All payments are equal, and no payments are skipped. Pay-
ments can occur at the beginning or end of each period, see

o

Stores or calculates the future value, which is either a final
cash flow or the compounded value of a series of previous
cash flows (stored as PV and PMT). FV always occurs at the
end of the last period.

—

Stores the number of periods per year. (P/YR = 12 for
monthly periods. This is the default value.)

Optional shortcut for [N]: multiplies the number (or expres-
sion) in the display by the value stored in P/YR and stores
the result in N.

S

- EE Sets the HP-14B to Begin mode or End mode. In Begin
mode, the BEGIN annunciator comes on in the display.

B AMORT] Used for calculating an amortization table for a loan or
mortgage.

Clearing the TVM Application
To clear all the values in the TVM application, press [

{TYM} . This sets the five values [N], [i7YR], [PV, [PMT), and [FV] to
zero and displays the current setting for P/YR.
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Before you start a TVM calculation, you should identify whether the
first payment (PMT) occurs at the beginning or end of the first period.
If the first payment occurs at the end of the first period, your HP-14B

should be set to End mode, and if it occurs at the beginning of the
first period, your HP-14B should be set to Begin mode.

Begin and End Modes ([

To change modes, press [ & D] and select the desired mode from
the displayed menu. The BEGIN mode annunciator will be displayed
when your calculator is in Begin mode.

Mortgages and loans typically require End mode, while leases and
savings plans typically require Begin mode. Mortgage payments are
typically due at the beginning of the month. However, you usually
wait one month before making the first payment so End mode is
used. The examples that follow require End mode. For an example of
a Begin mode calculation, turn to page 71.

Loan Calculations

The following three examples illustrate common loan calculations.
Amortization of loan payments is covered on page 76.

Example: A Car Loan. You are financing the purchase of a new car
with a 3-year loan at 10.5% annual interest, compounded monthly.
The purchase price of the car is $7,250. Your down payment is
$1,500.

Part 1. What will your monthly payments be at the 10.5% interest
rate? (Assume your payments start one month after the purchase or at
the end of the first period.)
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The cash-flow diagram for part 1 looks like this:

PV = 7,250 - 1,500

I/YR = 10.5
N=3x12
P/YR = 12
} ] ] . 1 ] ]
1 1 2 1 l 35 l 36 l
PMT = ?
END Mode

Keys: Display: Description:

D] {END} 12 Sets End mode and 12
PsYR=12.88 periods per year.

3[x]12 N=36.80 Stores the number of
periods in the loan.

10.5 I1,YR=18.50 Stores the annual in-
terest rate.

7250 [=] 1500 PV=5,750.00 Stores the amount bor-
rowed to purchase the
car.

0 Fv=8.80 Stores the amount left
to pay after 3 years.

PMT PMT=-186.89 Calculates the monthly

payment. The negative
sign is explained on
page 51.

Notice that the keystrokes 3 [x] 12 [N]in the previous solution can be
replaced with °/¥R]. The longer set of keystrokes was used in
this solution to empha31ze the fact that the term of the loan in years
needs to be multiplied by the periods per year before it is stored as N.
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Also notice that the keystrokes [ BEC )| {EHD} are necessary only
if the BEGIN annunciator is showmg in the display, and 12 |

are necessary only if you have set P/YR to equal somethmg other
than 12.

Part 2. At the price of $7,250 what interest rate would you have to
find to lower your payment by $10.00?

Keys: Display: Description:

10 PMT=-17&.29 Stores the desired
payment.

I1-YR=E75S Calculates the annual

interest rate that will
give you the reduced
payment.

Part 3. At the 10.5% interest rate, what price would you have to get
on the car to lower your payment to $175.00?

Keys: Display: Description:

10.5 I-YR=1058 Stores the original in-
terest rate.

175 PMT=-175.80 Stores your desired
payment.

PV=5,384.21 Calculates the amount
of money you will
finance.

1500 (=] £.884.21 Adds the down-pay-

ment to the amount
financed for a total
price on the car.

Example: A Home Mortgage. After careful consideration of your
personal finances, you've decided that the maximum monthly mort-
gage payment you can afford is $630.00. You can make a $12,000

down payment, and annual interest rates are currently around 11.5%.
If you obtain a 30-year mortgage, what is the maximum purchase

price you can afford?
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The cash-flow diagram looks like this:

! Il !

I/'YR =115
N =30 x 12
P/YR = 12

ERR

PMT = -630.00
END Mode

Keys:

{END} 12

30 ¢

0 [Fv]

11.5 (IZYR] iv.A¢

630 1400

12000 (=)

Display:

P-YR=12.00

N=32&8.868

FV=8.08

I-YR=11.58

PMT=-630.800

PY=63,617.64

73.617.64

] ]
l 356 l 357 | 358 | 359

360 l

Description:

Sets End mode and 12
periods per year.

Stores the length of the
mortgage (30 X 12).

You will completely
pay off the mortgage
in 30 years.

The current annual in-
terest rate is 11.5%.

Stores your desired
payment as a negative
value (money paid out
is negative).

Calculates the loan you
can afford with a $630
payment.

Adds in the $12,000
down payment to give
a total purchase price.
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Example: A Mortgage With a Balloon Payment. You've obtained
a 25-year, $72,500 mortgage at 13.8% annual interest. You anticipate
that you will own the house for four years and then sell it, repaying
the loan with a balloon payment. What will be the amount of your
balloon payment?

Solve this problem using two steps:

1. Calculate the loan payment using the 25-year term.

2. Calculate the balance left to pay after 4 years.

PV = 72,500
I/YR = 13.8
N =25 x 12
P/YR =12

PMT = ?
END Mode

First calculate the loan payment using the 25-year term.

Keys: Display:

] {END} 12

P-YR=12.00

N=3088.88
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Description:

Sets End mode and 12
periods per year.

Stores the term of the
mortgage (300
months).



0 FV=0.00 Stores the balance of
the loan after 25 years
of payments.

72500 PY=72,500.00 Stores the original loan
balance.
13.8 I-YR=13.30 Stores the annual in-

terest rate.

PMT PMT=-861.65 Calculates the mort-
gage payment.

PV = 72,500
I/YR =13.8
N =4 x 12
P/YR = 12
I 1 | = = om Il ] 1 1 1
1 2 3 4 44 45 46 47 48

PMT = -861.65
END Mode

FV =2

Notice that with the payments at the end of the month, the final pay-
ment and the balloon payment occur at the same time. The total final
payment is the sum of PMT and FV.

Also, the first keystrokes in the following solution round the payment
to dollars and cents. The value in PMT should always be rounded to
two decimal places when calculating FV or PV to avoid small, accu-
mulative errors.
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WD (PMT PMT=-861.65
48 [N] N=48.80
FU=-7@,725.98
(+] (ReL] (PMT] (=] -71,587.55

Savinvgs Calculatiohs

Rounds the payment to
two decimal places.

Stores the 4-year term
that you expect to own
the house.

Calculates the balance
of the loan after 4
years of payments.

Calculates the total
48th payment required
to pay off the loan.

Example: A Savings Account. You deposit $2,000 into a savings
account that pays 7.2% annual interest, compounded annually. If you
make no other deposits into the account, how long will it take for the

account to grow to $3,000?

The cash-flow diagram looks like this:

FV = 3,000.00

I/'YR = 7.20
N=2?
P/YR =1

I ] 1 . s = 1 1 1 1 ]

I 1 1 1 T 1 I I 1
1 2 3 4
PMT = 0 N=2?

PV = -2,000.00
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Since this account has no regular payments (PMT = 0), the payment
mode (End or Begin) is irrelevant. The display in the first line of this

solution assumes your P/YR is set to 12.

Keys: Display:
{TuM} 12 P/YR

1 @(P/Yr FrYR=1.88

2000 FU=-2,0008.00

3000 FY=32,060.00

7.2 I-¥YR=7.28

(N) H=5.83

Description:

Clears the TVM regis-
ters (sets them to zero)
and displays P/YR.

Sets P/YR to 1.

Stores the amount of
your first deposit.

Stores the amount you
wish the account to
grow to.

Stores the annual in-
terest rate on the
account.

Calculates number of
years it will take to
reach $3,000.

Since the calculated value of N is between 5 and 6, it will take 6 years
of annual compounding to achieve a balance of at least $3,000. The
actual balance at the end of six years can be calculated as follows.

Keys: Display:
6 (N) N=6.88
FY=3,835.28

Description:
Sets N to 6 years.

Calculates the amount
you will be able to
withdraw after 6 years.
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Example: An Individual Retirement Account. You opened an in-
dividual retirement account on April 15, 1985, with a deposit of

$2,000. Thereafter, you have deposited $80.00 into the account at the
end of each half-month. The account pays 8.3% annual interest com-
pounded semimonthly. How much will be in the account on April 15,

20007

The cash-flow diagram looks like this:

I/YR = 8.30 Fv=7
N = 360 (15 years x 24 half-months)
(Half-month periods) P/YR = 24 \
I ] ] ]

SRR REERE

PMT = -80.00

PV = -2,000.00

Keys: Display:

P-YR=24.00
2000 PY=-2,000,00
80 PMT=-20.00
8.3 1-¥YR=8.38
15 @[ N=360.00
FU=63,962.84
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Description:

Sets End mode and
stores the number of
half-months in a year.

Stores the amount of
your initial deposit.

Stores the amount of
your regular semi-
monthly deposits.

Stores the annual in-
terest rate.

Stores the number of
deposits.

Calculates the balance.



Example: An Annuity Account. After a long and prosperous career,
you have accumulated a savings of $400,000 that earns an average of
10% annual interest (after taxes), compounded monthly. What annu-
ity can you draw at the first of each month if you wish that savings
account to support you for the next 50 years?

The cash-flow diagram

Begin Mode

looks like this:

PMT = ?

PV = -400,000.00

Keys:

B | {BEGIM}
400000

10 /YR

U

PMT

I/YR = 10.00
N = 600
P/YR = 12

Display:

F-YR=1208

FU=-4006,600688

I-YR=18.88
H=cBo@.aa
Fu=6.86

FHT=3,2286%8

-

Description:

Sets 12 payments per
year and Begin mode.

Stores your nest egg as
an outgoing deposit.

Stores the annual in-
terest rate you expect
to earn.

Stores the number of
withdrawals.

Stores the balance of
the account after 50
years of monthly
withdrawals.

Calculates the amount
that you can withdraw
at the beginning of
each month.
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Lease Calculations

A lease is simply a loan of valuable property (real estate, automobiles,
or equipment) for a specified amount of time, in exchange for regular
payments. Some leases are written as purchase agreements (a form of
financing) where the person leasing the property has an option to buy
the property at the end of the lease (often for as little as $1.00). The

defined future value (FV) of the property at the end of a lease is
sometimes called the “residual value” or “buy-out value.”

All five values available on the TVM application are of interest in
lease calculations. However, the two most common lease calculations
are finding the lease payment necessary to achieve a specified yield
and finding the present value (capitalized value) of a lease.

The first payment in a lease usually occurs at the beginning of the
first period. Thus, most lease calculations use Begin mode.

Example: Calculating a Lease Payment. A customer at your car
dealership wishes to lease a new car valued at $13,500 for 3 years.
The lease includes an option to buy the car for $7,500 at the end of
the the lease. The first monthly payment is due the day the customer
drives the car off the lot. What will the payments be to yield your
leasing company 14% annually (compounded monthly)? Calculate the
payments from your (the lessor’s) point of view.

FV = 7,500.00
Begin Mode PMT = 2
T 1 T 2 T T 35 T 36
T T ot T T 1
I/YR = 14.00
N = 36
P/YR = 12

PV = -13,500.00
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Keys: Display: Description:

12 g8 Sets 12 payments per

B | {BEGIN} P-YR=12.88 year and Begin mode.

14 1,YR=14.08 Stores the desired an-
nual yield.

13500 PY=-13,5008.00 Stores the lease price
of the car.

7500 FV=7,586.00 Stores the residual

(buy-out value).

36 [N] N=36.080 Stores the length of the
lease, in months.

PMT PMT=289.139 Calculates the monthly
lease payment.

Notice that even if the customer chooses not to buy the car, the lessor
still includes a cash-flow coming in at the end of the lease equal to
the residual value of the car. Whether the customer buys the car or it
is sold on the open market, the lessor expects to recover at least
$7,500.

Leases also frequently have more than one payment in advance (some
of the payments occurring at the end of the lease may be moved to
the front of the lease). The following example demonstrates this type
of calculation. Also refer to the example in chapter 8 “Advance Pay-
ments (Leasing).”

Example: Capitalized Value: Lease With Advance Payments.
Your food processing company is leasing a corn cob stripper. The lease
is written for a term of 4 years with monthly payments of $2,400.
Payments are due at the beginning of the month, and the first and
last payments are due at the onset of the lease. You have an option to
buy the machine for $15,000 at the end of the leasing period.

If the annual interest rate you pay to borrow funds is 18%, what is
the capitalized value of the lease?
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PV =2

I/'YR = 18.00
N =48
P/YR = 12
"= = = 1 1 | 1 }
1 2 3 4 44 | 45 | 46 | 47 48

PMT = 2,400.00

-

’ (48th payment due up front)

FV = -15,000.00

This solution is done in four steps:

1. Calculate the present value of the 47 monthly payments.
2. Add to this the value of the additional advance payment.
3. Find the present value of the buy option.

4. Sum the values calculated in steps 2 and 3.
Step 1: Find the present value of the monthly payments:
Keys: Display: Description:

Sets 12 payments per

{BEGIN} P-YR=12.88 year and Begin mode.
N=47.08 Stores the number of
payments.
2400 PMT=-2,400.00 Stores the monthly
payment amount.
0 FV=8.80 Stores an FV of 0 for
part 1.
18 I1-YR=18.60 Stores the interest rate.
PV=81,73558 Calculates the present

value of the 47
monthly payments.
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Step 2: Add the additional advance payment to PV. Store the answer.

Keys: Display:

(=] 84,13558

0 84,135.58

Description:

Adds in the additional
advance payment.

Stores the result in reg-
ister 0.

Step 3: Find the present value of the buy option.

Keys: Display:

48 [N] H=42.00

0 PMT=0.00
15000 FU=-15,000.00
PY=7,340.43

Step 4: Add the results of steps 2 and 3.

Keys: Display:

#)(RcU) 0 (=] 91,476.00

Description:

The buy option occurs
at the end of the 48th
month.

There is no payment in
this part of the
solution.

You are discounting
the last cash flow.

Calculates the present
value of the last cash
flow.

Description:

Calculates the present
(capitalized) value of
the lease.
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Amortization is the process of dividing a payment into the amount
that applies to interest and the amount that applies to principal. The
: key on the HP-14B allows you to calculate the following

Amortization (7

values:

B The loan balance after a certain number of payments are made
(BAL).

® The amount of a payment or series of payments applied toward
interest, including the total interest paid on a loan (INT).

B The amount of a payment or series of payments applied toward

principal (PRN).

The [ AMC function assumes you have just calculated a payment
or you have stored the appropriate amortization values in N, I/YR,
PV, PMT, and P/YR. Amortization uses these values as follows:

N Once you start an amortization, N contains the number of
periods amortized so far. It is updated each time you amortize
a payment or group of payments.

I/YR  Contains the annualized interest rate used in the
amortization.

PV Used to keep track of the changing balance (BAL) of the loan
or investment that is being amortized. It is updated with ev-
ery amortization. Before amortizing and each time it is
updated, PV is rounded to the number of decimal places in
the current display format (usually two).

PMT  Contains the payment amount used in the amortization. The
value stored in PMT is rounded to the number of decimal
places in the current display format.

P/YR Contains the number of payments per year.

The numbers displayed for INT, PRN, and BAL are rounded to the
current display setting (see the| | function).

76 5: Time Value of Money Calculations



N must be set to 0 before starting amortization calculations that use
Begin mode.

When you first press [} =7/, the HP-14B will display the
following;:

FERIODS?12646

If you have previously changed the number of periods to a number
other than 12, that number is displayed. You can choose to amortize
the displayed number of payment periods by pressing [INPUT], or you
can key in the number of payment periods you wish to amortize and
press [INPUT]. 8 AMORT | remembers the number you input, and it will
display that number the next time it prompts you for periods.

Example: An Amortization Schedule. Calculate the first two years
of the annual amortization schedule for a 30-year, $80,000 mortgage,
at 9.75% annual interest (monthly payments and compounding).

Keys: Display: Description:

{END} 12 Sets End mode and 12
PsYR=12088 payments per year.

308 (xP/vr] 9.75 Stores the four known
80000 0 FVY=0.80 values for the mort-

gage payment
calculation.

PMT PMT=-687.32 Calculates the monthly
payment.

Mortgage payment calculations are covered in more detail on page
64. If you already know the mortgage payment, you can key it in and
store it just like you store the other four values. Next, amortize the
first year as follows.
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Keys: Display:

PERIODS?12.86
INT=-7,779.42
(v] PRM=-46842

(v] BAL=72,531.58

Next amortize the second year as follows:

Keys: Display:
PERIODS?12.00
INT=-7,731.67
v] PRN=-516.17
(v] BAL=79,01541

Description:

Displays the current
setting for number of
periods.

Enters the number of
periods to be amor-
tized. Displays the
amount of interest paid
in the first year.

Displays the amount of
principal paid in the
first year.

Displays the loan bal-
ance after one year of
payments.

Description:

Do you wish to amor-
tize 12 more periods?

Displays the amount of
interest paid in the sec-
ond year.

Displays the amount of
principal paid in the
second year.

Displays the loan bal-
ance after 24
payments.

The succeeding years would follow in the same fashion.

78 5: Time Value of Money Calculations



With each amortization, the TVM registers N and PV are updated.
Press (N] to see H=24, indicating the number of months that
have been amortized. displays the current balance of the
loan.

Example: Amortizing a Single Payment. Amortize the 1st, 25th,
and 54th payments of a 5-year car loan. The loan amount is $14,250
and the interest rate is 11.5%. Payments are monthly at the beginning
of the month, starting immediately.

Keys: Display: Description:
{BEGIN} Sets Begin mode and
PsYR=12.88 12 payments per year.
> 1] 11.5 [1/YR] Stores the four known
14250 m 0 (Fv] FV=0.00 values in the loan
calculation.
PMT PMT=-318.42 Calculates the monthly

(beginning of the
month) payment.

Now the TVM application contains the values that describe the above
car loan. Press [RCL][N], (RCL][1/YR], [RCL](PV], [RCL][PMT], d [RCL]
, if you wish to verify those values. Also, pressing [RCL] ]
w111 recall N in years and [RCL] [ | shows you the number of
payments per year that the calculator is set to. Recalling these num-
bers does not change what's in the registers. (Recalling from registers
is also described on page 29.)

To amortize the 1st, 25th, and 54th payments in the loan, use the
following keystrokes.
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Keys:

0 (N]
1 (INPUT]
v
(v
23 (INPUT]
1 [INPUT]
v
(v
53 (-] 25 (INPUT]
1 [INPUT]
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Display:

INT=0.00

PRN=-318.42

BAL=13,9359.58

PERIODS?1.88

INT=-2,613.57

INT=-98.21

PRN=-228.21
BAL=9,193.28

PERIODS?1.00

INT=-1,59842

INT=-28.85

Description:
Stores 0 in N.

In Begin mode, no in-
terest is owed on the
first payment, since the
loan just started.

The entire first pay-
ment is principal.

Displays the loan bal-
ance after one
payment.

Prompts for periods.

Amortizes up through
the 24th payment (23
more payments).

Amortizes just one
payment period. Dis-
plays the interest paid
on the 25th payment.

Displays the principal
paid on the 25th pay-
ment and the balance
after that payment.

Prompts for periods.

Amortizes from the
25th payment up
through the 53rd
payment.

Amortize one payment
(the 54th). Displays the
interest paid.



(v] PRH=-298.37 Displays the principal
v] BAL=1,828157 and balance.

If you make a mistake and need to start over on an amortization
schedule, all you have to do is key in the beginning balance of the
loan as PV and 0 as N. To start over at the first payment in the above

problem, press 14250 0 (N] ® [ ~mvonT | 1 [(INPUT].

In'tkerest' wRatek COnveisibns

The Interest Conversion application ([ %), @[EFF% ), B8(P]) con-
verts between nominal and effective annual interest rates. Nominal
and effective interest rates are described on page 55.

If you know a nominal annual interest rate and you wish to solve for
the corresponding effective annual rate, use the following steps.

1. Key in the nominal rate and press [
2. Key in the number of compounding periods and press {7 |.
3. Calculate the effective rate by pressing [
To calculate a nominal rate from a known effective rate, use the fol-
lowing steps.
1. Key in the effective rate and press &/
2. Key in the number of compounding periods and press &

3. Calculate the nominal rate by pressing f

The Interest Conversion application works in the same way as all the
other applications on the HP-14B (the TVM application and the per-
centage applications), except you can’t solve for the number of
periods (f 7). If you attempt to solve for P by pressing (7, the
HP-14B will display the message CAHMOT SOLYVE.

The interest conversion application shares registers with the other

three-value applications (% CHG, MAR, and %TOTAL). This sharing of
registers is described on page 42.
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Interest conversions are used primarily for two types of problems:

B Comparing investments with different compounding periods.

8 Solving TVM problems in which the payment period and the inter-
est period differ.

Investments With Different Compounding Periods

Example: Comparing Investments. You are considering opening a
savings account in one of three banks. Which bank has the most fa-
vorable interest rate?

Bank #1 6.70% annual interest, compounded quarterly.

Bank #2 6.65% annual interest, compounded monthly.

Bank #3 6.63% annual interest, compounded 360 times per year.

Keys: Display: Description:

P=4.00 Stores the known
nominal percentage
rate and the com-
pounding periods
(Bank 1).

EFF%=6.87 Calculates Bank 1’s ef-
fective annual rate.

6.65 [ NOt 12 @ P=1208 Stores the known
nominal percentage
rate and the com-
pounding periods

(Bank 2).

- [EEA EFF%=6.86 Calculates Bank 2’s ef-
fective annual
percentage rate.
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6.63 [/ NnOM% | 360 Stores the known

L[] P=360.00 nominal percentage
rate and the com-
pounding periods
(Bank 3).

B (EF EFF%=6.85 Calculates Bank 3’s ef-
fective annual rate.

Bank 1 has the best deal (by a slight margin)!

Compounding and Payment Periods Differ

The TVM application assumes that the compounding periods and the
payment periods are the same. However, some regularly occurring
loan installments or savings-account deposits and withdrawals do not
necessarily coincide with the bank’s compounding periods. If the pay-
ment period differs from the compounding period, you need to adjust
the interest rate to match the payment period before solving the prob-
lem using the TVM application.

To adjust an interest rate when the compounding period differs from
the payment period:

1. Key in the nominal rate and press [ N0
of compounding periods in a year and press
effective rate by pressing B[ EFrv

. Key in the number
Solve for the

2, Key in number of payment perlods in n a year and press [
Solve for the adjusted nominal rate f

Example: Monthly Payments, Daily Compounding. Starting to-
day, you make monthly deposits of $25 into an account paying 5%
interest compounded daily (using a 365-day year). What will be the
balance of the account in 7 years?
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Keys:

5 @(Nov%) 365 B
128
128

A | {BEGIN}

0 (PV] 25 (F4] [PMT] 7

Display:

P=365.88

EFF%=5.13

P=1200

NOM%=5.81

I-YR=5.01

P-YR=12.08

N=84.08

FU=2,51961

Description:

Stores the known nom-
inal percentage rate
and the bank’s com-
pounding periods per
year.

Calculates the effective
annual rate earned on
the account.

Stores monthly
periods.

Calculates the equiva-
lent nominal
percentage rate for
monthly compounding.

Stores this newly con-
verted rate as the
annual interest rate.

Sets 12 payments per
year and Begin mode.

Stores the other known
values in the savings
account.

Computes the balance
of the account after 7
years.

Example: Monthly Compounding, Quarterly Payments. You are
taking out a student loan for $3,000. The loan will be amortized over
the first 8 years after graduation. The annual interest rate will be 6%
compounded monthly, but you will make quarterly payments (at the
end of each quarter). What will your payments be?
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Keys: Display: Description:

6 B ] 12 @8(P) P=12.00 Stores the known nom-
inal percentage rate
and the compounding

periods.

B (EFr EFF%=6.17 Calculates the effective
annual rate on the
loan.

AB[F P=400 You wish to know the

interest rate that will
yield the same effec-
tive rate with quarterly

compounding.
NOM%=6.83 Calculates the equiva-
lent rate for quarterly
compounding.
1,YR=6.83 Stores this newly con-

verted rate as the
annual interest rate.

' {END} I-YR=6.83 Sets End mode.
P-YR=4.00 Sets four payments per
year.
3000 0 Stores the other three
8 4 [N] N=32.080 known values for the

student loan.

PMT PMT=-118.87 Calculates your quar-
terly payment.

When you have calculated a new converted interest rate, it is best to
store that interest rate directly into I/YR or a storage register. If you
wish to write down a calculated interest rate to use later in a calcula-
tion, write down all the available decimal places (not just the two that
may be displayed) to maintain accuracy. To see all the available deci-
mal places press &/ and hold down the key.
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Cash- Flow Calculatlons

Introductlon

Cash-flow calculations on the HP-14B are used to solve financial
problems where cash flows occur at regular intervals but are of vary-
ing amounts. You can also use cash-flow calculations to solve
problems with regular, equal, periodic cash flows, but these situations
are handled more easily using the TVM application.

In general, there are four steps to cash-flow calculations on the
HP-14B:

1. Organize your cash flows (a cash-flow diagram is useful here). If
consecutive equal cash flows occur beyond the initial cash flow,
group them.

2. Decide whether you need to compute a net present value or an
internal rate of return. Press either {i[ NPV ] or [ 17R% | (depend-
ing on what you wish to compute). If you press V], the
HP-14B asks you to input a periodic interest rate.

3. Input the new cash-flow list (or edit the one that’s stored as
needed)

4. Press

£ to compute the function you chose in step 2.

Try the following short example as an introduction to solving a cash-
flow problem.
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Example: A Short Term Investment. The following cash-flow dia-
gram represents an investment in stock over three months. Purchases
were made at the beginning of each month, and the stock was sold at
the end of the third month. Compute the internal rate of return.

11,765.29
1 1 1
1 l 2 3
-2,000
-4,000
-5,000
Keys: Display: Description:

CL CFLO? ¥ N

If a cash-flow list is currently stored, the calculator displays this clear

prompt. Press {%+} to clear the list.

ce?
5000 CB=-5,800.00
ci?
2000 Ci=-2,080.00
M171.68

Prompts for the initial
cash flow.

Enters the initial cash
flow. Displays the cash
flow for as long as you

hold down the
key.

Prompts for the next
cash flow.

Enters the next cash
flow.

Prompts for the num-
ber of repetitions of
this cash flow.
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Ni=1.88

cz?

4000 C2=-4,000.00
H271.88

Nz2=1.88
Cc3?

11765.29 C3=11,765.29
N371.80

c4?
IRR%=3.25

Enters the number of
repetitions (it occurs
only once).

Prompts for the next
cash flow.

Enters the next cash
flow.

Prompts for the num-
ber of repetitions of
this cash flow.

Enters the number of
repetitions.

Prompts for the next
cash flow.

Enters the final cash
flow.

Prompts for the num-
ber of repetitions of
the final cash flow.

Enters the number of
repetitions.

Calculates the monthly
yield on this short term
investment.

NPV, IRR%, and “Discounting” Cash Flows

The first step to solving a cash-flow problem on the HP-14B requires
you to choose to calculate either the net present value (7 ) or the
internal rate of return (| ). If you already understand these two
functions, you may skip ahead to the section “Organization of the

Cash-Flow List.”
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Chapter 4 demonstrates the use of the cash-flow diagram to clarify
the solution to a financial problem. However, the process of discount-
ing cash flows has not yet been addressed. The NPV and IRR%
functions are frequently referred to as discounted cash-flow functions,
because they depend on a process known as “discounting.”

When a cash flow is discounted, it is slid toward the beginning of the
time-line and adjusted to compensate for the periodic interest rate. In
fact, for calculation purposes, any cash flow can be moved to any

period on the cash-flow diagram as long as it is correctly adjusted to
compensate one way or the other for accumulated interest. The fol-
lowing figure shows a $102.01 payment being discounted one period
at a time using an interest rate of 1% per period.

1% =1 1% =1 1% =1

F ; - = | } } } } }
1 2 3 1 ' 2 3 l ] 5 3
/'y -102.01 /Y 10100 ~100.00

The numbers in the above figure were chosen specifically to simplify
the explanation of discounting cash flows (1% of 100 equals 1, and
1% of 101 equals 1.01). If you discount a cash flow to the beginning
of the time-line, you are essentially calculating its present value. The
discounting process is always similar to that shown above, but the
numbers usually don’t work out as nicely. However, two powerful
functions on the HP-14B make discounting cash flows easy.

The net present value (NPV) function finds the present value of each
cash flow and then sums or nets them. The periodic interest rate has
to be a known value to calculate NPV.

The internal rate of return (IRR%) function calculates the interest rate
that is required to give a net present value of zero.
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The true utility of these two financial tools will become clear after
working a few examples. The next two sections describe organizing
your cash-flows and entering them into the list. Examples of NPV and
IRR% calculations follow.

Organization of the Cash-Flow List

You can store one cash-flow list at a time in the HP-14B. The cash-
flow list is organized into an initial cash flow (C&) and succeeding
cash-flow groups (up to 21 groups). C@ occurs at the beginning of the
first period. A cash-flow group consists of a cash-flow amount and a
number of repetitions. To key in the cash flows of any financial
problem:

1. Key in the amount of the initial cash flow.

2. Key in the amount and number of repetitions in each succeeding
group of cash flows until you have reached the end of the
problem.

For example, in the following cash-flow diagram, the initial cash flow
is —%$9,000. The next group of cash flows consists of six flows of zero
each followed by a group of three $1,000 cash flows. The final group
consists of one $10,000 cash flow.

C3 = 10,000, N3 =1

C2 =1,000,N2 =3
Cil=0,N1=6

CO = -9,000

Whenever you create a cash-flow list, it is important to account for
every period on the cash-flow diagram, even periods with cash flows
of zero.
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Entering and Editing a Cash-Flow List
To enter or edit a cash-flow list:

or [

s

1. Press either [ NPV

2. If you press i[NPV, the calculator displays I1%7@.88. The peri-
odic interest rate must be known to compute a net present value.
Key in the interest rate and press [INPUT].

3. If values are already stored in the cash-flow list, the HP-14B
displays:

CL CFLO? % H

Press {M} if you wish to use the currently stored list, or press {%} if
you wish to start anew. If no cash-flow list is stored, the HP-14B im-
mediately starts a new list by displaying C@?, asking you to input the
initial cash flow of the new list.

Entering the Cash-Flow List

The initial cash flow in the list is called C&. When C87 is in the dis-
play, key in the initial cash flow (be careful to get the sign correct)
and press (INPUT]. The calculator will display this entry for as long as

you hold down the key. When you release [INPUT], the
HP-14B displays C1%

For the succeeding cash-flow groups, you need to input a cash-flow
amount and a number of repetitions. When 17 is in the display, key
in the amount of cash-flow group 1 and press [(INPUT]. H171.88 will
then be displayed. You can either accept the default value of 1.8@ by
pressing [INPUT], or you can key in a different number of repetitions
for group 1 and press [(INPUT]. C2 7 is then displayed. Continue keying
in cash-flow groups until you've entered all the cash flows.

Example: Keying in a Cash-Flow List. Enter the cash flows on the
following cash-flow diagram in order to calculate IRR%.
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C3 = 10,000, N3 =1

C2 = 1,000, N2 =3

C1l=0,N1=6
1 1 1 1 l 1 i 1 T T
1 1 I 1 I 1 1
1 2 3 4 5 6 7 8 9 10
CO = -9,000
Keys: Display: Description:

CL CFLO? ¥ H Chooses the internal
rate of return function.

If a cash-flow list is currently stored, the calculator displays this clear
prompt. Press {¥} to clear the list.

ce? Prompts for the initial
cash flow.
9000 Ce=-9,0008.00 Enters the initial cash

flow. Displays the cash
flow for as long as you

hold down the

key.
ci1? Prompts for the first
cash-flow group
amount.
0 Cl=0.60 Enters the first cash-

flow group amount.

Ni?1.8@ Prompts for the num-
ber of repetitions of
this amount.

6 N1=680 Enters the number of
repetitions.
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ca? Prompts for the second
cash-flow group
amount.

1000 C2=1,000.00 Enters the second cash-
flow group amount.

N271.88 Prompts for the num-
ber of repetitions in
cash-flow group 2.

3 NZ2=3.00 Enters the number of
repetitions.

C3? Prompts for the third
cash-flow group
amount.

10000 C3=18,000.00 Enters the third and fi-

nal cash-flow amount.

N371.88 Prompts for the num-
ber of repetitions of
the final cash flow.

c4? Prompts for the next
cash-flow amount.

& (ComPUTE IRR%=3.94 Calculates the periodic
yield in the above
cash-flow problem.

Viewing and Correcting the List

As you are keying in or editing a list of cash flows, you can use the
(v] or i 4] keys to move forward and backward in the list. If you
press (Y] when you are at the end of the list, you will move to the top
of the list (C@). Likewise, if you press [ 4| when C# is in the display,
you will move to the bottom of the list.
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To change any value in the list, use [j[ 4] or [¥] to move that value
into the display, key in the new number and press [INPUT]. Be sure to
press after keying in the new number if you wish to save the
new value in the list. If you inadvertently key in a new number and
wish to recover the original value, press [¥]# 4. The new entry isn't

saved until you press [INPUT].

Example: Net Present Value. After completing the previous exam-
ple, what would the initial cash flow have to be to give a periodic
return of 4.2%?

C3 = 10,000, N3 =1

C2 =1,000,N2 =3
C1l=0,N1=6

1 2 3 4 5 6 7 8 9 10

This solution requires just a slight modification to the cash-flow list
that is currently stored in the calculator. Change the initial cash flow
to zero then calculate NPV using an I% of 4.2. The result is the initial
investment that, if added to the above picture, makes the periodic re-
turn equal 4.2% .

Keys: Display: Description:

1%?08.88 Prompts for the peri-
odic interest rate.

4.2 CL CFLO? ¥ H Enters the periodic in-
terest rate.

{N} C87-9,000,08 Chooses to preserve
the current list rather
than clear it.

0 Ce=0.00 Changes the initial
cash flow to zero.

94 6: Cash-Flow Calculations



C17?@.89 Displays the first cash-
flow group amount.
You do not need to
change anything else
in the list.

NPV=8,786.94 Calculates the net
present value.

Using a Number From the Cash-Flow List

Whenever a number stored in the cash-flow list is in the display, you
can use that number in calculations. This is consistent with the way
the HP-14B does arithmetic as described in the first section of chapter
2.

When you’ve completed the calculation, press to save the re-
sult in the cash-flow list and move to the next number in the list. If
you don’t wish to save the result of your calculations, simply press the
(v] or {[4] keys to move on in the list.

Sharing Cash-Flow Memory With Statistics

The memory used to store the cash-flow groups at the end of the

cash-flow list (groups 10 to 21) is also used to store information for
statistics calculations. You will only notice this when you have statis-
tical information stored and you are keying in a cash-flow problem
with more than 10 cash-flow groups. When you input C18, you will
see the message CL STAT? ¥ H. This tells you that you need to

clear away the statistical information before you can proceed with en-
tering cash-flow groups. Pressing {*} clears the statistics memory

and saves C1@ in the list.
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Clearing the Cash-Flow List

If a cash-flow list is stored in the calculator, you are given the option
to clear that list in the following two instances:

1. When you enter the cash- ﬂow list by pressing [ and input-
ting I%, or by pressing [ 1RR% .

2. When you press the or | keys to enter statistical values
(but only if your stored cash-flow list extends beyond cash-flow
group 9).

Computing Net Preskent "Valuke (NPV) |

The net present value function is used to discount the cash flows in
the list to the front of the time line using a periodic interest rate that

you supply.
Computing NPV requires 4 steps:

1. Press and input the periodic interest rate.
2. Either save or clear the current cash-flow list.
3. Input the cash-flow list or edit the one that is already stored.

4. Press | to calculate a result.

Example: A Discounted Contract, Uneven Cash Flows. You
have been offered a chance at purchasing a contract with the follow-
ing cash flows.

End Of Month Amount

$ 5,000.00
$ 5,000.00
10 $ 5,000.00
15 $ 7,500.00
25 $10,000.00
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How much should you pay for the contract if you wish to yield a
monthly rate of 1.25% on your investment?

1% =1.25

13 5 7 9 1N 18 15 17 19 21 23 25

Display: Description:
1%70.88 Prompts for the peri-

odic interest rate.

1.25 CL CFLO? ¥ M
If this clear message is displayed, press {¥} to clear the list.
ca? Prompts for the initial
cash flow.
0 Co=0.00 Enters the initial cash

flow of zero. This dis-
play will stay there as
long as you hold down

the key.
cie Prompts for the
amount in group 1.
0 Ci=p.0a Displays the input.
M171.88 Prompts for the num-

ber of cash flows in
group 1 (if there is only
one, you can press

(INPUT]).
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3 H1=3.60 Displays the input.

cae Prompts for the cash-
flow amount for group
2.
5000 C2=5,000.08 Displays the input.
H2?1.88 Prompts for the num-

ber of cash flows in
group 2 (for 1, just

press (INPUT)).

c3? Enters 1 for HM2z.

0 4 c4? Enters the cash-flow
amount and repetitions
for group 3.

5000 [INPUT] 2 [INPUT CS5? Enters cash-flow group
4.

0 [UNPUT] 4 [INPUT ce? Enters cash-flow group
5.

7500 Ccee Enters cash-flow group
6.

0 [INPUT] 9 [INPUT] ce? Enters cash-flow group
7.

10000 co? Enters cash-flow group
8.

The cash-flow list that describes your prospective investment is now
in the calculator. You can use the up-arrow [ 4 | and down-arrow (V]
keys to review the list. If any value is incorrect, you can change it by
keying in a new value and pressing [INPUT].
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Now that you have the cash-flow list keyed in, compute the net

present value.

Keys:

Display:

NPY=27,19992

Description:

Calculates the net
present value of the
stored cash-flow list.

This result says that if you wish to yield 1.25% per month by buying
the contract, you should pay $27,199.92. Notice that this amount is
positive. As shown in the following figure, the net present value is
simply the summed (or netted) value of a series of cash flows when
they are discounted to the front of the time-line.

NPV = 27,199.92

11 13 15 17 19 21

23 25

Computing Internal Rate of Return (IRR%)

Computing IRR% requires 3 steps:

1. Press [
list.

2. Enter the cash-flow list or edit the one that is already stored.

3. Press [7[cowm
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The following example uses the cash-flow list that was keyed in when
you worked the previous NPV example.

Example: An IRR% Calculation. If the seller of the contract in the
previous example (the cash-flow diagram is shown on page 97) wants
$28,000 and you accept that price, what is your yield? This is an

IRRY% calculation that requires a slight modification to the currently

stored cash-flow list.

10,000
5,000 7,500
[ T Ly TT 111 I T T I O |
T T 1 N I O B B N | I I B N
1 3 5 7 9 1 13 15 17 19 21 23 25
IRR% = ?
Display Description:
FryR=1Z2088 Sets monthly periods

{H}

28000

100

CL OCFLO™ Y M

Lyl
[l

B
=
=
]

Cciwaaa

IRR%=1.84
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(the following section
explains the need for
this step).

Chooses the internal
rate of return function.

Chooses to preserve
the current list.

Changes the initial
cash flow and displays
Cl.

Calculates your
monthly yield.



By calculating IRR%, you are asking the calculator to give you the
periodic rate that will make the NPV of the above cash-flow diagram
equal to zero.

More examples that use NPV and IRR% calculations are given in
chapter 8, “Additional Examples”.

Automatic Storage of IRR% and NPV

When you compute NPV, the result is stored in PV for your conve-
nience. To recall that result, press (Pv]. If you haven’t changed
any of the TVM values since you worked the last example using NPV
on page 97, pressing should display FW = 27,139.92,

When you compute IRR%, the result is multiplied by the number of
periods per year (P/YR) and stored in I/YR. In the previous example
that calculated IRR%, the first step in the keystroke solution set P/YR
to 12. Pressing after working this example will display
12,43, This is the annualized yield (1.04 X 12).

“What if...” IRR% and NPV Calculations
The | key becomes active immediately after you press ei-
ther v i1% |. This makes it easy to do “what if...”
calculatlons using these cash-flow functions. Once you have a valid

cash-flow list and periodic interest rate keyed in, you can quickly go
from computing an IRR% to computing an NPV and vice versa.
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7

Statistical Calculations

The statistical functions on the HP-14B can do calculations as simple
as totaling a list of numbers or as involved as forecasting using a
curve generated by a set of number pairs. Menus and understandable
labels on the HP-14B make all of these statistical calculations easy to
use.

Once you've entered a list of single numbers, you can calculate:

® The sum (2x) and the sum of the squares (Zx2).
B The mean (X).

B The standard deviation (s).
Once you've entered a set of x,y number pairs, you can:

B Calculate the sum, sum of squares, mean, or standard deviation of
the x’s or the y's.

B Use the ] key to predict new values using the calculator’s
choice for the best- -fitting curve.

B Fit the data to any of four available curve models and predict new
values using that curve.

B Calculate the weighted mean of the x’s weighted according to the
Y's.

Entering Statistical Data

The and -] keys are used to enter and correct statistical data.
The [INPUT] key is ‘used to separate two values in an xy data pair. To
clear statistics memory, press |
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You can enter as many statistical values as you wish. As you key in
each number, the HP-14B does a series of intermediate calculations
and stores only the results necessary for statistical calculations.

Sharing Statistics Memory With Cash-Flows

The statistics functions use some of the same memory that is used by
the cash-flow list. If you have numbers stored in the cash-flow list
beyond cash-flow group 9, the first time you press (Z+], the calculator
displays:

CL CFLOT % H

Press {*} to clear the cash-flow list. The calculator displays n=1.8@
to indicate that one statistical value or pair has been stored. If you
press {M}, the calculator ignores the key.

Entering Data For One-Variable Statistics

To enter data for one-variable statistics:

1. Clear any previously stored statistical data by pressing B[
{Z}.
2. Key in the first value and press [3+]. The HP-14B displays

n=184.

3. Continue entering values by keying in the numbers and pressing
(2+]. The n-value in the display is updated with each entry.

Example: Totaling a List. Total the following list of values: 25.7,
99.3, 78.2, 22.9, and 17.6.

Keys: Display: Description:

Clears the statistics
registers.

25.7 [2+] CL CFLO? % M
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If data is stored in the cash-flow list beyond %, you will see the
above prompt in the display. Press {¥} to clear the cash-flow list.

n=1.80 Displays the number of
values you have en-
tered so far.

99.3 n=2.00 Enters the second
value.

78.2 h=3.80 Enters the third value.

229 n=4.88 Enters the fourth
value.

17.6 h=500 Enters the fifth value.

{2} {=} Zx=243.70 Calculates the total.

Entering Data For Two-Variable Statistics
To enter x,y pairs of statistical data:

1. Clear any previously stored statistical data by pressing [ CLEAR ]
{Z}.

2. Key in the first x-value and press (INPUT]. The HP-14B will dis-
play the x-value followed by a colon (3).

3. Key in the corresponding y-value and press [(2+]. The HP-14B
displays n=1.88.

4. Continue entering x,y pairs by keying in the x-value, pressing
(INPUT), keying in the y-value, and pressing [(2+]. The n-value in
the display is updated with the entry of each pair.

Before pressing [2+], you can swap the x-and y-values in the display,
if necessary, by pressing [I[SWAP |.
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Example: Forecasting. The sales at your company have been in-
creasing steadily over the past 5 months according to the following

table.

G = W N =

Sales
$21,400
$22,920
$24,100
$28,265
$33,890

If this trend continues, what will be your sales for month 8?

Keys: Display:
LEAR] {2}
1 1.88
21400 [Z+] CL CFLO? ¥ M

Description:

Clears the statistics
registers.

Enters the x-value.

If data is stored in the cash-flow list beyond ©3, you will see the
above prompt in the display. Press {%} to clear the cash-flow list.

n=1.808

2 22920 h=2.80
3 24100 n=3.00
4 28265 n=4.00
5 33890 h=5.00

MODEL

= EXP

Displays the number of
pairs you have entered
so far.

Enters the second pair.
Enters the third pair.
Enters the fourth pair.
Enters the fifth pair.
Chooses the forecast-
ing function. Displays

the best fitting model
(exponential).
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Prompts for you to
choose prediction of
x's or y's.

W
~

{#} =? Chooses prediction of
y's, prompts for x.

8 $=45,286.44 Predicts sales for
month 8 using ex-
ponential model.

Correcting Statistical Data

If incorrect data has been entered by pressing [£+], it can be deleted
by using the B[ 2-] key. Then, the correct values can be added using
[Z+). If one value of an x,y pair is incorrect, you must delete and then
re-enter both values.

To correct statistical data:
1. Key in the x-value to be deleted. If the data consists of x,y-pairs,

press and then key in the y-value.

~] to delete the values. The n shown in the display
decreases by one.

3. Enter the correct value or x,y-pair using [Z+].

Refer to “Using the @
additional information.

] Key to Correct Data,” in appendix B for

Clearing Statistical Data

To clear statistics memory, press & | {Z} . This clears all of the

statistical values to zero.
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Doing Statistical Calculations

When you press the key, the four main headings of the STAT
menu are displayed:

¥ = FIT

Ea

=
e

Each of these choices leads to another menu of statistical functions as
shown in the following table:

The STAT Menu

Menu Key

Description

Displays menu of summation statistics:
The number of data points entered.
Sum of the x-values.
Sum of the y-values.
Sum of the squares of the x-values.
Sum of the squares of the y-values.
Sum of the products of the x- and y-values.

Displays menu for means:
Arithmetic mean (average) of the x-values.
Arithmetic mean (average) of the y-values.
Weighted mean of the x-values weighted according to the
y-values.

{=} Displays menu for sample standard deviation:*
{==} Standard deviation of the x-values.
{=x} Standard deviation of the y-values.
{FIT} Curve fitting (two variables required):
{EB} Best fit.
{L} Linear model.
{E&} Exponential model.
{LOG} Logarithmic model.
{F} Power model.

* The standard deviation is a measure of how dispersed the numbers are about the mean.
The HP-14B calculates the sample standard deviation, which assumes the data is a sam-
pling of a larger, complete set of data. If the data constitutes the entire population of data,
the true population, see page 109, “Sample-Versus-Population Standard Deviation.”
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The curve fitting sub-menu below is displayed for each of the above
five selections for curve fitting model.

Menu Key Description
{=} Predict x-values.
{#} Predict y-values.
{r } Correlation coefficient.
{m} M in the curve equation. For the linear model, this is slope.
{b} B in the curve equation. For the linear model, this is the y-
intercept.

One-Variable Statistical Calculations
If you enter just one value and press (Z+], the HP-14B takes that

value to be an x-value. In fact, single x-values are treated just like x,y
pairs, with y=0.

Mean and Standard Deviation

Example: One-Variable Mean and Standard Deviation. Produc-
tion supervisor May Kitt wants to determine how long it takes to
assemble the double bladed widgits produced by her company. She
randomly picks six people, observes each one as they assemble one
widgit, and records the number of minutes required:

15.50 9.25 10.00
12.50 12.00 8.50

Calculate the mean and standard deviation of the times.
Keys: Display: Description:

Clears the statistics
registers.

15.5 [2+] CL OCFLO? % M
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If you have cash flows stored beyond C3, the above message is dis-
played. Press {%} to clear the cash-flow list.

n=1.60 Enters the first time.
9.25 n=2.60 Enters the second time.
10 n=3.00 Enters the third time.
12.5 n=4,80 Enters the fourth time.
12 n=5.00 Enters the fifth time.
8.5 n=6.00 Enters the sixth time.
{z.5} {=} ==11.29 Calculates the mean.
{s} {=x} sx=2.58 Calculates the sample

standard deviation.

Sample-Versus-Population Standard Deviation

The standard deviation is a measure of how dispersed numbers are
about the mean. Two types of standard deviation are sample standard
deviation and frue population standard deviation.

The HP-14B calculates the sample standard deviation, which assumes
the data is a sampling of a larger, complete set of data. If the data
constitutes the entire population of data, the true population standard
deviation can be computed by calculating the mean of the original
data, adding the mean to the statistical data using [Z+], and then cal-
culating the standard deviation.

Example: Population Standard Deviation. You have a fleet of
eight taxis and you wish to calculate the average mileage (miles trav-
eled per gallon of gasoline) of your fleet and the standard deviation of
the mileages. You have already calculated the mileage for each taxi
over the last year. The mileages are a follows:

28.6 24.4 29.0 27.9
31.2 32.0 26.7 25.3
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What is the average mileage of your fleet and the standard deviation
of the mileages. Because this is the complete population of the data,
you should calculate the true population standard deviation.

Keys: Display: Description:
EAR] {2} Clears statistics
memory.
28.6 CL CFLO? ¥ H

If you have cash flows stored beyond %, the above message is dis-
played. Press {*} to clear the cash-flow list.

n=1.80 Enters the first

mileage.

24.4 h=z.88 Enters the second
mileage.

29 n=Z.80 Enters the third
mileage.

27.9 n=4.8@ Continues entering
data.

31.2 n=5.08

32 =588

26.7 n=v.08

253 n=8.08

{z5} {=} ==28.14 Calculates the mean.

=960 Adds the mean to the
data.

{s} {==} sx=2.48 Calculates the true
population standard
deviation.
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Two-Variable Summation Statistics

Summation values are of interest if you want to perform other statisti-
cal calculations besides those provided by the HP-14B. You can
calculate 7 (the number of data sets you keyed in), Zx, 2y, Zx2, Zy?,
and Zxy.

Example: Totaling Numbers. What are the totals of the following
two rows of numbers:

x: 7.13 0.62 9.93 22.0 4.62 2.54 9.67
y: 0.23 1.64 33.2 82.3 1.65 32.3 5.45

Keys: Display: Description:

] {2} Clears the statistics
registers.

7.13 .23 [Z+] CL CFLO? ¥ H

If you have cash flows stored beyond %, the above message is dis-
played. Press {%} to clear the cash-flow list.

n=1.88 Enters the first pair.
.62 1.64 h=2.080 Enters the second pair.
9.93 33.2 n=3.88 Enters the third pair.
22 82.3 h=4,00 Enters the fourth pair.
4.62 1.65 h=5.088 Enters the fifth pair.
2.54 32.3 n=65,80 Enters the sixth pair.
9.67 5.45 h=7.00 Enters the seventh pair.
{E} {=} Zx=5651 Calculates the total of
the x’s.
{2} {»} Z»=15677 Calculates the total of
the y’s.
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Two-Variable Mean and Standard Deviation
Example: Calculate the mean and standard deviation of the x-and y-
values from the previous example.

Keys: Display: Description:

{=7} {=} E=587 Calculates the mean of
the x’s.

{=} {s=} Sx=F.BE5 Calculates the sample
standard deviation of
the x’s.

{z7} {7} F=zz40 Calculates the mean of
the y’s.

{s} {s»} sy=3@.12 Calculates the sample
standard deviation of
the y’s.

Weighted Mean
To calculate a weighted mean, the x-values are weighted by the y-
values. The steps for a weighted mean calculation are:

1. Clear statistics memory by pressing [ CLEAR | {Z}.
2. Enter the paired data. Key in x, press [INPUT], then key in its
weight or frequency and press [Z+].

3. Press {=, ¥} {=uw}.
Example: Weighted Mean. A survey of 266 one-bedroom rental
apartments reveals that 54 of them rent for $200 per month, 32 for

$205, 88 for $210, and 92 for $216. What is the average monthly
rent?
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Keys: Display: Description:

{Z} Clears statistics
memory.

200 54 CL CFLO? ¥ H

If you have cash flows stored beyond C%, the above message is dis-
played. Press {7} to clear the cash-flow list.

n=1.80 Enters the first rent
and its weight.
205 32 h=2.00 Enters the second rent
and its weight.
210 88 h=3.00 Enters the third rent
and its weight.
216 92 h=4.00 Enters the fourth rent

and its weight.

{=5} = ¥ =w Displays the mean cal-
culation menu.
{zuw} Ru=209.44 Calculates the

weighted mean.

Fdrecasting and Curve Fitting

Forecasting and curve fitting are statistical methods for finding a rela-
tionship between two variables, x and y. Using this relationship, you
can estimate new values of y based on a given x-value, and vice-versa.
The x,y data pairs are input as described under “Entering Data For
Two Variable Statistics” on page 104, and a short example of forecast-
ing is in that same section. Four popular curve-fitting models* are
available on the HP-14B.

* The exponential, logarithmic, and power models are calculated using transformations that
allow the data to be fit by standard linear regression. The equations for these transforma-
tions appear in appendix B. The logarithmic model requires positive x-values; the
exponential model requires positive y-values; and the power curve requires positive x-and y-
values.
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Linear Curve Fit Exponential Curve Fit

{L} {E¥}
y y
y=b+mx y= be™
X
Logarithmic Curve Fit Power Curve Fit
{LoG} {F}
y y

y=b+minx
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Forecasting

To do forecasting:

1.

Enter your x,y pairs as described under “Entering Data For Two-
Variable Statistics” on page 104.

Press [ FRCST]. The calculator displays the model that best fits
the data.

The HP-14B displays the following menu:
Choose either {#} or {i}, depending on which value you wish
to forecast.

Key in the point to be forecasted and press (INPUT]. The fore-
casted value will be displayed with its appropriate label.

If you wish to forecast another value, press the (¥] or [7[ 4] keys,
and then key in the next point to be forecasted.

Curve Fitting

To do curve fitting:

1.

3.

Enter your x,y pairs as described under “Entering Data For Two-
Variable Statistics” on page 104.

Press {FIT} and choose the model that you wish to fit
your data to.

The HP-14B displays the following menu:

ES b r m 2]

The keys {#} and {#} allow you to forecast x-or y-values using the
curve model you chose. The {r} (correlation coefficient), {m}, and
{kb} keys show you the curve fitting results.

Pressing {FIT} displays a menu in which the previously selected

model is highlighted with periods. For example, once you have fit

data to the exponential curve, {FIT} will result in the follow-
ing display:

E L [EX LOZ P
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In the previous FIT menu, the labels stand for best, linear, exponen-
tial, logarithmic, and power, respectively. The periods around E*
show you that the exponential model was the last model selected (ei-
ther by [ Fr or using {FIT}).

To estimate a value from the FIT menu:

1. Choose the curve model that you wish to fit your data to.

2. Choose either {#} or {i} depending on which value you wish
to estimate.

3. Key in the point at which to estimate and press [INPUT]. The esti-
mated value will be displayed with its appropriate label.

4. If you wish to estimate another value using the same curve,
press the [¥] or fi[ 4] keys and then key in the next point at
which to estimate.

" [FRCST| Versus {FIT}

The {FIT} function under the STAT menu allows you to choose the
curve model, while the [ FRCST| key uses the calculator’s choice of
best curve model to fit your data. (It chooses the model whose cor-
relation coefficient, 7, has an absolute value that is closest to 1, and it
temporarily displays the abbreviation of this best fitting model.)

Forecastmg aﬁdﬂ Curve Fit‘tihvg Examples

Example: Forecasting. B]'s Dahlia Garden advertises on a local ra-
dio station. For the past six weeks, the manager has kept records of
the number of minutes of advertising that were purchased, and the
sales for that week.
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Number of Mim_ltes of Dollar Sales
Radio Advertising (y-values)
(x-values)
Week 1 2 $1,400
Week 2 1 $ 920
Week 3 3 $1,100
Week 4 5 $2,265
Week 5 5 $2,890
Week 6 4 $2,200

What would the forecasted sales be if 7 minutes of advertising are
purchased using the best fit model? Repeat the calculation for 8
minutes?

Keys: Display: Description:

B {E} Clears the statistics
registers.

2 [INPUT] 1400 (2+] CL CFLO? ¥ H

If you have cash flows stored beyond C%, the above message is dis-
played. Press {7} to clear the cash-flow list.

n=1.00 Enters minutes and
sales for week 1.

1 920 n=2.80
3 1100 h=32.008
5 2265 h=4,00
5 2890 n=500
4 2200 =508

L [FRCS MODEL=EXFP Displays the best fit-
ting model.
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{#} =?
7 $=4,177.48
v x?
8 $=5,379.14

N

Chooses estimation of
y-values.

Estimates sales if 7
minutes of advertising
are purchased.

Continues estimating
y-values.

Estimates sales if 8
minutes of advertising
are purchased.

Example: Curve Fitting. Rather than use the exponential model,
BJ’s wants to determine if there is a strong linear relationship between
the amount of radio advertising and the weekly sales. If a strong rela-
tionship exists, B]'s wants to use the linear relationship to forecast
sales. A graph of the data with the linear model sketched in looks like

this:
y
4,000 —
*
3,000 -+ . '
SALES in ’ ~ (forecasted)
Dollars = "
2,000 =+
. m = 425.88
1,000 —+ .
b =376.25 X
——t———+—+ x
o 1 2 3 4 5 6 7 8
MINUTES of Advertising
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Keys: Display: Description:

{FIT} {L}

$oFrm b Selects the linear
model for the curve fit.

e

{r} r=82a Computes correlation
coefficient for linear
model.

The correlation coefficient calculated above is acceptable to BJ’s. Us-
ing the linear model, estimate what the level of sales would be if the
business purchased 7 or 8 minutes of advertising time per week.

{FIT} {L} £ ¥ rmb Selects the linear
model for the curve fit.

{&} 27 Chooses estimation of
y-values.

7 #=3,357.38 Estimates sales if 7

minutes of advertising
are purchased.

(v]8 #$=3,783.25 Estimates sales if 8

minutes are purchased.

How many minutes of advertising should BJ’s buy if it wants to attain
sales of $3,000?

{FIT} {L} £ ¥ romhb Selects the linear
model for the curve fit.

{&} w7 Chooses estimation of
x-values.

3000 2=6.16 Estimates minutes of

advertising required
for $3,000 in sales.
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Additional Examples

Setting a Sales Price

One method for setting a unit sales price is to determine the unit cost
of production, and then multiply by the desired rate of return. For
this method to be accurate, you must identify all costs associated with
the product.

The following equation calculates price based on unit cost and rate of
return:

PRICE = COST =+ UNITS x (1 4+ (%RTN =+ 100))

Example: Setting a Sales Price. To produce 2,000 units, your cost
is $40,000. You want a 20% rate of return. What price should you
charge?

Keys: Display: Description:

40000 (<] 40,000.00+ Starts with the cost.
2000 (%] 2,80908x Divides by the units.
1 20(+]100(=] =24.p0 Calculates the price.

Notice that the (=] sign closes all parentheses. The same would be true

if you pressed [INPUT].
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Forecasting Based on History

One method of forecasting sales, manufacturing rates, or expenses is
to look at historical trends. Once you have historical data, the data are
fit to a curve with time on the x-axis and the quantity you are fore-
casting on the y-axis. Linear curve fit is appropriate if you have a
fairly constant growth rate; exponential curve fit is appropriate with
compound growth, such as the growth in sales that might occur with
a new product.

Example: Forecasting Using the Best Curve Model. You want to
determine the sales forecasts for the next two years using the best
fitting curve model for the data. The following data represents your
sales for the past five years.

Year Sales
1 10,000
2 11,210
3 13,060
4 16,075
5 20,590

Keys: Display: Description:

{Z} Clears statistics
memory.

1 10000 h=1.80 Enters the first year
and the sales for that
year.

2 11210 n=2.80 Enters the second
year’s data.

3 13060 h=32.00 Continue data entry.

4 16075 h=4.80
5 20590 h=5.00

MODEL=EXP Temporarily displays
the best fitting model.
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W

{#} =7
6 $=23,562.89
Ej i
7 $=28,22373

-~
w

Displays the choices
for estimating.

Chooses estimation of
y-values (year).

Estimates the sales for
year 6.

Prompts for another x-
value.

Estimates the sales for
year 7 based on ex-
ponential growth.

Example: Forecasting Using the Linear Model. What would the
sales estimates be for years 6 and 7 based on the linear curve model?

(STAT) {FIT}

{L} % Foorom
{#} ="
6 $=22,000,50
v] x?
7 #=24,60500

122 8: Additional Examples

BE L Ex LOG P

Displays the available
curve models.

Selects the linear
model. Displays curve
fitting and estimating
options.

Selects estimation of y-
values. The calculator
requests an x-value

(year).

Estimates the sales for
year 6.

Continues forecasting.

Estimates the sales for
year 7.



Planning Advertising Expenditures

The advertising-sales ratio helps determine how much money to
spend for advertising, based on projected sales. This calculation is
based on the equation:

Ad$ = #Units X unit price X portion of sales for advertising

To calculate the amount dedicated to advertising (Ad$), you need to
know the forecast number of units to be sold (#Units), unit price, and
the portion of sales to be spent on advertising. The calculation be-
comes a simple arithmetic and percentage calculation.

Example: You expect to sell 2,000 units next month. The unit reve-
nue is $15. The normal advertising budget is 5% of projected sales.
How much can you spend on advertising next month?

Keys: Display: Description:

2000 15 % 15 Calculates the number
of units times the unit
price.

5 (=] 1,560,608 Calculates the ad-

vertising dollars for the
month.

Cost of Failing to Take a Cash Discount

A cash discount gives a buyer a reduction in price if the payment is
made within a specified time period. For example, “2/10, NET /30"
means that the buyer can deduct 2 percent if payment is made within
10 days. If payment is not made within 10 days, the full amount must
be paid by the 30th day.

You can use the equation shown below to calculate the cost of failing
to take the cash discount. The cost is calculated as an annual interest
rate charged for delaying payment.

DISC% x 360 x 100

COST% =
& (100 -DISC%) x (TOTALDAYS -DISCDAYS))
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DISC% is the discount percent if the payment is made early.
TOTALDAYS is the total number of days until the bill must be paid.
DISCDAYS is the number of days for which the discount is available.

Example: You receive a bill with the credit terms 2/10, NET/30.
What is the cost of not taking the cash discount?

Keys: Display: Description:

2 [x] 360 [x] 100 =] 72,006.00+ Calculate the numera-
tor in the equation.

100 (-] 2 (928,88 Parentheses force the
order of calculation.

30 (=] 10 (=) 36,73 Calculates, as an an-

nual percentage rate,
the cost of not taking
the discount.

Example: Another bill has the terms 2/30, NET/90. What is the cost
of not taking the cash discount?

Keys: Display: Description:

2 360 [x] 100 (=] 72,00008+ Calculates the numera-
tor in the COST%
equation.

(J100 (]2 Calculates, as an an-

(xJ[@Q 90 (=] 30 (=] 12.24 nual percentage rate,

the cost of not taking
the discount.
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Ldahs and Mortgageé

Simple Annual Interest

Example: Simple Interest at an Annual Rate. Your good friend
needs a loan to start her latest enterprise and has requested that you
lend her $450 for 60 days. You lend her the money at 10% simple
annual interest, to be calculated on a 365-day basis. How much inter-
est will she owe you in 60 days, and what is the total amount owed?

The equation for simple annual interest using a 365 day year is:

loan amount X interest% X term of loan (in days)

365
Keys: Display: Description:
450 0 7 Computes the amount
of
60 (=] 365 (=] 518 interest your friend
will owe.
0(=] 455,18 Calculates the total

amount she will owe.

Continuous Compounding

The equation for calculating an effective rate for continuous com-
pounding is:

EFF% = (eNOM% + 100) _1) x 100
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To solve a continuous compounding problem:

1. Compute the effective annual rate using the above equation.

2. Either use this effective rate in your calculations with an annual
period (P/YR = 1) or convert this rate so that it applies to your
payment period. In the following example, P/YR = 12 so you
have to calculate a new NOM% using the interest rate conver-
sion application with P equal to 12.

Example: Continuous Compounding. You currently have
$4,572.80 in an account at Dream World Investments that earns 18%
annual interest compounded continuously. At the end of each month,
you make a deposit of $250.00 to that account. What will be the bal-
ance after 15 years?

Keys: Display: Description:

18 8.18 Divides the nominal
rate by 100.

e LN n! Displays the math

menu.

{ex=} 1.29 Raises e to the 0.18
power.

(=] 1[x] 100 (=] 19.72 Calculates the effective

annual rate for an 18%
nominal rate com-
pounded continuously.

EFF%=1972 Stores the effective
rate.
12 @i(P] P=12.00 Sets number of pay-

ment periods to 12.

MOM%=18.14 Calculates the nominal
annual rate for a
monthly payment
period.

I-YR=18.14 Stores this rate as the
interest rate.
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12 @(P/YR] Sets payments per year

{END} F-YR=12.00 to 12 and End mode.
15 B xF N=186.80 Stores the number of
months.
250 PMT=-250.00 Stores the regular
payment.
4572.8 PY=-4,57280 Stores the current bal-

ance as a negative
value (like an initial
investment).

FU=297,640.27 Calculates the account
balance after 15 years
of payments with 18%
interest compounded
continuously.

Yield of a Discounted (or Premium) Mortgage

The annual yield of a mortgage bought at a discount or premium can
be calculated given the original mortgage amount (PV), interest rate
(I/YR), periodic payment (PMT), balloon payment amount (if any)
(FV), and the price paid for the mortgage (new PV).

Remember the cash-flow sign convention: money paid out is nega-
tive; money received is positive.

Example: Discounted Mortgage. An investor wishes to purchase a
$100,000 mortgage taken out at 9% for 20 years. Since the mortgage
was issued, 42 monthly payments have been made. The loan is to be
paid in full (a balloon payment) at the end of its fifth year. What is the
yield to the purchaser if the price of the mortgage is $79,000?

1. Since the payment amount (PMT) is not given, calculate it first.
To do this, first assume 20 years’ amortization on the original
mortgage with no balloon payment (so N = 20 x 12,I/YR =9,
PV = —100,000, and FV = 0).
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2. Since the balloon amount is not given, calculate it (FV) next. Use
PMT from step 1, but change N to 60 months (N = 5 X 12),

which is when the balloon is due.

3. Finally, enter current values for N (less number of payment peri-
ods already passed, or 5 X 12 —42) and PV(proposed purchase
price,—79,000), then calculate I/YR for the annual yield.

Step 1: Calculate PMT. Make sure FV = 0.

Keys: Display:

128

| {END} P-YR=12.00

9 1,¥R=9.00

20 @ xF N=240.00

100000 PV=
-108,000,00

0 FV=0.080

PMT PMT=899.73

Description:

Sets 12 payments per
year and End mode.

Stores the interest rate.

Stores the number of
months.

Stores the original
amount of the
mortgage.

The loan will be com-
pletely paid off in 20
years.

Calculates the regular
payment.

Step 2: Enter the new value for N given a balloon in 5 years, then

find FV, the amount of the balloon.

PMT PMT=899.73
51 N=60.00
FY=88,706.74
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Rounds the payment to
two decimal places for
accuracy.

Stores the number of
months to the balloon.

Calculates the balloon
payment (this would
be added to the final
payment).



Step 3: Enter actual, current values for N and PV: then find new I /YR
for discounted mortgage with balloon.

(N][=] 42 (N] N=18.00 Stores remaining num-

ber of payments.

79000 PY=-79,000,00 Stores the price of the
mortgage.

I1-YR=28.72 Calculates the return
on this discounted
mortgage.

In solving a problem like the above one, it helps to clarify each step if
you draw a cash-flow diagram. See chapter 4 for more information
on cash-flow diagrams.

Annual Percentage Rate for a Loan With Fees

The annual percentage rate, APR, incorporates fees usually charged
when a mortgage is issued, which effectively raises the interest rate.
The actual amount received (the PV) by the borrower is reduced,
while the periodic payments remain the same. The APR can be calcu-
lated given the term of the mortgage (N periods), the annual interest
rate (I/YR), the mortgage amount (new PV), and the method by
which the fee is calculated.

Remember the cash-flow sign convention: money paid out is nega-
tive; money received is positive.

Example: APR for a Loan With Fees. A borrower is charged two
points for the issuance of a mortgage. (One point is equal to 1% of
the mortgage amount.) If the mortgage amount is $60,000 for 30
years and the interest rate is 11.5% annually with monthly payments,
what APR is the borrower paying?

1. Since the payment amount (PMT) is not given, calculate it first.
Use the given mortgage amount (PV = 60,000), interest rate
(I/YR = 11.5%), and total number of payments (N = 30 x 12).

2. To find the APR (the new I/YR), use the PMT calculated in step
1 and adjust the mortgage amount to reflect the points paid (PV
= 60,000 — 2%). All other values remain the same. (Term is 30
years; FV is 0.)
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11.5 (1I7¥R)

60000 [PV)
0 [FvV]

PMT

=12

{END}

Display:

PsYR=12.88
I-¥YR=11.58

N=3608.88

PY=68,000.00

FV=8.808

PMT=-594.17

FY=60,000.00

PV=38,888.00

I-¥YR=11.76

Description:

Sets 12 payments per
year and End mode.

Stores the interest rate.

Stores the length of the
mortgage.

Stores the original
amount of the
mortgage.

The loan will be com-
pletely paid off in 30
years.

Calculates the
payment.

Recalls the loan
amount.

Subtracts the points.

Calculates the APR
considering the fees.

Example: Interest Only Loan With Fee. A $1,000,000, 10-year,

12% (annual interest) interest-only loan has an origination fee of 3
points. What is the yield to the lender? Assume that monthly pay-
ments of interest are made.

Keys:

12
10 @e/vA)

| {END}

Display:

P-Y¥YR=12.00
I-YR=12.00

N=1z28.88
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Description:

Sets 12 payments per
year and End mode.

Stores the interest rate.

Stores the length of the
mortgage.



1000000 PY=1,080,000.00

Fu=

-1,000,000.08

PMT PMT=-10,000.00
PU=1,000,000.00
(=]3 PY=970,000,00
/YR 1,YR=1253

Stores the original
amount of the
mortgage.

Displays the label. The
label and number are
too long to fit in the
display.

The payments are in-
terest only, so the

entire loan amount is
due. (To redisplay the
label, press |

The interest-only pay-
ments are $10,000 per
month.

Recalls the loan
amount.

Subtracts the points.

Calculates the APR
considering the fees.

Loan With a Partial (Odd) First Period

The TVM application deals with financial transactions in which each
payment period is the same length. However, situations exist in which
the first payment period is not the same length as the remaining peri-
ods. This first period is sometimes called an odd or partial first period.

If interest is applied to an odd first period, it is usually calculated as
simple interest. So using the HP-14B to do a payment calculation with

an odd first period is a two step process:
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1. Calculate the amount of simple interest that accrues during the
fractional first period and add it to the loan amount. This is your
new PV. You must be able to calculate the length of the odd first
period as a fraction of the whole period. (For example, a 15-day
odd first period would be 0.5 periods assuming a whole period

to be a 30-day month.)

2. Calculate the payment using the new PV, with N equal to the
number of full periods. Use Begin mode if the number of days
until the first payment is less than 30; otherwise use End mode.

Example: Loan With an Odd First Period. A 36-month loan for
$4,500 has an annual rate of 15%. If the first monthly payment is
made in 46 days, what is the monthly payment amount assuming 30-

day months?

The odd first period in this example is 16 days.

Keys: Display:
12 @F/R
J[BEG/END] {END} P-YR=12.00
15 I-YR=15.00
& 12 125x
16 (2] 30 .67
30.88
4500 PU=4,5320.60

132 8: Additional Examples

Description:

Sets payments per year
to 12 and End mode.

Stores the interest rate.

Calculates the periodic
interest rate.

Multiplies by the frac-
tion of a period.

Calculates the amount
of simple interest owed
for the odd period.

Adds this simple inter-
est to the present
value.



36 [N] N=36.80 Stores the term of the

loan.

0 FU=08.08 The 36 payments will
completely pay off the
loan.

PMT PMT=-157.03 Calculates the payment
amount.

Automobile Loan

Example: You are buying a new $14,000.00 sedan. Your down pay-
ment is $1,500 and you are going to finance the remaining $12,500.
The car dealer is offering two choices for financing:

1. A 3-year loan with an annual interest rate of 3.5%.

2. A 3-year loan with an annual interest rate of 9.5% and a
$1,000.00 rebate.

With which of the above two choices do you pay less for the car?
Keys: Display: Description:

Sets 12 payments per

| {END} P-YR=1280 year and End mode.

36 (N] 12500 0 Fu=p.80 Stores the known
values.

35 I1,YR=3.50 Stores the first interest
rate.

PMT PMT= -366.28 Calculates the payment

for the first financing
option.
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CJ (Rel (N (=]

11500 [FY)

9.5

PMT

] (Rel) (V] (=]

-13,12524

FUW=11,5060.680

The first option costs less.

Canadian Mortgages

Calculates the total
amount you will pay in
interest and principal.

Calculates the loan
amount with the
rebate.

Stores the second in-
terest rate.

Calculates the payment
for the second financ-
ing option.

Calculates the total
amount you will pay in
interest and principal.

In Canadian mortgages, the compounding and payment periods are
not the same. Interest is compounded semi-annually while payments
are made monthly. To use the TVM application in the HP-14B, you
need to calculate a Canadian mortgage factor (which is an adjusted in-
terest rate) to store as I/YR.

For additional information on interest rate conversions, see the sec-
tion “Interest Rate Conversions” in chapter 5.

Example: What is the monthly payment required to fully amortize a
30-year, $30,000 Canadian mortgage if the annual interest rate is

12%?
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Keys: Display: Description:

P=2.88 Stores the known
nominal percentage
and the number of
compounding periods.

EFF%=1236 Calculates the effective
annual rate.

12 @(F) P=12.88 Stores 12 periods per
year.

NOM%=11.71 Calculates the Cana-
dian mortgage factor
(adjusted interest rate).

I,YR=11.71 Stores this newly con-
verted rate as the
annual interest rate.

Sets 12 payments per

PsYR=12.88 year and End mode.
30000 0 30 Stores the other known
| N=3668.88 values for the
mortgage.
PMT PMT=-381.92 Calculates the monthly

payment for the Cana-
dian mortgage.
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Advance Payments (Leasing)

The following example calculates the monthly payment required to
meet a specific yield when one or more payments are made in
advance.

Remember the cash-flow sign convention: money paid out is negative;
money received is positive.

Example: A Lease With Advance Payments. Equipment worth
$7,500 is leased to you for 12 months. The equipment is assumed to
have no salvage value at the end of the lease. To reduce your pay-
ment, you agree to make three payments in advance. What is the
monthly payment if the annual interest rate is 10%.

Because the number of payments made in advance affects the amount
of the payment, use “factors” to arrive at a solution:

1. Assume the payment is $1.00 and calculate the PV of the follow-
ing cash-flow diagram. (Calculate the PV of the $1.00 payments
then add the three $1.00 payments made in advance.)

IERREENRRRES

Discount these $1.00 payments

2. Divide the lease amount by the resulting PV factor to arrive at
the correct monthly payment.
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Keys: Display: Description:

12 @(P/YR] Sets 12 payments per
E(BeG/eEnD] {END} P-YR=12.88@ year and End mode.
10 1-YR=10.08 Stores the annual in-

terest rate.

1[e™T] 0 (V]

9 [N] N=9.00 Stores the other three
known values.

PYU=-8.64 Calculates the PV of
the $1.00 payments.

(=13 (=) -11.64 Calculates the PV in-
cluding the advance
payments.

0 -11.64 Stores the factor for
use in potential future
calculations.

(3] 7500 f2(swar | [=]  -64454 Divides the lease

amount by the result-
ing PV to get the actual
payment.

“What If...?” TVM Calculations

One of the most valuable aspects of the TVM application on the
HP-14B is the ease with which it handles the question “what if...?” in
financial calculations. For example, one of the most popular “what
if ...?” questions is: “What if the interest rate changes to...? How will
that affect my payment?” To answer this question, once you have cal-
culated a payment based on one interest rate, all you need to do is
key in the new interest rate and recalculate PMT.

Some of the examples earlier in this manual have included some brief
encounters with “what if ...?” questions, but a more complete example
follows.
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Example: A “What If...?” Loan Calculation. You are about to sign
the dotted line on a 30-year $735,000 mortgage on a vacation home
in a nice wooded neighborhood thirty miles from downtown San

Francisco. The annual interest rate is 11.2%.

Part 1: What will be your end-of-the-month payments?

Keys:

12 ¢

J {END }
735000 [PV] 11.2
30 @[xr/vR] 0 (FV]

PMT

P-YR=12.00

PMT=-7,118.88

Description:

Sets 12 payments per
year and End mode.

Stores the known
values

Calculates the
payment.

Part 2: Your company’s regular payroll happens every other Friday.
What if the bank agrees to automatically draw payments of $3,555.00
out of each paycheck (approximately half of what a monthly payment
would be) and adjust the payment period accordingly (26 compound-
ing periods per year). What would be the new term of the loan?

Keys:
3555
26 [
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PMT=-3,555.08

P-Y¥YR=26.00

Description:

Enters the new
payment.

Sets the number of
payments per year (one
payment every two
weeks).



(N] N=514.82

RCL YR=19.80

Calculates the number
of biweekly payments
required to pay off the
loan.

Displays the number of
years (round up to 20)
required to pay off the
loan.

Part 3: What if you had monthly payments as in part 1, but chose a
15-year term? What would your new payment be? What would be the

total interest paid on the contract?

Keys: Display:
P-YR=12.08
N=188.08

PMT PMT=-8,446.53

N) %180.80

(+J (ReL] (pv] (=] -785,374.70

Description:

Back to monthly
payments.

Stores the new term.

Calculates the payment
for the shorter term.

Multiplies the payment
amount by the number
of payments?

Displays the total inter-
est paid on the
contract.
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Savings

Saving for College Costs

Suppose you want to start saving now to accommodate a future series
of cash outflows. An example of this is saving money for college. To
determine how much you need to save each period, you must know
when you'll need the money, how much you’ll need, and at what
interest rate you can invest your deposits.

Example: Savings for College. Your daughter will be going to col-
lege in 12 years and you are starting a fund for her education. She
will need $15,000 at the beginning of each year for four years. The
fund earns 9% annual interest, compounded monthly, and you plan
to make monthly deposits, starting at the end of the current month.
The deposits cease when she begins college. How much do you need
to deposit each month?

This problem needs to be solved in two steps. First calculate the PV of
this cash-flow diagram starting with an interest rate conversion be-
cause of the monthly compounding:

$15,000
I/YR = 9.00

Year 1 Year 2 Year 3 Year 4
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Keys: Display: Description:

9 B(Nom%) NOM%=9.00 Stores the nominal an-
nual rate.
12 @(P) P=12.60 Stores the number of

compounding periods
used with this nominal
rate.

EFF%=938 Calculates the effective
annual rate.

When compounding occurs only once per year, the effective rate and
the nominal rate are the same.

I1-YR=9.38 Stores the effective
rate as the annual rate.

1 @(P/YR] BB(BEG/ENL Sets 1 payment per

{BEGIN} PsYR=1.88 year and Begin mode.

15000 PMT=15,060.00 Stores the annual
withdrawal.

4 [N] N=4.60 Stores number of
withdrawals.

0 Fy=0.00 Stores the balance at

the end of four years.

PY=-52,713.28 Calculates the amount
required when your
daughter starts college.

Then use that PV as the FV on the following cash-flow diagram, and
calculate the PMT.
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I/YR = 9.00
% ] 1 | | = " "
| l 2 l 3 l 4 l

PMT = 2

Keys: Display:
FY=52,713.28

0 FY=8.80

B {END} P-YR=12.80

144 [N] 9 1-YR=9.00

PMT PMT=-28454
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FV from
previous
calculation.

Description:

Stores the amount you
will need.

Stores the amount you
are starting with.

Sets 12 payments per
year and End mode.

Stores the number of
deposits and the inter-
est rate.

Calculates the monthly
payment required now
to meet the future de-
mands of college.




Gains That Go Untaxed Until Withdrawal

You can use the TVM application to calculate the future value of a
tax-free or tax-deferred account. (Current tax law and your current
income will determine whether just interest or also principal are tax-
free, and for how long. You can solve for either case.)

N = the number of payments until retirement.
I/YR = the annual dividend rate.
PV = the current amount of your deposit (it must be constant for
the duration of the account).
PMT = the amount of the annual payment.
FV = the future value of the retirement account.

The purchasing power of that future value depends on the inflation
rate and the duration of the account.

Example: Tax-Free Account. Consider opening a tax-deferred ac-
count with a dividend rate of 8.175%. If you invest $2,000 at the
beginning of each year for 35 years, how much will you have in the
account at retirement? How much will you have paid into the ac-
count? How much interest will you have earned? If your post-
retirement tax rate is 15%, what is the after-tax future value of the
account? Assume that only the interest will be taxed. (Assume the
principal was taxed before deposit.) What is the purchasing power of
that amount, in today’s dollars, assuming an 8% inflation rate?

Keys: Display: Description:

1 =G/END | Sets 1 payment per
{BEGIN} PsYR=1.80 year and Begin mode.

35 (N] 8.175 1-YR=8.18 Stores the number of
payment periods until
retirement and the in-
terest rate.

0 PU=0.00 Stores the amount you
are starting with.
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2000

(ReL] (PMT] [(x] [(RCL] [N]
(=)

(+] (red] (FV] (=]

(] 15 (%] (=)

(4 [+] (ReL] (FV] (=]

8 (17YR] 0 (PMT] [PV]

PMT=-2,8008.68

FY=387,6468.45

-70,6000.88

317,640.45

47.,64687

339,994.39

FV=333,994.33

PV=-22,99536

Stores the amount of
the annual payment.

Calculates the amount
in the account at
retirement.

Calculates the amount
you have paid into the
account by retirement.

Calculates the interest
the account has earned
by retirement.

Taxes at 15% of
interest.

Calculates the after-tax
FV.

Stores the after-tax fu-
ture value in FV.

Calculates present-
value purchasing
power of the above af-
ter-tax FV assuming an
8% inflation rate.

Value of a Taxable Retirement Account

This problem uses the TVM application to calculate the future value
of a taxable retirement account that receives regular, annual payments
beginning today (Begin mode). The annual tax on the interest is paid
out of the account. (Assume the deposits have been taxed already.)

144 8: Additional Examples



N =
I/YR =

rate X (1 — tax rate).

PV
PMT =
FV

I

the number of years until retirement.
the annual interest rate diminished by the tax rate: interest

the current amount in the retirement account.
the amount of the annual payment.
the future value of the retirement account.

Example: Taxable Retirement Account. If you invest $3,000 each
year for 35 years, with dividends taxed as ordinary income, how

much will you have in the account at retirement? Assume an annual
dividend rate of 8.175% and a tax rate of 28%, and that payments
begin today. What will be the purchasing power of that amount in
today’s dollars, assuming 8% inflation?

Keys:

1 @B(P/YR] |
{BEGIN}

35 ()

~ R=i=E]

8.175 (X) [0 1 (=] 28 (%]
D&

0 (pV]

3000

Display:

P-YR=1.08

N=35.88

2.89

I-¥YR=3.89

PV=8.00

PMT=-3,000.08

Description:

Sets 1 payment per
year and Begin mode.

Stores the number of
payment periods until
retirement.

Calculates the interest
rate diminished by the
tax rate.

Stores the interest rate.

Stores the amount you
are starting with.

Stores the amount of
the annual payment.
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FU=345,58561 Calculates the amount
in the account at
retirement.

8 0 PY=-23,368.11 Calculates present-
value purchasing
power of the above FV
assuming an 8% infla-
tion rate.

Cash-Flow Examples

Wrap-Around Mortgages

A wrap-around mortgage is a combination of refinancing a mortgage
and borrowing against real estate equity. Usually the two unknown
quantities in the wrapped mortgage are the new payment and the
rate of return to the lender. To arrive at a solution, you need to use
both the TVM application and the cash-flow function IRR%.

Example: You have 82 monthly payments of $754 left on your 8%
mortgage, leaving a remaining balance of $47,510.22. You would like
to wrap that mortgage and borrow an additional $35,000 for another
investment. You find a lender who is willing to “wrap” an $82,510.22
mortgage at 9.5% for 15 years. What are your new payments and
what return is the lender getting on this wrap-around mortgage?

The payment calculation is a straightforward TVM payment calcula-
tion using the new amount as the PV.

Keys: Display: Description:

Sets 12 payments per
D] {EHMD} P-YR=12.00 year and End mode.
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47510.22 [+] 35000 PU=82,518.22 Stores the loan amount
on which your new
payment is calculated.

9.5 1-YR=9.58 Stores the interest rate.

0 FU=0.00 Stores the final
balance.

15 @ N=180.80 Stores the number of
monthly payments you
will make.

PMT PMT=-861.59 Calculates your new
payment.

Then, to calculate the lender’s return, you need to input a cash-flow
list that represents the complete picture of the wrap-around mortgage
from the lenders point of view:

47,510.22
861.59

1¢2¢S4¢..V-¢82¢83|84... 180

-82,510.22
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When you group the above cash flows, youll find that:

ce = 47,510.22 — 82,510.22 = —35,000.00
1 = 861.59 — 754.00 = 107.59
H1 = 82
cz = 861.59
M2 = 180 — 82 = 98
Keys: Display: Description:
12 @[/ YR P-YR=12.80 Sets 12 payments per

year.
CL CFLO? ¥ N
If this display comes up, press {¥} to clear the list.

ce? Now the HP-14B is
waiting for you to in-
put the lender’s cash

flow.
35000 CB=-35,800.00 Enters $35,000 for the
loan amount.
c1e Prompts for the
amount in group 1.
(=] 754 C1=18759 Enters the net payment
for the first 82 months.
N171.88 Prompts for the num-
ber of payments in this
group.
82 H1=82.00 Briefly displayed.
cze Prompts for the

amount for group 2.
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(RCL] [PMT] [INPUT] C2=88159 Enters the net payment
for the next 98 months.

H27?1.88 Prompts for the num-
ber of cash flows in
group 2.
180 (-] 82 HZ2=93.80 Briefly displayed.
C3? Prompts for group 3,

but you have finished
entering the list.

IRR%=8.55 Calculates the periodic
return.
1816 Recalls the annual re-

turn (automatically
stored in I/YR).

Net Future Value

The net future value can be calculated by using the TVM keys to slide
the net present value (NPV) forward on the cash-flow diagram.

Example: Value of a Fund. You have made the following invest-
ments over the past two years into a money market fund earning
8.8%. What is the current balance of the account?

1,2,3,4,5,6,7,8 9 10 11 ,12,13,14 15 16 17 18 19 20,21 22 23 24

e ] e

Current Date

. —12,000
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Keys: Display:

{END } P-YR=12.0608

I%x70.88

Description:

Sets 12 payments per
year and End mode for
use with the TVM
application at the end
of this solution.

To calculate NPV, you
need to input a peri-
odic interest rate

The 1% displayed above may not be zero. The rate displayed is what-

ever was previously input.

Prompts for the initial
cash flow.

Enters the initial cash
flow.

Prompts for the
amount in group 1.

Enters the amount in
group 1.

Prompts for the num-
ber of cash flows in

group 1 (if there is only
one, press [INPUT]).

Briefly displayed.

Prompts for the
amount in group 2.

8.8 (+]12 CL CFLO? ¥ N
If this clear message is displayed, press {¥} to clear the list.
ce?
12000 Ce=-12,06000
ci7
0 C1=0.60
N171.88
2 N1=2.00
cz27
3000 Cz=-3,008.08
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Enters the amount in
group 2.



3
0 [INPUT] 9 [INPUT
7500

0 [INPUT] 3 [INPUT]

2000

24(N]0(PMT] 8.8 [1/YR]

N271.00

c37?

Cc4?

c5?

ce?

cv?

NPV=-29,283.14

I-YR=8.80

FU=34,800.58

Prompts for the num-
ber of cash flows in

group 2.

Enters the number of
cash flows in group 2.

Enters cash-flow group
3.

Enters cash-flow group
4.

Enters cash-flow group
5.

Enters cash-flow group
6.

Calculates the net
present value (NPV).
This amount is auto-
matically stored as PV.

Stores the known
values.

Calculates the net fu-
ture value.
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Assistance, Batteries,

Warranty, and Service

Obtaining Help in Operating the Calculator
Hewlett-Packard is committed to providing owners of HP calculators
with ongoing support. You can obtain answers to your questions

about using the calculator from our Calculator Support Department.
(The address and phone number are on the inside of the back cover).

We suggest reading “Answers to Common Questions,” below, before
contacting us. Past experience has shown that many of our customers
have similar questions.

Ans”wers“ to Commori Questiohs

@Q: I'm not sure if the calculator is malfunctioning or if I'm doing
something incorrectly. How can I determine if the calculator is operat-
ing properly?

A: Refer to page 158, which describes the diagnostic self-test.

@: My numbers contain commas as decimal points. How do I restore
the periods?

A: Press (i DicP] {.}.

@: How do I change the number of decimal places the HP-14B
displays?

A: The procedure is described in “Decimal Places” on page 25.
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Q: How do I clear all or portions of memory?

A: Use the [C]key to clear the display to zero. Sometimes you need to
press [(C] more than once if you are using an application. Using the
CLEAR menu to clear parts of memory is described on page 19. Eras-
ing everything in memory is described in “Clearing Memory,” on page
157.

Q: Why am I getting the wrong answer or the message
HO S0LUTIOHN using the TVM menu?

A: Be sure to enter a value for four of the five TVM values before you
solve for the fifth, even if one of the values is zero. (Don't forget to
store a zero for FV if you completely pay off a loan.) Clearing the
TVM registers (F1[CLE {TWM} ) before entering your known values
accomplishes the same thing. Check to see that the calculator is in the
appropriate payment mode (Begin mode or End mode).

Be careful about the cash-flow sign convention (money paid out
needs to be entered as a negative number). PV, PMT, and FV cannot
all be positive in the same problem.

Q: Why is there a colon (:) in the display?

A: The colon is displayed when you key in a number and press
(INPUT]. This operation is used when entering statistics data. Refer to
page 105.

Q: What does “E” in a number mean (for example, 2.51E-13)?

A: Exponent of ten (for example, 2.51 x 10-13). Refer to “Scientific
Notation” on page 27.

Q: How can I change the sign of a number in the cash-flow list with-
out keying the number in again?

A: Move the number into the display using the appropriate arrow

key, then press (INPUT].
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Power and Batteries

The HP-14B is shipped with alkaline batteries. A fresh set of three
alkaline batteries typically provides approximately 7 to 24 months of
use. (Mercury and silver oxide batteries last about twice as long.)
However, expected battery life depends on how the calculator is used.

The calculator consumes the most power when it is trying to solve a
long calculation (like computing an (1RR%]).

Use only fresh button-cell batteries. Do not use rechargeable batteries.
The following batteries are recommended for use. Not all batteries are
available in all countries.

Alkaline Mercury Silver Oxide
Panasonic LR44 Panasonic NP675 Panasonic SR44 or
SP357

Eveready A76 Eveready EP675E Eveready 357
Varta VI3GA Duracell MP675H Ray-O-Vac 357
Duracell LR44 Toshiba NR44 or Varta V357

MR44

Radio Shack NR44 or

MR44

Low Power Indications

When the low-battery annunciator (§—J) comes on, you should re-
place the batteries as soon as possible.

If you continue to use the calculator after the battery annunciator

comes on, power can eventually drop to a level at which the display
becomes dim and stored data may be affected. If this happens, the
calculator requires fresh batteries before it will operate properly. If
stored data has not been preserved due to extremely low power, the
HP-14B displays MEMORY CLERAR.
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Installing Batteries

Once the batteries are removed, replace the batteries within one
minute to prevent loss of Continuous Memory. Have the new batter-
ies readily at hand before removing the batteries. Also, you must
make sure the calculator is off during the entire process of changing
batteries.

1. Have three fresh button-cell batteries at hand.

2. Make sure the calculator is off. Do not press again until the
entire procedure for changing the batteries is completed.
Changing batteries with the calculator on can erase the con-
tents of Continuous Memory.

3. Hold the calculator as shown. To remove the battery-compart-
ment door, press down and outward on it until it slides off
(away from the center).

4. Turn the calculator over and shake out the batteries.

“{ Do not mutilate,' puncture, or dispose of batteries in
fire. The batteries can burst or explode, releasing haz-
Warning ardous chemicals.
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5. Hold the calculator as shown and stack the batteries, one at a
time, in the battery compartment. Orient the batteries according
to the diagram inside the battery compartment. Be sure the
raised and flat ends match the diagram.

6. Insert the tab of the battery-compartment door into the slot in
the calculator case, as shown:

Now turn the calculator on. If it does not function, you might have
taken too long to change the batteries or you might have inadver-
tently turned the calculator on while the batteries were out. Remove
the batteries again and lightly press a coin against both battery con-
tacts in the calculator for a few seconds. Put the batteries back in and
turn the calculator on. It should display MEMORY CLEAR.
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Resetting the Calculator
If the calculator doesn’t respond to keystrokes or if it is otherwise be-

having unusually, attempt to reset it. Resetting the calculator halts the
current calculation or application and clears the display.

To reset the calculator, hold down the [C] key while you press the
key. Release both keys. If you are unable to reset the calculator, try
installing fresh batteries. If the calculator cannot be reset, or if it still
fails to operate properly, you should attempt to clear memory using
the procedure described in the next section.

Clearing Memory
If the calculator fails to respond to keystrokes, and you are unable to
restore operation by resetting it or changing the batteries, do the fol-

lowing procedure. These keystrokes clear memory (like
{ALL}), and may be possible whent he keyboard is not functlomng

properly:

1. Press and hold down the [C] key.

2. Press and hold down the [N] key.

3. Press (2+]. (You will be pressing three keys simultaneously.)
When you release the keys, the HP-14B displays MEMORY CLEAR if

the operation is successful, and these start-up conditions are set:
FIX 2, P/YR=12, End mode, and period (.) decimal point.

Memory may inadvertently be cleared if the calculator is dropped or if
power is interrupted.
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Environmental Limits

In order to maintain product reliability, observe the following tem-
perature and humidity limits of the HP-14B:

B Operating temperature: 0° to 45°C (32° to 113°F).
B Storage temperature: —20° to 65°C (—4° to 149°F).

B Operating and storage humidity: 90% relative humidity at 40°C
(104°F) maximum.

Determining If the Calculator Requires
Service

Use these guidelines to determine if the calculator requires service. If
it does, read “If the Calculator Requires Service” on page 161.

B If the calculator won’t turn on (nothing is visible in the display):
1. Attempt to reset the calculator (see page 157).

2. If the calculator fails to respond after step 1, replace the
batteries.

If steps 1 and 2 fail to restore calculator function, it requires service.

B If the calculator doesn’t respond to keystrokes (nothing hap-
pens when you press any of the keys):

1. Attempt to reset the calculator (see page 157).

2, If the calculator fails to respond after step 1, attempt to clear
memory (see page 157). This will erase all the information you
have stored.

3. If the calculator fails to respond after steps 1 and 2, remove
the batteries (see page 154) and lightly press a coin against
both calculator battery contacts. Put the batteries back in and
turn on the calculator. It should display MEMORY CLEAR.

If steps 1 through 3 do not restore calculator function, the calcu-
lator requires service.
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B If the calculator responds to keystrokes but you suspect it is
malfunctioning:

1. Do the self-test (described below). If the calculator fails the
self test, it requires service.

2. If the calculator passes the self-test, it is likely you've made a
mistake in operating the calculator. Try rereading portions of
the manual, and check “Answers to Common Questions” on
page 152.

3. Contact the Calculator Support Department. The address and
phone number are listed on the inside back cover.

Confirming Calculator Operation: Self-Test

If the display can be turned on, but it appears that the calculator is
not operating properly, you can do a diagnostic self-test.

To run the self test:

1. To start the self-test, hold down the [C] key while you press the
key*.

2. Press any key eight times, and watch the display as various pat-
terns are displayed. After you've pressed the key eight times, the
calculator displays the copyright message COPR. HP 1987, and
then the message KBD ©1.

3. Starting at the upper left corner ([N]) and moving from left to
right, press each key in the top row. Then, moving left to right,
press each key in the second row, third row, etc., until you've
pressed every key.

B If you press the keys in the proper order, and they are func-
tioning properly, the calculator displays KBD followed by two-
digit numbers (the calculator is counting the keys using
hexadecimal numbers).

* Holding down the key as you press the key starts a continuous self-test that is used
at the factory. If you accidently start this self-test, you can stop it by pressing any key.
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B If you press a key out of order, or if a key isn’t functioning
properly, the next keystroke displays a fail message (see step
4).
4. The self-test produces one of these two results:

B The calculator displays 14E -0, if it passed the self-test. Go
to step 5.

B The calculator displays 14E -FRIL, followed by a one-digit
number, if it failed the self-test. If you received the message
because you pressed a key out of order, you should reset the
calculator (hold down [C] and press [PV]), and do the self-test
again. If you pressed the keys in order, but got the fail mes-
sage, repeat the above self-test to verify the results. If the
calculator fails again, it requires service (see page 161). Include
a copy of the fail message with the calculator when you ship
it for service.

5. To exit the self-test, reset the calculator (hold down [C]and press
(ev)).

Limited One-Year Warranty

What Is Covered

The calculator except for the batteries, or damage caused by the batter-
ies is warranted by Hewlett-Packard against defects in materials and
workmanship for one year from the date of original purchase. If you sell
your unit or give it as a gift, the warranty is automatically transferred
to the new owner and remains in effect for the original one-year pe-
riod. During the warranty period, we will repair or, at our option,
replace at no charge a product that proves to be defective, provided
you return the product, shipping prepaid, to a Hewlett-Packard ser-
vice center. Replacement may be with a newer model of equivalent or
greater functionality.

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

other rights that vary from state to state, province to province, or
country to country.
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What Is Not Covered

Batteries, and damage caused by the batteries, are not covered by the
Hewlett-Packard warranty. Check with the battery manufacturer about
battery and battery leakage warranties.

This warranty does not apply if the product has been damaged by
accident or misuse or as the result of service or modification by other
than an authorized Hewlett-Packard service center.

No other express warranty is given. The repair or replacement of a
product is your exclusive remedy. ANY OTHER IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS IS LIMITED TO THE ONE-YEAR
DURATION OF THIS WRITTEN WARRANTY. Some states, provinces,
or countries do not allow limitations on how long an implied war-
ranty lasts, so the above limitation may not apply to you. IN NO

EVENT SHALL HEWLETT-PACKARD COMPANY BE LIABLE FOR IN-
CIDENTAL OR CONSEQUENTIAL DAMAGES. Some states, provinces,
or countries do not allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may not

apply to you.

Products are sold on the basis of specifications applicable at the time
of manufacture. Hewlett-Packard shall have no obligation to modify
or update products once sold.

Consumer Transactions in the United Kingdom

This warranty shall not apply to consumer transactions and shall not
affect the statutory rights of a consumer in the United Kingdom. In
relation to such transaction, the rights and obligations of Seller and
Buyer shall be determined by statute.

If the Calculator Requires Service
Hewlett-Packard maintains service centers in many countries. These
centers will repair a calculator or replace it (with an equivalent or
newer model) whether it is under warranty or not. There is a charge

for service after the warranty period. Calculators normally are
serviced and re-shipped within 5 working days of receipt.
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Obtaining Service

E In the United States: Send the calculator to the Calculator Service
Center listed on the inside of the back cover.

B In Europe: Contact your HP sales office or dealer or HP’s European
headquarters for the location of the nearest service center. Do not
ship the calculator for service without first contacting a Hewlett-
Packard office.

Hewlett-Packard S.A.

150 Route du Nant-d’Avril
P.O. Box CH 1217 Meyrin 2
Geneva, Switzerland
Telephone: (022) 82 81 11

B In other countries: Contact your HP sales office or dealer or write
to the U.S. Calculator Service Center (listed on the inside of the
back cover) for location of other service centers. If local service is
unavailable, you can ship the calculator to the U.S. Calculator Ser-
vice Center for repair.

All shipping, re-importation arrangements, and customs costs are your
responsibility.

Service Charge

There is a standard repair charge for out-of-warranty service. The
Calculator Service Center (listed on the inside of the back cover) can
tell you how much this charge is. The full charge is subject to the
customer’s local sales or value-added tax wherever applicable.

Calculator products damaged by accident or misuse are not covered
by the fixed service charges. In these cases, charges are individually
determined based on time and material.
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Shipping Instructions

If your calculator requires service, ship it to the nearest authorized
service center or collection point. (You must pay the shipping charges
for delivery to the service center, whether or not the calculator is un-
der warranty.) Be sure to:

B Include your return address and description of the problem.
B Include proof of purchase if the warranty has not expired.

B Include a purchase order, check, or credit card number plus expira-
tion date (Visa or MasterCard) to cover the standard repair charge.
In the United States and some other countries, the serviced calcu-
lator will be returned C.O.D. if you do not pay in advance.

® Ship the calculator in adequate protective packaging to prevent
damage. Such damage is not covered by warranty, so we recom-
mend that you insure the shipment.

Warranty on Service

Service is warranted against defects in materials and workmanship for
90 days from the date of service.

Service Agreements

In the U.S., a support agreement is available for repair and service.
Refer to the form in the front of the manual. For additional informa-
tion, contact the Calculator Service Center (see the inside of the back
cover).
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Regulatory Information

Radio Frequency Interference

U.S.A. The HP-14B generates and uses radio frequency energy and
may interfere with radio and television reception. The calculator com-
plies with the limits for a Class B computing device as specified in
Subpart ] of Part 15 of FCC Rules, which provide reasonable protec-
tion against such interference in a residential installation. In the
unlikely event that there is interference to radio or television reception
(which can be determined by turning the HP-14B off and on or by
removing the batteries, try:

B Reorienting the receiving antenna.

B Relocating the calculator with respect to the receiver.

For more information, consult your dealer, an experienced
radio/television technician, or the following booklet, prepared by the
Federal Communications Commission: How to Identify and Resolve Ra-
dio-TV Interference Problems. This booklet is available from the U.S.
Government Printing Office, Washington, D.C. 20402, Stock Number
004-000-00345-4. At the first printing of this manual, the telephone
number was (202) 783-3238.

West Germany. The HP-14B complies with VFG 1046/84, VDE
0871B, and similar non-interference standards.

If you use equipment that is not authorized by Hewlett-Packard, that
system configuration has to comply with the requirements of Para-
graph 2 of the German Federal Gazette, Order (VFG) 1046/84, dated
December 14, 1984.
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More About Calculatlons

IRR% Calculatlons

The calculator determines IRR% for a set of cash flows using math-
ematical formulas that “search” for the answer. The process finds a
solution by estimating an answer and then using that estimate to do
another calculation. In mathematical terms, this is called an iterative
process.

In most cases, the calculator finds the desired answer, since there is
usually only one solution to the calculation. However, calculating
IRR% for certain sets of cash flows is more complex. There may be
more than one mathematical solution to the problem, or there may be
no solution. In these cases, the calculator displays a message to help
you interpret what has happened.

Possible Outcomes of Calculating IRR%

These are the possible outcomes of an IRR% calculation for which
you have not stored a guess.

B Case 1: The calculator displays a positive answer. This is the only
positive answer. However, one or more negative answers may exist.

B Case 2: The calculator finds a negative answer but a single positive
answer also exists. It displays: IRR%>@ EXIST. To see the nega-
tive answer, press (4] to clear the message. To search for the
positive answer, you must input a guess. (Refer to “Storing a Guess
for IRR%,” below). There might also be additional negative
answers.

B Case 3: The calculator displays a negative answer and no message.
This is the only answer.
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B Case 4: The calculator displays the message: MAHMY ~HO S0OL
(Many or No Solution). This indicates that the calculation is very
complex. It might involve more than one positive or negative an-
swer, or there may be no solution. To continue the calculation, you
must store a guess (see below).

B Case 5: The calculator displays: HO SOLUTIOHN. There is no an-
swer. This situation might be the result of an error, such as a
mistake in keying in the cash flows. A common mistake that results
in this message is putting the wrong sign on a cash flow. A valid
cash-flow series for an [RR% calculation must have at least one
positive and one negative cash flow.

Halting and Restarting IRR%

The search for IRR% may take a relatively long time. You can halt the
calculation at any time by pressing the [C] key. The calculator displays
the message: IHTERRUFTED. Pressing [¢] now displays the current
estimate for IRR%. You can resume the calculation by:

B Pressing [STO) ¥ 1RR% | while the current estimate is displayed in
the calculator line. This continues the calculation from where it left
off.

B Storing a guess for IRR%, discussed below.

Entering a Guess for IRR%

To enter a guess, key in an estimate of IRR% and then press [STO]
Bl . You can enter a guess for IRR% at these times:

B Before beginning the calculation. A fairly accurate guess can reduce
the time required to calculate an answer and reduce the chance of
the calculator solving for an undesirable negative solution.

B After you've interrupted the calculation.

B After the calculator has halted the calculation due to any of the
aforementioned cases. However, for cases 3 and 5, no (other) solu-
tions will be found.
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When calculating IRR% using a guess, the calculation halts when it
finds an answer. However, there may be additional positive or nega-
tive answers, or no true solution at all. You can continue searching for
another solution by halting the calculation and entering a different
guess.

One way to obtain a good guess for IRR% is to calculate the NPV for
various interest rates. Since IRR% is the interest rate at which NPV
equals zero, the best estimate of IRR% is the interest rate that yields
the value for NPV closest to zero.

To find a good estimate for IRR%, compute NPV by entering your
IRR% guess as 1%. Repeat the calculation of NPV for several values of
1%, and look for trends in the results. Choose as your guess for IRR%
a value of I% that produces an NPV close to zero.

Effect of Using [l =] to Correct Data

The HP-14B stores the statistical numbers in an “accumulated” fash-

ion. It doesn’t store every number that you enter, but rather it
performs intermediate calculations when you press the (2+] key. The

-| key performs the opposite intermediate calculations to effec-
tlvely remove a number or pair of numbers from the stored results.

When correcting statistical data, [ >~ ] does not delete rounding errors
that may occur during the intermediate calculations done by [Z+].

Thus subsequent results for corrected data may be dlfferent than for
data that was entered correctly without having to use #[=-]. How-
ever, the difference will not be serious unless the incorrect data has a
very large magnitude compared with the correct values; in this case,
you may want to clear the statistical registers and re-enter the data.

Range of Numbers

The largest positive and negative numbers available on the calculator
are +9.99999999999 x 10%%%; the smallest positive and negative
numbers available are £1 x 1074%. Underflow displays a zero. Re-
fer to the message OVERFLOM in “Displayed Messages” following this
appendix.
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Equétions Used

Percentage Calculations

NEW — OLD

%CHANGE = < oLD ) X 100

PART
TOTAL

%TOTAL = < ) X 100

PRC — COST

R = x 100
wa - (€ EOT)

Business Calculations

REV X PROF%
INVS

ROI%: =

B.EVEN: PROF = #SLD x (PRC — VARC) — FIXC

SOLD
(ENDI + BEGI) + 2

INVEN: INVEN =

Time Value of Money (TVM)
Payment Mode Factor: S = 0 for End mode; 1 for Begin mode.

I%YR

o
% P/YR
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i% X S
100

O=PV+<1+ >><PMTX

-N
i%
FV x (1
+ ( + 100>

Amortization

ZINT = accumulated interest

ZPRN = accumulated principal
i = periodic interest rate

BAL is initially PV rounded to the current display setting.
PMT is initially PMT rounded to the current display setting.

I%YR
P/YR x 100

For each payment amortized:

INT” = BAL X i (INT is rounded to the current display setting;
INT” = 0 for period 0 in Begin mode.)

INT = INT’ (with sign of PMT)
PRN = PMT + INT’
BAL,y, = BALy; + PRN
2INT,p = ZINT,; + INT

2PRN,,, = ZPRN,;; + PRN

Interest Rate Conversions

o P
EFF% = Kl + %) - 1] x 100
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Cash-Flow Calculations

j = the group number of the cash flow.
C;j = amount of the cash flow for group j.
n; = number of times the cash flow occurs for group j.
k the group number of the last group of cash flows.
N; = ) Zt n; = total number of cash flows prior to group j.
<I<j

k . -n,
3 S 1 — (1 + i%/100) 7 . ,N_)
PV = %/1
NPV = C, + j; (c] X % /100 X (1 4 i%/100)™i

When NPV = 0, the solution for 1% is IRR%.

Statistics
- 2x - 2y;
* n y n
Sy
Ew ylxl
2y;
_ S, — %) - Sy, — 1)
5= n—1 5y = n—1
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Forecasting

Model Transformation X; Y;
L y=0b+ mx y=1">b+ mx X; i
EX y = be™ Iny=1Inb + mx X; In y;
LOG |y=b+mlnx |y=b+ mInx Inx |y
P y = bx™ Iny=Inb+mlnx [Inx; |Iny,
— 2X; — 2Y;
Let: X=— Y = :
n n
SX2 = (X, — X)? SY2 = Z(Y; — Y)?
XY =2, — X) (Y, — V)
Then: m = SXY
SX2

b = B for L and LOG models, and
b = B for EX and P models,

where B=Y — m X.

SXY

VSX2 x SY2
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Displayed Messages

Under certain circumstances, for example, when you attempt an oper-
ation that is not allowed, the calculator will display a message. Some
messages flash briefly in the display as reminders and others stay in
the display until you press any key. The attention annunciator (4\)
will be displayed along with certain messages.

CHALCULATIHG
The calculator is busy.

CAHMOT SOLVE
Attempt to solve for P in the interest conversion application or for
P/YR in the TVM application.

DIVIDE EBY 8
Attempt to divide by zero.

I <= -188%

One of the following values is less than or equal to —100%:
B J/YR =+ P/YR in the TVM application.

B NOM% - P when calculating EFF%.

B EFF% when calculating NOM%.

INTEREUFTED
An IRR%, I/YR, or amortization calculation was interrupted by press-

ing [C].
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IMVYALID DATH
A data error. Check the values you are calculating with.

INVYARLID FIT
Forecasting model is inappropriate for input data.

IMVALID LH
Attempt to take the natural logarithm ( {LH} in the MATH menu) of
zero or a negative number.

IHVALID n!
Attempt to calculate the factorial ({rn!} in the MATH menu) of a
negative or non-integer value.

IHVALID H
Attempt to calculate I/YR with N < 0.9999 or N > 1010,

IHVALID PER.

Cash-flow periods must be in the range from 1 to 999 and amortiza-
tion periods must be in the range from 1 to 1200. This message
indicates an attempt to enter values outside those ranges.

THVALID W™
Exponentiation error. Attempt to raise a negative to a non-integer
power, zero to a negative power, or 0°.

IRE=>8 EXIST
Calculation of IRR% produced a negative answer, but the HP-14B has
determined there is also a unique positive answer. Refer to page 165.

LIST IS FULL
The cash-flow list is full. (The maximum number is 21 groups.)

MAMHY ~HMO S0OL

A solution for IRR% or I/YR may or may not exist. If you are attempt-
ing to solve I/YR, you may be able to perform the calculation using
IRR%. If you are attempting an IRR% calculation, refer to page 165.

MEMORY CLERR
Any data that was stored in the calculator has been cleared (page

157).
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MEMORY FULL

The expression in the display has too many levels of parentheses to fit
in memory. Memory for the display can hold a maximum of eight
levels of parentheses.

HEED HUMEEE
An application was requesting an input and no number was entered.

MO BEST FIT

A math or statistics error was encountered while attempting to find
the best fitting curve model or not enough data was entered (too few
data points or x-data only).

MO CASH FLOM
An IRR% or NPV calculation has been attempted when the cash-flow
list is empty.

MO SOLUTION

No solution exists for the given inputs to the TVM application or for
the given cash-flow list with NPV or IRR%. This most commonly re-
sults from an incorrect sign for a cash flow.

MO STRAT DATA
No statistics data is currently stored (refer to “Entering Statistical
Data” on page 102).

OVERFLON

Warning (displayed momentarily); the magnitude of a result is too
large for the calculator to handle. The HP-14B returns + /-
9.99999999999E499 in the current display format. (Refer to “Range of
Numbers” on page 167.) Also, QWERFLOW can be an error message
from the TVM calculation indicating a result in a calculation is too
large for the HP-14B to handle.
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SERTOHEG
Attempt to take the square root of a negative number.

STAT ERROE

Statistics error: represents a divide by zero or math error in a statisti-
cal calculation, n = 0 for a mean calculation, n < 1 for a standard
deviation or curve fit . It can also mean that all x-data or y-data are
equal for a curve fit. (Refer to the equations for statistics on page 170
and the footnote on page 113.)

UHODERFLOM

An internal result in a TVM calculation was too small for the HP-14B
to handle.
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Function Index

Calculates the reciprocal of the displayed
number.

Function Keys and Description Page

+/— A 19
Changes the sign of the displayed number.

Shift key. Activates shifted functions (functions 17
printed in gold).

. (period) Eoisp){.} 26
Sets period as the decimal point.

, (comma) g (DisP]{.} 26
Sets comma as the decimal point.

() (parentheses) or 31
Used to specify the order of calculation.

« (€] 18
Backspaces or clears the displayed number, or
backs out of menu.

A | 93
Moves upward through the cash-flow list or the
business applications, or continues forecasting.

Also moves upward through the three results of
an AMORTization calculation.

v (v] 93
Moves downward through the cash-flow list or
the business applications, or continues forecast-
ing. Also moves downward through the three
results of an AMORTiIzation calculation.

1/)( . 33
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Function

Keys and Description

Page

Yo

%CHG

%TOTAL

xP/YR

ALL

AMORT

D|V|des the dlsplayed number q by 100 (g [
gy x q @[
0fq1(q1 +q,

Stores or calculates the percent change in the
OLD-NEW-%CHG application.

Stores or calculates the percent total in the
PART-TOTAL-%TOTAL application.

Multiplies the number in the display by P/YR and
stores the result in N for the TVM application.

Accumulates x- and y-values into statistics
memory.

Removes x- and y-values from statistics
memory.

{2} {=}

Sum of x statistical data.

(STAT) {2} (=%}

Sum of the squares of the x statistical data.

{2} {=v}
Sum of the products x x y for the statistical
data.

{Z} {+}

Sum of the y statistical data.

{Z} {»2}

Sum of the squares of the y statistical data.

{ALL}
Dlsplays all non-zero digits.

AIIoWs'youﬂ to calculate an amortization schedule
for the current TVM calculation.

{(FIT} {B}
Fits your statistical data to the best fitting curve
model.

32

40

41

61

102

102

107

107

107

107

107

25

76

113

Function Index
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Natural antllogarlthm Raises e to the power of
the number in the display.

Function Keys and Description Page

b {FIT} select model {b} 113
Calculates a value in the curve fitting equation of
the statistics function. For a linear curve fit, this
value represents the y-intercept.

B.EVEN 46

BEG/END | 62
Used to set Begin or End mode for TVM
calculations.

BEGIN f 62
Sets Begln mode for TVM calculations.

Clear/cancel 18
Clears current display contents; cancels current
application.

CLEAR (CLEAR] 19

isplays menu for clearing portions of memory.

Clear 2 1] {2} 102
Clears statistics memory.

Clear ALL J {ALL} 19
Clears aII stored data.

Clear registers J{RG} 19
C ears reglsters

Clear TVM - {TVM} 61
Clears the TVM application.

COMPUTE OMPUTE | 43
Computes IRR%, NPV, or one of the values in
the business applications (ROI, B.EVEN, or
INVEN).

CST CST 40
Stores or calculates the cost in the CST-PRC-

MAR application.

DISP DISP] 24
Displays a menu for changing the display format.

E &Lsl 27
Begins exponent for exponential notation.

eX {e*} 34
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Function Keys and Description Page

EFF% 81
Stores or calculates the effective rate in the
NOM%-EFF%-P application.

END el /END | {EHDY} 62
Sets End mode for TVM calculations.

EX [STAT] {FIT} {Ex} 113
Fits your statistical data to the exponential
model.

FIT [STAT] {FIT} 113
Allows you to select a model for curve fitting
statistical data.

F1X DI {FI=} 25
Selects FIX mode; allows you to specify the
number of displayed decimal places.

FRCST E(FRCST) 113
Forecasts values based on a best curve fit of
previously entered statistical pairs.

FV 60
Stores or calculates the future value in the TVM
application.

I/YR 60
Stores or calculates the interest rate in the TVM
application.

INPUT 18
Enters values requested by the calculator, sepa-
rates two statistical values, or completes a
pending calculation.

INVEN B (INVEN] 48
Allows you to do an inventory analysis.

IRR% £ (IRR%] 99
Allows you to enter a cash-flow list and compute
its internal rate of return.

L {FIT} {L} 113
Fits your statistical data to the linear model (per-
forms linear regression).

LAST B(LAST] 35
Displays previous result.
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Function Keys and Description Page

LN B(MATH] {LN} 34
Natural logarithm.

LOG (STAT]) {FIT} {LOG} 113
Fits your statistical data to the logarithmic
model.

m {FIT} select model {m} 113
Calculates the m-value in the curve fitting equa-
tion. For linear regression (the linear curve
model), m is the slope of the line.

MAR MAR 40
Stores or calculates the margin in the CST-PRC-
MAR application.

MATH B(MATH] 34
Displays the {e*}, {LN}, and {n!}
functions.

N ) 60
Stores or calculates the number of periods in the
TVM application.

n {Z} {n} 107
Number of x- or x,y-items accumulated in statis-
tics memory.

n! SMATH] {n1} 34
Calculates the factorial of the displayed number.

NEW B(NEW 40
Stores or calculates the new value in the OLD-
NEW-%CHG application.

NOM% | % 81
Stores or calculates the nominal rate in the
NOM%-EFF%-P application.

NPV B NPV 96
Allows you to enter a cash-flow list and compute
its net present value.

OoLD & (o 40
Stores or calculates the old value in the OLD-
NEW-%CHG application.

OFF g (o 15
Turns the calculator off.
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Function

Keys and Description

Page

P/YR

PART

PMT

PRC

PV

RCL

RND

ROI%

SHOW

STAT

"Srtokres the number of periods per year for the
NOM%-EFF%-P application.

{FIT} {F}

Fits your statistical data to a power curve model.

Stores the number of periods per year for the
TVM application.

Stores or calculates the part in the PART-TOTAL-
%TOTAL application.

PMT
Stores or calculates the payment in the TVM
application.

PRC
Stores or calculates the price in the CST-PRC-
MAR application.

Stores or calculates the present value in the
TVM application.

{FIT} select model {r}

Correlation coefficient for x,y statistics data fit to
a curve.

register

Recalls a number from a register.

Rounds the displayed number to the number of
decimal places specified by the current display
format.

Allows you to do a return on investment
analysis.

Temporarily shows all 12 digits of number.

STAT
Displays a menu for accessing statistics
functions.

81

115

61

41

60

40

60

115

29

34

44

25

102

Function Index
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Function Keys and Description Page

STO register 29
Stores the displayed number into the designated
register.

STO + register 37
Adds the contents of register to the displayed
number and stores the result in register.

STO — (=] register 37
Subtracts the displayed number from the con-
tents of register and stores the result in register.

STO x register 37
Multiplies the contents of register and the dis-
played number and stores the result in register.

STO =+ (=] register 37
Divides the contents of register by the displayed
number and stores the result in register.

SWAP B SWAP] 31
Interchanges numbers separated by an operator
or colon.

sX {=} {s=} 112
Standard deviation of the x statistical data.

sy {=} {sv} 112
Standard deviation of the y statistical data.

TOTAL B TOTAL 41
Stores or calculates the total in the PART-TOTAL-
%TOTAL application.

x2 B2 33
Calculates the square of the displayed value.

\/ x Calculates the square root of the displayed
value.

X {=7} {7} 108
Calculates the mean of the x statistical data.

% {FIT} select model {%} or 113
{#}

Calculates an estimate of x for the displayed y
using a curve fit of the x,y-statistical data.
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Function Keys and Description Page

Xw {z¥} {=u} 112
Calculates weighted mean of the x statistical
data weighted according to the y-values.

y {=7} {7} 112
Calculates mean of the y statistical data.

¥ {FIT} select model {i} or 113
{#}
Calculates an estimate of y for the displayed x
using a curve fit of the x,y-statistical data.

y)< B 7; 34
Exponentiation operator.
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Index

Page numbers in bold type indicate primary references; page numbers
in regular type indicate secondary references.

Special Characters

4, 19
=, 18

P/YR|, 61
, 17
and (], 31-32
{.}, 26
11, 26
(€], 18, 36
(a) and v, 43, 78, 93
A and v annunciators, 17
- 17
¥ 16
A attention annunciator, 17
g1 low battery annunciator, 17
___} shlft annunciator, 16-17
=(i/=), 33-34
#SLD 43 46-47
(%), 32
%CHG calculation, 40
%CHG equation, 168
@(cCre], 39
%TOTAL calculation, 23
%TOTAL equation, 168
g (ocToTAL), 39

7], 33-34
(=+), 102
=, 102, 167
Ex functlon 107, 111
Zxy function, 107

184 Index

>x2 function, 107
2y function, 107, 111
Zy? function, 107

A

Adding a percentage, 32-33
Advance payments, 73-74, 136
Advertising expenses, 123
{ALLY}, 25
B (aviorT], 61
Amortization, 76
equations, 169
of a single payment, 79
schedule, 76
Annuity, 71
Annunciators in the display, 16-17
Answers to questions, 152-153
Antilogarithms, 34
Applications, 22
APR, 129
Arithmetic, 19-21, 30
in registers, 37
Arrow keys
for editing cash flows, 93
to continue forecasting, 115
to view amortization values, 78
with business applications, 43
Assets, 41-42
Automobile loan, 62, 133



{b}, 108, 115, 171

b (curve fitting), 115

{B}, 107

Backspacing digits, 18

BAL, 76

Balance, 50, 66

Balance in amortization, 76
Balloon payment, 50, 66
Battenes 154

, 61, 62

BEGI 43 48 49

BEGIN in the display, 17
Begin mode, 62

Best fitting curve, 115, 121
JEVEN], 43

Break-even analysis, 43, 46
Bottom of cash-flow list, 93
Brightness of the display, 15
Business applications, 24, 43
Buy option, 72

C

(c], 18, 36
Calculator
clearing, 18
memory, 27-28
not functioning, 158
resetting, 157
Support, 152
Canadian mortgages, 134

Capitalized value of a lease, 73-74

Car loan, 62-63, 133
Cash discounts, 123, 133
Cash-flow
calculations, 53, 58, 86
diagrams, 50, 52
initial, 90
negative and positive, 52

Cash-flow list
clearing, 96
entering and editing, 91
memory, 95, 103
organization of, 50, 90
sharing with statistics, 28
using numbers from, 95

Cash paid out, 52

Cash received, 52

Chain calculations 20, 30

FCLEar], 16, 19, 21
Clear menu, 16
Clearing

cash-flow list, 96

memory, 19, 157

messages, 27

numbers, 18

statistics memory, 19, 102

TVM application, 19, 61
Commas in display, 26
Compound interest, 53
Compounding

annual, 68

continuous, 126

daily, 83-84

monthly, 62

periods, 81, 83

semjmonthly, 70

w1th' busmess appl1cat1ons 43
\ , 86, 101

with /] and |

Continuous Compoundmg, 125—126

Continuous memory, 15
Contrast of the display, 15
Correcting a cash flow, 93

Correcting statistical data, 167

Correlation coefficient, 115, 116, 119

(csT], 39

Cube root, 34

Curve fitting, 115, 118
Curve models, 114, 171

Index
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Daily compounding, 83-84

Decimal point, comma or period, 26

Decimal places, 25
Deleting, See Clearing
Diagnostic self test, 159
Dim display, 154
Dlscountmg cash flows, 88-89
f(oise], 21, 24-25
Display, 16-17

annunciators, 16-17

contrast, 15

format, 24-25

menus, 16

messages, 172

using results in, 30
Displaying all the digits, 25
Division, 20
Down payment, 62

, 27
Edltmg cash flows, 91

F%], 59, 60, 81
Effectlve interest rate, 55, 81
E in numbers, 27
Electronic interference, 164
End mode, 62
ENDI, 43, 48-49
Entering negative numbers, 19
Environmental limits, 158
Equals, 20
Equations used, 168
Erasing, See Clearing
Error messages, 172
Estimates for IRR%, 166
{e~x}, 34
{EX}, 107
Exponents, 34
Exponent of ten, 27
Exponential curve, 114, 117, 116
Exponential function, 34

186 Index

F

Factorial, 34
Factors, 136-137
Fees up front, 129, 130
Financial problems, 56
{FIT}, 107, 116
{FIX}, 25
FIXC, 43, 46-47
Forecasting, 113, 116
based on history, 121
specifying the model, 115
using the best fitting model, 115
F rmattmg the display, 24-25
, 21, 114
Future value 50
definition, 57
of a loan, 66
(Fv), 57, 61

in amortization 76

G

Grouping cash flows, 90
Guesses with IRR%, 166

Halting an IRR% calculation, 166
Help, 152

Home financing, 64

Humidity range, 158

i
(i7va), 57, 61

in amortization 76
Individual retirement account, 70
Initial cash flow, 90
INPUT annunciator, 17
(InPUT], 18
with business applications, 44
with cash-flow list, 91
with curve fitting, 115
with forecasting, 115



Installing batteries, 155
INT, 76
Interest, 76
compound, 55
effective, 55, 81
equations, 169
nominal, 55, 61, 81
on loan, amount of PMT applied
toward, 76
simple annual, 55, 125
Interest only loan, 130
Interest rate conversions, 24, 81
Internal precision, 25, 34-35
Internal rate of return, See also IRR%
calculations, 87, 88, 99
INUEN 43, 48-49
], 43
Inventories, 41-42
Inventory turnover, 43, 48
Investment comparisons, 82
INVS, 43, 44-45
IRR%
calculations, 99, 170
entering an estimate, 166
halting and restarting, 166-167
possible outcomes, 165-166
storage in I/YR, 101
1, See also Cash-flow list, 59,
60, 86, 88

K

Keying in negative numbers, 19
Keystrokes in the manual, 17

L

{L} , 107

| s7l, 34-35

Labeled results, using in a calcula-
tion, 30

Large numbers, keying in and dis-
playing, 27

Largest number available, 167

Lease calculations, 72
advance payments, 73-74, 136
capitalized value, 73-74
payment, 72

Linear estimation, 122

Linear regression, 114, 117, 118, 121

{LN}, 34

Loan calculations, 62, 125
amortization, 76
APR, 129
future value, 66
interest only, 130
interest rate, 64
number of payments, 69
odd first period, 132
payment, 66
present value, 64

{LOG}, 107

Logarithm, 34

Logarithmic curve, 114, 117

Low batteries, 154

low battery symbol, 15

m (curve fitting), 115
{m}, 108, 115, 171
(MAR], 39-40
Margin, 39, 40
Margin equation, 168
Markup on cost, 40-41, 42
arkup on price, 40, 42
, 21, 33-34, 126
Math menu, 34
Mathematics functions, 33-34
Maturity value, 50
Mean, 108-109
Mean, weighted, 112
Memory, 15, 27-28
Memory, sharing between cash-flow
and statistics, 95, 103
Menus, 16, 21
labels, 16
pointers, 16
Messages, 172
Messages in display, 27
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Mortgages
amount, 64
Canadian, 134
payment, 22-23, 66
wraparound, 146
Mutual fund, 50

{n}, 107
{n!}, 34
(N), 57, 61
[N], in amortization, 76
Natural logarithm, 34
Negative cash amounts, 51-52
Negative numbers
in arithmetic calculations, 19
in cash-flow calculations, 87,
51-52
in TVM calculations, 64, 51-52
Net future value, 149
Net present value, 88, 94, 96
NET/30, 123
5 , 39
, 57, 60, 81
N, non-integer, 69
Nominal interest rate, 55, 61, 81
NPV, storage in PV, 101

V1, See also Cash-flow list, 59,

60, 86, 88
Numbered registers, 28-29
Numbers
clearing, 18
entering, 18
entering negative, 19
negative cash amounts, 51-52
raising to a power, 34
range, 167
recalling, 29
rounding, 34-35
storing, 29
swapping the order of, 31
squaring, 33-34
storing, 29
totaling a list, 103-104

188 Index

Numbers (continued)
totaling two lists, 111-112
using from cash-flow list, 95
using the last result, 34-35

o

Odd first period, 131

Off, turning itself, 15
@), 15

@], 39

On and off, 15
One-variable statistics, 103

P

{P}, 107
[Pl 59, 60, 81
Parentheses, 31-32
& (PART], 39
Partial period, 131
Payment
definition, 56
mortgage, 127-128
periods, 83
Percent, 32-33
Percent change, 39
Percent of total, 39, 41
Percentage applications, 23, 39
Periodic interest rate, 55
Periods in display, 26
Periods per year, 101, 61, 81
(pmT], 57, 61
[PMT], in amortization 76
Pointers in the display, 16
Points up front, 129, 130
Population standard deviation,
109-110
Positive cash amounts, 51-52
Power, 154
Power curve, 114, 117
Power on and off, 15
Power operator, 34
PRC, 43, 46-47
(PRC], 39



Precision, 34-35 S
Present value
definition, 57
factor, 136
of a lease 73-74
Principal, 76
PRN, 76
PROF, 43, 46-47
PROF¥, 43, 44-45
(pv], 57, 61
[pPv], in amortization 76

Sales price, 120
Sample standard deviation, 109
Savings, 68
annuity account, 71
college costs, 140
one deposit, 68
retirement account, 70
tax-free account, 143
taxable retirement account,
144-145

, 61 Scientific notation, 27
Self test, 159
Q Service, 162
agreements, 163
Quarterly payments, 84-85 charge for, 162

Questions, 152-153 determining if necessary, 158

shipping instructions, 163

R warranty on, 163
Setting the display, 24-25

{r}, 108, 115, 116, 171 Shift key i, 17
Radio frequency interference, 164 Shipping instructions for service, 163
Radix, 26 , 25-26
(RCL], 29, 36 Showing all digits, 25-26
Rebate on auto loan, 133 Signs of cash flows, 51-52
Recalling numbers, 28-29 Simple interest, 33, 53, 125
Reciprocal, 33-34 SLD, 43
Registers, 27-28 Slope, 118, 171

arithmetic in, 37 SOLD, 43, 48-49

sharing numbers, 42 Square root, 33-34
Regression, 115 Standard deviation, 108-109, 112
Regulatory information, 164 (s7AT], 21, 107
Resetting, 157 Statistical calculations, 102
Residual, 50 Statistical data, 102-103
Retirement account, 144-145 one-variable, 103
Return on investment, 43, 44 two-variable, 104
REV, 43, 44-45 Statistics memory, 95, 103
: , 34-35 (s10], 29, 36
ROI%, 43, 44-45 (+], 37-38
j , 43 (x], 37-38
Roots, 34 (sTo] (=], 37-38
Rounding numbers, 34-35 (=], 37-38

Stockturn, 48
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Stored numbers, using in calcula-
tions, 36-37

Storing NPV and IRR%, 101

Storing numbers, 28-29

Student loan, 84-85

Subtractmg a percentage, 32-33

| AP, 31, 104

Swappmg numbers, 31

{sx}, 107

{sy}, 107

T

Temperature range, 158
Testing the calculator, 159

Three-value applications, 28, 23-24,

39-40, 81
Top of the cash-flow list, 93
L], 39

Totaling a list of numbers, 103-104,

111-112
Turning itself off, 15
TVM
application, 22
calculations, 53, 57, 60
clearing, 61
organizing problems, 50
registers, 28
Two-variable statistics, 104

Up-arrow and down-arrow, 43, 78,
93

Using the displayed result, 30

Using the last result, 34-35

190 Index

\'4

Values, See Numbers

VARC, 43, 46-47

Viewing the cash-flow list, See Cash-
flow list

W

Warranty, 160

Weighted mean, 112-113

What if... TVM calculations, 137
Wraparound mortgage, 146

x-values in forecasting, 115, 119
x, 107

xw, 107, 112-113

{%}, 108, 115

Y

y-values in forecasting, 115, 118
v, 107
2L, 34

Yield, discounted mortgage, 127
Yield of a contract, 99

{3}, 108, 115



Contacting Hewlett-Packard

For Information About Using the Calculator. If you
have questions about how to use the calculator, first check
the Table of Contents, the Subject Index, and “Answers to
Common Questions” in appendix A. If you can’t find an
answer in the manual, you can contact the Calculator Sup-
port Department:

Hewlett-Packard

Calculator Support

1000 N.E. Circle Blvd.
Corvallis, OR 97330, U.S.A.

(503) 757-2004
8:00 a.m. to 3:00 p.m. Pacific time
Monday through Friday

For Service. If your calculator doesn’t seem to work prop-
erly, see appendix A to determine if the calculator requires
service. Appendix A also contains important information
about obtaining service. If your calculator does require ser-
vice, mail it to the Calculator Service Center:

Hewlett-Packard

Calculator Service Center
1030 N.E. Circle Blvd.
Corvallis, OR 97330, U.S.A.

(503) 757-2002

For Information About Hewlett-Packard Dealers,
Products, and Prices. Call the following toll-free
number:

(800) FOR-HPPC
(800) 367-4772
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