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0. To BEGIN



Read This First!
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Time is an investment. If you spend it wisely, it will give you
ENoORMOUS returns.

Invest your time in this book.

It covers exactly what you need to know to use your HP 17Bi1 effectively
—and quickly. If you have time to use this machine, you have time to
learn it first (it doesn’t take that long). And you've already finished the
toughest part of this Course—getting started—so just keep going.

In this book, you’ll see many applications in financial analysis. But as
you read, keep in mind that the goal here is not just to memorize a set
of keystrokes and formulas. You're also going to get an understanding
of the fundamental principles, so that whenever you encounter a new
problem, you’ll be able to analyze it and solve it confidently. That skill
is the most valuable asset of all.

Read This First! 9
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What’s In This Machine?

Your HP 17Bi is a loyal and friendly calculator engine—congratula-
tions on a great choice! It represents a new generation of calculators,
with more power and flexibility than ever before. It can do all sorts of
things for you, from analyzing investments to remembering appoint-
ments to customizing formulas.

You simply need to tell it what to do.... And that brings up the next
question....

What’s Not In This Machine?

As sophisticated as technology is nowadays, it still hasn’t progressed
to the point where the machine can speak to youin your own language.
For now, you must “speak” its “language,” translating your everyday
calculation problems into forms it can understand.

Of course, this means you must define each problem correctly for your-
self first (often the hardest part). Don’t overlook that very important
step. But once you've set a problem up so that you understand it
clearly, it’s quite simple to translate it for your HP 17Bi11. Infact,learn-
ing to operate it is a lot like learning to drive a car: It all seems strange
at first, but after some training and practice, you’ll be doing things
quite automatically—without even thinking much about them.

That training and practice is what this book is going to give you.

What’s In This Machine? 11



What'’s In This Book?

This book is indeed your Drivers’ School for the HP 17B11. After learn-
ing about your machine’s controls and buttons, you’ll take it through
the Course for extensive “road training.” There you’ll encounter lots
of explanations, diagrams, quizzes and answers. Once you complete
those, you’ll be ready to drive anywhere your vehicle can go (and that’s
a lot of places).

What makes the Course Easy is the fact that you can choose your own
speed and route. So don’t worry about how fast you’re moving. It’s not
a race; you can go over the same stretch of road again and again until
you’re comfortable with it. You’ll also get some rest areas to stop and
review where you’ve been, and some alternate “routes,” in case you
already know certain things and don’t need to practice them.

What’s Not In This Book?

You won’t find equal time given to everything, because some things
just don’t need as much explanation. Anyway, if you want a complete
description of everything, you already have it right there in your
Owner’s Manual. That’s what it’s there for—as a reference manual to
let you conveniently look up keys, functions, and quick examples.

But this book is not a reference manual. It’s an entirely different ap-
proach, a tutorial approach meant to be taken as presented. So start
here and “stay on the road!” Then, when you finish, a good reference
source like the Owner’s Manual will be much clearer and more useful
to you.

12 1. Lookine UNDER THE Hoop



A Few Words about the Example Problems

You may be more interested in, say, real estate lending than in leasing,
or in securities rather than personal finance. Well, there are example
problems in each of these areas in this Course. But do yourself a favor:
Don’t skip over the ones that aren’t in your favorite area.

“Why not?”

Because you're going to find that most financial problem-solving boils
down to the same basic concepts—just expressed in different words.
There are often far more differences in the terminology of the various
financial disciplines than in their underlying calculations.

So don’t skip over the problems that don’t seem exactly fitted to your
most immediate everyday work. That would be cheating yourself out
of part of your investment. Every financial problem has something to
teach you about the Time Value of Money, and the more practice you
get with it, the more fluent you’ll become in its language, and the more
skilled you’ll soon be in every area of financial problem-solving.

What’s In This Book? 13
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Turning the Key

You probably know how powerful the HP 17Bi1 is, so here’s the first
question that you probably want to ask.

Question: “Is it complicated to use?” Answer: Not at all.

The Button

Turn the machine on. The (ON)button (also marked (CLR)) is at the lower
left of the keyboard.

The Button

Now turn it off, by pressing (OFF). That is, press the gold { key, then
the key.

The gold @@ key is the “shift” key, which, like a shift key on a typewriter,
you must press first in order to perform any of the functions printed (in
gold) above the other keys. The only difference between the ff§ key and
a standard typewriter shift key is that you don’t need to hold down the
@ key while you then press another key.

(If you’re already familiar with the keyboard and the display, you can
skip ahead now to page 21.)

Turning the Key 15



A Good First Setting

At this point, there’s no telling what might be in the display. So to be
sure you're starting from the same point as this Course, you're going
to do a few preparatory keystrokes.

Don’t worry if you don’t understand these yet—you will soon. But you
can’t very well learn until you get the machine ready to learn with. So
turn your machine on, and...

Do This: Pressthe gold key, thenthe key. Now press ), then
the key.

Next, press the key, then the upper-left (™) key (just un-
der the display), then (2) and (INPUT).

Finally, press ), then the (<) key.

If you've done everything right, the machine will probably
beep, and then you’ll see this:

ERROR: =8
[FIN | EUZ | ZUM |TIME[SOLYE

(If this doesn’t work the first time, just try it all again.)

16 2. IN THE DRIVER’S SEAT



The Display

Even when things are going wrong, the display usually tries to tell you
what’s going on. When in doubt, look at the display for clues.

(Ifyou already know all about the display, what it’s telling you and how

to adjust it, then skip ahead now to page 19).

The Viewing Angle

Can you see and read the display comfortably? It’s hard to read if it’s
aimed at the wrong angle, but you can adjust that angle.

Try It: With the machine on, press and hold down the (ON)(CLR)key.
Then press and hold the (+) or the(=) key and watch how the
viewing angle varies. Play around with it until you find a
comfortable angle.

Messages and How to Clear Them
The ERROR: +8 is a good example of a message—usually telling you
of an error or asking you for something. A message just temporarily

covers part of the display. To get rid of it, simply press the (@) key.

Do that now ((«)).

The Display 17



The Calculator Line

Now your display should look like this:

B. 68
LFIN | EU | UM [TIME

The display has two full lines. For numbers (and messages), it usually
uses the upper line.

Try This: Keyinanumber—say, 123.45. Press(1]2]3] - J4)]5]INPUT).

See how the number keys work? When you're doing cal-
culations, the upper line is shows the arithmetic, so it’s
called the Calculator Line.

123.43
_FIN | BUZ | 2K [TIME[ZOLVE]

The Menu Line

The lower line is the Menu Line. Each of the selections on the Menu
Line is associated with the ("N key directly beneath it. Whenever you
want to make a menu selection, you simply press its key.

The Menu Line is the best way to tell “where” your calculator is. For
example, the menu you're seeing this right now (above) is the MAIN
Menu, the “home base” starting point. (After all, it only makes sense
to start a “Driver’s Course” from home.)

18 2. IN THE DRIVER’s SEAT



The Keyboard

Now look at the keys (if you already know the basics of the keyboards,
go ahead and jump now to page 21).

The Arithmetic Keys

Look first at the lower five rows of keys on the keyboard. This is where
you’ll find the keys for your arithmetic and other number-oriented
operations. The digit and math keys are here, as are and (),
which you've seen already.

The Other Keys

Look next at the upper two rows of keys. These keys are mostly for
moving and selecting the numbers and operations in your HP 17B11.
Also, as you’ll soon see, you can use them to spell out words and names,
very much like a typewriter.

And of course, you've already learned that many keys have second
(“shifted”) meanings too—again, just like a typewriter.

Take a closer look now at the “shift” key....

The Keyboard 19



The @ Key

As you know, the gold key on the keyboard is the shift key (shown here
as ). It’s no coincidence that each key’s “shifted” meaning is printed
in gold right above it.

Try This:  Press the { (shift) key. What happens? The _+ annun-
ciator appears (a little signal up there in the Annuncia-
tor Area), telling you that the next key you press will
produce its gold operation.

Press ) again. The _» disappears. [ is a toggle key,
because it alternates its meaning.

Keep these things in mind about the shift key:
Unlike a typewriter, you don’t hold it down while pressing the key
you're “shifting.” Just press and release the ) key, then press the key

you want. The _» will always tell you when the [ is in effect.

But the _» is cancelled after every use; you need to re-press the {f§ for
every gold character you want. That is, i is not a “Caps Lock” key.

20 2. IN THE DRIVER’s SEAT



Pop Quiz

This is just a quick little stop-and-check point. Things move pretty

slowly here at the beginning, but that doesn’t last very long. Be sure

you know these things before you go on.

The answers are on the next page, but don’t look until you need to.

Along with those answers, you’ll find page numbers for re-reading, just

in case. Take your time—who cares if you re-read? It’s your Course.

1.

What's a toggle key? Name one such key.

How many lines does the display have? How are they used?

What’s an annunciator?

What’s a message? How do you get rid of it?

What will happen to your calculator if you forget to turn it off
before leaving for Nepal?

Pop Quiz 21
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Pop Answers

A toggle key is like a light switch: hit it once to turn something
on; hit it again to turn it off. ) is one such key (see page 20 for
review).

The display hastwo lines. The upper line is called the Calculator
Line, because it shows you numbers (and messages, sometimes).
The lower line is the Menu Line, which tells you your current
calculation choices (to review all this, see pages 17-18).

An annunciator is a little signal, a status indicator that appears
in the Annunciator area, above the Calculator Line, to keep you
informed of the current “doings” of the machine.

You generally can’t and shouldn’t do anything about it—just
understand what it means. For example, the shift annunciator,
—», means that any key with a gold operation written above it will
now produce that operation if pressed (page 20).

A message is a phrase or question that appears temporarily in
front of the Calculator Line, to notify you of an error or ask you
todo something. When you want a message to go away, just press

(«) (page 17).

2. IN THE DRIVER’S SEAT



5.

After about 10 minutes, it will turn itself off. Then, when you
come back and turn it on, its display (and memory) will be the
same as when you left—so don’t lose any sleep over it.

Pop Answers 23
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Warming Up the Arithmetic Engine

Basics first

” of any calculator. No matter how else

you use your HP 17B1, it should certainly be able to add 2+2.

engine

Arithmetic truly is the “
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)

to page 46

jump

Ready to “crunch” a few numbers, then?

As you know, most arithmetic happens on the Calculator Line (the

upper display line). So turn your machine on (ifit’s not on already) and

look at that line....

25
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Clear For Departure?

You’re starting with some numbers already in the display. Do you need
to clear anything before starting a new calculation?

Try It:  Press (2]5)@(X) and see the result:  3.8@
That 123,43 didn’t mess up anything, did it?

Again:  What if you now want to find 1/495,616? Do you need to
clear away that 3. 88 first?

Nope:  Fullspeed ahead: (a]9)5) 6] 1) 6)@iX), (ans.: 784.88). The

2. 88 was just “bumped” out of your way.

Anytime you finish a calculation, the machine knows it.
And it will automatically “bump” that result up out of your
way when you begin the next calculation. You don’t need to
clear anything!

You don’t need to clear the display if you’ve just completed a calculation.

26 3. LEARNING TO DRIVE



OK, But:

Or, #2:

What ifyoudecide to scrap a calculation midway—when
it’s not complete?

Suppose you're trying to find+/495,616, as you did on the
previous page, but you mistakenly key in 496561... and
right then you discover your goof. How do you fix it?

To back the wrong digits out, just use the (#) key. It’s a
simple backspace key, so...

First, back out the wrong digits: («]«]«]e).

Now key them in correctly: (5]6]1]s)...
...and finish the problem:

To simply start over, you can clear the entire Calculator
Line in one “swell foop:” Press (lower left corner).

Now that you know how to clear things if necessary, you’re ready to

start “driving around....”

Warming Up the Arithmetic Engine 27



How Many Digits Do You Have?

As you begin, notice that the display is showing exactly two digits past
the decimal point on every number. Since the HP 17Bi11is a financially-
oriented calculator, this simply makes good “cents.”

But is this the best precision you can get?

Not by a long shot.

In fact, every number has 12 digits, no matter how many you can see
at the moment. For example, that 784, B8 you just computed is really

784, 880000000.
(Count ’em—there should be a total of 12 digits.)

You just aren’t allowed to see beyond those first two zeros right now.

28 3. LEARNING TO DRIVE



Ah, but...

Notice This:

Keyin (2] 1) o] -J e8] 7)6]5)4)3)2) 1), then press (INPUT)
(the key simply tells the machine that you've

finished keying in a number).
Here’s what you'll see: 218,99
“What gives? Why did the number change?”

It didn’t change. The calculator merely changed its
presentation to you.

The entire 210.987654321 is still in the machine, but
the display has been instructed to show you only the
first 2 decimal places, rounded like this, to represent
the number as accurately as possible.

Therefore the display rounds the number 210.987...
up to 210.99. But if the 7 had been a 4 or smaller, the
number would have been rounded down to 210.98.

Again, the point of all this is: It’s the display doing the editing—for

your eyes only. Your machine will always do all your arithmetic with

12 digits in each number.

Warming Up the Arithmetic Engine 29



How Many Digits Do You See?

Here’s how your display probably looks right now:

218,99
[FIN | EUS | SUM [TIME[SOLVE

Now, how do you tell the display to change its “editing policy?” What
if you want to see 4 decimal places rather than 2?

Say the Word:  Press the key. Here’s what you’ll see:

SELECT DISPLAY FORMAT
I T I

When in doubt, look at the display for clues as to
what to do: You want to FIX the number of decimal
places at four. So press the (™) key under IFFH,

Now you get another set of directions:

TYPE #DIGITS (B-113;
PRESS [INPUTI

You want 4 digits past the decimal point, so press

(4]INPUT).... Voila.

30 3. LEARNING TO DRIVE



Your display now shows this:

218. 9877
|FIN | EUZ | SUM [TIME[SOLVE

Just For Laughs: Set your display to show you ALL the decimal
places that aren’t merely trailing zeros.

Solution: Press then [EMM. Here’s the result:

2108, 987634321
LFIN | EUs | 2UM | TIME|SOLNE

Now you see ALL decimal places except any un-
necessary trailing zeroes. The 218, 9877 re-
veals its true identity.

(Now go back to dollars and cents format, by FIXing 2 decimal places.
You know how, right?)

Warming Up the Arithmetic Engine 31



Simple Arithmetic: A Matter of Choice

At this point, you have a choice to make. As you probably know, the HP

17B1 offers you two different ways to do arithmetic.

Do This: Press MODES). Among other menu items, you’ll see these

two choices: and IR

Try each one: First, press (notice how your display
then echoes your choice: ALGEBRAIC MODE).

ALGebraic arithmetic uses the (=) key. For example, to add
2 and 3, you would press(2)[+)(3)(=)(do it now).... As you can
see, this method imitates the way in which you might say
the problem to yourself: “Two plus three equals...”

Now try the other method: Press {MoDES)IHIA
(your display now echoes this choice: RPN MODE).

RPN stands for Reverse Polish Notation, so-named for the
Polish mathematician who developed the efficient logic it
uses. In this “reverse” method of arithmetic, you give the
operation last, thus eliminating the need for an (=) key.

To add 2 and 3, for example, press (2)ENTER)(3)(+) (in RPN
mode, the (=) key acts as the key).

32

3. LEARNING TO DRIVE



So, why the choice—and which way is best for you?

Long ago, HP calculators adopted the less conventional RPN style of
calculation, becauseit’s simply more efficient (for series of calculations
it requires fewer keystrokes than the ALGebraic method—and no pa-
rentheses). So most users who took the time to learn RPN soon “swore
by it” and became loyal to HP calculators as a result.

However, many other persons prefer to do arithmetic in the “left-to-
right” ALGebraic method. And since, for along time, HP built only RPN
calculators, these persons missed out on the many other great features
of HP machines.

Then, when HP did build some ALGebraic machines (as part of its new
generation of calculators), the situation became reversed: RPN users
began to wish that ¢hey could enjoy the latest technology and features
—but without having to switch from their beloved RPN.

Well, you know the rest of the story: HPis now offering a choice within
the same machine—so you don’t have to “un-learn” the method of

arithmetic you're now using. It’s that simple.

So choose the way that’s easiest for you (press MODES), then either
or ITDD....

...And then, once you’ve made your choice:

If you chose i, go now to page 40; otherwise, just turn the page....

Simple Arithmetic: A Matter of Choice 33



Arithmetic with the (=) Key (ALGebraic Mode)

This method of arithmetic doesn’t take much practice to learn. The

basic rule of thumb is: “saying it = doing it.”

Here’s a good set of examples (and remember that you can use the («)
or keys to back out or clear any mistakes):

Example:

Solution:

Calculate 342 -173+13

Press 32 2) 07 3®H()3)(=)  Answer: 182.08

See? You just press the keys just as you would say the
problem to yourself—left to right. And as you proceed,
you automatically get intermediate results (do the prob-
lem again and watch what happens after you press the
key). Then the (=) key gives your final result.

Example:

Solution:

Find 101.00-47.50%2

Press (1o )OO ET5)X[2)(=) Answer: 187.688

This left-to-right rule works even when you mix multi-
plication (and/or division) with addition (and/or subtrac-
tion)! And notice that you don’t need to key in any trail-
ing zeroes (i.e. 181,88 is just 181).

34
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Example:

Solution:

What’s 342-(173+13) ?

Press 34 2)O([(17B3)HEEDI)E) Answer: 196,688

If parentheses appear in the written problem, you use
them in your calculator, too. And notice how (173+13
changes to 186. 88 when you close the parentheses.

Example:

Solution:

Calculate 101.00-(47.50%2)
64 — (25 x 3 4)

(HEMEEXEDE
([ AE BN EIAEE]

Answer: 8,13 (Reminder: This is just the first two
decimal places, with the second digit rounded. To see
more digits, you know how to adjust the display, right?)

Notice that the keystrokes include an extra set of paren-
theses (around the entire denominator of the problem).
After all, that’s what is meant by that big horizontal line
between the numerator and denominator.

Notice also that at the very end, you don’t actually need
to close a parenthetical expression with the right paren-
thesis. The(=)key says that you’re finished, so the calcu-
lator closes all the open parentheses for you.
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Changing the Sign of a Number

Try This:  Find 34 x (-19)

Solution: Press(3]4)X)=1)9)(=) Answer: -646,88

This is the simplest way to key in a negative number.
And again, you do it just as you say it: “34 times negative
19 equals...” (the parentheses in the problem statement
are simply for clarification—they’re optional).

But there’s another way to do it, also.

Like This: Suppose now that you want to change that -646., 88
into 646, 88,

Solution: Press the(+/-)key.

That’s the “change sign” key. It changes the sign of
the number you’re working on. Notice that this
key is a toggle key—with alternating meanings.

So there are two ways to make a number negative in ALGebraic mode,
the (-) key and the key.
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Playing the Percentages

Do you realize how easy it is to do percentage calculations on the HP
17B11? Yes, even these—everybody’s least favorite math problems—
are a breeze.

Watch: What'’s 25% more than 134?

Solution: OGP EGE%)(E=)  Answer: 167.38

Whenever you want to increase or decrease a number by some known
percentage, you just add or subtract that percentage—again, just as
you would say it.

And how do you find an unknown percentage of any given number?

Example: What’s 40% of $21.95?

Piece of Cake: Press (2]1)-)]9)5)X)(4]0)%)(=) Answer: 8,78

To increase or decrease by a known percentage, you add or subtract. To
simply take a percentage of a number, you multiply. What could be
easier? Try a few more problems on your own....

Notice in all cases that the machine evaluates the percentage as soon
as it can—just as it does with parentheses.
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The History Stack

By now, you’re probably wondering something: When you start a new

problem, your previous results simply “bump out of the way”—but

where do they go?

Do This: Press(1)(=)2)=)(3)=)4)(=). There—you have just “finished”

four arithmetic problems, one after another.

Now notice the arrow keys, (a) and (v), and also the
and keys. You can use these keys to make those four
most recent results “roll around” or change sequence. The
calculator holds them in its History Stack—a “history” of
the four most recent results. Try them....

Now rearrange them back to their original order and press
(5)(=). Can you now roll five results around? Try it....
Nope. The History Stack holds only the last four results.
Butittrulyisa “stack” of your recent calculating History—
and regardless whether you can see all four of those num-
bers, they’re still there.

So the History Stack will let you see the results of previous calcula-

tions.
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Problem: Your gross incomes and total taxes for the last three
years were as follows (not really—just suppose):

Gross Income Total Taxes
$ 81,500.00 $ 28,525.00
96,850.00 39,708.50
103,700.00 38,887.50

In which year were your total taxes highest in propor-
tion to your income?

Solution: To find this out, you’ll need to do three separate calcula-
tions, one for each year:

8080880088000
(Result: 8.309—the fraction you paid three years ago).

Next, press: (3]9)7)oJ8)-J8)(x)(s)e) el 0)(=]

(Result: 8.41—two years ago).

And: (3)eJe]8]7 - Js8)= (1) o3I 7) o] 0)(=)
(Result: B.38—last year).

Just by looking through the History Stack (using (a)and
(v)), you can see that you paid the biggest fraction two
years ago, right?

Skip now to page 46.
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Arithmetic with the Key (RPN Mode)

This method of arithmetic takes a little practice to learn—but the

rewards are definitely worth the trouble.

Here’s a good set of examples (and remember that you can use the («)
or keys to back out or clear any mistakes):

Example: Calculate 342-173+13
Solution:  Press (3]4]2)ENTER) (173D (1B
Answer: 182,08
Gettheidea? When you key in the numbers you're going
to combine, you separate them with the key (also
known as the (=) key). And the operation comes last.
Another: What’s 2x(101.00-47.50) ?
Solution: A7 [5)=2)X)  Answer: 187.808

Notice that you can use the key as an key
also—just for convenience!

And notice also that you don’t need to key in any trailing
zeroes (i.e. 181,68 is just 181).
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But the most important point to notice is this: You don’t need parenthe-
ses, because you do the calculations inside the parentheses first.

One More: Find 101.00 x (47.50-2)
64 + (25 X %)

Solution: (47 -]5)INnPuT) (25 (10D (X)
BINPUT)(4)(H)(RIEIX)(6]4)(+)
&

Answer: 33,33 (Reminder: Thisisjust the first two
decimal places, with the second digit rounded. To see
more digits, you can adjust the display, right?)

See how you work from the inner parentheses out-
ward? And notice how—although you couldn’t see
it—your intermediate result (the numerator) simply
“floated up above” in the History Stack until you were
ready to use it.

Bear in mind the purpose of (INPUT)): It allows
you to separate numbers that you are keying in “back
-to-back” (i.e. without any arithmetic operation be-
tween them). But when an operation has been per-
formed between numbers, you must not use
(INPUT)). For example, in the above problem, you need

(INPUT)) only two places: between the 47.5 and
the 2 and between the 3 and the 4.
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Changing the Sign of a Number

Try This:  Find 34 x (-19)

Solution:  Press(3 4)INPUT)(1)9)+/=)X) Answer: -646.88

That’s how you make a positive number negative—with

the key.

But if it’s already negative, then...

Hmmm: Suppose you now want to make that -646.88 into a

646.00.

Guess What: Just press the(+/-)key.

Like the shift key, the (“change sign”) key is a
toggle key—a key with alternating meanings.
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Playing the Percentages

Do you realize how easy it is to do percentage calculations on the HP
17B11? Yes, even these—everybody’s least favorite math problems—
are a breeze.

Example: What’s 40% of $21.95?

Piece of Cake: Press (2]1)-)9]5) Answer: 8.78

The (%) operation needs two numbers, just like other arithmetic. The
first number you key in is the “whole;” the second number is the “part”
—the percentage of the “whole” that you want to find.

Watch: What'’s 25% more than 134?

Solution: Answer: 167,58

Notice how the (%) calculation leaves the “whole” intact afterwards—so
that you can conveniently add it to the “part” if you wish. What could
be easier?

Try a few more problems on your own.
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The RPN Stack

By now, you've probably noticed how your previous and intermediate
results simply “bump upwards.” What’s happening here?

Do This: Press (1)(INPUT)(2)(INPUT)(3)(INPUT)(4}—to pretend that you've
just done some arithmetic problems, one after another.

Now notice the arrow keys, (4) and (v), and also the
and keys (they’re the “shifted” parenthesis keys, but
since parentheses are not used in RPN mode, you’ll get
and (Rt) even without pressing the [ key).

You can use these keys to make the four most recent results
—the History Stack—“roll around” or change sequence.
Try them....

Now arrange them back to the way they started and press
(5). Can you now roll five results around? Try it....

Nope. The Stack holds only the last four results. But notice
that regardless whether you can see all four of those num-
bers, they’re still there.

So the History Stack lets you review and re-use the results of previous
calculations....
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Problem: Your gross incomes and total taxes for the last three
years were as follows (not really—just suppose):

Gross Income Total Taxes
$ 81,500.00 $ 28,525.00
96,850.00 39,708.50
103,700.00 38,887.50

In which year were your total taxes highest in propor-
tion to your income? What was the difference between
this highest fraction and the lowest?

Solution: Tofind this out, you’ll need to do three separate calcula-
tions, one for each year:

80888 EHEO0800G
(Result: B.33—the fraction you paid three years ago).

Next, press: (3[8)7) 0J8)-)5) 8006806
(Result: 8,41 —two years ago).

And: (3]8)eJ8]7) - Js)ENTER)(1 03] 7o) o))
(Result: 8.38—last year).

Just by reviewing the History Stack (using (a) and (¥)),
you can see that you paid the biggest fraction two years
ago and the smallest fraction three years ago, right? To
find the difference, rearrange the Stack and subtract:

BRYXzY[=). Result: 8.86 About 6% of your income.
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More Math If You Want It

At this point, you may well be satisfied with your level of arithmetic on
the HP 17Bm:

— clearing the display and changing its number formatting;
— addition, subtraction, multiplication and division;

— negative numbers;

— percentages;

— moving around the History Stack a little bit.

Ifthat’s enough for you, skip now to the quiz at the end of this chapter
(page 50)....

On the other hand, you may be interested to know about some of the
other, “higher math” operations this machine offers you. If so, “stick
around” and work through the next few pages (the examples will have
both ALGebraic and RPN solutions).

|“\
\\x ,'l llr {
“ J‘\l\\l Bl \n‘n 'n‘u\n'u I fh\I
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Scientific Notation

Try This:

Solution:

What’s 2,000,000 x 2,000,000 ?

Press (2] 0)0JoJoJoJo)(X)(2J o) oJ o] o] 0] 0)(=) (ALG mode)
or (2] 0] oJoJoJ oJo)@nPuT)(2) 0] o) 00 0J0](X) (RPN mode)

Answer: 4,80E12

As you may know, this shorthand way of writing very
large (or very small numbers) is scientific notation. You
would read this as “four-point-zero-zero times ten to the
twelfth power.” The E means “...times ten to the...”

Notice the little gold E above the(+/-)key. It’s there so you can also use
scientific notation when you key in numbers.

Go For 1t:

Solution:

Find “two million times two million” once again—but this
time, you're not allowed to use the (0] key.

Press 2IEI)XI2MEIE)(=)  (ALG mode)
or (RPN mode)

Saves a few (0]s, doesn’t it? Anyway, whether you like this notation or

not, just be sure to recognize the E when your calculator uses it.
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You might be surprised at the useful things you can do with some other
MATH functions in your HP 17B11....

Try One: A bank account earns 6% per year, compounded con-
stantly. If you put $100 into this account and let it grow
for 6 months, how much would you have then?

Solution:  The formula for continuous compounding is
Ending balance = (Beginning balance)(e™),
where r is the yearly rate (in decimal form) and ¢ is the
number of years. The other number, e, is the natural
logarithm base. You will also see ¢” written as exp(rt),
i.e. the “exponential of rz.”
In this problem, r = .06 (that’s 6%, written as a decimal)
and ¢ =0.5 (half a year). So, compute (r7):
CXole) X)) 5)(=) (the ALGebraic way), or
(the RPN way).
Result: 8.83
Now exponentiate this: Press [ ExP
Thisis e” (or exp(rt)). Sonow multiply by your beginning
balance: (X)J(1JoJ0](=)(ALG), or (1JoJo)X)(RPN)
Answer: 183.83
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Did you notice that the IFfll function doesn’t care whether you're using
ALGebraic or RPN arithmetic? That’s true in general: When you select
an operation from a menu like this, it simply operates on your current
number—no matter how that number got there.

Try Another: The answer from the previous problem is not exactly

$183.83. Prove this to yourself—press fJSHow)....

See? It’s really 183.845453393. Your display is

[

rounding its presentation of the number—“for your

eyes only,” because you've set a FIX 2 display setting.

By contrast, to round (i.e. actually change) the num-
ber—to match your current display setting— press (i}

Nothing much seems to happen, right? Ah, but now
SHOW full precision (@(SHOW)), and see 183, 83.

That’s a different number than before: there are no
more hidden digits out past the second decimal place.

Again, notice that it doesn’t matter which kind of arithmetic you use.
The function simply operates on the current number.
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Arithmetic Quiz*

Solve these on your HP 17B11. As usual, the solutions are on the next
pages, with some page references for review (and you'’ll see new twists,
too). In some problems, it won’t matter whether you use ALG or RPN
arithmetic—the keystrokes are the same either way. But (as is the
case throughout this book) for any problems where the two methods do
have different keystrokes, both solutions are given (ALGebraic first).

100

1. Find 15
P 25%64)+ (34 % (-19))

(25x 64)+ (34 x(-19))

Then find
100
s

by two different methods.

2.  Which is greater: % or -6—12123—1 ?

3. 4.8BBE12 is “4 trillion” (a very large number). How much is
4,B80E-12? How would you key this in?

*For more practice with RPN arithmetic specifically, see also Appendices D and E in your HP
Owner’s Manual.
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4. Supposethat this year’s income is 35% more than last year’s, but
next year’s will be only 85% of this year’s. If last year’s was
$25,000, what will next year’s be?

5. Calculate (-19) x (-19) by three different methods, two of which
don’t use the (X) key.

6. Compute V4096 two different ways. Then find %/4096.

1-1.17"°

7. TFind ( + 100)(1.1“’)

Arithmetic Quiz 51



52

Arithmetic Quiz Solutions

(1) oJINPUTI 7Y 5 =) 2) 5 INPUTY 6 4] X3 4 JINPUTI 1 8 [+ X5

Answer (to 8 decimal places): 8.88139762

The easiest way to solve the second part is to “flip” the first
answer with the key, taking the reciprocal of the current
number. Answer (to 2 decimal places): 713,98

Of course, the other way is to start from scratch:
(215 )x) 8] 4]+ 3 4 X[ e D=L o) o]+ 7)s =) (ALG), or
(2] s iINpUT] 6] 4)X) (3] 4 IINPUT] 1 9 J+/=]X) (4] (1 0 ) o JINPUT] 7] 5 ] +) ]

(To review basic arithmetic methods, re-read pages 32-45).

To compare, find both answers: (4]+]7]=) (ALG), or (4]INPUT]7]=]
and (6] - 2] 8] )= (1)1)(=) (ALG), or (6] - Y2 8 1 INPuT 1)1 ]=).

If you’re looking only at the first two decimal places, they look
identical (8.37). But ask the DISPlay to FIX more than three
decimal places, and you’ll see the difference: % is greater (see
page 30 to brush up on FIX).

This is “four times ten to the negative twelfth power,” or “four trillionths.”
Written out fully, it would be 0.000000000004. To key this in, you

would press (4 E]-]1]2).
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4. ([ ]JHEEHX)(E)sI%)(=) (ALG), or
80000 Answer: 28,687,350
(See page 37 or 43 to review (%) calculations)

5. (a) ([ e+ JXEE)(E) (ALG), or (1)9J*/-)(NPUT]X] (RPN)
Answer: 361,088

(b) (9 )*-lx3. The key squares the current number.
(c) (1 oJ+/-yX 2)=) (ALG), or (1) 9)J+/-IINPUT[ 2 JY*) (RPN).

The @ y*) key raises a number to a power. (-19)%is “negative
nineteen raised to the second power.”

6. (a) (4)o)9]s)lX). The key operates on the current num-
ber. Answer: 64,88

(b)

(4)0)oJ8) @YX JE)(=) (ALG), or (4] o) o) e JINPUT] - s JY®).

The “square root” is the one-half (.5) power.

(c)

(4) o) o) e Y1 [ 2 V/x]=) (ALG), or
(4] o) 9] INPUT 1 ] 2) @G/ M) (RPN).
1

R/4096 is the same as 40962, Answer: 2.0808

7.
XG0 @)= (ALG), or
CJiNPUTI ) A XINPUT A o /- =) =1 o))
(RPN) Answer: 279,31
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Road Signs: Menus and Their Keys

So much for arithmetic and math. The good news is: Most of the time,
you won’t need to do “manual” arithmetic on your HP 17Bi1, because it
has so many built-in formulas. But you do need to know how to use
those formulas.*

Up to now, you’ve just been “driving around the block.” That is, the
Menu Line has generally looked like this:

FIN | EUS | UM [TIME

This is “home”—the MAIN Menu. But now you’re going to leave home
and drive off for the road training you’ve been waiting for.

With the driving analogy, it may seem strange to be talking about
maps, roads, and then menus, but it does make some sense: On the
freeway, those big green signs showing lanes and exits are indeed a
kind of menu. And how do you use these freeway menus? You choose
the proper lane and exit—and you remember them for your return trip.

So you can think of the MAIN Menu on your HP 17B1 as the “freeway,”
from which you may exit to, say, the [FT}l or “highways.” From
those, you can exit onto still smaller “routes,” and so on. Reaching your
destination—the formula you want to use—is just a matter of reading
the “road signs” in the calculator’s Menu Line.

*If you already know how to find these formulas and tools by navigating back and forth through
the menus, then skip over now to page 61.
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A Menu Map

L TIME
]
...... . PR PO U v b,
L CALC $ APPL; tADJST: : SET.
l
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#HRE HR L aMIN G .—.MI,NA_,tSEQ-,.._—,S,E,C,
,,,,, L_.u,.--“L““,uul-.“. ___‘Lu“,u.‘l““,..‘“J,.‘“
APPT1 APPT2 APPTS APPT4 APPT5 IVORE

............................................................

.................................................

............................................................

......................................................

...........................................................

................................................................

““““““““““““

.........................................

.................................................

Solution:

Look at the map above. This is one “major route” (the
TIME Menu)—and its “suburbs.” Use this map to guide
you on a quick trip to the “place” called IITf—starting

from the MAIN Menu.

Press I3 See what happens? isacalcu-

lation that gives you the date and day of the week.

Notice that some menu selections are merely exits to get you onto a
different “road.” The selections at the ends of the roads are your actual
destinations—where the HP 17B11 does its calculations.
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Next Question: How do you get “home” again?

Next Answer: You can retrace your road route—or you can “fly.”

To retrace your route, use the key. Everytime
you press this key, you retrace your route back to
the previous EXIT. Thus, you press to go from

here =
UHTENDHTER] DR'S | 3600 | 3650 {TOD0RY]
to here =

and then once more to arrive “home” at the
MAIN Menu.

To demonstrate how you can “fly” home, first go out
to I again.... Now press [ MAN).

is the quick way home—the “When-All-Else-Fails-And-You-
Can’t-Figure-Out-Where-You-Are” key.

So never fear—no matter how lost you think you are, there’s always a
way to get back to a familiar route.
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Pages in a Menu

A word about the “road signs” in the Menu Line: Sometimes there’s
just not enough room to list all the choices. What then?*

When this happens, the menu becomes more of the restaurant kind,
because then it has more than one page.

Try This:  Look at the menu map on the opposite page. Starting
from your MAIN Menu, “move” through this map until
your Menu Line looks like this:

iRs JFRCT:] OF [ z0v0] 5L {MORE]

Solution:  Press{MAN)IETH, (350, then B, ... That BI{dis an ex-

traitem—a “turn-the-page” key—that appears on every
page of any multiple-page menu.

*Traffic engineers just use smaller writing on their road signs, but your HP 17Bi11 can’t do that.
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MAIN Routes vs. Side Trips

One more thing to notice about navigating through menus: Sometimes
you can be working at one menu and need to take a short trip to do a
“side calculation” at another menu—to get a number or adjust some
mode, etc. But then you want to go back to the first menu and continue.

Like This: Suppose you're working in the TVM menu (so you've
pressed ETEEEGE. But, once there, you realize
that you want to do an exponential interest calculation
like the kind you did on page 48.

Easy: Just go right to the MATH Menu: Press fMATH. And
once you're done with that menu, just press and
voild!—you’re back at the TVM Menu directly—not at
the MAIN Menu. The machine remembers where you
were before your EXP calculation.

Moral of the Story: Except for {f[MAN) and (EXIT), any operation that’s
available to you on the keyboard (i.e. not via menu keys) is regarded as

a temporary “side trip.” So while you do arithmetic, use the Stack,
change the DiSPlay setting, use the PRINTER or MATH Menus, etc.,
your HP 17B11 doesn’t forget “where you were” in the menu system—
and it returns you there when you finish with the keyboard.
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game that’s so useful in

“traveling keys.” They’re also
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Playing “What-If?” with Menu Keys

So now you know the basics of moving around in the menus.

But of course, menu keys are not just

keys that can give you answers—hard numbers. For example, you've

key to give you the date and day of the week.

TO0RY

already used the

But the real beauty of menu calculations is how they let you play with

complicated formulas—which often have several different variablesin

them. And since each variable has its own key on the menu, you can

vary them—one at a time—to see the effect on your answer.

“What-If?”
making good decisions. You can ask questions like “what if the rent

This means that you can play the

goes up by $100?” “What if that interest rate were 2 points higher?”

NS
d y 40'.4..-0.4

5

And your calculator will show you the answers.
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Watch This:

From the MAIN Menu, press IHTEll and then EX[H:

_OLD [ NEH | 2CH

And here’s the problem you want to solve:

The retail trade per square foot in one shop was $75
this year. Last year it was $64. By what percentage
did this trade increase in a year?

Related question: What if you were looking for a 20%
increase? What level of trade would that have re-
quired this year?

Solution: (6]4) M (7)5) CEZNIERN
Answer: %CHANGE=17.19
That was the actual percentage increase in the per-
square-foot retail trade.
Now specify the 20% target increase: (2]0)EXl
And find what the NEW trade (i.e. this year’s) would
have had to be in order to meet that target: EIEER
Answer: NEW=Y6.88

62 4. Your First BUSINESs TrIP



The General Idea

See the basic pattern?

With the first calculation, you specified known values for two vari-
ables, OLD and NEW, and calculated the unknown variable, %CH.
Then, for the second part, you specified your desired %CH and OLD
values and calculated NEW instead.

You can calculate any one of the three values
—if you know the other two.

And Notice: You can review the current values in each of the vari-
ables—anytime you want.

Here’s How: Press and see: OLD=64.088
Press (RCUEEM and see: NEW=76.88
Press(RCL)IEXN and see: #CHANGE=28. B8

You use the key to ReCall values from variables. There are act-
ually three storage registers built into the machine, registers named
OLD, NEW, and %CH. This is where the calculator stores the values
you give it when you’re playing “What-If?”
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That’s the heart of it, then: You store values in all menu variables

except one, then calculate that one. And you can play this “What-If?”

with any of the menu variables.

Now press EXIT) to back up one level to the BUSiness Menu... and try
some more examples....

If:

Solution:

A broker buys a property for $12/ft?> and then sells it for
$15/ft2. What’s the markup as a percentage of cost?

What is the markup as a percentage of price?

From the BUSiness Menu, press EIBM. This is the
“MarkUp as a % of Cost” Menu.

So use it: Press (1]2)HHEl and (1)5) .
Then calculate: IZEd

Answer: MARKUP%C=25.0608

To find the markup as a percentage of price, go back to
the BUSiness Menu (EXIT)) and press EIEG.

Then press IEEA.

Answer: MARKUP¥*P=28. 0806
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Hmmm...

Question: Why didn’t you need to key in the and {3 in the
MU%P Menu, as you did in the MU%C Menu?

Answer: Simple: The and {3 variable registers in the
MU%P Menu are the same as in the MU%C Menu. They
are shared variables—shared between more than one
menu. Since you had already stored the 12 and the 15 in
the COST and PRICE registers, those values were still
there, ready to calculate either IZEd or IZEHR'

And they’re still there now—which you can prove by
recalling them:

Press and see C05T=12, 08
Press [ and see PRICE=15, 68
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One More:

Solution:

If the appraised value of a property decreased by 36%
this year and 25% last year, what was its total percent-
age decrease in value over these two years?

From the BUS Menu, choose the BX[d option. Then,
since you don’t have the actual values to work with, just
start with a convenient number—say, 100—to represent
the property’s value two years ago: Press

One year later, the value was 36% less than that. That
is, the %CH was -36. So press EXh

Now solve for the NEW level: [Ef.... HEW=6£4.088
So if the value was 100 two years ago, then it was just 64
one year later.

Now do the second year. The NEW value from the first
year is the OLD value for the second year, so you would
press EMH. Next, you key in the value decrease in

the second year: TN, and solve for the NEW
(and that’s the current) value: [EEN....NEW=48, 88

So, what was the percent change for the two years? Your
NEW level is now correct, but your OLD level needs to be
100 for the entire two-year period, right?

Press (1] o) o) INRIETH
Answer: %CHANGE=-52.688

The property’s value dropped 52% over two years.
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Review

That’s what you need to know about menus and “moving around” in
your HP 17B11. Just keep in mind these few important things:

¢ When in doubt, look at your display. It will orient you, showing
you your current menu choices, error messages, instructions, etc.

¢ Youcanalwaysget “Home” to the MAIN Menu quickly, via fMAIN).
* You can always “retrace your steps” (toward Home) with (EXIT).

¢ When there are more than six menu items, you’ll find a second
“page” for that menu, by choosing Rl

* You can play “What-If?” with the formulas you find in the menu
system. Each variable is matched with a register, where you
store the value you want to use in the formula.

¢ Even short quizzes can be helpful....

N
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Menu Quiz

Take a “solo drive” with some percentage problems and with some

“What-Iffing.” Try these (the answers are on the next page, as usual):

68

There’s a calculation key called [l in the B[A Menu. Your mis-
sion: Starting from the MAIN Menu, find it (don’t bother to cal-
culate with it), then report back to the MAIN Menu ASAP.

Using what you know about menus, see if you can figure out how
to set the correct time and date in your calculator.

Ifyou’reinthe middle of an arithmetic problem and you suddenly
decide to change menus (“move”) for some reason, what happens
to your calculation?

A holder of a note wished to sell it and offered a 10% discount off
of the face value. The buyer then turned around and re-sold the
note by adding 10% to the price he had just paid forit. Did he sell
it for face value?
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5. The most severe drop in the history of the U.S. stock market
occurred in the period between September 3, 1929 and July 8,
1932. During that time, an industrial stocks average fell from
452t058. Ifthe same percentage drop happened with abeginning
average level of, say, 2735, where would the bottom level be?

6. Afootball field is 100 yards long. Ifit’s 45 yards wide and you in-
crease both its width and its length by 9%, by what percentage
would this increase its area?
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Menu Quiz Answers

From the MAIN Menu, press IIAELMARI, and there on the sec-
ond page of the BOND Menu, you’ll see the choice called 3.
Noticethat,asusual,ifyou press Bl[{d at this point, you’ll flip-flop
between the pages of the BOND Menu (see page 58 if you don’t
remember this). Then press to “fly home” again.

From the Main Menu, press lEH (obviously), and then (be-
cause you want to set the time and date). That brings you to an-
other menu. Now, just pressing or on that menu won'’t
set the correct time or date in the display. What do you do?

Ask for [AY! ...See? It shows you how to key in the number to
represent the correct time and date. For example, if today is

February 28, 1990, and it’s 2:25 p.m., press (2] -J2]8]1) 9] 9] 0]
[T, then (2] - J2]5) (then EHEl if necessary) and to get 2:25

in the afternoon. Now set your correct date and time, and watch
the information in the display change.

Absolutely nothing happens to your calculation-in-progress. Try

it: Press (2)(+)(3) (or (2]ENTER]3), for RPN), change menus (e.g.
EXIT)), then (=) (or (4), for RPN), to finish your addition.
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4. Use the MU%P Menu and, say, a $100 note: Press PRICE
(0 GEAIEHL. ... Result: CO5T=90.60

That’s what the buyer paid for the note. Then he resold it simply
by adding 10% to this figure. That is, he used the MU%C Menu
and, since the 98, B8 was already stored in the COST register, he
did this: (1)) EEMIRI.... Result: PRICE=99, 80

That’s not the face value.

5. Thisis a %CHG problem. From the BUS Menu, press B, then
GGER)IMEG) ) [EAEBTN. Result: “CHANGE=-87.17

That’s the percent change of the 1929-1932 crash (negative be-
cause the change was downward). Now key in the hypothetical
high level, I, and calculate what the corresponding
low level would be: EFIM.... Result: NEW=358, 93

6. You need a %CHANGE calculation, so go to the %CHG Menu.
Then start by computing the area before the enlargement:

(or (4)5JINPUT[ 1) 0] 0JX]) for RPN)
Answer: 4,5088,88 Press Ill—this is the OLD area.

Next, you need to find the dimensions of the enlarged field:
(o) H(EDIX4IE)(H(CI%)(=) (for ALG), or

(1) o) oJENTER[ 9] %]+ 4[5 JENTER[ 9] %]+]X])  (for RPN)
Answer: 3y346.43 This is the NEW area; press [

Finally, gives you the increase in area: 4CHANGE=18.81
(If you had decreased it, the %CH would have been negative).
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Where Do You Want To Go Next?

You've come to a fork in the road.

Since you now know the basics of arithmetic and menus on your HP
17B1, it’s really up to you now to decide where to read next.

Of course, the recommended choice is to keep going, straight through
the book. Each topic takes only a short amount of time to cover, but it
teaches you a lot about the calculator and how versatile and powerful
it really is.

Butgranted, you may not be interested in all the topics, so here’s where
you can read the road signs and make your own choice.

(You’ll find similar “forks in the road” at the ends of later chapters, too,
so you’ll have this kind of choice through the rest of the Course....)
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Problem Understanding = Problem Solving

Now that you know the basics of math and arithmetic, it’s time to start
on financial problem solving. But first, consider this:

“You never really understand something
until you can explain it to someone else.”

This is certainly true for solving problems on your HP 17B1. To get it
to solve your problems, you must explain the problem to it—in the
“picturelanguage” it understands. And of course, that means you need
to figure out that picture for yourself first. To repeat:

You must understand and define a problem
for yourself before you can possibly “explain”
it to your calculator.

This Course trains you to do exactly that—understand and define
problems. That makes the actual button-pushing very easy—almost
an afterthought. So don’t be too impatient to start hitting keys here.
Just park your calculator for a moment, sit back, and consider care-
fully the details that surround even simple finance calculations.

And don’t skip over this part! Even if you've seen some of this before,

it will pay you to review it now....
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What Is TVM?

TVM, of course, stands for the Time Value of Money.

TVM assumes that money earns interest simply through the passage of
time. When you're not using it yourself, you’re renting it out (loaning
it) for someone else to use. Therefore, when you ask “How much money
do I have?” you must also ask “What time isit?” Under TVM’s assump-
tion, the first question is meaningless without the second one.

So for the purposes of calculations, the old cliché is very useful:
Time is money.
Thus, even when amounts of money differ, they may still be equivalent
because of the time difference between them. For example, if $1.00
today earns 10% annual interest, it will be worth $1.10 this time next
year. And you can say this with an “equals” in it:
“$1.00 now equals $1.10 next year.”

Time adds the extra Value to the Money. So (assumingthat 10% annual
interest rate), you could correctly view the face value of a dollar-bill as

being any one of these equivalent amounts of money:

$1.00 = $1.10_ = $2.59

next year ten years from now
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How Does Interest Behave?

OK, so borrowed money earns interest over time. Everybody knows
that. But how, exactly? If you were to watch the pennies of interest
accrue in your bank account, what would the pattern look like?

It all depends on what kind of interest you’re earning.
Basically, there are two forms of interest: Simple and Compound.

Here’s how they differ:

Simple Interest is the less common method: The amount of money
earned periodically as interest is defined as a set percentage of the
amount originally loaned.

Example: Suppose you earn Simple Interest at 1% per month in
your bank account (not bad). And suppose you deposit
$100.00 there for 12 months. How much interest will
you earn over the entire 12 months?

Solution: There will be exactly $12.00 in interest, because you
earn 1% of the original $100.00 every month. That’s $1
per month for 12 months. Simple to calculate—just like
the name—Simple Interest.
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Compound Interest, on the other hand, is much more widely used:
The amount of interest earned per period is defined as a set percentage
of the amount owed as of the beginning of that period, including any
past interest that has been earned but not yet paid.

Example: Take that same $100.00 for 12 months, earning 1% per
month, but this time it’'s Compound Interest. How
much is earned over 12 months?

Solution: The first month is easy: 1% of $100.00 = $1.00
So after one month, the total amount owed is $101.00.

Now comes the second month: 1% of $101.00 = $1.01
So after 2 months, the total owed is $102.01. Etc.:

After Amount Owed
Month 3 $ 103.03
Month 4 $ 104.06
Month 5 $ 105.10
Month 6 $ 106.15
Month 7 $ 107.21
Month 8 $ 108.29
Month 9 $ 109.37
Month 10 $ 110.46
Month 11 $ 111.57
Month 12 $ 112.68

Soifit’s not paid immediately, Compound Interest earns
more than Simple Interest.
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Again, here’s the difference between the two types of interest:

With Simple Interest, no matter what month you’re talking about,
the interest earned in that month is always based upon the original
amount—the amount owed at the beginning of the loan.

With Compound Interest, the interest earned in any given month is
based upon the amount owed at the beginning of that month. There-
fore, interest is earned not only on the original amount but also on all
other interest already earned (but not yet paid). Hence the name,
Compound Interest.

(Don’t worry—you’re going to put these ideas into practice in just a few
more pages. Just grin and bear it for now; it’s very important to cover
these things first.)
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Here’s a pictorial summary of the behaviors of each of these types of
interest:

Interest .

Time

Compound Interest

Interest

Time
Asyouknow (and isillustrated here), Compound Interest grows faster
than Simple Interest. That’s why Compound Interest is used much

more widely—and on your HP 17Br1

So you won’t hear much more about Simple Interest here; anytime you
see just the word “interest,” it will mean Compound Interest.
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Again, all this may seem obvious. But don’t overlook these subtleties:

Subtlety #1: In either form of interest, there is only one time
period which is the Defined Interest Period (D.I.P.),
and only one Defined Interest Rate (D.I.R.) corre-
sponding to that period. No other numbers can be
used to calculate compounding interest. Don’t be
mislead by quoted annualized values! They may be
nominal—not effective—rates.

The examples with the $100.00 for 12 months stated specifically that
interest accrues at 1% per month. Therefore the D.I.P. is 1 month, and
the corresponding D.I.R. is 1%. But it’s conventional to quote interest
rates on an annual basis, using a simplified, “thumbnail” approxima-
tion, called anominal rate. For example, abank would quote the above
rate as “12% A.P.R. (Annual Percentage Rate).”

That’s the nominal rate. But now ask the bank for your effective (i.e.
your actual) interest earned on $100.00 over 12 months. They do not
simply multiply your starting $100.00 by 12% A.P.R. (that would be sim-
ple interest). Instead, they divide the quoted A.P.R. by the number of
D. 1 P’s peryear (12), to get the D.I.LR.* Then they go through exactly
the same compounding calculation as you did on page 78—one period
at a time.

To put it succinctly: A nominal rate is a simple-interest annualized
approximation often used to quote interest rates. The effective rate it
stands for is then calculated—by compounding the D.L.R. for a year’s
worth of D.I.P’s.

*Canadian lenders do it slightly differently. The Appendix shows you how to convert between the
Canadian method and the U.S. method—which is used by the HP 17Bi1.
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Subtlety #2: Inyour 12-month account problem, youneverstopped
to ponder how much interest you had earned after,
say, 2.5 months, or 5.79 months, or 9.61 months.

And why not?

Because you weren’t given any rules.

The D.I.R. and D.I.P. define only what the loan balance will be at one
point in each period (the end). There must be other definitions to
determine how that balance goes between points.

That’s why the points on the graph on page 80 aren’t connected with
lines. Knowing only the D.I.R. and the D.I.P., nobody can tell you how
those lines should be drawn. For all you know, those lines might be
drawn like this:

Interest o ‘—]

Time
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Or maybe interest might accrue like this....

Interest o

Time

...Or who-knows-what-else. All you know is the balance at one point
in each Defined Interest Period.

“Then how do I picture my $100.00 compound-interest

bank account—if I can’t draw a nice smooth curve of

some kind?

“And what if I deposit into—or withdraw from—my account
during those 12 months? How do I include that information

in the picture?

“And how does this apply for other kinds of investments?”

Funny you should ask.... =

How Does Interest Behave? 83



Getting the Picture Right

Whether it’s a note, mortgage, lease or another financial scenario, the
underlying TVM principles are the same. But each financial industry
may use its own set of terms, so it’s best to omit the words altogether—
draw a picture—to analyze the scenario. The picture must show:

¢ The numerical value of the transaction;

¢ Thedirection of the transaction (paying or receiving the money),
usually shown with (), or £, or a debit/credit designation.

¢ The time of the transaction. Time adds value to money!

There are many ways to “draw the picture.” Here are two of them:

Using a T-Bar

Suppose you invest $100 now, then $10 more at the end of every month
for 6 months. In return youreceive $40 at the end of month 2, and then
your original $100, plus $30 more, at the end of month 6. Here’s how a
T-bar—a chronological table of cash-flows—would represent this:

Month (m) $Cash-flow

0 (100.00)

1 (10.00)

2 (10.00) + 40.00

3 (10.00)

4 (10.00)

5 (10.00)

6 (10.00) + 100.00 + 30.00
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To be sure you build a correct T-bar, follow these rules:

“Either a borrower or a lender be!” When buying money
market shares or putting money into a savings account, you're
alender. If you're taking out a mortgage to buy or build a piece
of property, then clearly you're a borrower. The same scenario
will look different, depending upon which view you take. So
pick one perspective and stick with it.

The signs (negative vs. positive) of the cash-flows denote the
directions of the transactions. A positive amount means that
you recelve money; a negative amount means you pay money.

The cash-flows proceed forward in time from top to bottom in
the chart—and the same period of time separates each cash-
flow. This period must be the D.I.P. (Defined Interest Period)
to match the assumptions of your HP 17Bi1.

When multiple transactions occur simultaneously, you com-
bine them into one net transaction. For example, these two
scenarios are entirely equivalent:

m $ m $

0 (100.00) 0 (100.00)
1 (10.00) 1 (10.00)
2 (10.00) + 40.00 2 30.00
3 (10.00) 3 (10.00)
4 (10.00) 4 (10.00)
5 (10.00) 5 (10.00)
6 (10.00) + 100.00 + 30.00 6 120.00
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Using a Cash-Flow Diagram

A cash-flow diagram is a good way to represent and understand an
investment scenario visually. For example, observe how a cash-flow
diagram would represent this same T-bar scenario:

Month (m) $Cash-flow

0 (100.00)

1 (10.00)

2 (10.00) + 40.00

3 (10.00)

4 (10.00)

5 (10.00)

6 (10.00) + 100.00 + 30.00

3 }

100 4

40

100
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Of course, just as with T-bars, there are certain rules for drawing cash-
flow diagrams—and you’ll notice a lot of similarities:

1. “Either a borrower or a lender be!” In drawing the diagram,
pick one perspective and stick with it.

2. The cash-flows proceed forward in time from left to right on
the diagram—and the same period of time separates each
cash-flow. This period must be the D.I.P. (Defined Interest
Period) to match the assumptions of your HP 17B11.

3. Thedirections of the vertical arrows denote the directions of
the transactions. An upward arrow means that you receive
money; a downward arrow means that you pay money:

30

100

10

100
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4. Whenever multiple transactions occur simultaneously, you
can net them together. This:

30

100

40

Month
1 2 3 4 5 6
10 10 10 10 10 10
100
is the same as this:
120
30
Month
1 2 3 4 5 6
10 10 10 10

100

Whichever method you choose—T-bar or diagram—use it! You can’t

solve a problem if you can’t describe it correctly first.

The first thing to do in any financial calculation is to
Get the Picture Right.
Either create a T-bar or draw a cash-flow diagram.
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Discounting Cash-Flows

One ofthereal values of TVMis that you can use it to make the scenario
simpler—actually adjust cash-flow amounts to get a clearer picture of
the situation. Think back to your $100.00 sitting in the bank account
for 12 months (page 78). Of course, you can withdraw your money from
the account at any time, but suppose you want to see your options for
withdrawing atthe end ofeach of the first sixmonths. Here’show those
six options look on T-bars:

m $ m $ m $
0 (100.00) 0 (100.00) 0 (100.00)
1 101.00 1 0.00 1 0.00
2 0.00 2 102.01 2 0.00
3 0.00 3 0.00 3 103.03
4 0.00 4 0.00 4 0.00
5 0.00 5 0.00 5 0.00
6 0.00 6 0.00 6 0.00

m $ m $ m $
0 (100.00) 0 (100.00) 0 (100.00)
1 0.00 1 0.00 1 0.00
2 0.00 2 0.00 2 0.00
3 0.00 3 0.00 3 0.00
4 104.06 4 0.00 4 0.00
5 0.00 5 105.10 5 0.00
6 0.00 6 0.00 6 106.15

Each of these withdrawal amounts is equivalent to any other, consid-
ering the time involved. This is indeed the Time Value of Money.
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And here’s how these same six variations look on cash-flow diagrams—
it’s like playing “What-If?” with your withdrawal:

Month 106.15 “Here’s the amount if 1
1, 2 3 . 4 5 & )
- - - f f withdraw my money now...
lwo.oo
Month T105-10 “But what if I wait
1 2 3 4 5 .
’ ‘ t * only until now?
l1oo.oo
Month 104.06 “..or now?...
1 2 | 3 . 4
T T T
l1oo.oo
Month 103.03 “..or now?...
1, 2 , 3
T T
1100.00
Month 102.01 “..or now?...
1, 2
T
l1oo.oo

Month 101.00
1 “..or now?”

100.00

The point is, each of these scenarios is entirely equivalent. You are
really just “sliding” one cash-flow (your proposed withdrawal) across
time. The earlier in time the cash-flow’s position becomes, the smaller
its amount becomes. This process is called discounting, and it’s one
of the fundamental tools offered by TVM analysis.

To repeat: You can slide any cash-flow across a cash-flow diagram (or
up/down the list of a T-bar) and retain complete accuracy as long as you
adjust it according to the prevailing interest rate. If the cash-flow is
sent forward in time, it increases in amount; if it goes back in time, it
decreases (and is said to be discounted).
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So here’s what you know about the Time Value of Money so far:

* You know the difference between the two types of interest. Rates
are often quoted with nominal (simple-interest) annual values
but calculated via effective (compound-interest) periodic values;

¢ You know that the HP 17B1r’s TVM uses Compound Interest;
¢ You know how to draw T-bars and/or cash-flow diagrams;

¢ You know that you can slide cash-flows along the timeline and
keep the picture entirely accurate, as long as you adjust those
cash-flows according to the prevailing interest rate.

What you don’t know (yet) is how to draw a diagram for your HP 17Bi1.
After all, it’s supposed to do the calculating. How can the machine
possibly “see” or “understand” a picture that you’ve drawn on paper?

T A
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Drawing the Picture for Your Calculator

Time to rev up your machine. From the MAIN Menu, choose these
menu selections: FTHETE

You’ll see something like this:

12 P/YR END MODE
| N_[I=VR] PY | PMT] FV [OTHER

(Change the display setting back to FIX 2, also)

This is the TVM Menu. The first five selections here are the keys you
use to draw a cash-flow diagram for your calculator:

PHT

Number of Defined Interest Periods (D.I.P’s)
Interest % rate per YeaR

Present Value

PayMenT

Future Value

You’re soon going to be very adept with these keys.
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The keys form a picture frame over a cash-flow scenario:

o

L
gt

Month FV =106.15
1 2 3 4 5 6

[l ] Il Il ]
T T

l PV =100.00

iy

%llllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIlIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIlIIIIIIIIIIIlIIIIIIIIlIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\\®
s\\\\\\IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIlIIIp@’
5 3 E
= 0 (100.00) £
= 1 000 £

or: ) 000 £
= 3 000 £
= 4 000 £
E S 0.00 £
= 6 106.15 £
zﬁlllllllIIIIlIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\\\\§

The first thing to look for in this picture is a pattern of steady, regular
cash-flows—one per D.I.P—throughout the timeline. If you have un-
even or irregular cash-flows along the timeline (except for the ends),
you can’t use TVM (as shown above, the cash-flows may be $0.00, but
they must be level and regular throughout).

The reason for this restriction is TVM’s (PayMenT) key. When de-
scribing a cash-flow scenario to your calculator, you must put this
steady, level cash-flow amount into the PMT register on the TVM Menu.
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And here’s what the other four TVM keys mean to your picture frame:

N represents the Number of periods (D.I.P’s) from one side of the
picture frame to the other.

PV is the Present Value, which is the net cash-flow (if any) that occurs
at the left side of the picture frame besides any PMT cash-flow that may
also occur there.

FV is the Future Value, which is the net cash-flow (if any) that occurs
at the right side of the picture frame besides any PMT cash-flow that
may also occur there.

So, for example, to describe the diagram under your picture frame on
the previous page (your $100 bank account, assuming you wait until
after month 6 to withdraw), here’s what you would tell your HP 17B:

N = 6
PMT = 0.00
PV = -100.00
FV = 106.15

Notice again that anytime you have a cash-flow paid out, you show it
on your diagram with a downward arrow, and you tell it to your calcu-
lator with a minus sign (remember the key?). By opening your
bank account, you loan the bank $100.00, so this is an outflow of cash
(downward) on your diagram—a negative 100.00 in your calculator.
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But what about I1%YR—the fifth key on your TVM Menu? The interest
is the “glue” that holds the picture frame together.

All youreally knowis that the D.I.R.is 1% per month, right? But notice
that item on your menu. Pressit. Here’s what you'll see:

12 P/YR END MODE
PR ] EEG | END

This is the second page of the TVM Menu. Here you can vary certain
parameters that affect the outcome of TVM calculations.

For example, notice the message: 12 P/YR Your HP 17Buis telling you
its current assumption about the picture you’re “drawing” for it: 12
payments per year.

Is this correct for your bank account problem? You don’t really make
any PMT’s (withdrawals or deposits), do you? No, but there are 12
PMT’s per year, nevertheless—because the number of payments per
year is always the number of periods (D.1.P.’s) per year. There’s always
one PMT per period—even ifit’s zero; that’s what you mean by a PMT—
that steady, level, once-per-period cash-flow.

Since the D.I.P. is one month, there are indeed 12 payments per year—
no need to change that message (which you could do by using the
key).

Now to return to the TVM Menu.

Drawing the Picture for Your Calculator 95



OK, so there are 12 PMT’s per year. How does this help you determine
the interest rate in your “picture frame?”

Ithelps alot: It meansthat youcankeyinthel%YRasanA.P.R. (recall
the discussion on page 81). That is, I%YR is the annualized approxi-
mation you use to conveniently specify the interest rate. And, just like
the bank with its quoted, nominal A.P.R., the calculator knows that it’s
supposed to divide the I%YR by the number of PMT’s per year to get the
actual D.L.R. to do its compounding:*

Therefore, saying that APR. + D.IP’s/Year = D.I.R.
...1s really saying that I%YR + PMTS/YR = D.I.R.
And in this problem, that’s 12% + 12 = 1%

Seem complicated? The point is, all you need to key in is the 12%—the
I%YR. Then, as long as the machine knows the right number of PMTS/
YR, it knows how to convert the annualized I%YR to the actual D.I.R.

*Just like a U.S. bank, that is. For a Canadian mortgage, you need to perform a quick conversion
to arrive at the correct A.P.R. to match the HP 17Bir’s U.S. assumptions. See the Appendix.
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So now you know all five TVM variables in the picture of your bank

account—the scenario where you withdraw after the sixth month:

N I%YR PV
6 12.00 0.00

And here’s the completed picture frame around the scenario:

PMT
-100.00

EV
106.15

§\\lIlIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllII
E_m $ E
yPV—E 0 | (100.00) E~—
1% YR = 12.00 s 1 0.00 g+
= 2 0.00 §+—
N = 3 000 E<—{PMT
E 4 0.00 E<—j
= 5 0.00 §<—j
YFEV—s§% 6 106.15 §<—
¢7ﬂlIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIl\\§
or:
@l]llllllllllllllIIIIIIIIIIIIIIIIIIIIIIlIllIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIlIIIlIIIlIIlIIIIIllIIIIIIIllIIIIlIIIIllIIIIIIIIIIlllIlllIIIIIIIlIIIIlIIIIIlIl
% % YR = 12.00 §
§ Month FV =106.15 %
g 1 | 2 | 3 | | 5 | 6 g
NN R ——
= ¥ PV =100.00 ~O0 ST =
= PMT = 0.00 £

e

Drawing the Picture for Your Calculator

g

™

97



Of course, normally, you need the calculator to compute one of these
five variables for you—after you tell it the values for the other four. But
you can always test your calculator to see if it agrees with these values.
Do that now: Give it any four of the five values and see if it comes up
with the missing value—the missing piece of the “picture....”

Verify:  Try solving for Future Value. That means you need to key
in the other four TVM values. From the TVM Menu, press

()N

@8] 1|

BOOEAE] F!

(O)EZIAMEM.... Result: FY=186.13 Right on.

Things to notice and remember:

1. Rememberthat pressing a menu key can mean either to store
or to calculate—depending upon what you did just previously.

2.  Youcould have keyed inthe N, the I%YR, the PV, and the PMT
in any order—just so you have them all in there when you ask
for the FV. You may solve for any of the five variables, but al-
ways specify the other four; never ignore a variable or assume
it’s zero. The machine will use whatever value it happens to
find in that variable’s register; that value had better be right.

3. The machine obeyed its own sign convention: Since your PV
was negative (meaning cash out of your pocket), it figured that
FV must be the payoff—when the cash comes back—and
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therefore, positive. Infact, the machineinsiststhat PVand FV
be of opposite sign—to keep this idea of investment and re-
turn. Ifyougiveita PV and FV of the same sign (when solving
for PMT, for example), it beeps with a0 SOLUTION message,
because youmust have atleast oneinvestment and one return
in any meaningful TVM problem.

4, Most importantly, now that you have all the parameters in
the TVM registers, you can play “What-If” simply by changing
the number of months you leave your money in there. For
example, by pressing (1) EEIMIEM, you change the analysis to
the case where you withdraw your money after 1 month. By
pressing (2) IEEIEM, you do the 2-month scenario, etc. You
use the TVM keys to “slide” a cash-flow (your withdrawal) up
and down the timeline—just as you did on paper (page 90).

So, what if you let your account grow for a full 12 months? How
about 50 years (600 months)? The answers to each of these are
merely variations on the same procedure. You're varying one
parameter (N, the number of periods), preserving three oth-
ers, and checking to see how this affects the fifth parameter
(Future Value). And remember: as with all menus, you never
need to re-key in any number once it’s stored in a TVM Menu

register. It’s there to be used—or varied

—over and over again.
e R . o e

-
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A Typical Mortgage Problem

Now it’s time to put TVM into practice with something more exciting
than a bank account. After all, what’s life without a good mortgage?

Like This One: You're buying a $110,000 property by paying down
$10,000 and financing the rest on a 30-year mort-
gage with monthly payments. The quoted A.P.R.is
12.00%. What is the monthly payment?*

Solution: You can’t solve this problem until you fill in some
details that aren’t specifically spelled out:

Is the monthly payment at the beginning or at
the end of the month?

What is the D.I.P.?
What is the D.I.R.?

Why do you care about these things?

*If you already know how to solve this, go to page 108. Note: Laws for quoting mortgage rates in
Canada differ slightly from the U.S. To use the HP 17B11 under Canadian rules, see the Appendix.
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BEGIN or END?

Does it make any difference whether the payment is at the beginning
or at the end of a month? After all, isn’t the beginning of one month the
same as the end of the previous one? Compare the two scenarios:

} 100,000.00 BEGIN mode m $
(“annuity in advance”)
0 [100,000.00+(PMT)
1 [(PMT)
2 [(PMT)
Month 3 |(PMT)
1 2 3 4 4(_ o _( 356 357 358 359 360 . (PMT)
D) D) :
Y VY VY .
i N M)
359 | (PMT)
PMT
$ 100,000.00 END mode m $
(“annuity in arrears”)
0 |100,000.00
1 |(PMT)
Month 2 (PMT)

1 2 3 4 ( ( 356 357 358 359 360 3 (PMT)
N A I O A
SR A N : | (PMT)

PMT 360 | (PMT)

As you can see, in the first case, a payment is due at the beginning of
the loan—right when you sign the papers. This reduces the balance
sooner, so there is less interest to be paid on the borrowed money. With
less interest to be paid, the PMT amount (which covers both principal
and interest) will be less; indeed it does matter whether the payment
is at the beginning or at the end of the month.
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So what about your mortgage? Which is it—BEGIN or END?

In a real contract, it would have to be stated, of course, but for this
problem, just assume the more common case—the EMD of the month.
So, how do you tell your HP 17B11 to assume this too?

Like This: From the TVM Menu, press and see this again:

12 P/YR END MODE
PR | EEG | END

Notice the two keys, there, B3l and T

Press them alternately and notice the change in the
message in your display (but be sure to leave it in END
MODE for this problem).

Don’t forget to set this mode to match the specifications of the loan you’re
computing. And remember to check this for each new TVM problem.
Except when you first arrive at the TVM Menu, you can’t usually tell
which of these two modes your calculator is using.
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Next detail to clear up:

What'’s the D.I.P.?

The problem says 12% A.P.R.—and it’s compound interest, of course—
butit doesn’t say how often this interest compounds. Isit yearly? After
all, A.P.R. does stand for Annual Percentage Rate.*

Well, yes and no: Yes—that’s what A.P.R. means, but no—the com-
pounding isn’t yearly. It’s monthly.

Howdoyouknow? Because the payments are specified as monthly, and
unless told otherwise, you can assume that the payment period is the
same as the compounding period (and vice versa).

Thus, the Defined Interest Period (D.I.P.)—the period over which int-
erest actually compounds—is a month. And now you need to tell your
HP 17Br1 this detail also....

Clue It In: Fromthesecond “page” ofthe TVM Menu (use toget

there), press (1]2)[#d (Your display probably already
shows 12 P#YR, but do this anyway, just for practice.)

Now back to the TVM Menu.

*Remember that Canadian quoted rates mustbe converted to an equivalent U.S. A.P.R., which will
be different than this 12%. For details, see the Appendix.
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And so what’s the D.I.R.? What’s the monthly rate of interest that cor-
responds to an A.P.R. of 12.00%?

It’s “12% divided by 12 months/year,” or 1%/month (recall the discus-
sions on pages 81 and 96). You may sleep better tonight knowing this,
but you don’t need to tell your calculator—it will assume it.*

The nominal A.P.R. used to compute a loan payment
is exactly what I %YR means to the HP 17Bil.

That is, to arrive at the actual interest rate to use in its calculations,
a bank would take this nominal A.P.R. and divide it by the number of
compounding periods in a year.

So whenever you see a nominal A.P.R. specified for the purposes of

computing a payment or a balance, just make sure that your P/YR is
set properly and then use that A.P.R. as your I%YR.*

*It’s this assumption that forces Canadian lenders and borrowers to do a little interest conversion
before supplying the HP 17B11 with an “A.P.R.” Again, see the Appendix for details.
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The Typical Solution

Finally, you're ready to solve this mortgage problem. Here’s the scen-
arioin diagrams again. Notice how it takes your perspective—the bor-
rower. The loan amount is shown as positive (you receive it), and each
PMT amount is negative (you pay it).

$

100,000.00
(PMT)
(PMT)
357 358 359 360 (PMT)

T T |

S 360 | (PMT)

l 100,000.00

1% YR = 12.00 APR

U)[\)b—los

Simply by looking at the picture, you can read off the values you need
for the TVM registers:

Read ’em Off: At the TVM Menu: (3]o]Xx][1]2]=) (ALG) or

(3)oJinpuT] 1) 2]%] (RPN) I
(1)) I (1) (0] 0 o) oY o) MM (o) M.

Then press to calculate the payment.
Answer: PMT=-1,828.61

Note how the HP 17B11 knows that this PMT must be negative (a cash
outflow). It obeys the sign convention.
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Question: How did you know that FV (Future Value) was zero?

Answer: The problem didn’t specifically say there’s anything left
topay at the end of the 30 years, so you can safely assume
there isn’t. That is, the payments completely amortize
(literally: “kill”) the loan in 360 months.

If it were otherwise, the problem would have specified
an amount then due in a lump-sum payment—called a
balloon payment—at the end of the 360-month term.

So you know that FV is zero. But even so, don’t ignore it. Zero is a
number just like any other, and your calculator always uses four TVM
numbers to solve for the fifth. If you had forgotten to specify your FV
for this problem, your machine would not have assumed zero. It would
have used the number it found in the FV register—no matter what that
value was or when it was put in there.

Remember! Anumberin the continuous memory of the HP 17B1ris like
a budget deficit: It won’t melt back to zero just because you ignore it.
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The Typical Mortgage Checklist

Review in your mind the checklist of all the little invisible steps you
took to actually calculate the payment on that $100,000 mortgage.

1.  You got a verbal description of the loan.

2. Youdecided on the annuity mode. In other words, do the pay-
ments come at the END of the month (also called “annuity in
arrears”) or at the BEGINning of the month (also called “an-
nuity in advance”)?

3. Youinterpreted the terms of the loan in order to arrive at the
proper D.I.P. and thus the D.L.R. You set the P/YR accordingly
so that the A.P.R. given in the problem could be used directly
as your 1%YR.

4. Youdrew the correct picture of the problem from your perspec-
tive asaborrower, thus establishing the directions of the cash-
flows (up or down on the diagram, + or - in your calculator).

5.  You observed that since no mention was made of any balloon
payment, the mortgage must be completely amortized after
the 360th payment. So the Future Value (FV) was zero.

6. You plugged in all known values: N = 360 months, I%YR =
12.00, PV = 100,000, FV =0. Then you solved for PMT.

7. Yourealized that most of the real problem is in defining it; the
keystrokes are easy.
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Variations on a Theme

So there you haveit: a $1028.61 monthly mortgage payment, assuming
that your payment comes due at the END of the month.

Question: What if it were at the BEGINning of the month? What
would your payment amount be? From the comparison
diagrams on page 101, can you tell whether it’s more or
less than the END mode payment?

Solution: Don’t touch any of the values you now have in the five
TVM registers. Just go to the OTHER Menu and change
the annuity mode from END to BEGIN.

Now back to the TVM Menu, and solve for PMT.
Answer: PMT=-1,818.43

About ten bucks a month less—not a whole lot, you might think. But
over 360 months, that works out to be over $3,600 in interest saved.

And keep in mind how you’re saving this interest—it’s not from a lower
rate: With BEGIN mode, you'’re still paying the same interest rate, but

you save money, because you are borrowing for a slightly shorter time.

Fromthediagramon page 101, you can see that you’re actually making
each payment one month earlier than in the END mode scenario.
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Well, in either BEGIN or END mode, that payment’s a little steep for
your budget. But you do want the house, so now you’re going to use the
“What-If?” abilities of your HP 17Bu to shop for better loan terms....

O Joy:

Easy:

Up jumps a lender who offers you all the same terms—360
months, payment at the end of each month, etc.—and it’s
only a 10.5% A.P.R.(!) What will your payment be?

Again, leave all your TVM parameters alone, except for the
ones you’re now going to vary:

Press [IEIIETH, to set the annuity mode. Then [EXIT). Now,
the only thing you need to change is the I%YR, right?

Prove this by recalling each of the five TVM registers (menu
variables are just registers you into and from):

W] N | N=36@, 88 Don’t change this.

ReO A I%YR=12.80 Change this.

E=m] PV | PY=180,880.88 Don’t change this.

PMT=-1,818.43 Recalculate this after
changing I%YR.

FY=0.060 Don’t change this.

OK, so change the interest rate: (1Jo]-J5)Ed.... And
recalculate IZI: PMT=-914.74
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Well... that’s better—about $100 lower on the payment. But whatifit’s
still too high? Suppose your absolute limit for a principal-and-interest
payment is $900.00. That’s fine—but it will mean that at the end of the
360th month, you’ll have a lump-sum balloon payment to make, to pay
off the remaining balance. After all, you know there’ll be a remaining
balance—the machine just told you that it will take $914.74/month to
completely amortize this loan in 360 months. If you pay even slightly
less per month than that, there’ll be some leftover to pay at the end.

$

100,000.00

So here’s how the scenario looks: m
0
1 (900.00)
2
3

(900.00)
(900.00)
(900.00)
: (900.00)
360 (900.00)+(FV)

1 100,000.00
1% YR = 10.50 A.P.R
Month
1 2 3 4 ( ( 355 356 357 358 359 360
DD
1900.00
900.00

’FV=?

What you want to know is: How much is that final balloon payment?

110 5. THE TiMe VALUE oF MoNEY: TVM



Find Out: Again, three of the five TVM parameters are already
correct (the term, N; the interest rate, I%YR; and the
Present Value, PV). What you will do now is specify the
payment (rather than calculateit), and then find the Fu-
ture Value that would result.

Press(9]o]o]+/-] (remember why it should be nega-

tive?), and solve for the remaining balance:

Answer: FY=-37,889,98

Remember the definition of Future Value! This represents the amount
you would have to pay over and above your final (360th) payment—and
it’s negative, as it should be, to indicate who’s paying it (yep—it’s you).
Since this is an END mode problem, your last PMT occurs at the same
time as this balloon payment.

Asyou can see, then, you could lump those last two cash-flows together
and write just one check if you wanted. Just be sure that you don’t
forget what each part means. Sometimes the terms of a contract won’t
itemize this final combined payment, and if you try to confirm such
terms by using that combined total as your Future Value ... well, that’s
not what your HP 17B11 means by Future Value. You need to subtract
out the amount of the final PMT.

Looking at the T-bar and cash-flow diagram on the previous page here,

you can see how clearly and succinctly it shows all this information.
You’ll never get confused if you get the picture right.
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So, here’s what you’ve decided: You want to borrow $100,000.00 at 10.5%
A.PR., repaying it in 360 end-of-month installments of $900.00, plus a
final balloon payment of $37,089.98 ...OK2...

No? Now what’s wrong?

Oh—the balloon’s a bit much, eh? It’'s amazing what “a little less” each
month adds up to over thirty years, isn’t it? All right, but you realize,
of course, that a lower balloon will demand a slightly higher monthly
payment; you’llbe breaking your $900.00 monthly payment ceiling—by
few more bucks a month now—to save thousands over thirty years.

How big a balloon payment could you stand—say, $20,000? Fine. Now
check to see what PMT this will demand.

Not Much More: As usual, change only the values you need to

(this is routine by now, no?): Press (2]0]0J0]o]
to specify the balloon amount. Then
press to find the corresponding payment.

Answer: PMT=-9086.79

See how powerful this “What-If?” ability is? And you can review your
variables at any time with the [Rcl) key (RcL) HEI, EE, etc.):

360 10.50 | 100,000.00| —906.79 |-20,000.00

N 1% YR PV PMT FV
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So you can live with those terms. The only problem is, your lender with
the 10.5% A.P.R. won't agree to anything less than full amortization—
no balloons. In fact, he’s encouraging you to consider even higher
payments, to shorten the term of the loan down to 25, 20, even 15 years.

Of course, you already know you can’t afford this much every month,
but now that you’ve got a machine like the HP 17B1, it doesn’t hurt to
play some more “What-If?” So,what if you had the same financing rate
and amount, but only, say, a 20-year term? Your scenario would be:

$

m

0 100,000.00
1 (PMT)
2

3

(PMT)
(PMT)
(PMT)
: (PMT)
240 (PMT)

1 100,000.00
1% YR = 10.50 A.P.R
Month
1 2 3 4 (_ L _( 235 236 237 238 239 240
Frobr T
‘PMT:’)----
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Play With the Term:

Solution:

Find the payment amount necessary to fully
amortize this loan in 25, 20, and 15 years.

Change only what you need to, and leave the
rest of the five parameters alone:
(2]5)X)(1)]2) (ALG) or (2] 5 INPUT] 1) 2]X) (RPN)
ICM (a shorter term). Then (0] (no
balloon), and solve for IEEIN.. ..

Answer: PMT=-944,18

Not much more than the $914.74—for 5 years’
fewer payments! What about 20 years?
(ALG) or (2] o)JiINPUT[1)2)X) (RPN)
I, then .. ..

Answer: PMT=-998,38

Try 15 years:
(115)X)(1J2) (ALG) or (1] INPUT] 1) 2]X) (RPN)
W, then .. ..

Answer: PMT=-1,1085.48

Did you realize that for less than $200 more per month, you could cut

your mortgage termin half? Not bad—ifyou could scrape together that
extra $200/month. But you can’t, so you shake the fellow’s hand, thank
him for his eye-opening offer, and head on down the road....
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Feeling slightly discouraged at this point, you start to wonder if you

can really afford this house after all....

Sigh:

Check:

You had set your upper monthly payment limit at $900.00,
but eventhat was pushingit. What you really wanted to get
away with was about $800.00 or less—and no balloon.

How much house could you finance at 10.5% A.P.R., with 30
years of $800 end-of-month payments?

Here’s how the TVM registers should look right now (and
you can verify these with the key, remember?):

180 10.50 | 100,000.00| -1,105.40 0.00

N 1% YR PV PMT Fv

This time, you’re varying the PMT and calculating the Pre-
sent Value—the amount you can finance over 30 years:

B1JX)()2) (ALG) or (RPN) ICM
(the payment you’d like to make)
[ P | (find how much you could finance)
Answer: PY=87,456.61

So if you could come up with about $22,500 for a down-payment on that

$110,000 house, you’d have an $800.00 monthly payment. But you've
only got $10,000 for a down-payment, and you do want the house, so
stick to your $900 limit (with a $20,000 balloon) and keep looking....
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The next bank down the road seems to have a better deal for you.
Here’s a lender who will loan you $100,000 in exchange for $906.79 end-
of-month payments for 360 months. Period.

Same payments—but no $20,000 balloon—what a deal!

“Uh... what’s the catch?”

This: There’s a loan fee (also known as “points”) due and payable at the
moment you sign the papers. This fee is 2% of the amount financed, but
it’s not an early installment on the loan; you still have to pay 360 full
payments of $906.79 each.

Is this really a better deal than the $20,000 balloon? Better find out.

Start with the T-bar and diagram: m $
0 | 100,000.00+(2,000.00)
1 (906.79)
2 (906.79)
} 100,000.00 . (906.79)
360 (906.79)
Month
1 2 3 4 (_ o _( 356 357 358 359 360
Pidy s T
Y2000 906.79... ... 906.79

Still, it’s hard to tell which is the better deal for you. How can you use
your TVM calculations to help?
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Think about it: On page 112, you know you’re paying 10.5% A.P.R.—
that’s what you specified to calculate your PMT. But this lender here
just pulled a payment amount out of the air. What’s the interest rate
he was using to do this?

Hmm... Let your HP 17B1 tell you. Here are the current contents
of the TVM registers:

360 10.50 87,456.61 | —-800.00 0.00

N 1% YR PV PMT FV

Youneed tochange only PV and PMT. First, press(9] 8] o] o]Jo)
M. Since you net together all simultaneous cash-flows,

what with the $2000 fee (2% of $100,000), you're not getting
a $100,000 loan. It’s a $98,000 loan—but you're still paying
$906.79 a month for 30 years.

So press (9] 0] 8] - J7)9]+/-) IEZill then EEA, to find the real
APR.... Answer: [%YR=10,64

Aha! That loan fee effectively raised the rate above 10.5%
A.P.R. you’re looking for—not so good!

By using just fundamental TVM skills and your HP 17Bir’s “What-If?”
ability, you saved yourself from an expensive mistake (and the calcu-
lator probably paid for itself several times over)!
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Interest CoNlersions

More confident now, you continue your search for the elusive Perfect
Mortgage.... Finally, you find a bank that agrees to your payments,
balloon, and a 10.35% rate(!—but this is a rate that compounds daily.

That calls for a little thought.... An effective yield is higher than a
nominal (quoted) rate, since interest compounds. For example, your
$100 bank account yields you $112.68 after one year—because the 12%
quoted A.P.R. is actually compounded at 1% per month for 12 months.

But when competing for borrowers, a lender wants to put his rates in
the best possible light. So, if he’s allowed to quote a 10.35% nominal
rate alongside its higher effective yield, he’ll probably want to empha-
size the nominal rate—the lower number is simply more attractive to
the loan shopper.

The point is, the more often you compound, the bigger this difference
becomes—between the nominal rate and the effective yield. And you
can prove this.
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Prove It:

Like So:

Use the HP 17B11 to find the effective yield on a nominal
annual rate of 10.35%, compounded:

(i) annually; (ii) semi-annually; (iii) quarterly;
(iv) monthly; (v) semi-monthly; (vi) weekly; (vii) daily

from the TVM Menu and notice the B selection.
This is a side-calculations menu for converting between
interest rates. So press HGill.... Then, since you want
periodic interest conversions (converting from one pe-
riod to another), press I3ll. Here’s what you’ll see:

COMPOUNDING P TIMES/YR
NOH: [ EFF| P

Just like any other “What-If?” menu, you key in any two
variables and solve for the third. Here you know the
NOMuinal rate (10.35%) and you have some values to try
for P (the number of Periods to be compounded) to see
what EFFective yields they produce:

(M=) MEREO)MMEA. .. .EFF7=18. 33

10.35% compounded once a year is just 10.35%.

But now try 2)MEMEA.... EFF%=18.62

That’s the effective yield for semi-annual compounding.
And A)EMEGA....EFF%=18.76 (quarterly)

Well, you get the idea. Try the rest of the compounding
periods (P =12, 24, 52, and 365) on your own.
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As you'll see, the effective rate for 10.35% compounded daily is 18, 98.
“This lender is charging me 10.90% 22?2 That’s way too high!”

Not so fast. That’s the effective rate. You're trying to compare that to
a 10.5% nominal rate—like comparing apples and oranges. Besides, a
nominal rate is what the HP 17B1u needs for its I%YR, since it then
converts this to a D.I.R. according to its assumptions.

So, what nominal rate—compounded monthly—is equivalent to 10.35%
compounded daily? Use the ICNV Menu to find out....

Do It: At the (periodic) interest conversion Menu: (1]0o]-]3]5)
G OMMER ... EFF%=18,99

You’ve already done this much.

Now just (1)2) G IGZH.. .. NOM*=18.39

See? You can use this menu to work in either direction—from
nominal to effective or vice versa.

That’s the A.P.R. this bank is really quoting you. It’s higher than it
looked—but it’s still less than the A.P.R. you were hoping for! And that
means you’ll actually have a slightly smaller payment or balloon than
you were willing to accept.

Go for the smaller payment....
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Choose:

Leaving the interest conversion (18.39) right where it is,
go back into the TVM Menu (EXIT)EXT)EEEN. Then, once
you're there, the first thing you do is press (STO) & (don’t
just press i, because that would be asking the calculator
to calculate 1%YR, which is not what you want).

Now you’re ready to figure your payment:

N=368. 84 (don’t touch it)

I%YR=18.39 (you just stored this—don’t touch it)
PY=108,880,.08 (youll probably need to key this in)
FVY=-28,808.88 (key this in, too)

Solve for ERIN: PMT=-898.64

That’s less than your $906.79 for the monthly compounding
case, which makes sense: The equivalent A.P.R. here is
10.39, rather than 10.5.

At last—a mortgage with a $20,000.00 balloon and payments of less
than $900! All your shopping around and “What-Iffing” with your HP
17Bi11 has finally paid off. Congratulations (take a bow).

* -2 "¢
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Interest rsion Review

Here’s a summary of how to convert an interest rate with differing
compound and payment periods, using the ICNV Menu. Remember
that the ideais to find the rate to use in TVM (with TVM’s assumptions)
that produces the same effective result as the quoted rate:

Quoted A.PR. =

Key in compounding periods per year —> Il

Solve for >

Key in payments/year —> Il

il
Y

i
y

CIEE = I%YR for TVM

.
/

And keep in mind that this conversion can go in either direction.
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One more conversion example—just to be sure you've got it....

Example: You're making monthly payments on a $88,500 loan for
25 years. The rate is 12.75%, compounded daily. What’s
the equivalent 1%YR you would use in TVM?

Solution:  Atthe ICNV Menu, convert the daily-compounding rate
to an equivalent monthly-compounding rate:

(1)2)-J7]5)CIGH

B8O

EA... EFF%=13.608)
@8] F |

OIEH.... Answer: NOM%=12.82

Notice that each step here matches the step on the opposite page—no
magic, no mystery.
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By now, you should know how to handle these types of problems:

¢ A simple, fully-amortized loan with annuity either in arrears
(END) or in advance (BEGIN);

* A loan with a balloon payment;

¢ Aloan with prepaid fees (also called “prepaid finance charges” or
“points up front”);

¢ Conversion of an interest rate that compounds over a different
period of time than the payment period;

If those are the typical kinds of problems you face each day, then you
might wish to skip now to the quiz (on page 140).

At

0i
o p. 7.9 P4

paiava

7
s )7 , :

ek SR PP AL PP i =

Or, if you want to explore some other kinds of TVM before you try the
quiz, then just continue on right here....

B\ Oy SO\ TR A Satariy DY ST L0 OS], CRSEerx] o2
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AMoRTization Schedules

The most common questions you’ll want to answer after you know the
terms of a mortgage are:

“How much interest and principal am I paying every year?
And what’s my remaining balance?”

Well, the HP 17B11 has an additional feature on the TVM Menu to help
you answer these very questions.

Try This:  From the TVM Menu, select [lf[d]. Notice the item here
that you haven’t used yet: Press EREl, and see this:

KEY #PMTS; PRESS {#P>
_#P | INT [PRIN| EAL [NEXT [THELE]

An AMoRTization schedule is an itemized computation of
the amounts of principal and interest (“P and I”) paid over
any given number of periods within the term of a mortgage.
You’ll want to know at least the amount of interest you’ve
paid each year, because it’s usually tax-deductible.

The AMRT Menu is a set of side calculations—much like the ICONV
Menu—but AMRT has an added advantage: It uses the values directly
from your TVM registers; that’s why it’s located on the TVM Menu.
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To get a feel for AMRT, look at your original house loan again: It was
a 30-year, fully-amortized mortgage for $100,000 at 10.5% A.P.R., with
monthly payments in arrears, and a balloon of $20,000 at the end (this

was before you found that attractive 10.35% loan).

Try This:

Solution:

126

Use the AMRT Menu to find the principal and interest
you would pay in each of the first three years—and the
remaining balance still due after the third year.

First, fill in the usual TVM parameters:

[EXIT[EXIT)to return to the TVM Menu, then
800 - |

(o) J5) XS

(1XoJoJ o) o) o) MM

[ (4)2) A IETH EXIT)

IZH.... Result: PHT=-986.79

This payment ought to look familiar. It was what you
had settled on as “acceptable,” with a $20,000 balloon.

Now go to the AMRT Menu, by pressing [I{33 ERIH.
Then just follow the displayed directions:

KEY #PMTS; PRESS {#P3
|_#P | INT [PRIN]| EAL [NEXT [THELE]
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Since you want to look at 12 payments (one year) at a

time, just press (12)IEM....

#F=12 PMTS: 1-12
[ #P | INT |PRIN| EAL [NEXT [THELE

The display tells you that the numbers you’ll get when
you calculate INTerest, PRINcipal or BALance now will
be for payments 1-12. So, do it:

ECl... INTEREST=-18,4581.069
... PRINCIPAL=-488.3%
EZM.... BALANCE=99,399.¢61

Notice that your payments show as negative numbers
here—because AMRT follows the same sign conventions
as the rest of the TVM Menu. That makes sense, right?

But here’s the best part: To amortize the NEXT set of 12
payments,just press and you're ready. Notbad, eh?

You can go all the way through the life of the loan this
way. To start over from the beginning of the loan, just
from the AMRT Menu, then re-enter it again with
the key.

Play around with the AMRT Menu items on your own a
little bit. Notice especially the selection called Ifl3f3. It
lets you print any portion of the amortization schedule,
if you have a printer.
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One other note about AMRT: As you know, your HP 17Bi11 uses 12 digits
in its arithmetic, including the TVM calculations. But AMRTis a rare
exception to this rule.

Look: Recallthe current value in the PMT register (from TVM, press
IZl). You'll see this: PMT=-986.79

But now SHOW all of its digits (press f[SHOW)).... That’s what
the payment really works out to be (to nine decimal places, at

least): PMT=-986.731433334

But nobody writes a check for that much, right? So even though this
is the amount you would need to pay every month to exactly amortize
that 30-year mortgage, you won’t be paying that. To be accurate, you
need to use the true amount to the nearest penny (here it would be
rounded down: 906.790000000).

So key it in: (9Jo]6]-J7)9]+/-) EEll. And now recalculate the liIZIl....
You get FY=-28,883.61 What does this mean?

This: Since you had to round your payment down slightly (by a fraction
of a penny), you've technically (mathematically) underpaid your loan

by $3.61. Therefore, your $20,000 balloon payment at the end of the loan
is increased slightly.
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AMRT uses the TVM values, too, but it doesn’t use unrealistic “penny
fragments” that those TVM registers may hold. Except for the I%YR
variable (which is always used to 12 digits), the AMRT Menu uses TVM
values only up to the displayed number of digits.

In other words, if you have your display set to FIX 2 digits (for dollars
and cents), the AMRT calculations will automatically round its own
copies of PV and PMT in the same way—so that you always end up with
a realistic and verifiable amortization schedule.

Prove It: Go back and run the AMRT example on pages 126-127
again—but with a DSP ALL setting.... Then try it with
a FIX 4 setting.... See how the results differ slightly?

So although you’ll normally keep a FIX 2 setting, it’s instructive to see
and understand this difference—to avoid any unnecessary misunder-
standings with the bank.
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Other Side Calculations

The TVM Menu is designed to handle one basic kind of interest-bearing
situation—an amortized installment loan (such as a mortgage). The
TVM Menu can handle only regular installments over regular periods,
with interest compounding each period. So while it’s very useful for
analyzing investments with cash-flow diagrams, sometimes you need
to do other, preliminary calculations simply to construct those dia-
grams. That’s where the “side calculations” menus come in handy.

You've already seen how to use one of these side calculations menus—
the ICNV Menu—when you need to determine a proper I%YR to use in
the TVM Menu. But there are a couple other such side calculations
menus that you ought to look at now....

Do This: Go to the MAIN Menu (press [f[MAN)). Press IBTN....
There, alongside the TVM selection you’ve come to know
and love, you'll see several other choices:

SELECT A MENU
Uk TNV ] CFLOJEOND [DEPRC

You’ve already seen the ICNV Menu. And CFLO is another
major cash-flow diagram analysis tool (like TVM)—the
subject of the next chapter. But the two other choices are
indeed side calculations menus: ELA and [T
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Bonds

A bond is just another kind of loan, but it has different conventions
than those of the TVM Menu. A bond is simply a piece of paper that
acknowledges an interest-bearing debt from the issuer of the bond (the
borrower) to the holder (thelender). Theissuerusually makesinterest-
only payments once or twice a year. The bond specifies the amount of
this interest (the coupon rate), when it is paid (the coupon dates), and
when the principal amount is to be repaid (the maturity date):

Issue i f f C.......C } i
)

CPN CPN CPN J CPN CPN Maturity

Furthermore, bonds are generally designed to be negotiable. That is,
they may be freely traded at any time* and for any price.* Thereafter
the issuer must pay the interest (and the principal, at maturity) to the
new holder. This makes for some complications when calculating your
yield or the price you should pay, because the dates upon which you buy
or sell a bond may not coincide with its coupon dates or maturity date:

SELL
Interest
:%i:rg Tgst Intereszj
accrue
CPN date since last
\ f f f C......C f f " CPN date
CPN CPN CPN J J CPN CPN
BUY

This is why you can’t put a bond scenario on a TVM-compatible cash-
flow diagram—because the time periods may be irregular.

*within all applicable laws and the terms of the bond’s original issuance, of course.
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Try One:

Solution:

On July 3, 1990, you buy a municipal bond that matures
on August 30, 1994 for $100. The bond’s coupon rate is
6.75%, with semi-annual payments, calculated on a 30/
360-day basis (30 days/month and 360 days/year). What
is your yield to maturity if you paid a price of $96.50?

Press the @ selection and see this menu:
[ TVPE | ETT | MAT | CPN: { CHLL | MORE]

First, specify the TYPE of bond you have: Press i,
then HIfH and EH to select the coupon payment fre-
quency and the calendar basis, respectively.

Now and key in the SETTlement date (the date
when you buy the bond): (7] <)o) 3 1) e]e] o) Eill...
...and the MATurity date: (8]-)3] o] 1) 9] o) 4)IETIA...
...and the CouPoN percentage rate: (6]-]7)s)ELH...
...and the CALL (maturity) value: (1]o)o)EIN....

Now LI, (9)6) - J5) A KHE. ...
Answer: YLD%=7.73

Easy, no? There’s not a lot more to say about calculating with bonds
on the HP 17Bu. Just key in all the particulars and grind out the
answers. You'll get some more hands-on practice in the upcoming quiz,

but here are some reminders and things to consider about the BOND

Menu:
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No matter whether the coupon is paid annually or semi-annu-
ally, the rate you key in is the annualized coupon rate.

Key in dates according to the current date format. This example
assumed that your HP 17Bu was in MM.DDYYYY date mode.*

Sometimes a bond may have one or more optional “pay-off”
dates—earlierthanthe maturity date. Thisisacall date, and the
HP 17Br11 allows for it (just key it in as the MATurity date) as long
as it coincides with a coupon date (a date when interest is paid).

A call value may be different from $100, but the maturity value
must be $100, the conventional basis for face value. Thus, all cal-
culated values represent percentages of the face value of your
bond. The “pay-off” value—whether it’s the face value or some
other call value—must always go into the CALL register. How-
ever, for convenience, the calculator automatically puts 100.00

into the CALL register whenever you press [ [CLEAR DATA).

¢ Unlike some of the other “What-If?” menus you’ve seen, most of
the values on the BOND Menu are for input only; you can’t solve
for them. Only PRICE or YLD% may be your unknown—and you
must key in one to get the other.

¢ When you buy a bond on any date other than a coupon date, in
addition to the price, the seller is also due the unpaid interest
accrued since the last coupon date. So after calculating either
the price or yield (whichever is your unknown), just press (Xl
Result (for this example): ACCRU=2.31

*You can change this format: Press MAN)EGE BTl RN, then MANETHEDT to return to the
BOND Menu. Date formats are covered in Chapter 8.
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Depreciation

The final topic of this chapter is another “side-calculation” menu you
may need when constructing a TVM diagram.

Usually, when you think of the Time Value of Money, it’s an investment
or account that gains value over time. But depreciation occurs when
an assetloses value over time. It starts atits cost or other BASIS value,
then, over its useful LIFE, depreciates to its SALVage value. The total
value lost over the LIFEtime is called the total depreciable value.

Example: You're buying a piece of equipment for $40,000. You
estimate it to have a useful life of 5 years and a salvage
value of $10,000. What amounts should you recognize as
depreciation in each of those five years?

Answer: First of all, identify the BASIS value. Usually, thisis the
cost: $40,000. You know the SALVage value is $10,000,
and so the total depreciable value—the difference—is
$30,000. Thisis the total capital value you expect the as-
set to lose over its 5-year LIFE.

Now, that doesn’t answer the main question: What fraction (percent-
age) of the depreciable value should you depreciate each year—for tax
and accounting purposes—for this asset? There are several standard
methods to compute this—different methods for different assets. The
HP 17Bugives you four such methods. Consider each, asit would treat
your $40,000 asset:
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SL:

Do It:

Straight Line. This is the easiest method to compute (and to
understand). It simply prorates the total depreciable value,
reducingit evenly over the LIFE of the asset. Thatis, the same
percentage of the original value is taken each year. Your asset
has a total depreciable value is $30,000, so you simply depre-
ciate $6,000/year for each of the 5 years of its useful life.

From the MAIN Menu, press IZGH[EA. ... Thisis the “side-cal-
culations” DEPReCiation Menu.

First, key in the values you know: (4] 0JoJoJo)EB#E(1]oJo]Jo]Jo]
(5)EEA. Then press BITA to see the menu’s next page.

Now just key in each year you're interested in and ask for the
SL amount of depreciation for that year:

[ 'Rt | Result: SL=6,808,80
B8] 'r | Result: SL=6,808, 80
B] 'r | Result: SL=6,808,80
(4) EX Result: SL=6,808, 80
(s) EE Result: SL=6,880, 08
] r# | Result: SL=0,808

Asyoucansee, Straight-Line depreciationisjust that—steady
and uniform. And notice that it’s smart enough to catch your
“Year 6” error. The HP 17B1 won't let you take depreciation
beyond the asset’s SALVage value (provided that you haven’t
changed depreciation methods in midstream).
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DB:

136

Declining Balance. This method reduces the total remain-
ing value of the asset by the same fraction each year. That
fraction is expressed as a percentage of the fraction necessary
for a Straight-Line depreciation to zero (no salvage value).

For example, with your five-year asset, a straight-line depre-
ciation to zero Salvage Value would require that you depreci-
ate 20% (of the original value) per year. A Declining Balance
factor of, say, “150%” would therefore depreciate 30% (that’s
1.5 times—or 150%—as fast as the SL 20%) per year.

But unlike SL, DB is depreciating this 30% off of the Remain-
ing Depreciable Value. As that value declines, so does the
amount of depreciation in each successive year. Here are the
two methods, side by side:

Straight Line Declining Balance
(20% of total BASIS (30% of total remaining
value per year) value per year)
Remaining Remaining
Year | $ deprec. Value $ deprec. Value
0 -- $40,000 - $40,000
1 $8,000 32,000 $12,000 28,000
2 8,000 24,000 8,400 19,600
3 8,000 16,000 5,880 13,720
And so on.
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Do It:

From the prev