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0. To BEGIN



Read This First!

,, \

Time is an investment. If you spend it wisely, it will give you
ENorMOUS returns.

Invest your time in this book.
It covers exactly what you need to know to use your HP 19Bi11 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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1. LookiNnG UNDER THE HooD



What’s In This Machine?

Your HP 19Br 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 you in your own language.
For now, you must “speak” its “language,” translating your everyday
calculation problems into forms it can understand.

Of course, this means that you must define each problem correctly for
yourself first. And often this is the hardest part, so don’t overlook this
very important step.

But once you’ve done that—set a problem up so that you understand
it clearly—it’s quite simple to translate it for your HP 19Bu. In fact,
learning 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-19Bu. After
learning about your machine’s controls and buttons, you’ll take it
through the Course for extensive “road training.” There you’ll encoun-
ter 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 Courseis Easyisthe fact that you're allowed to 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 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
approach, atutorial approach meant tobe 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. Looxrine UNDER THE HooD



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 yourselfa 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



S SEAT

2. IN THE DRIVER’



Turning the Key

Opening up your HP 19B1, the sheer number of keys—on two key-
boards—may be a bit daunting. Is it that complicated to use?

Not at all.

The Button

Turn the machine on. The (ON) button is at the lower left of the right-
hand keyboard.

The Button

Now turn it off, by pressing the button....
But there is no button—just press (ON) again.

A key whose meaning alternates between two opposites like this is
called atoggle key. You'll see more such toggle keys, and they all behave
in this on-again-off-again way. Toggle keys help to reduce the number
of keys (after all, you have enough keys as it is).

(If you’re already familiar with the keyboards 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,
right? So, turn your machine on, and...

Do This: Press the gold key (denoted here as ), then the key.
Now press [ (that gold key again), then the key.

Next, press the key, then the upper-left blank white key
(right under the display), then (2) and (INPUT).

Finally, press f (that gold key once again), then the (<) key.

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

ERROR: =@
8. 80

(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)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 EREOR: +H isagood 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 Number Lines

Now your display should look like this:

8. 88
[ FIN | EUE | UM JTIME

The display uses its top three lines to show numbers (and messages).

Try This: Press (3]INPUT)(2JINPUT)(1). See how numbers stack up?

3.88
%. 515)
[ FIM | ELE | UM JTIME JS0LVE] TERT |

The Menu Line

The very bottom line is the Menu Line. Each of the selections on the
Menu Line is associated with the blank white key directly beneath it.

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 probably makes
sense to start this “Driver’s Course” from home.

18 2. IN THE DRIVER’S SEAT



The Keyboards

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

The Calculating Keyboard

Look first at the right-hand keyboard. Thisis where you'll find the keys
for your arithmetic and other number-oriented operations. The digit
and math keys are here, as are (ON)and(«), which you’ve seen already.

Notice that the white keys (including the blank white menu keys) are
most directly related to “crunching” numbers.

The dark-grey keys, on the other hand, are more for controlling the
display and moving numbers around. HP has designed the key colors
this way, to make it easier for your eyes to find the right keys.

The ing Keyboard

Look now at the left-hand keyboard, the “typing” keyboard. Thesekeys
are for spelling out words and names—much like a typewriter. You
have a space bar at the bottom, plus some handy typing operations
such as and [DEL}—all for typing characters (letters and symbols)
into your display.

And, just like a typewriter, many keys have second (“shifted”) charac-
ters too. ...So...where’s the “shift” key?

The Keyboards 19



The @ Ke

The gold key on the right-hand 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 _s+ 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 letter or operation.

Pressagain. The _» disappears. [ is a toggle key—
like the(ON)[oFF) key—because it alternates its meaning.

Type a few gold characters from the left-hand keyboard.
As you do, notice these things about the [ key:

Unlike a typewriter, you don’t hold it down while press-
ing the key you're “shifting.” Just press and release the
@ key, then press the key you want. The _» will always
tell you when the i is in effect.

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

(Press [EXIT), as the display tells you to, when you've
finished “playing with the typewriter.”)

20
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Pop Quiz
Yes—a quick little stop-and-check point.

Make 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—and who cares if you re-read? It’s your Course.

1. What'’s a toggle key? Name two such keys.

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

3. What’s an annunciator?

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

5. What will happen to your calculator if you forgot 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. and ) are two such keys (see
pages 15 and 20 for review).

The display has four lines. The top three lines show numbers
(and messages, sometimes). The bottom 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 display’s top 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 upper part of the display, to notify you of an error or
ask you to do 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



3. LEARNING TO DRIVE



Warming Up the Arithmetic Engine

Basics first

Arithmetic truly is the “engine” of any calculator. No matter how else
you use your HP 19Bii, it should certainly be able to add 2+2.

ifyou’re alreadyvery comfortable with doing arithmetic—
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Ready to “crunch” a few numbers, then?

As you know, most arithmetic happens on the bottom number line (the

display line right above the Menu Line). So turn your machine on (if

it’s not on already) and look at that line....
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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:

Again:

Nope:

Press (2]5)@%) and see the result: 5. @8
That 1 . B8 didn’t mess up anything, did it?

What if you now want to find 1/495,616? Should you clear
away that 3. 88?

Full speed ahead: (4)9)5]6]1)6)@X), (ans.: r&4.d8),
Notice how the 3. B8 just rode up above, out of your way.

Anytime you finish a calculation, the machine knows it.
And it will automatically “bump” that result upwards
when you begin the next calculation. Youdon’t need to clear
anything!

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

26
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OK, But:

Two Ways:

#1:

Or, #2:

What ifyou decide 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: («]«)«]«).

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

To simply start over, you can clear the entire Calculator
Lineinone “swellfoop:” Press (that’s the gold—
shifted—version of the (@) key).

Not too tough, eh? 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 19Bi1is 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 . EH you just computed, is
really

TE4, B80000000.
(Count ’em—there should be a total of 12 digits.)

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

* Couldn’t resist—sorry.

28 3. LEARNING TO DRIVE



Ah, but...

Notice This:

Key in (2] 1] o) - Jo)8]7]6]5)4)3)2] 1) and press (INPUT

(to tell the machine you’ve “finished”).
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 entire 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:

784,88
218.99
218,939
[ FIN | EUE | SUM JTIME [SOLVEL TERT

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:

TO SET #DECIMAL PLACES:
PRESS {FIx> OR {ALLZ.
RADIX: L. OR £,32

MG T I

When in doubt, follow the display’s directions: You
want to FIX the number of decimal places at four.
So presstheblankkey under IGFEM.... Then follow
the next set of directions: Press (4]INPUT).... Voil4!

30 3. LEARNING TO DRIVE



Your display now shows this:

784, 8804
218.9877
218.9877
[ FIN | EUE | SR TIME JSOLVE TERT |

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

Solution: Press then IEMMl. Here’s the result:

ra4

218.987654321
210.987634321

[ FIN | BUS | SUM JTIME JSOLVE] TERT |

Now you see ALL decimal places except unnec-
essary trailing zeroes. The r@4.BEBEH be-
comes simply 784, and 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

19B1 offers you two different ways to do arithmetic.

Do This: Press @ MODES), then select from the menu (i.e. press

the blank menu key under EIId#—on the far right). You’ll
see these two choices: and IETH

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

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: “T'wo plus three equals...”

Now try the other method: Press [(MoDES) I IELH
(your display now echoes this choice: RFH 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
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So, why the choice—and which way is best for you?

Long ago, HP calculators adopted the less conventional RPN style of
calculation, because it’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 they 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) LA, then either
or IAI....

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

If you chose IFEEH, go now to page 40; otherwise, just turn the page....
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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 G4 207E3H0OR)(=)  Answer: 182,88

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 101.00-47.50x2

Press (Jo])EETCEX2)(=) Answer: 187. 88

This left-to-right rule works even when you mix multi-
plication (and/or division) with addition (and/or sub-
traction)! And notice that you don’t need to key in any
trailing zeroes (i.e. 181 .88 is just 181).
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Example: What’s 342-(173+13) ?

Solution:  Press(3[22)=S((1)73)HED)=) Answer: 156, 88

If parentheses appear in the written problem, use them
in your calculator, too. And notice how the {173+13
changes to 1 86. B8 when you close the parentheses.

Example: Calculate 101.00-(47.50%2)

64 -(25x %))

Solution: (oI a7ZL-J5)
(e)aE[2EXEII4E)

Answer: B. 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
calculator closes all the open parentheses for you.
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Changing the Sign of a Number

Try This:  Find 34 x (-19)

Solution: Press3[4)X)(=1)9)(=) Answer: -&46. BE

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...” (those parentheses in the problem are sim-
ply to clarify things—they’re optional).

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

Like This: Suppose now that you want tochange that- 64 &, BA
into 646, BE.

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 (5) key and the key.
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Playing the Percentages

Do you realize how easy it is to do percentage calculations on this HP
19B11? Yes, even these—everybody’s least favorite math problems—
are a breeze.

Watch: What’s 25% more than 134?

Solution: EEHEGE%(E) Answer: 167.508

See? 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)-[95)X)(2[0)%)(=) Answer: 2.72

To increase or decrease by a known percentage, you add or subtract. To
simply find some 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've probably noticed something: When you start a new

problem, your previous results simply “bump upwards,” don’t they?

Do This: Press (1J(=)(2)(=)B)(=)(4)(=). You have just “finished” four

arithmetic problems, one after another.

Now notice the arrow keys, (+] and (#), and also the
and keys. You can use these keys to make those four
most recent results “roll around” or change sequence in the
Stack (@(X%zY) swaps the bottom two values). Try them....

Now rearrange them back to their original order and press
(5)(=). Can you now roll five results around? Try it....

Nope. This History Stack holds only the last four results.
But it truly is a “Stack” of your recent calculating History,
no? And notice that regardless whether you can see all four
of those numbers, they’re still there.

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

tions.

38
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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:

A08088E00800N0
(Result: 8. 33—the fraction you paid three years ago).

Next, press: (397 o) el -J5)(=)(a)6)8)5)0)(=)
(Result: 8. 41 —two years ago).

And: (3]8]8)8]7)-I5)=)(1)o)3]7)o)o)(=)
(Result: @.38last year).

Just by looking at the Stack, 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(ZI3) T3]
Answer: 182,88
Gettheidea? When youkey in the numbers you’re going
to combine, you separate them with the key. And
the operation comes last.

Another: What’s 2x(101.00-47.50) ?

Solution: A7 5)E2X)  Answer: 187.88
Notice that you can use the key as an key
also—just for convenience!

And notice that you don’t need to key in any trailing
zeroes (i.e. 181 .88 isjust 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 101.00x(47.50-2)
64 + (25 x %)

Solution: (4]7)-J5)EnNTER) I (o) 1 (X)
GCENER(AEHEREXE 4D
®

Answer: 93.32 (Reminder: This is just 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 how your intermediate results simply
“float up above” until you're ready to use them? Do
the problem again, and pay special attention to what’s
going on above the calculation line....

...Now do the problem a third time, and this time,
notice what (ENTER)does: It makes a copy of the bottom
number, thus allowing you to separate numbers that
you need to key in “back-to-back” (without an opera-
tion between them). Don’t over-use (ENTER)! In this
problem, you need it only between the 47.5 and the 2
and between the 3 and the 4. You don’t need it (and
it would be wrong) anywhere else.
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Changing the Sign of a Number

Try This: Find 34 x (-19)

Solution:  Press(3]4)(NPUT)(19)+/2)X) Answer: —646, B

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 . B8 into
abd6, 88,

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
19B1? 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)-]oJ5)ENTER)(2]0]%) Answer: $2. 7S

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: 167.508

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, (+] and (¥), and also the
and keys (they’re the “shifted” parenthesis keys, but
since parentheses are not used in RPN mode, you'll get
and (Y] even without pressing the i key).

You can use these keys to make the four most recent results
“roll around”—change sequence—in the Stack (Xxy)swaps
the bottom two values). 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
numbers, they’re still there.

So the Stack will let you see 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:  To find this out, you’ll need to do three separate calcula-
tions, one for each year:

(2)8) s 2Is)ENTER) ()1 E)0)0) (]
(Result: . 35 —the fraction you paid three years ago).

Next, press: (3]9)7)oJ8]-]5) 000806
(Result: 8. 41 —two years ago).

And: (3]8)8]8]7I-Js)ENTER) (1 )37 o)D)
(Result: B. 38 last year).

Just by looking at the Stack, you can see that you paid
the biggest fraction two years ago and the smallest
fraction three years ago, right? Then, to find the differ-
ence, just rearrange the Stack and subtract:

Arithmetic with the &TER) Key (RPN Mode) 45



More Math If You Want It

At this point, you may well be satisfied with your level of arithmetic on
the HP 19Bm:

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

— negative numbers;

— percentages;

— moving around the Stack a little bit.

Ifthat’s enough for you, skip now to the end of this chapter (page 53)....

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).

| i
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Scientific Notation

Try This:

Solution:

What'’s 2,000,000 x 2,000,000 ?

Press (2] 0] o] oJoJoJo)X)(2) 0o o) 0] 0J0)(=) (ALG mode)
or  (2JoJoJoJoJo)o] (RPN mode)

Answer: 4. 88E12

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(*/J)key. It’s there so you can also use
scientific notation when you key in numbers.

Go For It:

Solution:

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

Press CIE ) X 2ME s)(=) (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 19Bi1....

Try One:

Solution:

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?

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 rt.”

In this problem, r = .06 (that’s 6%, written as a decimal)
and ¢t = 0.5 (half a year). So, compute (r1):

(- Yo)e)X)(-15)(=) (the ALGebraic way), or
(the RPN way).
Result: . @3

Now exponentiate this: Press | EHP K
Thisise” (or exp(rt)). Sonow multiply by your beginning

balance: (XJ(1]0)0)(=) (ALG), or (1] 0] 0)X) (RPN)
Answer: $183. 85
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Notice that the IEIEMl function doesn’t care whether you’re using
ALGebraic or RPN arithmetic. And 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. B3. Prove this to yourself—press [ SHOW)....

See? It’sreally 183. 8454533935, Yourdisplayis
rounding its presentation of the number—“for your
eyes only,” because you've set a FIX 2 display setting.

If you truly want to round (i.e. actually change) the
numberto match your current display setting, youcan
use do this: ([EXT)(to leave the Menu), then
press IETA.

Nothing much seems to happen, right? Ah, but now
SHOW full precision (@(SHOW)), and see 183, B3.

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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A Trig or Two:

Like This:

What’s sin(180°)? And what’s sint? How do you
tell the machine when you want degrees and when
you want radians?

Press [MoDES), then the IIEM selection. See the
(2m) annunciator appear at the top of the display?
That means you’re in radians mode for trig calcu-
lations. But simply press IEFM again, and you
turn it off and return to degrees mode.

So, to solve the problem, press (to get out of
the MODES Menu and back to the MATH Menu),
then: (1)) o) HFTAIETN.

Result: 8.88  That’s sin(180°).

Now switch to radians mode (press (MoDES) T
[EXITIEXIT)) ...grab a lEM, and EFEIIETH again.
Result: -2.87E-13. This is what your HP
19B1 gives as sinn radians—a very small number
(so it’s shown here in scientific notation).

“But shouldn’t the sine of 7 radians—like sin(180°)—Dbe exactly zero?”

Yes, but you didn’t compute the sine of exactly wradians. You computed
the sine of 3.14159265359 radians. The real & has an infinite number of
digits—a lot more than the 12 digits your calculator can hold.

Nobody can compute the sine of exactly ® radians. Your HP 19Bi is
giving the correct answer for the 12 digits it is using.

50
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OK:

Hmm...:

What are the lengths of the legs of this right triangle?
What’s the length of the arc?

57°17'45" r

Your first problem is to convert that angle into decimal
degrees, rather than degrees, minutes and seconds. So
the TRIG Menu and select I

Next, key in (5] 7) - J1]7)4]5) (to represent the angle in de-
grees, minutes and seconds), and press IRl *

Result: 37.38 The angle is 57.30°

Now, you could go back to the TRIG Menu and use SIN and
COS calculations to compute the triangle legs, but instead,
press RIAA and use this handy triangle menu: Store the
angle by pressing lIFFll. Then key in and store the radius:
(1)EAM. Make sure you're indegrees mode (use the toggle,
PN, if necessary). Now you’re ready to compute:

The horizontal leg: [RIAY  Result: ACOORD=08. 54
The vertical leg: R Result: YCOORD=08. 84

For the arc length, since the radius is 1, just convert the

angle to radians: IFIGIGAETI Answer: 1.0808

*You are converting “to decimal HouRs” here, which may seem like a strange name, but notice that

these functions work for time conversions as well as angle conversions.
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Try This:

Solution:

If you have 21 marbles in a bag, how many possible
combinations of 6 marbles (never mind the order) can
you draw out? How about permutations (where the
order does matter) when you draw 3 at a time?

Use a PROBability calculation: the CONVert Menu
(from the previous problem) and press IITEA.

To find how many ways you can combine X objects, taken
Y at a time, simply key in the values for X and Y. In this
problem, X =21 and Y =6, so (2]1) Q] v |

Now solve for the number of possible combinations by

pressing [MFI.  Result: C X, Y=54, 264. 84

For permutations, it’s the same idea:

(@0) R () .

Now solve for the number of possible permutations by

pressing IEE1. Result: P #,¥=7V,920. 048

The MATH Menu on your HP 19Bu makes all this look pretty simple.
Can you imagine trying to do such calculations yourself? You might

end up...
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A Rest Stop

That about does it for this chapter on arithmetic and math. Things will
get more interesting soon, but you needed to know these things first:

You know when and how to clear the calculator line;

You know that the machine always keeps and uses 12 digits for
each number in every arithmetic calculation;

You know how to change the display setting (i.e. FIX and ALL) to
see however many decimal places you want (up to 11).

You know how to key in and use negative numbers;

You know how ridiculously easy it is to do percentage problems;

You know about the Stack and how it shows previous results.

And, if you went through the More Math section,
— You know about Scientific Notation;
— You know about the MATH Menu, including exponentiation,
trigonometry and probability.

And of course, no matter what,

— You know you’ll have an arithmetic quiz now....
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Arithmetic Quiz*

Solve these on your HP 19B11. 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 for any
problems where the two methods do have different keystrokes, both
solutions will be given (ALGebraic first).

100

1. Find 75
(25% 64)+ (34 x(-19))

(25%64) + (34 x (~19))
1007

2.  Which is greater: % or 9_12%1- ?

Then find

by two different methods.

3. 4.B8BE1Z is “4 trillion” (a very large number). How much is
4. BBE-12? How would you key this in?

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?

*For more practice with RPN arithmetic specifically, see also Appendices D and E in your HP
Owner’s Manual.
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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.  Find ( +100)(1-1‘°)

(If you skipped the section called More Math If You Want It,
you’ll probably want to skip problems 8-10,to0.)

8. Find 1og(122+2—739i)

e3

9. What’s Arccot(3n/4)? Express your answer in degrees, minutes
and seconds.

10. Ifsixteen U.S.states and five Canadian provinces meet to decide
how to stop acid rain, how many ways are there to cast just the
minimum majority of “no” votes to prevent any action?
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Arithmetic Quiz Solutions

G o) o = 715 = 2 s X6 4 DJH B3 aX[=1 s DI=)(ALG),or
(1) o) o)eNTER] 7] 5 [+ 2] 5 JENTER) 6 4 X3 ) 4 [ENTER[ 1] o [+/-[X[+[+
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): ¥ 15. 28

Of course, the other way is to start from scratch:
15X e 4 H B AX= 1 e D= o) o]+ 7)5 =) (ALG), or
(2)5)ENTERI 6] 4]X) (3] 4JENTER] 1) 8 )+/-IX)(+) (1] o o JENTERI 75 )=+

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

To compare, find both answers: (4]=]7]=) (ALG), or (4]JENTER[7]=)
and (6] J2]8] ) 1(=) (ALG), or (6 -)2) 8 ENTER[ 1 1))

If you're looking only at the first two decimal places, they look
identical (8. 57). But ask the DISPlay to FIX more than three
decimal places, and you’ll see the difference: 47 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 (4l E]-[1]2).
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4.

BB ()EI%)(=) (ALG), or
(2] 5)0J 0] 0] Answer: $23,687.5068
(See page 37 or 43 to review (%) calculations)

(a) [+XEOIE)(E) (ALG), or (1]8)+/-)ENTERIX) (RPN)
Answer: 361.068

(b) () 9)+/-J8x3. The key squares the current number.
(c) ([Jo)+- M=) 2)=) (ALG), or (1] oJ+/-JENTER] 2) (RPN).

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

(a) (4Jo]o]s)@x). The key operates on the current
number. Answer: 64 .88

b EOEEEECEE (ALG), or @) o6 ENERC .

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

(c) (4] o) o s M~ [2/x[=) (ALG), or
(@Yo s e JENTER[12) B VxM>) (RPN).

1
R/4096 is the same as 409612. Answer: 2. HH

(ALG), or

G0 @>)X) (RPN) Answer: 27 2. 31
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08 _RGeanensan
E@MAN) @MATH) T TEN (-)3) IEH (=) (ALG), or

(23 Y7o 4JENTER[3]IH
@MAN) @MATH) INTEE I (3) I (<) (RPN)

Answer (to 4 decimal places): 8. 1583

(To review the MATH Menu, re-read pages 47-52).

There’s no cot (cotangent) function among the trig functions, but

cot(x) = tan(l)
X
In other words, Arccot(4—n) = Arctan(i)
3 4T

Thus, to solve the problem:

aaas r1 9
EEEE EIETH EX) I EXRE (ALG), or

@MAN) @MATH) (B3 JENTER4 =) I (<)
I3 T (EXT) LT ECGE (RPN)

Answer (to 4 decimal places): 13.23537

That’s 13°25'37".
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10. Essentially, the question is, “How many different combinations
of 11 ‘no’ votes—the minimum majority—are possible among the
21 voters?”

You want combinations, not permutations, because the voting
order doesn’t matter:

@MAN) @MATH) T (2]1) IER (1) 1) G R
Answer: C X, ¥Y=322, 716. 0808

There are well over a quarter-million ways to stymie any action.
You wouldn’t think so just by looking at the problem, would you?
But your HP 19B11 makes this kind of calculation a piece of cake.
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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 19B1ii—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.” In other words,
the Menu Line has generally looked like this:

[ FIN | BUS | SUM |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 19B11 as the “freeway,”
from which you may exit to, say, the IlTiH 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 67.
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A Menu Map

Try This:  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 HITFI—starting
from the MAIN Menu.

Solution: Press See what happens? is
acalculation 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 19B1 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. Every time
you press this key, you retrace your route back to
the previous EXIT. Thus, you press [EXIT) to go from

here =
[DATE! [DATER] DAvE | 3600 | IBSD [TODAY
to here =

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

To demonstrate how you can “fly” home, first go out

to again.... Now press JMAN).

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 these “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:

[ vE# JFRCT:] DE | 5000 | S [MORE |

Solution: Press TN, [T, then EIAA. ... That [EAA is
an extra item—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 19Bi1 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 setting the current time in your calcula-
tor. You press I3l But then yourealize
that the only clock you have is a decimal chronometer
that started at midnight. Ifit now shows 10.43 hours, to
what time should you set your HP 19Bu?

Hmm... This calls for a CONVert calculation. So you go to the

Menu, select IHI, then (1)o) - J4]3) HEH....
Result: 18.235

Now just press and voild!—you’re back at the
TIME SET Menu directly—not at the MAIN Menu; the
machine knows where you were before your CONVert
calculation. So you just press and you’re done.

Except for and (EXIT), any operation that’s available to youon 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 19B11 doesn’t forget
“where you were” in the menu system—and it returns you there when
you finish with the keyboard.

66 4. Your First BUSINEss Trip



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 “traveling keys.” They’re also
keys that can give you answers—hard numbers. For example, you’ve
already used the key to give you the date and day of the week.

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.

This means that you can play the “What-If?” game that’s so useful in
making good decisions! You can ask questions like “what if the rent
goes up by $100?” “What if that interest rate were 2 points higher?”

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

Solution:

From the MAIN Menu, press IFHIEM and then [ENT:

KN EENETE

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 this have re-
quired this year?

B8] oLt [@B] HEW | ZCH |
Answer: “CHAMGE=17.19

That was the actual percentage increase in the per-
square-foot retail trade.

Now specify the 20% target increase: (2)o) I
And find what the NEW trade (i.e. this year’s) would
have had to be in order to meet that target: ITIIXN

Answer: HEW=Y6&. 86

68
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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
variables—anytime you want.

Here’s How: Press and see: OLD=64.8A
Press RCUIEEXN and see: MEW=76&. 88
Press(RCLIEITM and see: %“CHANGE=2#. 84

You use the key to ReCall values from variables. There are ac-
tually 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 [EEM. This is the
“MarkUp as a % of Cost” Menu.

So use it: Press (1] 2) INZEM and (1)5) .
Then calculate: IEEE

Answer: MARKUP*C=25. 84

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

Then press IREM.

Answer: MARKUP%P=208. 808

70
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Hmmm...

Question:

Answer:

Why didn’t you need to key in the INIEll and [[F{dd in the
MU%P Menu, as you did in the MU%C Menu?

Simple: The INEM and [[FH3 variable registers in the
MU%P Menu are the same as in the MU%C Menu. That
is, they are shared variables—shared between more

than one menu.

Thus, 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 or IEETH!

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

Press KBl and see COST=12. 84
Press and PRICE=15.688&
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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 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 | oLD |

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

Now solve for the NEW level: IFEMR.... HEl=64 . 8A
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 KN Next,youkeyin the value decreasein
the second year: IEZTH, and solve for the NEW
(and that’s the current) value: IEETA.... HEW=48. 8&

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
Answer: “CHAHGE=-52. 88

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 19B11. 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 {f(MAN).
* 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 I

¢ 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....
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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):

74

There’s a calculation key called [F{Hd in the Menu. Your
mission: Starting from the MAIN Menu, find it (don’t bother to
calculate 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’rein the middle of an arithmetic problem and you suddenly
decide to change menus (“move”) for some reason, what happens
to your calculation?

In general, what happens to your most recent calculation result
when you change menus? How about the rest of the Stack?

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 for it. Did he sell
it for face value?
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6. 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?

7.  Afootball field is 100 yards long. Ifit’s 45 yards wide and you
increase 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 IFTTRELIAREITA, and there on the
second page of the Menu, you’ll see the choice called [{F{Hd.
Notice that, as usual, if you press at this point, you’ll flip-
flop between the pages of the I[N Menu (see page 64 if youdon’t
remember this). Then press to “fly home” again.

From the Main Menu, press (obviously), and then
(because you want to set the time and date). That brings you to
another menu. Now, just pressing IT13 or on that menu
won’t set the correct time or date in the display. What do you do?

Ask for I[ANA! ...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
LA, then (then 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 (+), for RPN), to finish ycur addition.

When you change menus, your current calculation will remain
undisturbed, but the values above it in the Stack may disappear.
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5. Use the MU%P Menu and, say, a $100 note: Press PRICE]
@0 r:P | CosT B Result: COST=98. 0@

That’s what the buyer paid for the note. Then he re-sold it simply
by adding 10% to this figure. That is, he used the MU%C Menu
and, since the 98 . B@ was already stored in the COST register,
he did this: (1)) IEEEIEFER.... Result: PRICE=99. 6@

That’s not the face value.

6. Thisisa%CHG problem. Fromthe BUS Menu, press I, then
EE R ENEGe) CETNEEME. Result: XCHANGE=-87.17

That’s the percent change of the 1929-1932 crash (negative be-
cause the change was downward). Now key in the hypothetical

highlevel,(2]7)3]5) XM, and calculate what the corresponding
low level would be: IEIH%N.... Result: HEW=356, 95

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

(or (4)S)ENTER[1)0J0)JX) for RPN)
Answer: 4,580, 88 Press JIINI—this is the OLD area.

Next, you need to find the dimensions of the enlarged field:
()0 H () =DIX 4 5)H(e)%(=) (for ALG), or

(1) oJoJENTER[ 9] %)+ 4JSJENTER[8]%]J+]X)  (for RPN)
Answer: Dy 346,43 This is the NEW area; press IEET.

Finally, givesyoutheincreaseinarea: 4CHAMGE=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
19B1, 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.

But granted, 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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Basic Arithmetic................ 24 ¢ TVM 94
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The Bread Value Of Money:
CURRency EXchanges

So you’re going to continue with your first BUSiness trip? Fine. Then
here’s a look at another useful item on the BUS Menu....

Suppose you’re an economist comparing the living standards of three
countries—the United States, Costa Rica, and Peru. One way to do
thisis to compare average per-capita incomes to the costs of abasic food
commodity—i.e. “daily bread,” or something comparable.

There are several common foodstuffs you could choose as an indicator
(and actually, wheat bread isn’t one of these, since most countries use
far more rice than wheat). Suppose you choose chicken.

That fine, but there’s a slight problem: Annual income reports are
usually given in U.S. dollars, while food prices (which may fluctuate
daily) are not. So you need to do some conversions before making the
comparisons. Here are the numbers you're using:

Cost of Chicken | Exch. Rate | Avg. Annual Per-
Country Currency (per kg) (per $US) | Capita Incm. ($US)
U.S.A. Dollar 1.95 1.0000 $17,800
Costa Rica | Colén 168.00 87.0000 $ 1,810
Peru Inti 45,000.00 18,000.0000 $ 965

So how does the HP 19B11 do currency conversions?...
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From the MAIN Menu (remember that will always get you
there), press IHIEM, then @I Here’s what you’ll see....

1 US$ = 1.68808 YEM
ENTER A RATE
@. 88

[ USE | YEM [RATE [C.5T0 JCRCL[SELET]

The idea is this: The HP 19Bmu lets you select the names of two
currencies—and the conversion rate between them. Right now, the two
selected names are LUS# and YEM, but that’s not what you want. So
press HAXHl, and see this:

SELECT CURREHCY 1

[ USE [CAME] OM | FF_| UKE | MORE]

Now choose from the menu of currency names—and notice how
the display then verifies your choice and tells you what to do next....

CURREMCY 1 IS: US#
SELECT CUREEHCY 2

[ USE [CANE] DM | FF | UKE |MORE]

Use ITTA to “page” through the menu to find (and choose) EGLEHN:

1 US¥ = 1,.60808 INTI
EMTER A EATE
8. 86

[ USE | VEM |RATE SELCT
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OK, now that your currency names are both correct, you’re ready to

ENTER A RATE.

Notice that the exchange is always in terms of one unit of Currency 1.
That is, you always ask the calculator, “One unit of Currency 1 equals

how many units of Currency 2?” Sokeyin(1] 8] 0] 0] o), press IEEIA, and
notice again how the display will echo your choice.

Now, if a kilogram of chicken costs you 45,000 Intis in Peru, how much
would that be in US dollars?

At this point, it’s simply a matter of playing “What-If?” to find out:

G0 OIIHEEM.... Answer: US$=2.350

And if chicken were to cost the same (in dollars) as it does in the US,
what would that price be in Intis?

G MEMEET.... Answer: INTI=335, 188,808

See? You can go in either direction for the conversion. Simply key in
one known currency value and then solve for its corresponding value
in the other currency.
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Easy, right? But the best news of all is this: Once you associate two
given currency names with their corresponding conversion rate, you
can save this combination for easy recall later. Press [l to see this:

PRESS A MENU KEY TO
STORE CURRENCIES~RATE

As the instructions explain, simply by selecting one of these six blank
menu keys, you can store a currencies/rate combination.

Try it: Press, say, the second blank key.... Instantly you're back at the
main CURRency eXchange Menu.

And now suppose you convert some other currencies. For example,
suppose you convert between Canadian dollars and German deutsche
marks, pressing Bl [ETEANTIM(4) T (do this now). The display
will show you this:

1 CAM% = 4.0888 DM

RATE=4.88
[CANE] DM | RATE [C.5T0 |CRCL [SELCT]

Ah, but you can instantly reset tolUS$/INTI exchanges by pressing
and choosing [TEET].. !

You can save up to six such combinations on this store/recall Menu.
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Try Another:

Solution:

Now compute the price of a kilogram of chicken in
Costa Rica, using the data on page 80.

Atthe CURRency EXchange Menu, press NSl ITEE N
| MOKE [MORE |MOKE [MORE |MOKE [MORE [MOKE [GRR4005¢3
doesn’t seem to be a built-in name for Colones). So
use the final selection on the last page of the menu:
EIITHE. That’s the “last-resort,” the “generic” name to
use when there’s no better one.

Now enter the rate and solve the problem:

Answer: US$=1.93

Save this exchange combination: Press [, then
the first blank key on the menu. Now you have two
such combinations to use whenever you need them.

Asyoucansee, the prices of a kilogram of chickenin the three countries

are “in the same ballpark,” dollar-for-dollar:

U.S.: $1.95

Costa Rica: $1.93 Peru: $2.50

But how hard are those dollars to earn? To see the real cost of this food

in each country, you must compare it to the average income....

84
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The Real Costs:

Solution:

Calculate what a kilogram of chicken would cost in
the U.S. if it cost the same in proportion to income
as in Costa Rica and Peru.

GL-TeI3) =X (17 e o) 0)(=)(ALG), or
(- XoJ3)EnTER) (1) 8) 1 o) =) (17N 8] o) o)(x) (RPN)

Answer: $18.982 That’s the real cost (i.e. the
relative cost) of a kilo of chicken in Costa Rica—
nearly 10 times the cost in the U.S.

- 5 )= (Xe)s) X178 o)o)(=)(ALG), or
(2] 5 o) ENTER) (3] XS (178N oS o) X] (RPN)

Answer: $46.11 That’s the real cost (i.e. the
relative cost) of a kilo of chicken in Peru—nearly
24 times the cost in the U.S.

CURRency EXchanges
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Loaves and Fishes: Getting Your UNITS Right

The last item on the BUSiness Menu is [[[ZI{E. The idea behind it is
very simple—to help you answer questions such as this:

Hmm...:

With seven one-pound fishes and eleven 26-o0z. loaves of
bread, to how many persons can you feed 100 grams of food?

At the MAIN Menu (JMAN)), select IETEMITTEE. You will
see something like this:

UHMIT COMVERSIONS

[LEMG | HRER | VoL [MAzS [TEMP

To convert weight, or mass, press [EEEEN, and then:

Press (2)6) IEE I, Result: LE=1.632
This is the weight of each loaf of bread, in pounds.

Then X[ 1J+H7I=) (ALG) or (1) X[7]+) (RPN)
Result: 24.88 —the total pounds of food you have.

Now: HIEETE] Result: GRAMS=11,283.11
That’s how many grams of food you have, so now simply

divide by 100: (=[1)0)8)=) (ALG) or (1)@)o]=) (RPN)....

You can feed a multitude—nearly 113 persons (1 1 2. 83).

86
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Get the idea? You just key in the value in the known units and solve

for that same value in other units. It’s very similar to the way you

convert currencies.

For some more practice with both of those conversion menus, try this...

Conversion Quiz

At the close of foreign exchange trading today, the British pound
sterling (£) would buy $1.6325. The dollar was going for 1.7002 dm
(deutsche marks), and the dm was trading for 93.4¥ (Yen). Find
and store all six conversion rates between these four currencies.

Besides converting currencies, what other conversion uses might
you find for the CURRency EXchange Menu?

Which is more economical—a carthat averages 12 kilometers per
liter of fuel, or a car that averages 30 miles per gallon?

In certain sections of Tokyo, the real estate market is so ferocious
that if you lay a $1000 bill down on the ground, it will just pay for
the area it covers(!) Calculate that price per square foot. What
is it in Yen per square meter, assuming the currency exchange
rates given in problem 1, above?
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Conversion Quiz Solutions

First, do the ones you're given: Press [ MAN)IETEMEITH, then
FELCT| UKE | UEE (808808 [BE5[, then the first key

on the Rate storage Menu.

Next: ENET NEES ICTE (1) - 7o) o) 2) EXIi [T, then select
the second key on the Rate storage Menu (group all the dollar
conversions together at the left, for convenience).

INGASELCT] DM [MORE [MOKE [MOKE [MOEE [MOEE | YEN (©80808
ITHAEDN. Select the fourth key on the Rate storage Menu.

Notice how you choose CURRENCY 1 to be the currency whose
unit value (e.g. 1 dm, or 1 dollar) you know from the problem, thus
making the input easier.

Now use these three known rates to calculate the others. The
idea is to calculate in a currency chain, like this:

[ (NN (1) M M (Result: DFM=1.78)

Now, keep that number there on the Stack, to use with the next
rate: AN REEACSTONEMETE [Result: YEM=158.88)

Keep this number, too, to use as the new rate: FORE
MOKE [MOKE [MORE [MORE | YEN [S®)] RATE [C.5T0 RENOCATI G AT
third key on the Rate storage Menu.
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Do likewise on the other two rates:

(Result: US$=1.63).

Now, keep that number there on the Stack, to use with the next
rate: [N EEE STO) M I (Result: YEM=259. 24)
Keep this number, too, to use as the new rate:
[MOKE | FORE [MORE | HORE | YEN [SI0)] RATE | C.3T0
on the fifth key on the Rate storage Menu.

. Store this rate

(Result: US$=1.E2).

Now, keep that number right there on the Stack, to use with the
next rate: [N MEITE ST0) I EM (Result: DM=2.78)
Keep this number, too, to use as the new rate: XSl I3 I
(STO)ITIEA AT Store this rate on the sixth key on the Rate
storage Menu.

Now, every day, as the currencies fluctuate, you can simply
adjust each rate, thus keeping current on all these exchanges!

2. The CURRency EXchange Menu is really good for converting
between any two known values. For example, you can use an
exchange rate between the dollar and 1 share of a common stock
or a mutual fund, or 1 carload of pork bellies, or 1 ounce of gold....
You get the idea—the possibilities are endless.

In fact, you can use the CURRency EXchange Menu to convert
between any units—even physical units, like the UNITS Menu.

For example, you can convert between various lengths: 1 parsec
= 153 trillion furlongs. Or, convert units of time: 1 day = 86,400
seconds, or 1 year = 26.09 fortnights, or 1 minute = 40 winks(?), etc.
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This is a problem for the UNITS Menu:

Press @MAN) IENEM IETEHE, then MEE G (1) 2) IESEH G
Result: MILES=7.46
(The full precisionis 7 « 4236434386835 as tells you.)

So the car that gets 12 km/liter is getting 7.46 miles/liter. Now, how
many gallons are in a liter?

Press
Result: GALLONS=08. 2&
(The full precision is 8. 2641 72052358)

So this car is getting about 7.46 miles/0.26 gallons of fuel, right?
Now just do the division to get an answer in miles per gallon:

(@I Xa)sTe 2 sT4 3 oTe e)s)=)

(- X2 e 4 1) 7) 2] o s 2 3 5 8]=) (ALG),*
or (=) (RPN—isn’t the RPN Stack great?)

Answer: 28. 23 miles per gallon.

So while a 12 km/liter car is pretty good—28.23 miles/gallon—a 30
mpg car is still a little more economical.

*Changing sub-menus within the UNITS Menu seems to be a case where the RPN Stack
is preserved, but the ALG Stack is not. While you could have stored the 7. 46... value in
a storage register, then recalled it later, you may not yet have been introduced to storage
registers, so the ALG solutions here are simply to re-enter earlier values by hand.
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4. Firstof all, you need to decide on the dimensions of a $1000 bill...
To save you atrip to the bank (or your mattress), just assume that
it’s about 6.1250 inches by 2.5625 inches.

Knowingthat, you can calculate itsarea in square inches and use
the UNITS Menu to find the equivalent area in square feet: Press
ICIEN (G EEEN, then

- RB)XEIE) e 2]E)(=)(ALG), or
()11 2] 5)ENTER)(2) - S5 621 5)X)(RPN)
Result: 15.78

(The full precision is 1 5. 6933125, as tells you.)

Now H=E17] to store this and to calculate....
Result: SA.FT=8.11
(The full precision is 8. 183995225694 )

Sothe price of this precious real estateis “$1000per0.11 sq. ft.” Now
just do the division:

0 JoJo)=)Mx) (ALG), or  (1JoJoJo)xzY)(=] (RPN)
Answer: 94 174.71 (Gulp)

That’s $9,174.71 per square foot.... ...Quite a lot, really.

Next, find the dollars per square meter:

(OE=NEIEEN Result: SA.METERS=8.H89 Then:

BT IEEY/X (ALG),  or  (XxY[RI(=) (RPN)
Answer: 938, 7235.88 That’s $98,755.80 per square meter.
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Now hotfoot it over to the CURRency EXchange Menu and
convert that dollar figure to Yen:

EM[Emc kR CECL UsE [Q)] USE | VEN |

Answer: YEM=15,682,298. 26
This real estate costs 15,682,290.26¥/square meter.

Hope you brought your checkbook....

Checking the Map Again
Here’s another “fork in the road.”

Asusual, the recommended choice is to keep going straight on through
the book. But here’s you chance to “skip around,” if you wish.

Read the road signs now and make your own choice....
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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 19B1u. To get it
to solve your problems, you must explain the problem to it—in the
“picture language” it understands. And of course, that means you need
to figure out that picture for yourself first.

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, you’re renting it out (loaning it) for
someone else to use. Therefore, when you ask “How much money do
Thave?” youmustalsoask “What timeisit?” Under TVM’s assumption,
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

96 5. THE TiMe VALUE oF MoNEy: TVM



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 money earned as interest per period is defined as a set
percentage of the amount owed as of the beginning of that particular
period—including any past interest 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
As you know (and illustrated here), Compound Interest grows faster
than Simple Interest. That’s why Compound Interest is used much

more widely—and on your HP 19Bi1.

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.LP),
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%. Butit’s conventional to quote interest
rates on an annual basis, using a simplified, “thumbnail” approxima-
tion, called anominal rate. For example, a bank 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
simple interest). Instead, they divide the quoted A.P.R. by the number
of D.I. P’s per year(12), to get the D.L.R.* Then they go through exactly
the same compounding calculation as you did on page 99—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.I.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 19Bi1.
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Subtlety #2: Inyour 12-month account problem, you never stopped
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 100 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 H 4,

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.... =3
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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;

e 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. Inreturn you receive $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:

1. “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.

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

3.  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 19B1.

4. 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

Getting the Picture Right 105



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

30

100

40

Month

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:

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

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.L.P. (Defined Interest
Period) to match the assumptions of your HP 19B11.

The directions 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

Receive 100

40

10 10

100
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Whenever multiple transactions occur simultaneously, you

can net them together. This:

40

30

100

Month
1 2 3 4 5 6
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 ofthe real 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. Go back to your $100.00 sitting in the bank account for

12 months. Of course, you can withdraw your money from the account

at any time, but suppose you want to see your options for withdrawing

at the end of each of the first six months. Here’s how 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 T 106.15 “Here’s the amount if I
1 2 3 4 5

withdraw my money now...
l 100.00

Month 105.10  “But what if I wait

1 2 3 4 5

t only until now?
l 100.00

Month 104.06 “..or now?...
1 2 3 4

T
l 100.00

Month 103.03 “..or now?
1 2 3

t
l 100.00

Month 102.01 “..or now?
1 2
100.00

Month 101.00
1

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 19B1r’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 19Bi1.
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?
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Drawing the Picture for Your Calculator

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

You’ll see something like this:

12 PMTS-YR: END MODE

-61.803398875
[N _|I=vR | Pv_| PHT | FY [0THEFR)

(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:

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

| Py | Present Value

PayMenT

| FY | 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:
000000000

g

Month 106.15
1+, 2 , 3 4 . 5 . 8
T T T T T
l 100.00

@HHIIHIIIlIIIIIIlIIIIIIIIlII

IﬂIlIIIIlIlIlIlIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIlIllIIIIlIIIIIlIIIIIlIIIIIIIlIIIIIIIIIlIlIIIlIIIIIIIIlIIIIIIIIIIIIIlIIIlIlIIIIIlIIIlIIIIIIIIlIlIIIIlIlIlIIIIIIllIlIlIIIIII§

§\\lllIIIIIIlIIlIlIIIlIlIlIlIIIIIlIIIIIIIlIlIIIIIlIIIIIIIIIIllI%

5§

E 0 (100.00) £

E 1 0.00 £

or: 2 000 g
3 0.00 £

4 000 £

= S 000 £

E 6 106.15 S
%IIIIllIIIlIIIIIIIIIIIlllIIIlIIIIllIIIIIIIlIIIlIIIIIlIIIIIIIIl\

The first thing to look for in this picture is a pattern of steady, regular
cash-flows—one per D.I.P—throughout the time line. If you have
uneven orirregular 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

describing 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, over and above 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 over and above 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 19B:

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

Notice that anytime you have a cash-flow paid out (i.e. from you to the
other party), you show it on your diagram with a downward arrow, and
you tell it to your calculator 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—and a negative
100.00 in your calculator.
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But what about I%YR—the fifth key on your TVM Menu? The interest
is the “glue” that holds the picture frame together.

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

12 PMTS-YR: EMD MODE

-61.88
[P/R ] EEG | END JAMET

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 PMTS#YR: Your HP 19Bmis
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 12 payments per year—no need
to change that message (which you could do by using the [T key).

Now to return to the TVM Menu.
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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 youcankeyintheI%YRasan A.P.R. (recall
the discussion on page 101). Thatis, 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.I.R. to do its compounding:

Therefore, saying that APR. + D.IP’s/Year = D.L.R.
...is really saying that I%YR + PMTS/YR = D.ILR.
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 19Bir’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 PMT EV
6 12.00 0.00 -100.00 106.15

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

LI T T

S

E m $ £
PV—E 0 (100.00) E<—
1% YR = 12.00 E 1 0.00 E+—
2 000 E<~—

N 3 0.00 <« PMT

= 4 0.00 E<—
E s 0.00 E<—
FV—=% 6 106.15 S<—

%llIIIIIIIIlllIIIIIIIIIlIlIIIllllIIIII||Illllllllllllllllllll\§

or:

@UIlIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIlllIlIIIIIIIIIIIlIIIIlIIIIIlIIIIIIIIIIIIIIIIlIlIIIlIIIIIIIIIIIlIIIIIlIIIIIlIIIIIIlIlIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIlIIIIIIII%
=

% YR =12.00
Month FV =106.15
1. 2 3 4 5 5
l S i R R——
PV = 100.00 ~ N | -
PMT = 0.00

i

™

%ﬂlllIlIIIIIIIIIIIIIIIIIIIIIIIIIIIllIIIllIIIIllIIlIlllIIIIllIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIlllIIIIlIIIIlllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlll|IIl
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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

Q] _H
(o) o+~ ) I

ONEZIMEEE.... Result: FY=186.15 Right on!

Things to notice and remember:

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

2.  Youcould have keyed in the 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 you
must always specify the other four. Never ignore a variable or
assume that it’s zero and therefore irrelevant!

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 pay-off—when the cash comes back—there-
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fore, positive. In fact, the machine insists that PV and FV be
of opposite sign—to keep this idea of investment and return.
If you give it a PV and FV of the same sign (when solving for
PMT, for example), it beeps with aMO SOLUT I OM message,
because you must have at least one investment 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) IIZIEIEIM, you change the analysis
to the case where you withdraw your money after 1 month. By
pressing (2) Il MM, 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 youdid on paper (page 113).

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. {tfs there tobe used—or varied—over and over again.

S it
>R A
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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 $120,000 property by paying down
$20,000 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.LP.?
What is the D.I.R.?

Why do you care about these things?

*If you already know how to solve this, go to page 128. Note: Laws for quoting mortgage rates in
Canada differ slightly from the U.S. To use the HP 19B11 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
(“annuity in advance”)

Month
1 2 3 4 ( 356 357 358 359 360
T
’\ Y, S - DT
T
100,000.00 END mode
(“annuity in arrears”)

Month

1 2 3 4 ¢ 356 357 358 359 360
T3 T

PMT

$

m
0
1
2
3

359

~ww»~o‘5

360

100,000.00+(PMT)
(PMT)
(PMT)
(PMT)
(PMT)
(PMT)
(PMT)

$

100,000.00

(PMT)
(PMT)
(PMT)
(PMT)
(PMT)
(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—BEGIM 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 19Bi11 to assume this too?

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

12 PMTS-YR: END MODE

(PR | EEG | END JAMET

Notice the two keys, there, ITIEl and IETH.

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

Don’t forget to set this mode to match the specifications of the loanyou’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.

122 5. THE TiMe VALUE oF MoNEy: TVM



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
interest actually compounds—is a month. And now you need to tell
your HP 19Br this detail also....

Clue It In: From the second “page” of the TVM Menu (use to
get there), press (1)2) AL

(Your display probably already shows 12 PMTSAYE,
but do this anyway, just for practice.)

*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.ILR.? What’s the monthly rate of interest that
corresponds 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 101 and 116). 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 19BiI1.

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 19B11 with an “A.P.R.” Again, see the Appendix for details.
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The ical Solution

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

$

100,000.00

100,000.00 m
0

1% YR = 12.00 APR 1 | (PMT)
2
3

(PMT)

(PMT)

1 2 3 4 o --S 357 358 359 360 ‘ (PMT)
UHS RERRE . |nm

T 360 | (PMT)

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: (ALG) or
(3] oJiNpUT] 1) 2]X)(RPN) IICIN
(1)2) £33 (1) 0 o) 0] o (o] I (o) M.
Then press to calculate the payment.
Answer: PMT=-1,828.61

Note how the HP 19B11 knows that this PMT must be negative (a cash
outflow). It, too, 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 attheend 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 rnot 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 19B11is 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.

2.

7.

You got a verbal description of the loan.

You decided on the annuity mode. In other words, do the
payments come at the END of the month (also called “annuity
in arrears”) or at the BEGINning of the month (also called
“annuity in advance”)?

You interpreted 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
and observed that the A. P.R. given in the problem can be used
directly as your I%YR.

You drew 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).

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.

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

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

Sothere youhaveit: a $1028.61 monthly mortgage payment, assuming
that your payment comes due at the EMD' 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 121, 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.

Fromthe diagram on page 121, you can see that you're actually making
each payment one month earlier than in the EMD» 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 19B1 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 [IIEA MM, to set the annuity mode. Then [EXIT).
Now, the only thing you need to change is the I%YR, right?

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

RN HN=368.80 Don’t change this.
ReUEEA I%xYR=12.80 Change this.
RN PY=188, 808,88 Don’t change this.
PMT=-1,818.43 Recalculate this after
changing I%YR.
FvY=8., 88 Don’t change this.

OK, so change the interest rate: (1Jo]-]5)E&A.... And
recalculate IEEIM: 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 alump-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)

100,000.00
1% YR = 10.50 A.PR
Month
1 2 3 4 ( 355 356 357 358 359 360
) J
900.00
900.00

FV=12

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

130 5. THE TiMeE 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 calculate it), and then find the
Future Value that would result.

Press (remember why this should be

negative?), and solve for the remaining balance:

Answer: F¥=-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 19B11 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 ...OK?...

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’ll be breaking your $900.00 monthly payment ceiling—Dby
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]J0]o]Jo]
(+/-) M to specify the balloon amount. Then
press to find the corresponding payment.

Answer: PMT=-986. 79

See how powerful this “What-If?” ability is? And you can review your
variables at any time with the key (Rel) DI, =, etc.):

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

N 1% YR PV PMT Fv
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Soyou 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 19Bm, 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:

100,000.00
(PMT)
(PMT)
(PMT)
(PMT)

: (PMT)

240 (PMT)

'L)-)[\)r—-los

100,000.00
1% YR = 10.50 A.P.R
Month
1 2 3 4 ¢ C 235 236 237 238 239 240
N
PMT='7”“
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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:
EEXEI2)(ALG) or ISXINPUT[1)2]X) (RPN)
B (a shorter term). Then (o) I (no
balloon), and solve for IEIN....

Answer: PMT=-944, 18

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

Answer: PMT=-998. 38

Try 15 years:
5)X[2) (ALG) or (1 E)INPUT[ 1) 2)X) (RPN)
T, then TN ..

Answer: PMT=-1,185. 48

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

your mortgage termin half? Not bad—if'you 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 youreally 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
Present Value—the amount you can finance over 30 years:

BXJJX)(1)2) (ALG) or (RPN) G
(the payment you’d like to make)
[ Py ] (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 alender 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 aloan 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
2,000 906.79... ... 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 132, you know you're paying 10.5% A.PR.—
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... Letyour HP 19Bm 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
. 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]o]6] - J[7)o]+/-] then FEfIA to find the real
APR.... Answer: I%Y¥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 19B1r’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 rsions

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 19B11 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

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

Just like any other “What-If?” menu, you key in any two
variables and solve for the third. Here you know the
NOMinal 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:

[OOEEE CIEE (O MR, EFF%=18, 35
10.35% compounded once a year is just 10.35%.

But now try Q) MIGEMIEEEN.... EFF*=18.62
That’s the effective yield for semi-annual compounding.
And EEEGETEN.... 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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Asyou'll see, the effective rate for 10.35% compounded dailyis 1 8. 98,
“This lender is charging me 10.90% 222 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,
it’s a nominal rate that the HP 19Bi11 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 ICONV Menu to find out....

Do It: Atthe(periodic)interest conversion Menu: (1]o] - [3]5)
GE)MEMEE... EFFx=18.98

You've already done this much.

Now just () 2)MEMCIEEA... HNOM%x=16,39

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 (1 8. 29) right where it is,
go back into the TVM Menu (EXIT)EXT)IEEZEN). Then, once
you're there, the first thing you do is press (STO)FEXI (don’t
just press [T, because that would be asking the calcu-
lator to calculate 1%YR, which is not what you want).

Now you're ready to figure your payment:

N=364. 88 (don’t touch it)

I%YR=18.39 (youjust stored this—don’t touch it)
PY=180, 888, BA (you’ll probably need to key this in)
FY=-20,888. 88 (key this in, too)

Solve for IZIl: 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

19B1 has finally paid off. Congratulations (take a bow).

AN

KLPKS
N 4

2z
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Interest Nlersion Review

Here’s a summary of how to convert an interest rate with differing
compound and payment periods, using the ICONV 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 —> N

Solve for
Key in payments/year —> I
[TXHE = I1%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:

Solution:

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

At the ICONV Menu, convert the daily-compounding
rate to an equivalent monthly-compounding rate:

(12715 LA

8eal F |

FiEl.... EFF%=13.68)
(2.

COZA.... 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:

e 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 160).

y.v.a

i =

.
A% O ATV VAP AV I
0. " !

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

A2\ Ory ST TRT ATt KLY T LR SO i SR o
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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 19B11 has an additional feature on the TVM Menu to help
you answer these very questions.

Try This:  From the TVM Menu, select (ifi[3d. Notice an item here
that you haven’t used yet: Press EIR[Al, and see this:

#PAYMENTS TO
E;i PRESS {#PX

[ #P_| INT | PRIM| EAL | NEHT |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:

146

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 H_|

BOOEEa F

0THER [@)@)] P/F | END (0]

Result: PMT=-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 B33 EEAN.
Then just follow the displayed directions:
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Since you want to look at 12 payments (one year) at a

time, just press (1[2) IET. ...

PAYMENTS: 1-12
BALANCE=99, 599, 61
INTEREST=-18, 481.89

| #P | INT |PRIM]| EAL | MEWT [TRELE

There are the remaining balance and the total interest
paid in payments 1-12 (the first 12 months of the loan)!
To see the principal paid in this same period, just press

... PRINCIPAL=-488.39

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 [EIEill.... Not bad, 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 [EHd. 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 19B11 uses 12 digits
in its arithmetic, including the TVM calculations. But AMRT is a rare
exception to this rule.

Look: Recall the current value in the PMT register (from TVM, press
EZIl). You'll see this: PMT=-986. 79

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

least): PMT=-986. 791435594

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).

Sokeyitin: (9] o)e) - J7)oJ+/-)IIZIM. And now recalculate thellIN....
You get FV=-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 146-147
again—but with a DISP 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 ICONV 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 [ MAN)). Press IETN....
There, alongside the TVM selection you’ve come to know
and love, you’ll see several other choices:

SELECT A MENU

[ TVH JICoNY ] CFLo | EOND JOEPRC)

You've already seen the ICONV 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: A and [[EH.
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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 f ? j C.......C i *

CPN CPN CPN ) ) 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 abond may not coincide with its coupon dates or maturity date:

SELL
Interest
:i?ﬁ:rg?gst Imeres::|
accrue
CPN date since last
N f f t ¢ ¢ } } =~ 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 I selection and see this menu:
| TVPE | SETT | MAT | CPME | CHLL | FOKE |

Specify the TYPE of bond you have: Press | ZEFMI |
and EEITM to select the coupon payment frequency and
the calendar basis, respectively.

Now and key in the SETTlement date (the date
when you buy the bond): (7))o 3 1)) o) o) HIiM...
...and the MATurity date: (8]-) 3] o)1) o) o)4)IEEIM. ..
...and the CouPoN percentage rate: (6]-)7)5)IHLE. ..
...and the CALL (maturity) value: (1)o)o)IfTHM....

Now EITAA, (9] 6] [5) AN KTEN. ...
Answer: ¥YLD*=7.73

Easy, no? There’s not a lot more to say about calculating with bonds.

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 annual coupon rate.

Key in dates according to the current date format. This example
assumed that your HP 19Bu was in MM.DDYYYY date mode.*

Sometimes a bond may have one or more optional “pay-off”
dates—earlierthan the maturity date. Thisisacall date, and the
HP 19B1 allows for it Gust 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
calculated 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 as-yet-unpaid
interest accrued since the last coupon date. So after calculating
either the price or yield (whichever is your unknown), just press

[T, Result (for this example): ACCRU=2. 31

*You can change this format: Press MANEEEE EEMIEHMN, then @MAN T IELTA 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. This is the total capital value you expect the
asset 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 19B1 gives 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 IEGEIAIIA. ... This is the “side-
calculations” DEPReCiation Menu.

First, keyin the values youknow: (4] 0] o] o] o)EEE®I(1]) 0] 0] o] o)
EH(s)IdA. Thenpress toseethe 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:

AOEEEEEN  Result: SL=6,808. 80
C)EEEEEM Result: SL=6,808, 84
G EER Result: SL=6, 888, B8
AOEENAEES Result: SL=6,008, 88
GIEEANEM Result: SL=6,0808, 66
G EENNEN Result: SL=6.88

Asyou cansee, Straight-Line depreciation isjust that—steady
and uniform. And notice that it’s smart enough to catch your
“Year 6” error. The HP 19B11 won't let you take depreciation
beyond the asset’s SALVage value—provided that you don’t
change depreciation methods in midstream.
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DB:

156

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 previous example, you're already within the DEPRC
Menu, with your known values already in the BASIS, SALV
and LIFE registers.

So press [EAA, if necessary, and key in the Declining Balance
FACTor, as a percentage: @B This is how fast the
declining balance rate begins its depreciations, compared toa
Straight-Line/no-salvage pace. Then, as usual, key in each
year and ask for the amount of depreciation for that year:

OEEANEE  Result: RDV=18, 884, B8
DB=12, 888, 88

@EEAMTE  Result: RDY=9,680.808
DB=8, 400. 04

GEENAMTE  Result: RDVY=3,728.088
DbB=5, 888. 68

OEENNTE  Result: RDY=0.08
DB=3, r28. 08

GEEANEE  Result: RDV=06. 0808
DE=8.0806

Notice that the calculator forces the Remaining Depreciable
Value (RDV) to finish at the SALVage value:

If the depreciation rate is too fast, there may be one or more
years at the end in which the depreciation is zero—as in year
5 here—since all RDV has already been used. Or, if the rate is
too slow, then there may be a big chunk of depreciable value
left for the final year—and it will all be taken that year.
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SOYD: Sum Ofthe Years’Digits. This method—like the DB method—
weights the depreciation toward the beginning. But it does so

by depreciating a decreasing percentage of the total depre-

ciable value (whereas DB takes a constant percentage of the

total remaining value). The pattern of SOYD’s percentage

decreases is determined by the Sum Of the Years’ Digits. For

example, your $40,000 asset has a total depreciable value of
$30,000 and a 5-year LIFE. And the sum of those five years’
digits is 142+3+4+5 =15. So:

Year fraction depreciated $ amount of deprec.

1 5/15 $10,000
2 4/15 8,000
3 3/15 6,000
4 2/15 4,000
5 1/15 2,000
Total 15/15 $30,000
Go: Usingthe existing asset data (BASIS, LIFE and SALVage), key
in each year and ask for the depreciation for that year:
OEECEHEHOE Result: RDV=20, 880, 88
S0YD=106, 688. 80
@EEEENE Result: RDY=12,880.00
S0YD=8, 880. 68
GETEENE Result: RDY=6, 008,80
S0YD=6, 880. 04
@AEEEHEAE Result: RDY=2, 8608, 84
sS0YD=4, 880. 064
G)EEEENE Result: RDY=68.08
s0Y¥D=2, 880. bg
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ACRS: Accelerated Cost Recovery System. This method isn’t

So:

really much of a calculation. ACRS simply assigns percent-
ages of the total depreciable value to be taken in each year in
the asset’s LIFE. These percentages don’t necessarily follow
a mathematical formula, but they must add up to 100% of the
BASISvalue over the asset’s LIFE (ACRSignores the SALVage
value). Here’s an example of how ACRS depreciation percent-
ages and amounts might look for your 5-year asset:

Year percentagedepreciated $amountofdeprec.

1 25 $10,000
2 15 6,000
3 20 8,000
4 20 8,000
5 20 8,000
Total 100 $40,000

Using the existing asset data (the BASIS value) do this:

EE T  Result: ACRS=10, 8680, 80
() EEA M  Result: ACRS=6, 006, 66
[ ENE  Result: ACRS=8, 808. 88
EOMEEACEHE  Result: ACRS=8, 000, 88
[EFAEEE  Result: ACRS=8, B00. 88

As you can see, these ACRS calculations are little more than
simple percentage calculations—where you key in the per-
centages. So beware: The HP 19Bu doesn’t check these
percentages to see if they add up to 100—nor does it check to
see if the BASIS or LIFE has been exceeded.
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TVM Quiz

It’s time to putit all together. On the following pages are quiz problems
that combine and reinforce the various TVM concepts and tools you've
studied in this chapter.

Don’t blur over these problems! This is where you’ll do most of your
real learning. You don’t know how much you really understand until
you do some problems where the answers aren’t given right away.*

The problems are grouped according to subject matter, so that you can
concentrate on one area, if that’s your main concern. Most problems
will require you to build a cash-flow diagram or T-bar—and you may
need to do “side-calculations” to get those values.

You will learn far more if you try them all, rather than concentrating
on your immediate interest, because all the problems give you lots of
practice with menus, problem-solving, and—in most cases—with the
TVM Menu and cash-flow diagrams. Whatever else you do, be sure to
use a diagram or a T-bar for any situation where you need any help in
visualizing the timing of the cash-flows!

Enjoy these—and take all the time you need to understand them well.
There’s nobody looking over your shoulder here.

* The answers are given here—they’re just collected all together, following the problems.
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TVM Review

1. IfBenjaminFranklinsaved (and thus earned) one penny, invest-
ing it on January 1, 1750, in a tax-free account earning 5% per
year (compounded annually), what would that account balance
be on January 1,2000? When would it reach $1,000? What if the
interest compounds daily?

2. How much will you need to invest every month for 5 years, in a
fund that typically earns 12% (compounded monthly), to accumu-
late a 15% down payment on a $130,000 home? What if home
prices are rising at 6% per year in the meantime?

3. If your money can earn 10% interest (compounded daily) in a
liquid account, and you win a $1 million lottery jackpot, would
you rather receive it tax-free but paid out at $50,000/year over 20
years, or in a taxable lump-sum now? Your tax bracket is 33%.

4.  Afast-food hamburger that went for $0.89 twenty years ago now
costs $2.59. Using this as a cost-of-living index, what has been the
average annual inflation rate over those twenty years?

5. How long does it take to pay down a 30-year, $100,000 mortgage
at 10%, (monthly payments in arrears) to 75% of the original
balance? How about 50% of the balance? 25%?
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What is the balance after 48 end-of-month payments of $188 on
aloan of $7,500 at 12.5%, compounded monthly? What if the first
payment is due three months from the date of the loan?

If you can earn 6.5% in an account (compounded daily), and you
are selling a truck for $15,000, would you accept $500 down and
a note for $15,000 more—due in 1 year?

How long would it take to double your money in each of these
accounts?

a. 7.5%, compounded monthly;
b. 7.5% compounded daily;

e

5% compounded annually;
d. 10% compounded annually;

e. 15% compounded annually;

What yearly-compounded rate doubles your money in 10 years?

If, on your 25th birthday (happy birthday), you begin to pay $2000
per year for 7 years into a (tax-deferred) IRA yielding a 10%
A.PR., and then you stop paying into that account for 28 subse-
quent years, how does the resulting year-end balance compare
with a similar account that you open on your 32nd birthday, into
which you pay $2000 for every year up through your 60th year?

5. THE TiME VALUE oF MONEY: TVM



10.

11.

12,

13.

14.

As a lessor, what should you pay for a 5-year office lease with
monthly rent (due in advance) of $900? Your discount rate is 8%.
Then, fora 12% yield, what should you sell the lease forin 3 years?

A mortgage was written at 9.5% A.P.R. It amortizes totally in 30
years of monthly payments (in arrears). If the payment amount
is $924.94, what was the loan amount?

If the loan from the previous problem instead had $850 pay-
ments—and annuity in advance—what would the remaining
balance be after the 360th month? After the 120th month?

Compare these interest rates: A $20,000 car lease with monthly
payments of $440 (in advance) and a buyout of $5000 in five years;
or a credit card charging 16.5% A.P.R., compounded daily.

A finance company charges 2 points for a $100,000 loan at 12%
A.PR., compounded daily (on a 360-day year), with quarterly
payments (in arrears) that will amortize the loan in 15 years.

a. What is the payment amount?
b. What is the remaining balance after 10 years?

c. Ifthe balance is actually paid in a balloon payment at
that 10-year point, what is the A.P.R. earned by the
finance company? Would that A.P.R. be different if the
loan is carried to term (15 years)? Why?
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Residential Real Estate

15.

16.

17.

18.

164

You're buying a $103,000 home, putting 10% down and financing
the balance at 11% A.P.R., with monthly payments in arrears.
Your maximum payment (principal and interest) is $900.

a. Can you totally amortize this loan in 20 years?

b. If you were to make the payment necessary to amortize the
loanin 20 years, how much interest would you save, compared
to a 30-year amortization?

How long will it take to pay off a 30-year, $100,000 mortgage at
10%, if you make 26 payments/year, each half the normal monthly
payment? What is this payment amount? Calculate the amor-
tization schedule for each of the first two years.

A prospective home-buyer wants to accelerate the pay-down of
her mortgage by adding an extra $20 of payment toward principal
in each monthly installment. The $85,000, 9.5% mortgage would
normally amortize in 30 years of monthly payments (in arrears),
how much sooner will the borrower pay this off? Calculate the
amortization schedule for each of the first two years.

What is the amount of the first payment on a 30-year, $72,000 loan
at 12% (monthly payments, in arrears), with constant payments
to principal? How much is the last payment?
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19.

20.

The rates for a 30-year, $90,000 Adjustable Rate Mortgage (ARM)

are: Year 1: 9.0% Year 2: 9.5% Year 3: 10.0%
Year 4: 10.5% Year 5: 11.0%

Find the payments and year-end balances for the first five years.

A couple is buying a $90,000 home. Their gross monthly income
is $3500. They pay $200 per month toward other long-term debt.
Insurance on the home will be about $30/month; taxes are $2,250
annually. With a 30-year mortgage at a fixed rate of 10%, for what
amount of financing could they qualify under each of the follow-
ing four sets of qualifying rules?* Calculate the corresponding
principal-and-interest payments, also.

(INote: Applicable qualifying rules may now be different):

Conventional: Maximum PITI (Principal, Interest, Taxes and
Insurance, plus any mortgage insurance/asso-
ciation dues) is the lesser of

* 28% of Gross Income ($GI) or

* 36% of $GI, less long-term debt pmt. ($LTD).
Use 25% of $GI and 33% of $GI, respectively, if
the down-payment is less than 10%.

FNMA: Maximum PITI is 28% of $GI.
GNMA: Maximum PITI is 36% of $GI, less $LTD.
FHA: Maximum PITI is the lesser of

* 29% of Gross Income ($GI) or
* 41% of $GI, less long-term debt pmt. ($LTD).

*Assume no mortgage insurance or other association dues in this example.
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Commercial Investment

21.

22,

23.

166

For a 10% yield-to-maturity, what price (and accrued interest)
can you pay on 7/28/90 for a 7% bond (semiannual coupons, actual
calendar basis) maturing on 9/9/99? Then what'’s your yield-to-
call if the bond is callable at 88.125 on 3/9/95?

Atthebeginningof a tax year, you buy a small office building with
improvements valued at $75,000, a $10,000 computer, and then
landscape the property with $5000 in shrubs. Estimated salvage
values for these new assets: $15,000, $500 and $0, respectively.
What depreciation can you take for each in tax years 3 and 4?:

Property examples Class Allowed Depr. Method
vehicles, office/lab equip. 5 years 200% DB or SL
roads, shrubbery, 15 years 150% DB or SL
nonresidential real prop. 31.5 years SL

Use the Band of Investment method (weighting current market
expectations for mortgage and equity funds by the Loan-to-Value
ratio on a property) to compute the NOI, cap rate and value of this

property: Office Warehouse
Rent ($/ft¥/year) 7.80 4.07
Floor area (ft2) 2,277 2,005
Vacancy rate (%) 0.5 1.0
Taxes: $3,647 Mngmt: $3,060 Maint.: $2,318
Insurance: $773 Loan-to-Value: 70%

Mortgage rate: 12.75% Equity return rate: 14%
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24. Aninvestor is considering the purchase of a small office building
appraised at $750,000, of which 70% is improved.

The proposal:

$250,000 cash down

First mortgage: $350,000 at 10.5% for 20 years (1.5 points)
Second mortgage: $150,000 at 12% for 10 years (2 points)
Costs of closing and acquisition: $2,000

Maximum gross rent potential: $125,000/yr
Projected vacancy/loss rate: 6%
Insurance: $3,000/yr

Maintenance and management: $12,000/yr

Property tax rate: 2.5%
Rent, expenses and prop. values to follow inflation: 5%/yr.

In five years, the investor expects to sell the property (through a
broker, for a 6% commission), at a cap rate of 11.5% on the Net
Operating Income projected for Year 6. The investor’s income tax
bracket is 33%; capital gains are 100% taxable.

Find the net (after-tax) cash-flow for the initial investment and
for each of the five years of operation. For Year 1, find the Gross
Rent Multiplier, cap rate, equity return rate, and the after-tax
cash return rate.
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Personal Finance

25.

26.

217.

168

Ifinflation is 5% per year, and your tax bracket is 27%, what will
bethereal value (i.e. the buying power in terms of today’s dollars)
of a $1000 investment (today) into a taxable account earning 10%
per year—for 25 years? 40 years?

Assuming a 5% annual inflation rate and an income tax rate of
28%, if you invest $2,000 of buying power at the end of each year
into a growth-oriented mutual fund that earns 15% per year,
what buying power will accumulate in this account over 30 years?
What is the equivalent annual growth rate of this buying power?
What if the account were tax-deferred—Ilike an IRA?

Your monthly salary is $3333.20 per month, with annual cost-of-
living raises (5% a year). If, for 35 years, you invest 5% of each
monthly paycheck into a growth-oriented mutual fund IRA (tax-
deferred until withdrawal) averaging 15% growth per year, what
gross income (today’s dollars) could then you draw for 30 years of
retirement if you roll the account into a more secure bond fund
at 10%? Whatis the rollover amount? What if, in addition to that
5%, you were also allowed to invest the 7.65% that now goes for
Social Security and Medicare? Repeat the problem for a taxable
account (28% income tax bracket).
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TVM Quiz Solutions

1. From the investor’s perspective:

FV
Year 1% YR = 5.00
1 I2 . 3I 4| C C |247|248|249|250
T T T T Y T T T T T

From the TVM Menu, press and set your annuity mode (to
ENMD MODE) and PMTS-YR (to 1). Then to TVM, and:

(215)0) NI (5 ) IR (- Y o 1 )+/-) I (o) I
... Answer: F¥=1,982.81 (in the year 2000)

Then (1]0)0 o) IEENETI.... Result: H=235. 97

(1 7)5)0]+) Result: 1985.97
So the account balance reaches $1000 toward the end of 1985.

For daily compounding, just change the number of payments per
year: Press and setPMTS#YR to 363 (ignoreleap years).
Then to TVM, and:

(ALG) or (2]5) oJINPUTI3)6)5)X) (RPN) IICIN
BEM.... Answer: FY¥Y=2,681.88 (in the year 2000)

Then (1]0)0 o) GBI ... Result: N=84,858. 11

FR) s EH7IE)0)=) (ALG) or (3)6) 5= 1) 7 5 o)+ (RPN)
Result: 1988.27 The balance reaches $1000 in early 1980.
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From your perspective:

1% YR = 12.00 130,000 x 15%
Month
1 2 3 4 ¢ 58 59 60
RN
PMT ... ...PMT

From the TVM Menu, press and set your annuity mode (to
BEG MODE)and PMTS-YR (12). Then to TVM, and:
(5)X)(1)2) (ALGebraic) or (RPN) I

(1)2) T o)

(ALGebraic) or

(RPN) G

Then solve: .... Answer: PMT=-236.48

But, if the price of houses is increasing at 6% per year, then you
must first compute what a 15% down payment will be in 5 years:

1% YR = 12.00 130,000 x 15%
+ 6%/ year

PMT ... ...PMT

From the TVM Menu, press and setPMTS- YR tol. Then

and: (5] (6) IEESTAN (Rey) IG+/-) NG (o) IGEHA
... Answer: FY= 26,0895, 48

Now re-calculate your monthly investment: (12)

(5)X)(1)2) (ALGebraic) or (RPN) I’

()2) T (o)

Then solve: .... Answer: PMT=-316.36

5. THE TiME VALUE oF MONEY: TVM



3. Thequestionis: “Which is greater—a lump sum of $1 million, less
33%, or the Present Value of this scenario, discounted at 8%?”
1% YR = 8.00 (daily)

50,000. .. ... 50,000
I O PP I
Year Year J J Year
1 2 ... ... 20

The lump-sum: (ALGebraic) or
(1Yo) oY o) o) o) o INPuT 3 3J%=) (RPN)  Result: 678, B8H, BB
To analyze the above scenario, first you must find the equivalent
yearly discount rate: from TVM, and press HELH T3 (s)
(HiH:[@08] P EFF: WS Result: EFF%=8.33

Then EXTEXT)IEEHN, 2. Then press and set your
annuity mode (to BEG MODE) and PMTS~YR (to 1).

Then (EXT) and: (20 EIN(50)0)0)(0) IEEEN(0) MEN

... Answer: P¥Y=-519, 0864 .88

So those 20 later payments are equivalent to $519,064.88 now.
Looks like the lump-sum is the better deal.

4. A simple rate calculation problem—but the TVM sign conven-
tions still need to treat it as an investment/return scenario:

2.59
1% YR="7?

u
(U

0.89

From the TVM Menu, press and setPMTS#YR tol. Then

ExIT) (2)0) I (- (e )(o )+/-) I (o) IEXEl (2] - 5 o) I
Then solve: FEXA.... Answer: [%YR=5.49
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The basic picture:

100,000
1% YR = 10.00%
Month
1 2 3 4 ... .C n-1 n
Py S0 b fewr
PMT ... ...PMT

FV = x% of 100,000

First, find the payment amount: At the TVM Menu, press
and set END MODE and 12 PMTS-YR. Then and:

B9X)(1)2) (ALGebraic) or (3Y0)JINPUT1)2)X) (RPN) IIEIHN
(1) o) BT (1) (0] 0] o) o] o) NN (o) NN
KEZIM.... Result: PMT=-87Y7.57

Now find the number of payments (months) to reach those
specified balances (Future Values):

(RSO (+/-)
R(FEE) (ALGebraic) or (RPN) B
B .. Result: H=289, 92 (about 17.5 years)

(Rew) I (+/-)
(XI5)]0]%]=) (ALGebraic) or (RPN)
B... Result: N=282.48 (about 23.5 years)

XI2]5]%]=) (ALGebraic) or (RPN) I
BM.... Result: N=327.34 (alittle more than 27 years)

Note: If you do a lot of this sort of calculation, you might want
to try the formula on page 364 in Chapter 9.

5. THE TiME VALUE oF MoNEY: TVM



6. The conventional loan, from the borrower’s perspective:

7,500
1% YR = 12.50%
Month Month
1 2 3 4 (... (4 46 47 48
v e
188 188 188... ...188

From the TVM Menu, press and set END MODE and 12
PMTS#YR. Then and:

(4)(X)(1)2) (ALGebraic) or (RPN) I

(12)-)5) IR (7)(5 (o o) I (1) 8 ] & ) +/-) Nl

Then solve: IIEIM.... Answer: FY=-F82.21

The same loan, but with 90 days before the first payment is due:

7,500
1% YR = 12.50%
Month Month
-1, 0 1 2 3 4 ¢ . ( 45 46 47 48
T T ) )
R b1 {iss
188 188 188... ...188
FV="7

First you calculate how much $7500 becomes with 2 months of

accrued interest: (2) TN (o) IEEIA
... Result: FV¥=-7,637.86

Now use this result as the “amount loaned” (after a sign change)
for a repeat of the above conventional loan calculation:
2] F' 00| H _[B8000A] FHT |

[Py Answer: FY=-9608, 49
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You’re looking for $15,000 now, and the buyer is offering $500 now.
So, is the present value of $15,000 one year from now equal to the
difference ($14,500)? Or, to put it differently, what rate of interest
are you earning if you assume this equivalency? Is it better or
worse than 6.5% compounded daily? Here’s the picture:

15,000
% YR =?
Day 1% YR
1 I2 l3l 4] (_“__“_( |363136413641365
T T T T ) ) T T T T
14,500

From the TVM Menu, press and set PMTS-YR to 365.
to TVM, and:

B808] N [00800&A r' [0 FHT [B@8REO] FV |
EEA.... Answer: [%YRE=3.39 Better insist on cash now.

Just double a dollar: (1)+/-) I (o) M (2) N
a. Setl2 PMTS/YR and E&XD@ 5 NN ...
Result: H=111.235 (111.25 months—about 9.27 years)

b. Set363 PMTSAYR and EXT)IEM....
Result: M=32, 373. 66 (3,373.66 days—about 9.24 years)

c. Setl PMTS-YR and EXME) NN, ...
Result: H=14.21

d (OFEIANM... Result: H=7.27
e. (5)EEAANIM.. Result: N=4.96

In 10 years exactly : (1 o) ICIMEESA Result: I%XYR=7.18

5. THE TiME VALUE oF MoNEY: TVM



9. You're comparing the Future Values of these two scenarios:

FV =2
1% YR = 10.00%
Year
1 2 3 4 5 6 7, ( (3 3 34,6 35
Py byl
2,000. .. ...2,000
:FV=?

: 1% YR = 10.00%
i Year
v 2 3 ( 27 28

T TP

2,000... ...2,000

From TVM, press (IEA (1) EETREE EXIT).

To begin in the first scenario, find the account balance after 7

years of saving: (7) (1)) FEXT (o) MG (2] 0) o) o)(+/-) IEZEM
BE... Result: FV¥=20,871.78

Now let that amount accrue for another 28 years, with no further

paymentsinto the account. This FV becomes the PV now (i.e. you
are moving the entire TVM “picture frame” forward in time):

&&] rv (@] PHT [BB] N | FY
Answer: FV=308,991.73

The second scenario: (o) I (2)0) o) o)/~ N NI
Answer: F¥=295,261.86

Just 7 early years of saving are better than 28 later years.
That’s the Time Value of Money.
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10. The first problem, from your (the new lessor’s) perspective:
1% YR = 8.00%

Pttt ot

Month 2 3 4 ) J 58 59 60
1

PV="7

From the TVM Menu, press and set your annuity mode (to
BEG MODE)and PMTS-YR (to 12). Then to TVM, and:
(5)X)(1)2) (ALGebraic) or (RPN) I

127 [@@@)] PHT (@] Fv

Solve: IETM.... Answer: PY=-44,682. 508

To find its price for sale in 3 years to yield you 12%:

(3)X)(1)2) (ALGebraic) or (RPN) I
GR2)EANEE ... Answer: FVY=24,773.44

11. From the lender’s perspective:
1% YR = 9.50%

92494 ... ...92494
Pttt e ottt
Month 2 3 4 ) ) 358 359 360
1

PV="?

From the TVM Menu, press [Ill[dd and check your annuity mode
(should be EMD MODE) and PMTS~YR (should be 12). Then
to TVM, and:

(ALGebraic) or (RPN) I

08080 Fr1 (@] FY |
Then solve: IEZMM.... Answer: PVY=-118, 8684, 04
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12. A variation on the previous problem:

FV="2
1% YR = 9.50%

850 ..850

bttt ottt

Month 2 3 4 ) ) 358 359 360

1

110,000.04

Change only what you have to from the previous problem: At the

TVM Menu, press (IEANEIEMEXT). Then to
find the balloon payment after 30 years: F¥=138,675. 82

Yikes! What'’s that? How can a $110,000 mortgage produce this
howling monster $138,000 balloon?

It can—if the monthly mortgage payment is not enough to cover
all of the monthly interest. And $850 a month just doesn’t do it.
Instead of covering all interest plus paying a little principal (like
anormal mortgage payment), $850 pays only part of the interest
and never touches the principal. That astronomical balloon is
the result of the unpaid interest compounding for 30 years.*

5

Indeed, look how far this negative amortization gets in just 10

years: (20 MCMEEM.... FY=112,887.93

*Once, when asked to name the most awesome force in the universe, Albert Einstein is said to have
replied, “compound interest.”
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This is just a comparison of two interest rates, but you’ll need to
do some calculating before you can compare them directly.

Here’s the car loan diagram:

20,000

Month 1% YR="?

™2 s 4 S_______S4s 58 59 60
4£o 4&0 4&0 4&0...l l ¢..,4£0

5,000

At the TVM Menu (set 12 P~YR and BEGIN MODE):
[ N 180000

(5J0)0)o)(+/~) I
[ T:\F | Answer: I[%YR=17.22

As for the credit card rate, you don’t even need a TVM calculation
—just a quick trip to the ICONV Menu:

From the TVM Menu, press EXT)ELH T, then (3]6)5) N
(1Y6)-5)CIEHA, and solve:

[EFF: I Result: EFF*%=17.93

Now find the corresponding nominal rate in a 12-period year:

(G2)MEELCIEA... Result: HOM%=16.61

That’s better than the 17.22% of your car loan.

5. THE TiME VALUE oF MoNEY: TVM



14. Here’s the situation:

100,000
1% YR = 12.00% (daily)
Qtr
*1 2l3l4l S______sa7l38lsgl4o
2,000 l 15-yr PMT = ?

FV="?

Your first problem is to match the interest rate (daily) to the
payment schedule (quarterly). That’s an Interest CONVersion
side calculation: From the TVM Menu, press ICuHY] PEF |

Then (1)2) CEREEG)e)o) MG HEE EFF%=12.75
And (2) EGEECTRE NOM:=12.18

Now [EXIT) EXT) BEIEN and (ST0) EEETA

a. The payment amount: Press (I3 NETH and (4) T,
then to TVM and (6] o) I (1) 0) o) o) o) o) NI
@] Fv | FHT R Answer: PMT=-3,648. 16

b. The remaining balance after 10 years (40 payments):
[N | FY Answer: FVY=-54,8508. 52

c. The finance company really loaned $98,000:
(e o o o) IEFMEEIA.... Answer: [%YR=12.59

d. Same calculation, but take the loan to term:

(6)o) N (o) MG FEIT ... Answer: IXYR=12.56

The term of the loan does affect the A.P.R. The finance charge is
the same in either case, but its impact on the yield percentage is
“distributed” over more time in the latter case. (Analogy: The
same $3 tip adds 15% to a $20 dinner tab but only 10% to a $30 tab.)
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15. Here’s the scenario:

103,000

Month

1% YR = 11.00%

238 239 240

T

T ] lw

FV="2

IfFV comes up negative, it represents a balloon you’ll have to pay

at the end of the term. IfFV is positive, this means that you have

actually overpaid the loan (thus it shows a positive balance).
Set 12 PMTS~YR and EMD mode. Then, at the TVM Menu:
RIIXOI2)(ALG) or (2)oJiNpuT 1] 2]X] (RPN) I (1 AT
(o3 oJo)0)and F[1)0)%)(ALG) or (NPUTIT)0)%]=) (RPN) NG
EOOFAEEIMETE ... Answer: FV¥Y=-49,201.69

This is a balloon that you’d need to pay (it’s negative), so $900 is

not enough to amortize the mortgage in 20 years. And how much

interest would a true 20-year amortization save? Compare these:

103,000

Month
1 2 3 4

1% YR = 11.00%

238 239 240

20-yr PMT ... .
10,300

103,000

Month
1 2 3 4

[T

T

... 20-yr PMT

1% YR = 11.00%

358 359 360

30-yr PMT ... .
10,300

180

T

T

... 30-yr PMT

5. THE TiME VALUE oF MoNEY: TVM



Each amortizing PMT pays all interest accrued on the loan
balance in that period, plus it pays a little on the principal. The
next month, there’s a little less interest to pay and so a little more
room to pay on principal, etc. Look at this diagram:

2LV O

Interest
portion

Principal
portion

Start (Lifespan of loan) Finish

Since in both cases, the loan is totally amortized, the principal
paid is the same—the amount financed: $92,700. So the differ-
ence in interest paid is simply the difference in totals paid:

Press (o) M to specify total amortization of the 20-year case,
then IGEIM.... Result: PMT=-956. 84
Then (X)RCUIEIME (=)(ALGebraic) or(RcL) IICIM (X) (RPN) and (STO)

to store this (to read more about storage registers, see Ch. 7).

The 30-year case: (3)0)(X)(1]2)(ALG) or (3] 0JiINPuT] 1) 2]X) (RPN)
[ N (Result: PMT=-882.88)

And (X)[Rc) IICIM (=) (ALGebraic) or (RCL) IICIM (X) (RPN), then
(=IRCL)(1)=)(ALGebraic) or RCL(1]=) (RPN)

Answer: =88, 168. 89

That’s the face value of the difference in interest paid. But you
can’t equate amounts of money unless they are transacted at the
same time—not true here. You can’t say simply that “the 20-year
case saves $88,168.09 in interest.” After all, an extra $882.80/
month for ten years can earn a lot of interest—far more than its
face value. You can earn the added value of time.
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100,000
1% YR = 10.00%
26 P/YR
Per
1 2 3 4 C. ... (N8 N2 N1 N
N
(30-yr PMT)/2.. .. ... (30-yr PMT)/2

Find the normal monthly payment: At the TVM Menu, press
O@ER, then set END MODE and 12 PMTSAYR. and:
(3)0)X)(1)2) (ALGebraic) or (RPN) I

(1)) IERT (1 o) 0] o) 0] o] NN (o) MM

EZIl.... Result: PMT=-877.57

Now divide this in half to get the bi-weekly payment amount:
(ALGebraic) or (RPN) Answer: -438.79
Press IEEIM, then to set26 PMTS-YR. Now and
solve for M. ... Result: H=544.93
That’s about 545 bi-weekly periods. Divide this by 26, to find that
it will take just under 21 years to amortize the loan with 26 “half-

monthly-payments” per year.

The amortization schedule: Press

CEeEIM PAYMENTS:1-26
BALANCE=98,521.62
INTEREST=-9,928. 16

[ PRIM | PRINCIPAL=-1,4v8.38
PAYMENTS: 27-52

BALAMCE=%96, 888. 86
INTEREST=-9,774.98
[ PEIN | PRINCIPAL=-1,633.36

Note: If you do a lot of this sort of calculation, you might want

to try the formula on page 360 in Chapter 9.

5. THE TiME VALUE oF MoNEY: TVM



17.

85,000
1% YR = 9.50%
Month Month
1 2 3 4 (. (N3 N2 N1 N
D) )
30-yr PMT ‘ L ¢ L 30-yr PMT ... i ¢ l ‘ 30-yr PMT
V. VR A/
20 20... 20 ...20

First, find the normal monthly payment amount: At the TVM
Menu, press flIIAA, then set END MODE and 12 PMTSAYR.
Then and:

(38]0)X)(1)2) (ALGebraic) or (RPN) I
0881 68000 r' (O] F' |

EZIM... Result: PMT=-714.73

Now include the extra $20: (ALGebraic)or (RPN)
Result: =7¥34.73 Now use this asthe PMT (press IHZIM),
and solve forlITIM.... Result: H=313.92

That’s about 314 months. Divide thisby 12, to find that it will take
alittle over 26 years to amortize the loan with this additional $20

monthly payment toward principal.

The amortization schedule: Press

(ZEZm PAYMENTS:1-12
BALANCE=84, 225. 89
IMNTEREST=-8,841.85

[ PEIN PRIMCIPAL=-774.91
PAYMEMTS: 13-24

BALANCE=E3,2¥3.25
INTEREST=-7,964.92
[ PRIN | PRIMCIPAL=-831.84

Note: If you do a lot of this sort of calculation, you might want

to try the formula on page 360 in Chapter 9.
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In a conventional mortgage, each monthly payment covers all of
that month’s interest, plus a little bit of principal. The total
payment amount stays constant, but the portions paid tointerest
and principal shrink and grow, respectively, throughout the term
of the loan (recall page 181). But if you specify that the portion
paid to principal must remain constant, then the total payment
will not—it will shrink as the interest portion shrinks.

To find the steady amount of each monthly payment that goes to
principal, divide the starting principal by the number of months:

(712)0)0)0)=)(3)e)0) (ALG) or (7)2)0) o) o)iNPuT)3)6)0)=) (RPN)

Result: 288, B8 Knowing that, you know this:
72,000 1% YR = 12%
Month 1
{puir
l (72,000 — 200)

Atthe TVM Menu, press fif# A, set EMD MODE and12 PMTS~
YR. Then EXT) and: (1) (1)2) EEXE (7)2)0) o) o) M

and (=J2)oJoJ=J*/-) (ALG) or (2] o) oJ-J+/-) (RPN) I
EZIM... Result: PMT=-928.88  The first payment.

For the last payment, you know that this is the situation:

200 1% YR = 12%
Month 360

l PMT

(O NN ECiM.... Result: PMT=-282. 88

Note: If you do a lot of this sort of calculation, you might want
to try the formula on page 366 in Chapter 9.
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19. Each time the rate changes in an ARM, you recompute the
payment, using the new rate and the remaining term of the loan
to amortize the remaining balance. At the TVM Menu, set EMD
MODE and 12 PMTS#YR. Then and:

Year 1: (3]0)X)(1]2)(ALGebraic) or (3] 0 JINPUT[1)2]X) (RPN) IICIH
() IEERT () o) o] o) 0 ) INCENN (o) MG IEIEEN. ...

Result: PMT=-724. 16 Monthly payment.
(). .FVY=-89,385.12 Year-end balance.

Year 2: (+/~) NG (o) [5) IS (o) T

(ALGebraic)or (2] 9)JINPUT1]2)X)(RPN) ICIREIN ...
Result: PMT=-736. 26 Monthly payment.

G2 ECEETE... FVY=-88,772.47 Year-end balance.

Year 3: (+/-) NG (1 ) o) AT (o) G

2 8)X)(112)(ALGebraic)or(2)8)INPUT1)2)X)(RPN) ICINIGZIN. ..
Result: PMT=-788.29 Monthly payment.

GR)ECEETM... FY=-88,166.18 Year-end balance.

Year 4: (+/-) MG (1) o] - 5] 3T (o) G

(2)7)X)(1)2)(ALGebraic)or (27 INPUT 1 2]X)(RPN) IR, . ..
Result: PMT=-8208.21 Monthly payment.

G FY=-87,551.99  Year-end balance.

Year 5: (/)G (1)) AT (o) NG

@ e)X)(1)2)(ALGebraic)or (2] JINPUT1[2]X)(RPN) ICINIGEIAN. ...
Result: PMT=-851.99 Monthly payment.

GR)ECEETE... FY=-86,927.97  Year-end balance.

Note: If you do a lot of ARM calculations, you might want to try

the formula on page 362 in Chapter 9.
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For conventional, FNMA and GNMA loans, the comparison is
generally between 28% of $GI and 36% of $GI less $LTD—unless
the amount of financing is 90% or more of the home value:
(ALGebraic) or (RPN)
Result: 988, 88

and (ALGebraic) or

(3)5) o) oJinpuT) 3] 6)%) 2] 0] 0J-) (RPN)
Result: 1,868,606

For FHA loans, compare 29% of $GI and 41% of $GI less $LTD:

(BI5) o) o)X 2)8)%)=) (ALGebraic) or (3]5) 0 o)JINPUT 2] 9)%) (RPN)
Result: 1,815.6848
and (3]5)oJoIX) 4] 1J%]= 2] o) o] =) (ALGebraic) or

(3)5) o) oJinpuT] 4] 1) %] 2] 0)0]=) (RPN)
Result: 1,235.088

Conventional: Maximum PITIis $980—unless the financingis
90% or more. Now find the maximum mortgage payment by
subtracting the monthly insurance and taxes:

(ALGebraic) or

()8 oJiINPUT] 3] 0] =) 2] 2] 5] oJINPUT] 1] 2] =[] (RPN)
Result: 762.58

At the TVM Menu, press (+/-)IZZIM. Then press (133, set END
MODE and 12 PMTS-YR. Then and:

(ALGebraic) or (RPN) HCIN
B0 12 (@] Fv | Py B

Result: P¥=86,887.508

But this is over 90% of the value of the $90,000 home ($81,000), so
test whether the 25%/33% limits can improve upon this 90% limit:

(3]5 o) oJX)2)5)%)=) (ALGebraic) or (3] 5] 0] oJiNpuT] 2] 5]%) (RPN)

5. THE TiMeE VALUE oF MoNEY: TVM



Result: 8735. 88
and (3] 5)oJoJX]3)3]%]=[2J o) o] =) (ALGebraic) or

(3]5)oJoJiNPUT) 3] 3] %) 2] 0)0]=]) (RPN)
Result: 9955. 88

So maximum PITI is $875:
()7 B o= J2) 25 oJ=[1)2) =) (ALGebraic) or

(8Y7) EXINPUT) 3] 0] 2] 2) 5 o JINPUT 1] 2)=[=) (RPN)
Result: 657 .58 At the TVM Menu, press (+/-) IZIM.

Then IETIA.... Result: PV=74,922.66

So the maximum conventional financing is 90%, or $81,000.

FNMA: Maximum PITI is $980, so the maximum financing is
$86.887.50, as you just calculated for the conventional case.

GNMA: Maximum PITI is $1,060:

(ALGebraic) or

(1) o)e)o)iNPuT)3)0J=)2)2) 5 oJINPUT 1) 2)=[=) (RPN)

Result: 842.58 At the TVM Menu, press (+/-) IIZIL.
Then IGE.... Result: PY=96, 803,57

FHA: Maximum PITI is $1,015:

(ALGebraic) or
(o)1) sIiNPuT] 3] 0] 2] 2] 5 JoJINnPUT] 1] 2]+=]—] (RPN)

Result: ¥97.58 At the TVM Menu, press (+/=) IZIM.
Then IETA. ... Result: PV=98, 875.78

Note: If you do a lot of these home loan qualifying calculations,

you might want to try the formula on page 352 in Chapter 9.
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Just a quick review problem with bonds: From the Main Menu,

QRS FIN | EoND | TYPE | A/R | SEMI (B0

Then 08008080 Hit (@] CPH:

A oOEEE EFEA..PRICE=82.31 Foral0%YTM.
[HCCELI RN ACCRU=2.68

HikE (80008008 HiT [B008888)] chiLL |

CIEAETE.... YLD%=9.73 The yield-to-call.

Note: If you often need bond calculations that also account for

taxes and commissions, see the formula on page 370 in Ch. 9.

Take the greater of the two allowed depreciations whenever you
have a choice. From the Main Menu, press I [T

The building:

B 8] (ALG) or (RPN)
The HP 19Bu won’t accept non-integer input, but SL depreciation
is uniform; just multiply the monthly depreciation by 12:

Pick any period: EIFA(OEENEEW.... SL=152.72

(ALG) or (12)X).... 1,984,756

The computer: R (1) 0] o) o) o)EEH (5) o) o) ETTH(5) Tl
GEEANEA..DB=1, 146,680 gEw...SL=1, 9680, 68
GAEEANEE... DEB=264.80 mEW..SL=1,988. 80+

The shrubs: RITA(5) 0] 0] o) EEH (o) ETWE (1 [5) A
(HOKE (@@ QFACT:]

GEFEANEE... DBE=4605.80 mEW..SL=333.33
GOEEANEM...DBE=364.00 mEWl...SL=333.33

*Caution! The RDV of the computer is only $1200 in Year 4, if you've been using 200% DB in the
previous years. If you do a lot of MACRS calculations, see the formula on page 390 in Chapter 9.

188
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23. The gross rents, less vacancies:
(ALG) or
(@) ZINPUT 2 0 o) s XX %=[H) (RPN)
(Result: 29, 7od.54)

Less operating expenses:

(=3) el 4 7)=I3) o) e o) 2 3 1 e =N 7 7 3]=) (ALG) or

(3)8)a)7)=)3) o) e o = 2)3 )1 8e)-[7)7) 3]=-) (RPN)
Result: 15,952.54 The NOI—leave it in the Stack.

Now find the cap rate by weighting each portion of the invest-
ment by its expected return rate (this is the Band of Investment
method for determining a cap rate):

(X 7o) %+ O L1 4)XI3)0)%[=) (ALG) or

(27 s INPUT] - J7IXI - 1 4 JiNPUT] - [ 3]X]+) (RPN)
Result: 8. 13 The cap rate, as a decimal.

Then divide the NOI by the cap rate:

(ALG) or

(=) (RPN)

Result: 121,542.19  The property value.

Note: If you do a lot of this sort of calculation, you might want

to try the formula on page 378 in Chapter 9.
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At TVM, press (i@ SetEMD MODE and 12 FPMTS-YE.
and amortize the first mortgage:

(2)0)X)(1)2) (ALG) or (2)oJiNpuT[1)2]X) (RPN) IICIH
8080 1:': [B80EEe] F! (@] F' |
Then solve: IEZIM.... Answer: PMT=-3,494 .33

The amortization schedule: Press QA EIEA, then:
G2EZEM PAYMENTS:1-12 (Year 1)
BALANCE=244,561.24
INTEREST=-36,493. 268

[ PRI | PRIMCIPAL=-5,438.76

PAYMEMTS: 13-24 (Year 2)
BALANCE=338,523. 11
INTEREST=-33,893.83

HEXT PAYMENTS: 23-36 (Year 3)
BALAMCE=331,819. 56
INTEREST=-235,228.41

MENT PAYMENTS: 37-48 (Year 4)
BALAMCE=324,377.23
INTEREST=-34,489.63

PAYMENTS: 49-68 (Year 5)
BALANCE=216,114.73
INTEREST=-33,669.48

Now and do the second mortgage:

(@X()2) (ALGebraic) or (A0)JINPUT1)2)X) (RPN) IIEIHN
(1)2) IR (1)(5) o) o) o) o) NN (o) T
Then solve: IHEIA.... Answer: PMT=-2, 152. 86
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The amortization schedule: Press BIIEA RN, then:

GR)EIE PAYMEMTS:1-12 (Year 1)
BALANCE=141,738. 24
INTEREST=-17,554.96

| PRIN | PRIMCIPAL=-8,269.76

HE:T PAYMEMTS: 13-24 (Year 2)
BALAMCE=132,411.66
INTEREST=-16,506.14

NEXT PAYMENTS: 25-36 (Year 3)
BALANCE=121,911.28
INTEREST=-15,324.34

MEHT PAYMENTS: 37-48 (Year 4)
BALAMCE=1168,6879. 16
INTEREST=-13,992.68

NEHT PAYMENTS: 49-608 (Year 5)
BALANCE=96, 746. 46
INTEREST=-12,492.082

Annual debt service:

(3)a o) al- X3l )+ 2] 1 s 2 - Jo e x[1)2)=) (ALG) or

(314) o) 2] - X3 3linpuT] 2] 1) 5] 2] - JoJ 6 J+ 1] 2]X] (RPN)
Result: 673 706.68 The mortgage payments.

Annual depreciation:

(ALG) or

(RPN)

Result: 163 666.67 The 31.5-year SL cost recovery.

TVM Quiz Solutions

191



Annual deduction for points:

8800008808R3GHE00 (=5)=) (ALG)
or

(JoJ2]X[+H[E5]=) (RPN)
Result: 1,658.88  The annual points deduction.

Initial Cash-Flow (“Year 0”): Down-payment, points and COA:
(HA)E o) o) o) o)X) 2% DI+ 2 o o o) o =]+/-) (ALG) or

(1)X5) o) oJoJoJinpuT] - Jo 2] X]+[2) 0] o] oJ+][+/-) (RPN)
Result: —268, 258, @8 The initial cash-flow.

Year 1: Each yearly cash-flow is the NOI (rents less operating
expenses), less income taxes, plus tax relief for depreciation and
interest and prorated points (and, for Year 1, costs of acquisition),
less debt service:

(rent)
(- insurance)
(- mnt./mgmt.)
(- prop. taxes)
Q (=NOIL 83, 758.80)
(=13)3]%) (—incometaxes)
(+ tax relief...
GH000808G0uE80800 ‘
HRIo o o) H B X BB %] )
(- debt serv.)
(=)(ALG)
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or (RPN): (3]2)5) o) o) oJiNpuT)6]%]-) (rent)

(- insurance)

(- mnt./mgmt.)

(- prop. taxes)
(=NOI: 83, rod. 88)

(—incometaxes)

(+ tax relief...

)
(- debt serv.)

Result: 12,896.21 The Year 1 cash-flow.

Year 2: Each year, the NOI increases by the inflation rate:

(8)3) 75 oJ+[5]%) (NOI + inflation adj.)
(=13)3]%) (—income taxes)

(+ tax relief...
o)
(— debt serv.)
(=)(ALG) or (RPN):
(NOI + inflation adj.)
(—incometaxes)
(+ tax relief...
o)
(— debt serv.)

Result: 14,497.94 The Year 2 cash-flow.
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Year 3: Each year, the NOI increases by the inflation rate:

(8)3)7) 5 oJH 5 % 5] %) (NOI + inflation adj.)
(=13)3]%) (—income taxes)

(+ tax relief...
)
(~ debt serv.)
(=)(ALG) or (RPN):
(NOI + inflation adj.)
(—incometaxes)
(+ tax relief...
)
(— debt serv.)

Result: 16,834, 26 The Year 3 cash-flow.

Year 4: Each year, the NOI increases by the inflation rate:

A A A (NOI + inflation adj.)
(—incometaxes)
(+ tax relief...
e
(— debt serv.)
(=)(ALG) or (RPN):
(NOI + inflation adj.)
(—incometaxes)
(+ tax relief...
)
(~ debt serv.)

Result; 19,244.19 The Year 4 cash-flow.
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Year 5: When the property sells (at a price based upon a cap rate
and projected Year 6 NOI), the lenders are repaid from the net
sale proceeds, and capital gains are realized on the difference
between the net proceeds and the unrecovered cost:

3 3 L (Year 6 NOI)
(netsaleproceeds: 873, 697.97)
(—mortgagebalances)
(- tax on capital gains...

%]))...)
(+ Year 5 NOI)
(—income taxes)

(+ tax relief...
)
(- debt serv.)
(=) (ALGebraic)

or (RPN):
(81375 oJINPUT] 5 )%+ 5L+ s %I+ 5 [% [+ 5 %]+ (Year 6 NOI)
(net sale proceeds: 873, 697.97)
(~mortgagebalances)
(- tax on capital gains...
(sJinpuT)1)e) 8 ) 6] &) - X ) TIXIF+/=LZIE o o o o H= BB IXIS). )
(8] 3) 7] 5 o JINPUT] 5 J %+ 5 &I+ )5 (% +H 5 %]+ (NOI +infl. adj.)
(—incometaxes)
(+ tax relief...
o)
(— debt serv.)

Result: 414,242.62 The Year 5 cash-flow.
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The GRM (Gross Rent Multiplier) is Price+Rents__:

(75 oY o) o) oJ=)1)2I5) o) o) o] =) (ALG) or

(@)5) o) o) o)oJiNpuT[ 1) 2] 5) 0] 0] 0o)+) (RPN)
Result; 5.8 The GRM.

The cap rate is NOI +Price:

(8]3)7) s ) o)=I7)s) o oJ o o X1 o] o] =) (ALG) or

(8] 3] 7 5 oJinpuT] 7] 5 0] o) o] oJ=J 1) o] o)) (RPN)
Result: 11.17 The cap rate, as a percentage.

The equity return rate is the ratio of the net cash-flow, mortgage
principal payments and appreciation, to the down-payment:
(ALG) or

(75 o) o o) oJiNPUT] - o] 5 XXI+[2) 5 o) o) o] o= 1Yo o] X] (RPN)
Result: 25.64 The equity return rate, as a percentage.

The after-tax cash return rate is the Year 1 cash-flow divided by
the initial cash-flow:

(ALG) or

(RPN)

Result: 4.93 Theafter-tax cash return rate, as a percentage.

Note: If you do many of these lengthy income property analyses,

you should consider using the formula on page 384 in Chapter 9.
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25.

Suppose that $1.00 today will buy a loaf of bread. Then, with 5%
inflation, that loaf will cost $1.05 this time next year. So, how
many loaves can you buy then if your dollar has increased—by
earning interest—to $1.10? It’s 1.10+1.05. Do that arithmetic:
L= JoIE =) (ALG) or (RPN)
The same value that bought 1loafthis year will buy 1.0476 loaves
next year. So your real buying power has grown by 4.76%.

But that doesn’t take taxes into account. Ifinterestistaxable at
27%, then 27% of the $0.10 interest earned by your dollar goes
you-know-where. So:

(ALG) or
CIDNPUT ) 7R =IHO o s =) =T 1) o) o) X] (RPN)

This is the after-tax growth rate of your real buying power—as a

percentage: 2. 19. Thisis what you should use as yourinterest
rate in the TVM Menu to grow your $1000 investment:

FV="2?
1% YR = 2.19%
Year
1,2 /38, 4, (¢ ¢ 22 23 24 25
T T T T ) ) T T T T

1,000
(STO) AT CTHA (1) IR T (EXIT)
(1] o) oY oJ+/-) I (o) NN
B8] ~§ | v . Answer: F¥=1,718.94

And G0 )EMCINEM.... Answer: FY¥Y=2,37V3.12

Note: If youdo a lot of after-tax-and-inflation TVM calculations,
see the formula on page 398 in Chapter 9.
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Find the growth rate of the buying power in the taxable account:

(ALG) or
CENPITRIEAEDHEE ST 0)0)X) (RPN)
Answer: 9.92

Now use this as your interest rate in the TVM Menu:

(sTO) AT A () IGETH T EXT)
(2) o) o) 0oJ+/-) I (o) NG
@@ _H | Fi Answer: FV¥=145,472.28

This is the buying power (in terms of today’s dollars) in your
taxable account after 30 years. The actual face-value amount of
dollars will be higher, but those dollars don’t buy as much then.

Repeat this calculation for the IRA—a tax-deferred account (no
tax on interest while it’s growing):

(ALG) or

(RPN)

Answer: 9.52

Now use this as your interest rate in the TVM Menu:
CoOEHEETE.. .. Answer: F¥Y=3808,718.13
What a difference an IRA makes!

But keep in mind that the level $2,000 PMT amount you’re using
here is also in terms of buying power (“today’s dollars”). To hold
that buying power investment amount steady, its face value must
increase every year by 5%. Inflation is a hard taskmaster.
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27. Since you’re saving a level percentage of your inflation-adjusted
income, you're investing a level amount of buying power (today’s
dollars) each month. So you can just use today’s income num-
bers—if you adjust the growth rate of the account to reflect the
true growth rate of its buying power instead of its face value:*

EXI2]olo]=) (ALG) or
CXaXE)aneut 1 2) = HC Lo s iNruT (1 2] H)

(RPN)
(Result: 9.96) Use this as the interest rate in TVM:
(STO) IS FRETEA (1 2) I T (EXIT)
BIEIEIE - X2IX[E)%]=) (ALG) or (3]3)3)3) - J2JiNpuT]5]%) (RPN)
(+/~) IR (o) G
(BI5)X()2) (ALGebraic) or (RPN) I
BEM... Answer: FY=626,811.89 The rollover amount.

Use this as a Present Value to amortize over 30 years of retire-
ment in an account paying 10%: (/=) NGEIE (o) N
(3]0)X)(112) (ALGebraic) or (3]0)(NPUT)(1)2)X) (RPN) IIEIN

(XY 2)0)0)=)(ALG) or
(XD NPT 2]+ o s liNPuT 1) 2]+
(J=Ja)2]o)oJx) (RPN)

(Result: 4.98) EXAKLEIA.... Answer: PMT=3,352.63

Your monthly retirement income—in today’s dollars.

*For simplicity here, you may assume that all rates are nominal rates that compound monthly
(otherwise—if they were effective annual rates—you’d need to use the ICONV Menu to find the
corresponding nominal rates to use in the TVM Menu).
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Repeat for the taxable scenario:*

000880RC0AGHE00068E0ALBN

(EXI1)2) o) o]=)(ALG) or
CXE)INPUT 2) )% =) 2 o) INPUT 2 HH

(RPN)
(Result: 9. 73) A
ERIEBEERIXEZE) (ALG) or (3]3)3) 3] - X2JiNpuTI5)%) (RPN)
(/=) L (o) G
B5)X)(1)2) (ALGebraic) or (RPN) I
BE.... Answer: F¥Y=225,536.96 The rollover amount.
Then: (+/-) I o) I
(ALGebraic) or (3]0)(NPUT)(1)2)(X) (RPN) I
HIX)2)0)o]=) (ALG) or
(RPN)
(Result: 2. 19) AN ... Answer: PMT=855. 32

And what if you could also invest the 7.65% of your income that
now goes toward Social Security and Medicare (a total of 12.65%
of your income)? Your answers would be proportionately higher.
So just multiply each answer above by (12.65+5):

IRA (tax-deferred) acct. Taxable acct.
Rollover: 1,583,868, 686 57d, 688, 52
Ret. income: 8,482.15 2y 163.96

Note: If you do a lot of retirement planning calculations, see the
formulas on pages 400 and 402 in Chapter 9.

*Again, for simplicity here, you may assume that you pay monthly taxes on your interest—not
generally true, but note that this leads to a slightly more conservative (lower) growth rate, which,
if you'’re going to go wrong with assumptions in retirement planning, is the side on which to err.
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Problems with Uneven Payments

So far, all the various finance problems you've been solving have had
one thing in common: that smooth, level PMT cash-flow happening
once every period. Well, the world isn’t always so neat and tidy. Often,
you’ll run into situations where the periodic cash-flow amounts vary—
sometimes quite often—Ilike this:

m $
20,000 0 |(25,000.00)
1 400.00
2 400.00
400... ... 400 T 3 400.00
T T o 4 400.00
Month2 3 4 5 6'7 8 '9' 10 1112 5 750.00
! 6 0.00
7 0.00
8 0.00
9 0.00
25,000 10 0.00
11 0.00
12 | 20,000.00

Notice that there’s a cash-flow for every period (zero is a cash-flow).
But if cash-flows occur at irregular time intervals, you're out of luck;
the HP 19B11 cannot analyze such a situation for you. The HP 19B11can
analyze scenarios where the cash-flow amounts are uneven, but their
occurrences must still be regular—once per period.

The above picture does indeed fall within those limitations, but how do
you analyzeit? Not with the TVM keys—there’s no level PMT. You must
use the CFLO Menu instead....
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Go Find It: Fromthe MAIN Menu, press lIEITH, but instead of INTZH,
hit IHdX. You'll see something like this:

INITIAL FLOW
BINIT=

[CALC [IMZRTIDELET|NAME] GET | LOT |

Thisis a CFLOlist. The pointer (I*) shows you where you
are in the list, and any value you key in will go into the
list at that point. To move up and down the list, you use

the(t)and (¥)keys. And you can use and {f)tojump
all the way to top or bottom of the list.

This kind of list is just a specially reserved kind for rep-
resenting cash-flow diagrams.

You've already seen how the variables in the TVM Menu “draw the
picture” for your calculator. But now you're working under a different
set of circumstances, because there’s no level PMT value.

Instead, to draw a picture of an uneven cash-flow situation, you use the
concept of cash-flow groups.
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Cash-Flow Groups

Here’s that uneven cash-flow scenario again:

$

(25,000.00)
400.00
400.00
400.00
400.00
750.00

0.00
0.00
0.00
0.00
0.00
0.00
20,000.00

20,000

400... ... 400 T
| l | 1 | 1

Month2 3 4 5 6' 7 8'9' 10 1112

Y 25,000

Pt
N,_.o\ooo\xoxm-hwmv—-o‘g

Notice that you could describe it quite succinctly like this:

“The initial cash-flow is —25,000.00.

“The amount of the first cash-flow group is 400.00.
The number of times this occurs in a row is 4.

“The amount of the next cash-flow group is 750.00.
The number of times it occurs in a row is 1.

“The amount of the next cash-flow group is 0.00.
The number of times it occurs in a row is 6.

“The amount of the next cash-flow group is 20,000.00.
The number of time it occurs in a row is 1.”
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That’s the whole idea right there. Notice, however, that you treat the
very first cash-flow (the INITIAL FLOW) separately; it usually
represents the investment (a negative) cash-flow in the scenario.

But other than that, just read off the groups from your T-bar (top to
bottom) or diagram (left to right), note how many times each cash-flow
amount occurs in a row, and key this information into your CFLO list.

Do It: Key in the cash-flow scenario from the previous page.

Like So: First, of course, go to the CFLO Menu so that your display
looks like that shown on page 204. Now, watch your display
as you press [JJCLEAR DATA) T3 and then:

EE0RE0) i

(4)inPUT)

(©)(nPuT)
(8)(nPUT)

(2] 0J o] o] oJ(iNPUT)
()(nPuT)

Did you notice your display as you were doing this? The IF shows you
which item you’re currently working on, and the FLOW{ »= and
#TIMES= tells you what that item is.
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Keep in mind that the initial flow is really ¥ LOW{ @ ” and it always
occurs just “1 time in a row.” It’s the first cash-flow group after that
which is called FLOWC1 >,

Also, notice that every time you key in a cash-flow amount, the

machine starts out by assuming that this flow occurs only once. That
is,it putsa 1 inthere forthe #T IMES=, so that if this is the case, you

don’t need to key in (1); you just press (INPUT}—very handy.

Change Values:

Solution:

Go to the top of the list and step down through it
to check it. Then change the cash-flow amounts
(not the number of times each occurs) as follows:

INIT=-22, 808
FLOWC(1>: 256.80
FLOW(Z2>: 488,08

FLOWC4>: 25,808

Press (1) (tojump to the top), then (V)HHFH(E)
(+), and check the display against your diagram.
Then once again, and change the numbers:

B4 oJo)nPuT)
WEEERE I iNFUT

(You can change the numbers in any order, but it
just means more moving around with (¢) and (t).)
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With the changed numbers, your situation now looks like this:

$

(22,000.00)
250.00
250.00
250.00
250.00
400.00

0.00
0.00
0.00
0.00
0.00
0.00
25,000.00

25,000

1
Month2 3 4 5 6 7 '8'9 10 11 12

22,000

5:8\000\10\01-&!.»(\)'—‘0‘5

Now, before you do any calculations, you should NAME your list so that
the machine will save it: Press [ERE(F]RIEJD)INPUT). Then IXHA....

Look: You’ll see this menu:

IZ HEEDED T0 CHLCULHTE
é HUS, AND M

mmml:mn:m

This is the CALCulations Menu, where you “crunch” your
answers after drawing the correct picture. Notice the
message, telling you that you must key in an interest rate,
1%, before you can calculate NPV, NUS, and NFV. Why?
What are those calculations anyway?
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What Is NPV?

Suppose this cash-flow scenario (“FRED”) is a real-life situation—an
investment opportunity you’re being offered to help your friend, Fred,
to get a business started over the course of the next year.

The budding entrepreneur figures that he needs $22,000 up front. He
offers to demonstrate his good faith and ability to manage cash by
paying a little something back over the first five months ($250 for four
months and then one month of $400). Then, if you’ll give him until the
end of the year with no further payments, he’ll pay you off with an even
$25,000 at that time.

The pitch: Overthe year-long scenario, he claims that you'll be earning
an A.P.R. of about 19.175%.

Would you do it? How can you verify his claim?
Gobacktothebasics: The Time Value of Money is the interest value that
time adds to money. Alittle bit now is entirely equivalent to more later,
and the equalizer is the interest rate that acts over that time.

Now apply this to the question at hand: Your friend is claiming that
your $22,000 given to him now is entirely equivalent to his giving you
$250/month for 4 months, $400 for 1 month, $0/month for 6 months, and

then $25,000, assuming an interest rate of 19.175% A.P.R.

Can you prove this equivalence?  Yes—with NPV....
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Recall (from pages 109-110) that you can slide cash-flows across a cash-
flow diagram (or up and down a T-bar*)—as long as you increase or
discount them according to the prevailing interest rate.

What if you were to take each of the cash-flows of this proposal and
slide them back to the beginning of the timeline, discounting each one
of them according to the assumed 19.175% A.P.R.?

Here’s the starting situation:

400 25,000

250.... ...250 T
1 1 1 1l 1l l

t t + ¢

romnz 3 4 5 6 ' 7' 8' 9 10" 11" 12
1

22,000

Here it is after you’ve slid that first $250 back. See how it’s reduced?
It has been discounted, according to the assumed 19.175% A.P.R.:

400 25,000

250 250 250
246074,
bl | ! | | | |

onth 2 3 4 5 6 7 ' 8 9 '10' 1
1

22,000

And hereitis after the second $250 slides back. It amounts to even less,
of course, because it had a longer time to be discounted:

400 25,000

242.20*\ 250 250 T

246.07 k-,

BTV ? ? ! ! ! ! ! !
oth 2 3 4 5 6 ' 7' 8 ' 9 '10 ' 11 ' 12
1
22,000

*This particular explanation will use cash-flow diagrams, but you can do it with T-bars, too.
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And so on, until the picture looked like this:

20,669.14

All the cash-flows have been discounted back and stacked up (the zero
cash flows would still be zero, right?).

Then, of course, you can add together any simultaneous cash-flows. So
one big simplification would be to lump together (sum) all those
positive cash-flows:

' 21,999.95

[l ] | [l il Il 4 |

| 1 1
romh’z'a'az's's‘7‘8'9'10'11'12

1
22,000.00

They balance the negative cash-flow—to within a nickel! Coincidence?
No, this is what your entrepreneur friend, Fred, has said all along:
Your $22,000 investment in him was equivalent to all his various future
repayments, if you discount everything back at 19.175% A.P.R.

That’s what NPV is: A discounting-back-and-summing-up of all cash
flows at the beginning of the timeline.
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Of course, the idea here is that your calculator can compute this NPV

—do all the discounting and summing—very quickly. And since you’ve

already keyed in the whole picture, you're ready to “crunch,” right?

Wrong. Look again at the reminder in your display. You need to tell

it what interest rate (I%) to use as the discount rate.

Tell It:

Ahem:

Tell your HP 19B1 to use a 19.175% A.P.R. as the prevailing
discount rate in this cash-flow scenario.

Do you just key in (1]9] - J1]7]5) and press IEEEl? Nope.

The CFLO Menu is not like the TVM Menu, where you don’t
need to worry about converting the A.P.R. to a D.I.LR.—the
machine does it for you, once you tell it the P/YR. Here in
the CFLO Menu, you must manually convert any A.P.R. to
its correct form (monthly in this case).

So you must press (1[9)- 17 5)=)(1)2)=) (ALGebraic) or
(o - )7 s INPUT 1] 2]+] (RPN),
and then IFEI.

Now you're ready. If your paper analysis has been correct,
then the NPV should be about zero, because it nets together
everything at the beginning of the timeline, adding your
initial —22,000 to that stack of positive cash-flows that were
discounted back from the future. Since these amounts are
equal and opposite, they ought to net out to be zero—within

a nickel or so. So press IETIM to see: MPY=-0. 85
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Now, notice the otheritems on this CALC Menu. Each ofthem analyzes
your CFLO list. For example, press IEIEM. You’ll get the simple sum
of all cash-flows in your list: TOTAL=4, 488, B&

Silly Question:

Silly Answer:

Make Sure:

Ifyou compute an NPV with a discount rate (I%) of
zero, what would you get for an answer?

A zero discount rate means that you’re not dis-
counting at all. You’re just moving each cash-flow,
as is, back to the beginning of the timeline and
summing all of them.

So, what should you get? It’s the same as taking
the TOTAL, which youjustdid, above: 4 y 488 . BE

Do it. Press (o) i3, then IDLTA. ...
Answer: HNPVY=4, 488, 868

But what does this4 y 488 . BH mean? And what was the meaning of
that leftover nickel (-8.83) from the analysis of Fred’s proposal?
What is the meaning of NPV?

To answer that, look at this simple demonstration....

What Is NPV?
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Problem:

Solution:

If you use a discount rate of 19.175% A.P.R. then the Net
Present Value (NPV) of Fred’s deal is about zero. Thatis,
after all the discounting-and-summing, your invest-
ments balance your returns.

But what would be the NPV of Fred’s proposal if you were
to use a discount rate of 20% A.P.R. instead?

Press (2)0)=)(1)2)]=) (ALG) or (2] oJiNpuT1)2]=) (RPN),
BEEEELETE.... Answer: NPY=-178.81

Question:

Answer:

What does this number mean?

It means that if the value of your money (i.e. what you
could yield with it in some other, similar investment) is
really 20% A.P.R., then you would lose $170.01 by choos-
ing this deal over that other, similar investment.

That’s what you were being told in the 19.175% A.P.R.
case also: Under thatdiscount rate, the dealhad an NPV
of -$0.05, meaning that by helping Fred with his start-
up, you were losing just a nickel compared to any other
investment that would yield you 19.175% A.P.R..

214
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So NPV is an advisory number that compares the cash-flow scenario
you’re analyzing with a hypothetical investment that yields exactly
the discount rate, 1%, that you specify:

¢ Iftheresulting NPV ispositive, this means the cash-flow scenario
is earning you more than the specified discount rate.

¢ Ifthe NPVisnegative, the cash-flow scenario is yielding less than
the specified discount rate;

e Ifthe NPV iszero, then there’s no difference—a perfect balance.

e (S

Therefore, it’s usually wise to ue as a discount rate that which you

really could yield in another investment of similar risk and liquidity.
Then the NPV is a very good indicator of any investment’s value to you
relative to what else you could reasonably expect to do with that money.

For another good illustration of the advisory message offered by NPV
consider the 4y 488. B@ NPV value you calculated with a discount
rate of 0% (page 213).

$4,400—a positive NPV—tells you this: “If the yield on your money in
other investments of similar risk and liquidity is really 0%, then you
come out $4,400 ahead by putting your money into Fred’s scenario
rather than into any of your 0%-yield alternatives.”
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What Is IRR%?

The other “big” item on your CFLO CALC Menu is IRR%, and now it’s
time to take a look at what Internal Rate of Return is all about. What
exactly does it mean?

In 25 words or less:

“Internal Rate of Return (IRR%) is the discount rate that
produces a Net Present Value (NPV) of zero for the given
cash-flow situation.”

Remember your friend Fred’s claim about your 19.175% A.P.R. “yield”
on his business startup plan (page 209)? You proved he was right by
proving that your returns balance your investment if you discount
those returns back at a 19.175% discount rate.

This balancing is what IRR% does. It actually performs a set of trial-
and-error NPV calculations, varying the discount rate until it finds a

rate that gives an NPV of zero.

Indeed, where do you suppose Fred got that 19.175 he quoted to you?
Lucky guess, maybe? No, he probably did an IRR calculation.
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Prove It:  Find the IRR% of Fred’s proposal (shown again here):

$

(22,000.00)
250.00
250.00
250.00
400.00

0.00
0.00
0.00
22,000 12 | 25,000.00

25,000

:'-c\m-h-'r—toys

Solution: This scenario is the list you named FRED, so from the
CFLO Menu, GET that list now, by pressing
AN Then—without any further ado—just go to the
CALC Menu and calculate the IRR%: ITHHEFTEN....
Answer: IRR%=1.608

Uh... that’s not the 19.175 you were expecting, is it? No—remember
that all discount rates in the CFLO Menu are periodic, not annualized
(not true of the I%YR of the TVM Menu). The periods in your friend’s
scenario are months, so the IRR% is also monthly.

So annualize it: (X[1)2)=) (ALG) or (RPN) Result: 19.17
That’s better. And if you see ALL its decimal places (press ),
you'll see thatit was just about 19.175—but not exactly, which explains

why, when you used exactly 19.175, you had a nickel or so of difference.
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Thus, in many cash-flow scenarios, IRR% is a very convenient way to
compute the discount rate that “balances” the situation—the rate that
equates the present value of all your investments with the present
value of all your returns. In this respect, you can often think of the
IRR% as the “yield” on your investment, and many people do rely
heavily upon IRR% to tell them their “yields.”

But be careful! There are two traps you can fall into with IRR%:

Trap #1: It’s entirely possible to have a cash-flow situation where
there is no discount rate that will give a zero NPV. And
(even worse), it’s also possible to have more than one rate
that zeros out the NPV—multiple IRR%’s.

You can often spot such multiple situations because they
tend to flip-flop their cash-flows a lot, maybe with some
investments first, then some returns, then some more
investments, etc., like this:

l‘l

Fortunately, a conventional, one-time investment situa-
tion—like FRED—generally has one IRR% at most.
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Trap #2: Even when you can find an IRR% that seems reasonable,
it’s easy to talk yourself right into the land of unreality.

For example, look at this investment:

10.00 A.P.R
16,274.54. . .

N O O O

Month 2 3 4 5 6 7 8 9 10
1

100,000.00

At the beginning, you invested $100,000, and over the next
ten years you received steady, even returns on that invest-
ment. The IRR% (“yield”) for this situation is 10%. So you
yielded 10% per year on $100,000 for ten years, right?

Wrong! You actually yielded:

10% for one year on $14,795.04, then pocketed $16,274.54
10% for two years on $13, 450.03, then pocketed $16,274.54
10% for three years on $12,227.30, then pocketed $16, 274.54
...etc. (use TVM to confirm these numbers, if you wish).
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In other words, this is the real picture:

10.00 A.P.R
16,274.54. ..

SRR N I I O R O

94003 yYear 2 3 4 5 6 7 8 9 10

12,227.30 1
11,116.73

10,105.21
9,186.55
8,351.41
7,592.19
6,901.99
6,274.54

Every multiple cash-flow situation is really made up of
investment/return pairs like this. And—as you've seen—
this is exactly how NPV looks at it too: It identifies and
transforms each cash-flow into its discounted counterpart
back at the beginning of the timeline. The discount rate is
used as the rate of return on each of these little “internal”
investment/return pairs.

The point is, IRR% makes no assumptions about what you
do with your “pocketed” returns once you get them. It only
claims that the growth rate of each of these little invest-
ments was 10% per year while it was invested. The minute
you get your money back, the growth stops on that money—

6. RouGHER Roaps: THE CFLO MENU



So you actually yield 10% for ten years on only $6,274.54. That’s a whole
lot different than yielding 10% on $100,000 for ten years.

An easy way to illustrate this is to add up all the pocketed returns of
your investment: it comes to $162,745.39. This is what you’d have after
the entire ten-year term of your cash-flow scenario—assuming that
you did nothing but keep those returns in your pocket.

Now compare that with a simple $100,000 note, invested for 10 years at
10% per year. Its maturity value is $259,374.25.

Those are vastly different numbers. Butin both cases your yield is 10%
per year. The difference arises in the amount of time you let this yield
act. Only in the case of the 10-year note can you say that you yielded
10% on your entire $100,000 for the entire term.

Never confuse the term of an investment analysis with the term(s) of
the actual investment(s) within that analysis.

ZeT
DL,

A/ :
7772,

4227 >
T
Z
a
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CFLO Quiz

(Draw those T-bars or cash-flow diagrams!)

CFLO Review

222

Aloan is written at 12% A.P.R., with $450 monthly payments (in
arrears), for 30 years. What is the loan amount? As an exercise,
find it with an NPV calculation (don’t cheat by using the TVM
keys!). Do the same for annuity in advance.

How much should you deposit now in a bank account that earns
8% A.PR. (tax deferred), compounded monthly, so that you can
withdraw $10,000 at the beginning of every quarter for 20 years,
starting 20 years from now? What about $15,000 withdrawals?

Suppose that, for one initial $10,000 investment, you could choose
between either of these schedules of income: (i) $1000 after Years
1 and 2, $2000 after Year 3, $3000 after Year 4, $5000 after Year 5,
$8000 after Year 6; or (ii) $2800 after each of the six years. Which
is better? Comparable investments yield you 16%.

What even income stream is equivalent to the uneven stream in
the previous problem? What would be the first year’s income in
an equivalent stream that increases annually by 4%?
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Residential Real Estate

You’re transferred to a new city for 4 years. You have $10,000 for
a down-payment and are considering a $100,000 home. Property
values are growing at 8% annually. The 30-year mortgage rate is
10%, and inflation is 5%. Aliquid cash fund earns 8%, but a stock
mutual fund could earn 15% annually over 4 years.

To buy the home, closing costs are $400; the loan fee is 1%.
Insurance starts at $30/month, with $180/month in utilities and
maintenance. Property taxes are 1.25% per year. Your tax
bracket is 28%; capital gains are 100% taxable. You’ll pay a 6%
commission to resell the home.

On the other hand, if you rent the home, your security deposit
would be $300. Your rent would start at $750, with monthly
insurance at $15 and maintenance/utilities at $100.

“To buy or not to buy—that is the question.”

You have just made the 84th monthly payment (in arrears) on
your 30-year mortgage, whose rate is 11.875%. The balance now
stands at $64,750, and current rates are at 10.5%. The refinancing
feeis 2.5%. Should you refinance? You may pay off the mortgage
on time, or in a balloon after 180th month.
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Commercial Investment

224

You're considering the purchase of a double mortgage. The first
mortgage was written for $90,000 for 30 years, with end-of-the-
month payments at 12% A.P.R. After 15years, a second mortgage
for $30,000 was added, at 13.0% for 20 years, again with monthly
payments in arrears. The bank now holding both mortgages is
willing to discount them to you so that you can earn 16% on your
investment. How much should you pay the bank for the right to
“inherit” these contracts (begin to receive their payments) at the
end of the third year of the second mortgage (i.e. at the end of the
18th year of the first mortgage)? What if you settle instead on a
price that yields you 17.5%?

What is the monthly payment amount for a 5-year lease with
skipped payments (annual schedule shown below) on a $40,000
computer with a 10% residual buy-out? The lessor is asking for
4 advance payments (other than the first normal payment) and
wants an 18% yield.

Month Payment? Month Payment?
1 yes 7 no
2 yes 8 no
3 yes 9 no
4 no 10 yes
5 no 11 yes
6 yes 12 yes
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10.

A manufacturer is relocating and needs a warehouse until its
own facilities are completed (2 years). One suitable building is
for sale for $100,000, of which 75% is depreciable. The firm has
$30,000 in ready cash. The 20-year mortgage rate is 10%, and
inflationis 5%. Cash funds earn 7%; stock funds earn 15%. Tobuy
the building, closing costs are $400; the loan fee is 2%. Insurance
starts at $60/month, with $250/month in utilities/maintenance.
Property taxes are 1.25% per year. The company’s tax bracket is
33%, with capital gains 100% taxable. A broker will charge 6%
commission to resell the building. Estimated price: $115,000.

Alternatively, to lease the building from the current owner, rent
would start at $750/mo. (including property taxes), with 2 pay-
ments (in addition to the first regular payment) due immediately,
and with annual adjustments for inflation. Insurance would be
$85; maintenance/utilities would be $220.

Should the company buy the building or lease it?

Ahome currently has two mortgages: $100,000 at 10% for 30 years
(no balloon); and $50,000 at 11.5% for 10 years, with a $10,000
balloon. The second mortgage began after the 15th year of the
first. Now, after the 20th year, the owner wishes to consolidate
loans and get financing for more remodelling. You offer to “wrap”
his current mortgages (cover all their obligations) and loan him
$50,000 in new money, in exchange for 120 monthly payments of
$2,200 and a $25,000 balloon. What is your yield? And whatis the
borrower’s overall A.PR.? He paid 1 point up front on the first
mortgage, 2 points up front on the second.
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11. You are considering an investment in low-income housing. Your
cash-flows will look like this:

Year (en Cash-Flow

0 (initial flow) $ -50,000
1 25,000
50,000
-25,000
50,000
-25,000
-10,000
-10,000

NN W N

What would be your yield on this investment scenario?

12. Find the FMRR for the following cash-flow scenario, assuming
that all cash is taken from, and returned to, an account earning
6%. Compare this FMRR with the IRR% for the same situation.

Year Cash-Flow
0 $ (75,000)
1 15,000
2 15,000
3 (60,000)
4 75,000
5 (35,000)
6 200,000

13. Using a safe rate of 6% and a risk rate of 15%, find the FMRR,
$MIN and $MAX of the scenario in Chapter 5, problem 24 (pages
167 and 190-196).
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Personal Finance

14. Recall the comparison of IRA’s in Chapter 5 (prob. 9, pages 162
and 175). The idea was that 7 early years of investment were
more valuable after 28 years than similar investments made in
each of those later 28 years. Prove this again with a CFLO list.

15. After havinginvested in three no-load mutual funds as shown in
the schedule below, you had a sudden, violent attack of prudence
onAugust 31, 1987, and sold everything—for these net amounts:

A: $34,319

B: $13,526

C: $22,410

Fund Date Amount Invested

A 9-30-82 $ 3000
B 3-15-83 1000
C 5-31-83 2500
A 6-30-83 2500
B 11-15-83 1000
C 4-15-84 2500
A 5-31-84 3500
B 8-15-84 1000
C 10-15-84 3000
A 12-31-84 3000
B 4-15-85 1500
C 6-30-85 4000

What was your overall annualized yield?
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CFLO Quiz Solutions

Here’s the situation (as the lender would see it):

Discount = 12.00% A.P.R.

450 . .. ...450
Pttt e ottt
Month 2 3 4 ) J 358 359 360
1
?

Your unknown is the cash-flow at the beginning of the timeline.
Therefore, if you take the NPV of the rest of your list—using the
actual rate as the discount rate, the result must exactly balance
this unknown flow—equal and opposite (recall Fred’s scenario).
This makes sense: If the quoted 12% A.P.R. truly represents the
interest rate in this mortgage, it must be the discount rate for
which the entire scenario’s NPV is zero. If it produces an NPV
either more or less than zero, then the mortgage’s yield is either
more or less (respectively) than the 12% A.P.R. You use this
“incomplete” NPV to deduce what other cash-flow must have
happened at the beginning of the timeline to produce a zero NPV.

So just key in the cash-flow scenario, ignoring the initial flow:
Press at the CFLO Menu. Then:
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(0)(NPUT)  (noinitial cash-flow except the unknown you ignore)
(4]5)0)(NPUT)(3)6)0)(INPUT) (360 months of $450 payments).

To calculate, press and (1) 2)=1)]2)=) or (1 2JINPUT 1) 2],
then IIEEMM to specify the monthly discount rate.

Now ICTIM. ... Answer: MPY=43, 748,25

The amount financed (from the lender’s viewpoint) was —$43,748.25

Now redraw the picture for the case of annuity in advance:

Discount = 12.00% A.P.R.

450 . .. ...450
bttt e ottt
Month 2 3 4 P) P) 358 359 360
1
?

Again, find the unknown flow at the beginning by ignoring it.
to the CFLO Menu to modify your list now:

(in BEGIHM Mode, there’s a PMT right away)
(change only the frequency of FLOWC1 3)
(0)(INPUT)(INPUT) (the end of month 360 has no cash-flow)
Answer: HPVY=44, 185.73

The initial cash-flow (from thelender’s viewpoint) was -$44,185.73.
Verify these values with the TVM Menu, if you wish.
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2. The situation: 9 | $
0 2.7
1 0.00
: 0.00
79 0.00
80 | 10,000.00
: | 10,000.00
1591 10,000.00

Discount = 8.00% (compounded monthly)
10,000. .. ... 10,000

1 2 3 4 79 SOT 81 T 82 T( (158T1591160
T T T D)

I( (l
I) )I

Again, the problem is to find the unknown initial cash-flow. But
you have quarterly cash-flows with monthly interest compound-
ing of interest (“...sounds like a job for... ICONV!”).

First, draw the picture: At the CFLO Menu: {J(CLEAR DATA) KT

@ (nothing happens initially, except for the
unknown flow, which you ignore for now.)
(o)(INPUT)(7)9)(INPUT) (79 quarters of no cash-flows)

(80 quarters of withdrawals)
Now convert the interest rate: EXT)EELHEETE

(8) CIE (1 )(2) NG I3 (+) GBI LT

Result: MOM=%=8.85

Then [EXTEXT) TN N, then (ALG) or (RPN),
then IFEEIICTIN.... Answer: HPY=81,967. 88

Change to $15,000 withdrawals: EXIT)(#]#)(1) 5] o) 0] 0)iNPUT) TN
IETTN.... Answer: NPVY=122,951.83
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The alternatives:

Discount = 16.00% A.P.R.

5000 A 8,000
3,000 ' '
?1,000 f"°°° T2'°°° T T T

Year 1 2 3 4 5 6
10,000
Discount = 16.00% A.P.R.
T2,800...1 T T...Z,SOOT T
Year 2 3 4 5 6
1
10,000

From the CFLO Menu, clear or name the current list, then begin

a new list: (1]0)0)0)0) (2]8)0)0)(NPUT)(8) INPUT)
NS ()6 IEEMITIN.... Answer: NPY=317.26

That’s the simple, even cash-flow option. Now to CFLO, and
name this list: (EXVIEIN) (NPUT), and EFAMETHTI.

Now for the other case:

(1XoJoJ0)(iNPUT)(2)(INPUT)
IENAETIE.... Answer: NPVY=287. 52
(NAME this list UNEVEN: CEREEUIN ENVIEIN)INPUT)).

NPV tells you that the EVEN case is worth slightly more to you.
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This is a question to answer with a NUS (“Net Uniform Series”)
calculation. NUS takes the NPV of a given set of cash-flows and
then computes what uniform series would give that same NPV:

8,000
5,000
3,000
2,000 Same A.P.R.
1,000 _— NUS=7...
R A A O
Year1 2 3 4 5 6 Year 1 2 3 4 5 6

Notice that the initial -$10,000 is not in question; it’s assumed in
either case. You're analyzing only the positive cash-flows to see
what uniform yearly amount could replace each of them.

So just omit the initial investment in your UNEVEN scenario
(this should be the current CFLO list if you've just come from the

previous problem): and then IEIEA....
Answer: HUS=2, 77@. 22

So (at a discount rate of 16%), your uneven payment scenario has
exactly the same value to you as six level payments of $2,770.22.
This seems plausible: it’s only slightly less than the $2800 EVEN
case of problem 8, and—as the results of that problem showed—
there was only a slight difference between those two NPV’s.

Prove the equivalency of your NUS, by using it as the cash-flow
amount in the EVEN case; the NPV should then be exactly that
of the UNEVEN case: and IAMIEEA. Then (+)and simply
to replace the $2800 with the NUS (which is still on the
Calculator Line). Then and IDIETA....

Answer: NPY=287.352 Sure enough.
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The other part of this problem is similar, but it asks you to find
a certain uneven scenario that satisfies the equivalency:

(etc...)

(;:5;12 +5% SameA.P.R.

x T T —~— - NUS =7?.

T I A A O
Year 1 2 3 4 5 6 Year 1 2 3 4 5 6

Each cash-flow in the unknown scenario is 4% more than the
previous, and its NPV must match that of the UNEVEN scenario.
First, find that NPV: EEIMMEE. Then EZN...
Answer: HPY=18,287.52

Now, a 4%-increasing scenario that starts with one dollar has an
NPVthatisxtimeslessthanthatofa4%-increasing scenariothat
starts with $x. In other words: NPV =x(NPV,)). But you've just
calculated that NPV is 10,207.52. So the x in the unknown

scenario above is given by:  x=10,207.52+NPV,

So: EXIT) and EHRMELEY. Then:(0)(INPUT)  (1]INPUTJINPUT)
(+)a)%) (ALG) or (4]J=JH) (RPN)  (INPUT)INPUT RCLINPUT+ [+

(ALG) or (RPN)
(&)%) (ALG) or (a]%=)H) (RPN)
(ALG) or (RPN)
(H(2)%) (ALG) or (a)%JH) (RPN)

IENAKLTE.... (Result: HPY=4.81)

Then and

(X[ o) 2JoJ7 - J5)2]=) (ALG) or (1)0)2J o] 7 - J5]2JX]) (RPN)

Answer: 2,248, 38

(If youdo alot of calculations with increasing annuities like this,
you may find it useful to use the formula on page 368 in Ch. 9.)
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5.  Which NPV is greater? proceeds

B UY of resale
tcbsing costs tax relief
int. tax relief int. tax refief int. tax relief int. tax
Month relief

2 (¢ 12|13 14 15 ¢ B 4|25 26 2 9 (4
J J)

J 5 J) :
lPMT PMTIPMT PMT PMTl [PMTlPMTlPMTlPMTiPMTl lPMTlPMT PMT | PMT [PMT PMT | PMT | PMT
‘MAU‘ ‘M&U‘M&U‘MaUlM&U‘ ‘M&U‘M&U*M&UJM&U‘M&U‘ ‘M&ULM&U‘M&U‘M&U‘M&U‘ lM&U‘M&U‘M&U

4
J

down - p-taes
‘pA taxes lp. taxes lp. taxes

cb:"ﬂ } BUY assumptions: The mortgage payment, utilities and mainte-
= nance are due at the END ofthe month. You pay yearly insurance
(in advance) and property taxes (in arrears), and tax relief from
deductions comes at the end of the year. When you sell the home
and pay off the mortgage, you will owe capital gains tax on your
net gain—after any commission to a broker. The property value

(and thus its tax) increases annually at the given growth rate.

The RENT assumptions: You owe first and last month’s rent, plus
a fully-refundable security deposit immediately. Rent is paid at
the beginning of each month, maintenance/utilities at the end.
Your renter’s insurance premium is paid annually, in advance.
Also, you pay yearly income tax on the interest accruing on your
investment of the down-payment money.

In both cases, insurance, utilities /| maintenance (and your rent in
the RENT case) increase yearly by the inflation rate.

o
retum
on

Month invest,
1 2N 12 13 14 15 ¢ 23 24 25 26 2 3 3% 37 38 W (( 4 48
) ) Iy I [Weu] Mau
. 1’9"1 l’em lfeﬂl rent lmm lrﬂ“ rent l'em \'ﬂﬂl Imm‘ l'@m rent |rent |rent |rent l'em
st [MU (M8 MBUMAUIMBU]  [MAU[MAU[MBUMAU MAU]  |MaU | MBU [MAU [MaUMaU]  [MaU
down ‘Ins. ins. ins.
money
1st rent RENT
last rent
dep.
ins.
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The ending balance of the down-payment money invested:
B (D EEEEXT), and

(4] I (1) 0] 0] 0] 0) (/=) I (o) NN
GEE2IE)E) (ALG) or ()E)NPUT 2] 8)%]=) (RPN) IEETH

Fu Answer: F¥=15,871.59
Monthly rent: -7od.88 (Year1)
HE)%)=) (ALG) or (NPUT[EJ%]H) (RPN) =787 .28 (Year 2)
HEI#=) (ALG) or (5]%]+) (RPN) -826.88 (Year3)
FHE) %)=) (ALG) or (5]%JH) (RPN) -868.22 (Year4)

Yearly insurance (RENT): (1]5]+/-[X[1]2]=) (ALG) or
G EFAINPUT2)X) (RPN) - 188.88 (Year 1)

(5] %]=) (ALG) or (RPN) -189.088 (Year2)
(5] %)=) (ALG) or (RPN) -198.435 (Year3)
(+HE) %) =) (ALG) or (RPN) -288.37 (Year 3)

Monthly util./mnt. (RENT): (1(JoJoJ+/=) -188.88 (Year 1)
([F5)%]=) (ALG) or (INPUT[5]%]H) (RPN) -185.808 (Year2)

[HE)%) =) (ALG) or (RPN) -118.235 (Year3)
(+H5)%)=) (ALG) or (RPN) -115.76 (Year4)

Yearly insurance (BUY): 3o+ X[1)2)]=) (ALG) or
G oJ+/=INPUT[12]X) (RPN) -3&8.88 (Year1)

[FE)%)=) (ALG) or (5]%J+) (RPN) -378.88 (Year2)
[F5)%)=) (ALG) or (5]%]+) (RPN) -396.98 (Year3)
[FE)%)=) (ALG) or (5]%J+) (RPN) -416.73 (Year4)

Monthly util./mnt. (BUY): ((J&)o]+/2) -188.88 (Year1)
(FH5)%]=) (ALG) or (INPUT)5]%]+) (RPN) -189.88 (Year2)

[F5)%)]=) (ALG) or (5]%J+) (RPN) -198.43 (Year 3)
(5] %]=) (ALG) or (RPN) -288.37 (Year4)
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The net (after-tax) yearly property taxes:

(ALG) or

(1) o) oJoJoJoJiNpuT) 8] %I+ 11 - 25 J+/=J% 2] 8]%]=) (RPN)
-972.88 (Year 1)

(ALG) or (RPN) -1,849,.76 (Year?2)

(ALG) or (RPN) -1,133.74 (Year3)

EE%E) (ALG) or G (RPN) -1 224,44 (Year 4)

Monthly mortgage pmt: (At TVM—set P/YR to 12) (3)&) o) IEIN
(=S (o) o) o) o ) (O MMM ... FMT=-789. 81

The mortgage balance after 4 years: (4]) IR ....
FY=-87,662. 88

The mortgage interest yearly tax relief: P EREN,

(R2)EE X2 WP or 7 2e)% 2:313.78 (Yearl)
X 8% [=)or 772 8)%) 23499.H3 (Year2)
FX 8 %= or 77 2)8)%) 2:482.83 (Year3)
X e % =) or 779 2)8)%) 23464.93 (Year4)

The mortgage points tax relief:
(8) o) o)X 2) &)%) =) or ()oY o)iNPUT2)8)%) 232. 88 (Year 1)

The proceeds of re-sale:

(1] o) oY o) o) o + 8 % H B A H e =]+ 8 %) (=N 6% (ALG) or
(1) o) oJoJo)oJiINpuT] 8] % +) 8] %]+ 8] %]+ )% ][+ (RPN)
(result: 1274 885.96). Sothe gain on the sale is $27,885.96

The net (after-tax) proceeds at resale: (—=]8)7]6]s]2)
(=X 2)7X8)8) 5] - Xo) e x[2) 8] =) (ALG) or (8]7)&]6]2]-]
X7 e 8 s o eliNPUT - ) 2)e]X(5) (RPN)  32,4135.89
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The completed RENT diagram:

faoo.oo
15,071.59
Month
12 M 12 13 14 15 B 24 25 26 21 35 3% 37 38 39  ( 4 48
pID) ) ) pJ ) ||576L1|576
750.00 750.00(787.50(787.50{787.50) 787.50/787.50{826.881626.86{826. 826.881868.22(868.221868.
jrooc0 Pooo(vaso(vosoo‘wsoo; 1osoo‘|osoo‘|9us‘nozs¢n025 ‘11025‘"025‘20837‘1157611576‘ Jns7e
‘10000 ‘ ‘11025
10,000.00
75000
750.00
300.00
180.00
The completed BUY diagram:
32,415.89
?252.00
2,513.70 2,499.03 248283 2,464 98

Month

2 ¢ M 12 | 13 14 15 ¢ ¢ 2 24 | 25 26 27 ( 35 36 | 37 38 39 47 48

JJ PAD) 7y 7
1789.“ 1780.81l759.511759.51l7”.311 1739.8‘1759 511759.811780.811791811 l780.8|1780_811789.a11789_511750.811 780.81(789.81| 780.81

vao.oo " w.oop !040111 sn,oop ao.cq' v sa.oopsn 00‘1 an.oop 05.45‘105.45‘ vu.lsp 9e.45‘1u.45‘20&.37¢zoa_37‘ 208.37]208.37] 208.37

10,000.00

900.00
L400.00
‘360 00

¢37ﬂ.00 ‘39690 416.75 1.224.44
‘972.00 l1.049.75 ‘|.|33,74

Now find the NPV of each scenario, using your 8% cash fund
interest (less taxes) as the discount rate: [ MAN) IETHIEIE,
etc. (you should now know how to key in the above diagrams).
For each scenario, and:
()= 2 8)# =L 1J2)=)(ALG) or (RPN)
EEEEIN... RENT: HPVY=-38,863.48

BUY: HMPY=-23,912.24
As you can see, either case is a net expense to you—your cost of
housing—but it will be less if you buy the house.

Note: Ifyou do a lot of these rent/buy analyses, see the formula on page 356 of chapter 9.
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Just find the NPV of the refinanced scenario, using the original

mortgage rate as your discount rate:
64,750

Discount = 11.875%

month

85 86 87 88 c ¢, 8 359 360
| Il
‘2.5% of ) J7
64750 | pMT at PMT at
10.5% .. ...PMT at10.5%. .. .Y.105%

Press @MAN) IGECH TN BETEA (O 2) GETAE NI and:
(ALG) or (RPN) 3J&)oJinpuT(8)2))
I (10 )- (5) IR (6 4)(7 5 (o) I (o) MG Tl .
Result: PMT=-622.81 The refinanced payment.
(ALG) or (RPN) (1)) oJiNpuT) 8 )2 )= I NG
Result: F¥W=-56,342.47  The balloon after 180 months.
XM, and then draw the picture for your calculator:
E@®. Do the full-term case first:
(ALG) or (RPN)
Then
(36X oJ=[8) 4] =IiNPUT) (ALG) or (RPN)
(ALG) or

I (1) 8] 7 s NPUT] 1] 2]=)(RPN)
BEEEEETA... Answer: NPY=4,349.62

If you take the loan to term, you’ll save by refinancing now.

If you pay it off in a balloon after the 180th month:

(17 eI 8)4)=)INPuT) (ALG) or (1] 7)9JENTER] 8] 4]=JINPUT) (RPN)
Answer: MNPY=2,998. 81 Yousavein this case, too, but the
savings are less; a refinancing fee has a relatively larger effect on
a shorter-term scenario (see Ch. 5, prob. 14, pages 163 and 179).
See page 380 in Ch. 9 for a SOLVE formula for such calculations.
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7. As the investor, you're the new lender:
Discount = 16.00% A.P.R
PMT, 4 PMT, 4 PMT, PMT, 4 PMT,

T PMT, I PMT, T PMT,

Month 2 3 4
1

T PMT, T PMT, I PMT2[ PMTzI PMT, T PMTZI PMTzT PMT,

(@ C
J 143 144 145 146 147 148 J

e [an
y yt

202 203 204

»  Press (MAN) IGETH G G0 (O 2) [ETE T and:
Result: PMT=925.73 The payment on the first mortgage.

(2)4) o) NI (1 )3) ST (3] 0 ) o L o) o[+~ G IGEEA ...
Result: PMT=331.47 The payment on the second.

X, and enter the scenario, omitting the unknown initial
investment, just as in problems 1 and 2: IHAMELTIM, then:
(0)(iNPUT) (no initial cash-flow besides the unknown)
(ALG) or

(X2)Xs - )7 sIENTERIB IS - A 7] H (RPN)
(INPUT) (your combined payments...) (1]4)4)(NPUT) (for 12 years...)
B 14 7INPuT) 6] 0JINPUT) (...and 5 more years of the second)
(ALG) or (RPN) (1] sJiNPUT]1)(2] =) IEEE
LN Answer: NPY=83,714.46
The price of this double mortgage that will yield you 16%.

To yield 17.5%:

A7) 5= 2)=) (ALG) or (RPN) (1) 7) =5 )inpuT 1) 2)=) IFE
LN Answer: NPY=¥38,431.45

See page 380 in Ch. 9 for a SOLVE formula for such calculations.

CFLO Quiz Solutions 239



8. Here is the proposed scenario:

? Discount = 18.00% A.P.R.

Year 1 Year 2 Year 3 Year 4 Year 5

(months)
..........

T T T T T T T T

© VUV UV

First, find the NPV which the lease payments must “balance:”

At the CFLO Menu:

and (1) 8]=1)2]=)(ALG) or (1) 8]INPUT[ 1) 2]=)(RPN) IFEEEICTIA. ...
NPY=38,362.82  The payments must “balance” this.
Now, as in problem 4, when you don’t know the amount of a given
cash-flow—but you do know its NPV—use a $1 cash-flow. That
NPV isproportionally less than that of the unknown cash-flow, so
the ratio of the NPV’s is the amount of the unknown cash-flow:
EXT)@CLEAR DATA)IETFM(5)+/-)(INPUT) (4 in advance, plus the first)
(1)*+/=)(NPuT)(2)INPUT)  (0)(NPUT)(2)(INPUT)  (1)+/=JINPUTJINPUT)
(0JINPUTY3)INPUT) (1#/=JiNPUT)6]INPUT)  (0)(INPUT)(2)(INPUT)
(AJ#/=JINPUT]INPUT (A1#/=INPUT) 6)INPUT)
(0)(INPUT)(2)(INPUT) (1)+/=INPuT)INPUT)  (0]INPUT)3]INPUT)
(1)#/=(INPUT6JINPUT)  (0)(INPUT)(2)(INPUT)  (1)+/=JINPUTJINPUT)
(1)*/=)iNPUT)6)INPUT)

(Remember that the final 4 payments were paid in advance)
EMALETE... NPY=-25.64 Then @V/x) and

(ALG) or (RPN)
Result: =13496.36 The monthly lease payment amount.
Note: If you do a lot of leasing calculations, see the formula on
page 372 in Chapter 9.
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9. This is like #5 (page 234), but all expenses are tax-deductible.
Also, there is depreciation (31.5 years, Straight Line); the capital
gainis the difference between the re-sale and depreciated values.

Ending balance of the down-payment money invested:
R (DI EXD), and

(2) I (3) 0] 0] 0] 0) (/=) I () Wi

(ALG) or (AY5)iINPUTI3)3]%]=) (RPN) IEATH
[Py Answer: F\V=36,333.81

Monthly lease payment: (7[5 0)+/4) -728.88 (Year 1)
(H5]%]=) (ALG) or (INPUT] 5] %]+) (RPN) -787.98 (Year2)

Yearly insurance (LEASE): (8] 5]+/-IX]1]2]=) (ALG)
or (8)5)*/=JINPuT1)2]X) (RPN) -1, 828.88 (Year1)
(H5)%]=) (ALG) or (RPN) -1,871.88 (Year?2)

Monthly util./mnt. (LEASE): (2J2Jo)+/9) -228.88 (Year 1)
(+I5]%)=) (ALG) or (INPUT] 5] %]+) (RPN) -221.88 (Year2)

Expenses yearly tax relief (LEASE): (7]5 o]X]1)4]+[1) o) 2] o)+
(O 2)X2 20 DIXI3)3]%[=) (ALG) or (7)) oJINPUT1]4)X)
oo 2IINPuT 2 2 o X[+HEE)%) 4 67 2. 868 (Year 1)

(7 &) 7] - s inpuT] 1) o)X 1) oJ 7 H 1 2JiNpuT) 2] 3 1 XI+H[3) 3] %)

3,866.94 (Year 2)

Yearly insurance (BUY): (6]oJ#/=X][1)]2)]=) (ALG)
or (8] o]+/-[INPUT] 1] 2]X) (RPN) -728.88 (Yearl)
[FH5)%)=) (ALG) or (5)%J+) (RPN) -726.88 (Year 2)

Monthly util./mnt. (BUY): (2]5]0]+/-] -2968.88 (Yearl)
HE)%)=) (ALG) or (INPUTIS)%JH) (RPN)  =262.38 (Year 2)
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Net yearly property taxes:
ARG %)EEE)%]=) (ALG) or (1)) o) o e oJiNpuT 1) - J1)5)
@ X0 RE BRI (RPN) -898.12 (Year 1)
XS] =) (ALG) or

GLEOGEEEX) (RPN) -963.12 (Year 2)

Monthly mortgage payment: (At TVM) BIEA(1)2) A
I EXIT) (2) 4 ) 0) NN (1) o) IETN (7) 0 o) o ) o) I (o) MNGTH
EZil... PMT=-6¥5.52

Mortgage balance: 22 ECINEZM.... FY=-67,2562.88

Mortgage interest yearly tax relief: [IEAETEAN,
(2)ETE FXEE A or F3)3)%) 23 292.88 (Year1)
FAXBRIED or (/3)3)% 23 232. 77 (Year?2)

Mortgage points yearly tax relief: (7] o] oJ o o)X 2] % X[3]3]%]+)
EEALG) or ) ) 0NPUT DA ZEEEH(RPN) 231, BO

Depreciation yearly tax relief: (7)5) 0] o) o =3 1) - [5IX3)3]%][=)
(ALG) or (5 0 o) o)iNPuT BT E)=B3)%) (RPN) 785.71

Expenses yearly tax relief (BUY):

(ALG) or
2XNPuT2) 5 O X[HEB# (RPN) 1,339.68 (Year 1)

(ALG) or
(RPN) 1,288.98 (Year?2)

Proceeds at resale: (1] 1)5]0)0oJ0o)=J6J%[=)(ALG)or (1) 1)5]0]J0]0)
(NPUT[8]%]=) (RPN) 188, 188.88 (Gross proceeds)
(=)o) o)o) o o)=L 2)X) 7Y 5 o o) o )= 31 - J5)=)(ALG) or

(1] o) o) oJ o) oJiNnpuT) 7 5 o) o o INPUT 3] 1) - I 5 [=)2)X]=[=) (RPN)
12,861.98 (Gain)
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(1Yo 81 oY o =Te) 75 e ) - Lo 8 )= ) 28 e A - Lo XN 3 )3 ) %) =)
(ALG) or (1]o)8]1)oJoJinpuT) 6] 7)5) 6 2] - S o 8J=J 1) 2) 8 61 - ) 9]
INUTCBBIX[S)(RPN) 364,293.49 (Net proceeds)

3,866.94
The completed LEASE diagram: 36,333.01
4,672.80
Month
2¢ 11 12 13 14 15 ¢ ¢ 20 21 22 23 24
J ) JJ JEQ_T—O'OIEQ_TO'G 231.00
1750.00 1750.001787.501787.54787.511 1787.54787.54787.50
‘220.00 ‘22000‘220.00‘231 .00‘231 .OD‘ ‘231 .00‘231 .00‘231 .00
30,000.00
1.071.00 36,293.49
750.00 .
The completed BUY diagram:
750.00
1359.60 1,288.98
1750.00 T T
2,292.80 2,252.77
11 ,020.00 I T
?231.00 ?231.00
785.71 785.71
Month
1 2 ¢ ¢c11 12 | 13 14 15 ¢ ¢ 20 21 22 23 24 I
PAND) J D)
675.52 675.52|675.52675.52675.5. 675.52|675.52/675.52/675.52/675.52|675.52
‘250.00 ‘250.0(2 250.00‘262.50‘262.50& ‘262.50‘262.50 262.50‘262.50‘262.50‘262.50
30,000.00 898.12 963.13
1400.00 1756.00
11 ,400.00
l Now find the NPV of each scenario, using the 7% cash fund rate
720.00

CFLO Quiz Solutions

as the discount rate (less tax): EMAN) IGEGHIETXH, etc. (you
know how to key in the above diagrams). Then, for each,

([@NBIE3 %=1 2)=)(ALG) or (ZJiINPUT) ]3] %]=T1)2)+) (RPN)

EENTIN ... LEASE: HMPV=-13,823.31
BUY: HPVY=-14,621.36

The company would be slightly better off leasing the building.
Note: If you do many such lease/buy analyses, see the formula on page 374 of Chapter 9.
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10. At the TVM Menu: BTEA(1)2) A NTTH(EXT). Then:
PMT=-877.37 (first mortgage payment)
080 _H @008 1:' 80000 F' 80000
BEIEEZIN.... PMT=-638.22 (second mortgagepayment)

The complete pictures, from the lender’s (your) point of view...

25,000

month
2200 2200 2,200 2200 2200 2200 2,200 2200 2,200 2200 2200 2200 2,200
1 2 3 c ¢ )% yeodet }e2fesy ¢} 117 4 18} 119 § 120 }2.200
877.57 J J 87757, | | ° YU Yems
658.22 658.22 87757 . . . 87757 . . . ’
10,000
50,000
...and from the borrower’s point of view:
100,000
50,000 50,000
month
12 3 . 179 180|181 182 183 . o 230 240 |41 22 243 . 358 350 360
127 |C22X7] N 2T Jemse, P71 17277 1
100 87157 877.57 l 2200 ... .. 2200 ... 2200
65822 . . . ... 6582
1,000
25,000

At the CFLO Menu, key in each of these scenarios and calculate
their IRR%’s (you should know the keystrokes by now).

Result (your scenario): IRR%=1.41
Annualize: X[1)2]=) (ALG) or (12)X)(RPN)  16.97
Result (borrower’s scenario): IRR%=0.88

Annualize: X[1)2]=) (ALG) or (RPN) 18.51

Note: If you do a lot of these calculations, see the formula on page 380 of Chapter 9.
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11.

Nothing to it—just GET anew CFLO list and key in the numbers:
[T ETTEA ... What's this?

MAMY OR MO _SOLUTIONS
INPUT GUESS [STOI{IRRXZ
TOTAL] TREx | Ti | MAW | MUZ | MFY |

This is one of those cash-flow scenarios that has more than one
IRR%—more than one discount rate that will give an NPV of
zero. The display tells you to key in a guess and press(ST0) IHIEH.
It will then home in on the nearest solution.

What’s a good starting guess? Something modest—say, 12%? So
press (1)2)STo) HTEA.... Result: IRR%=17.77 Not bad.

But you've just been told that there is at least one other solution,
so try to find another—just for comparison. Try a much more

pessimistic guess: (0)(STO) IGZEA.... Result: IRR*=-9.49

Which IRR%isright? Will you be losing or making money on this
housing deal?

It’s not easy to tell—neither percentage is necessarily “right.”
Remember that IRR% is simply a number that, when used as the
discount rate, happens to make the NPV balance at 0. It doesn’t
always mean that your dollars are actually accruing that much
interest—as this example demonstrates.
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So thisis one of those times when you cannot simply look to IRR%

to tell you your “yield.” But, fortunately, there’s another very

logical way to calculate your “yield,” the Financial Management
Rate of Return (FMRR). Here’s how it works:

When you invest money in any one place, you’re choosing not to

invest it somewhere else. Presumably, you do so because this

investment best suits your needs—acceptable levels of risk and

liquidity and, within those constraints, a good rate of return. But

picture how you would actually make the investment(s) in the

required schedule....

Question:

Answer:

Question:

Answer:

Where will you get the money at each of the
required dates of the investments?

From a bank account or another readily liquid
account thatisyieldingyou atleast alittleinterest
in the meantime—say, a money market account.

As you receive returns on these housing invest-
ments, what will you do with that money?

Ifyouhave more investments (outflows) left on the
schedule, you’ll certainly use this money to supply
those cash-flows. As for any excess, since you're
clearly willing to risk that money to the degree of
risk of the housing project, you’ll probably put
these excess returns into some other equally risky
investment—a “risk-rate” account—until the end
of the housing venture.
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To summarize this strategy:

¢ You start with a certain amount of cash in a liquid account,

earninginterest at some “safe rate” until youinvestitinthe

housing project.

¢ You also use interim returns to supply any subsequent

investments in the schedule.

¢ You let all excess returns “ride” in a higher-yielding (“risk-

rate”) account until the end of whole investment venture.

Keep in mind that thisisn’t any big secret formula. It’s what any

competent financial manager does—just common sense, really—
which is exactly why it’s used for the FMRR.

Question:

Answer:

Question:

Answer:

CFLO Quiz Solutions

Under this strategy, what’s the very minimum
amount of money ($MIN) you’ll actually need to
commit at the beginning of the housing deal to get
the ball rolling?

Justenough sothatit—plus anyinterim returns—
will grow sufficiently in that account to supply all
your necessary investments (outflows).

What’s the maximum amount of money ($MAX)
you can expect to hold in your hands at the very
end of this whole venture?

It’s the ending balance of your risk-rate account,
where you have put all excess returns (those not
needed for further investments).
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What you’re doing, then, is reducing your entire investment
scenario to this single-investment/single-return model:

$MAX

Year 1 , 2 3 4 5 6 7

$MIN

So the only question, really, is how to calculate $MIN and $MAX.
The complication is the sharing of returns (positive cash-flows).
Thatis, what portion of these returns must you hold in your safe-
rate account to cover investments (outflows) yet to be disbursed;
and what portion can you salt away in your risk-rate account? To
figure this out, you work backward in time—from the last cash-
flow to the first—clearing each flow as you go, by discounting it
back or sending it forward:

¢ Ifa cash-flow is negative, you discount it back in time—using
the safe rate as your discount rate—to add to the previous
cash-flow. Why not just discount this negative flow all the way
back to $MIN, just like an NPV calculation? Because it might
be covered by a previous positive cash-flow, in which case you
don’t need to commit any funds for it as part of your minimum
up-front commitment, $MIN. Thus, you work back one flow at
a time, looking for positive flows to offset negative flows.

¢ Ofcourse, if a cash-flow is positive, you can send it all the way
forward—added to $MAX at the end of the scenario—using
the risk rate as the discount rate. You can salt this flow away,
because you don’t need any of it to cover future negative cash-
flows (working backward, you’ve already cleared them all).
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Watch as you work backward through each of the cash-flows in
the housing scenario. Assume a 6% safe rate and a 15% risk rate:

“Discount -$10,000 back 1 period at 6%:”

25,000
Year

50,000 50,000

2 3 4 5 6 7

10,000 l _~"y10,000
25,000 ’

25,000 9,433.96

50,000.00

“Discount -$10,000-$9,433.96 back 1 period at 6%:”

50,000 50,000
25,000
Year
1 2 3 4 5 6 7 )
[ B 1
¥ 10,000
25.000 25,000 i

/ i
Sy
/ 9,433.96

50,000.00 /
18,333.93 ¥

“Discount —$25,000-$18,333.93 back 1 period at 6%:”

50,000 450,000

25,000
Year
1

2 3 4 5 6 7

50,000.00

40,881.06 |

. 118,333.93
\J Ly
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“Send $50,000-$40,881.06 forward 3 periods at 15%:”

50,000 50,900
1
1
1
25,000 ! »413,868.76
Year 1 2 3 4 5 8 7
: } "
1
1
25,000 |
40,881.06
50,000
“Discount -$25,000 back 1 period at 6%:”
50,000
25,000
13,868.76
Year 1 2 3 4 s 5 L 6 N 7 T
23,584.91 25.'000
50,000
“Send $50,000-$23,584.91 forward 5 periods at 15%:”
53,130.19
50,000
Y
25,000 : 13,868.76
Year 1 T 2 |3 4 5 & 7
— . " .
il
23,584.91
“Send $25,000 forward 6 periods at 15%:”
57,826.52
v 53,130.19
s :
yd
25,000
/ 13,868.76
Year 1 2 X 3 , 4 5 N 6 X 7

50,000
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Notice that in this case, $MIN is simply the initial -$50,000.
Now here are the keystrokes for the entire solution—all done at

the TVM Menu: @MAN) IGELN BTN O0EA (D EETAEXT). Then:
(1oJ 00 o) NN (o) IGIEEEN (1) NN (6) TN T .
PVY=-9,433.96

(=[1)oJoJoJo]=)+/-) (ALG) or (1] o) oJoJoJ=J+/-) (RPN)
... PV=-18,333.93

(=2)5) 0] o) o] =]*/-) (ALG) or (2] 5] 0] 0] 0o]=]+/-) (RPN) Il
... PY=-48,881.86

(+[5) o) oJoJo]=)+/-) (ALG) or (5] o) oJoJoJ+[+/-) (RPN) I
NG AN .. FY=13,868.76

(2)(5) 0] 0J o) N () NN (o) AT I ..
PY¥=-23,384.91

()5 0)oJo)o]=J*/) (ALG) or (5] o) oJ o oJ+[+/-) (RPN) NN
OENOE AN FY=33,1308.19

(2]5)oJoJoJ=[+/-) (ALG) or (2] 5)0J o] oJ+/-) (RPN) I
NN .. F\VY=57,826.52

Now find the growth rate that transforms $MIN into $MAX:
(7) I (5) o) o) o] (o] +/-) MM, then
08000006068800800800680808880,

(1)3)8) e8] - J7 eJiNpuT] ST 3] 1] 3) o) - L1 oJ+[s)7 8 )2 8 ) - I5) 2]+
(Result: 124,823.47 This is $MAX)

Now HIEEEEEA... Answer: [%YR=13.96 Your FMRR—

a good estimate of your rate of return in this housing scenario.

Note: See also the FMRR formula on page 388 in Chapter 9.
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At the TVM Menu, press (IIEA () R EXT). Then:
88000 ' (@] FHT (@] N _[B]I:Vk ]| Py N
Pv¥=-33,0818.87

(H@Xs o) o) o] =)*/-) (ALG) or (7)5) o] o) oJ+[*+/-) (RPN) I
.. FY=47, 178. 08

PV=-26,603.77

()5 o) o) o) =)*/-) (ALG) or (3)5)0J o] oJ+[+/-) (RPN)
HIm... F\Y=-39,248.84

(H)s) oo o)=)+/-) (ALG) or (1) 5)oJ o] oJ+[+/-) (RPN)
NI FP\V=-22,876.27

(=)7)5)0)0)0o]=) (ALG) or (7)5)0)0o]o)=] (RPN)
Result: =97, 875.27  This is $MIN.

Now I ()M, then

(X o) o) oY o) oJ+H(4) 7 1) 7)o =) or (2] oY o] oY o] o iINPuT 4] 7 )71 0)H)
(Result: 247y 170. 88 This is $MAX)

EEEEETA.... Answer: [%YR=16.78  The FMRR.

To compare this to the IRR%, key in the scenario as a CFLO list
(you know the keystrokes by now, right?), then T3 FTTEA. ...
Result: IRR%=28.69

Which is more accurate? Look at it this way: IRR% is the rate
at which your money appears to grow only while it is invested,
and it doesn’t account at all for what happens to the returns—the
positive flows—after you receive them (recall pages 219-221). On
the other hand, your FMRR assumes that you reinvest excess
returns at a rate of 6%. Which is closer to reality?

6. RouGHER Roaps: THE CFLO MENU



13. Here’s the T-bar of the situation:

$

(260,250.00)
12,896.21
14,497.94
16,834.26
19,244.19

414,242.63

u-hww»—*o{’%

Now, you could just grind out the FMRR at the TVM Menu, as in
problems 11 and 12. Or, you could observe that all the cash-flows
except the initial flow are positive. So $MIN is the initial flow.

And notice therefore, that, to find $MAX, you’ll just be sending
all the positive values forward, using the risk rate, summing the
results. That’s an NFV (Net Future Value) calculation—and it’s
available on the CFLO Menu. Similar to NPV,NFV sendsall cash-
flows forward (rather than back), summing the results at the end
of the timeline (instead of the beginning).

Souse NFV to find $MAX: Atthe CFLO Menu, GET a new list (or
clear the current one). Then: (just the positive flows)
00800000 (G

00080880 M HIEHEN chiLc (@8] I: | NFY
Result: HFY=583, 241. 86 This is $MAX.

Now go to the TVM Menu for the final calculation:
(EXTEXIT) BT (STO) MG HEA (1) IET (EXIT)

(2)6) o) 2)5 ) o) +/-) G (5) I
EEA.... Answer: IX%YR=14.108 The FMRR.
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14. The two alternatives: Y| 3%
0 | (2,000.00)
1 | (2,000.00)
) : | (2,000.00)
10.00% A.P.R - 6 | (2,000.00)
Year123 ..... 7I81911lllllllllllII|I|I|||IY?alr:?5 7 0‘00
T ooy e t| 000
2,000.00 ea. 34 0.00
35 ?
vyl $
0 0.00
1 0.00
10.00% A.P.R : 0.00
V=2
Year 123 78910 Year 35 6 0.00
oo 7 | (2,000.00)
oo TR | 20000,
34 | (2,000.00)
35 ?
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Your strategy: Find the Net Future Value (NFV) of each scenario.
The save-early plan: At the CFLO Menu, clear the current list
(@cLEAR DATA)) or NAME it and GET a *NEW list. Then:

(oJINPUT) (2] 8]INPUT)
ENEG)0)NEEEEN.... Answer: NFY=388,991.73

The save-later plan: to the CFLO Menu, (1), then:

(0)(inPUT)

(0J(inPuUT)

(0)(INPUT)(INPUT)

EMAEEEN... Answer: NFY=2935,261.86
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15.

16 18 27 37, ,40
1,000 1,000

2,500 2,500
3,500

(3]0J 0] 0]

3,000 3,000
4,000

(o)(NPUT)(1)0)(INPUT)

(1)0) o) 0)(+/=)(INPUT)(INPUT)

(o)(INPUT)(4)(INPUT)

(2)5)0)(0) (/=) (INPUT)(INPUT)

(o) (INPUT)(INPUT)

(2] 5) 0] 0)(+/=)(INPUT)(INPUT)

(o)(iNPUT)(8)(INPUT)

(1)0) o) 0)(*/=)(INPUT)(INPUT)

(o)(iNPUT)(9)(INPUT)

(2)5)0) o) (+/=)(INPUT)(INPUT)

(0)(NPUT)(2)(INPUT)

(3)5) 0] 0)(+/=)(INPUT)(INPUT)

(0)(iNnPUT)(4)(INPUT)

(1) 0) o) 0)(+/=)(INPUT)(INPUT)

(0)(NPUT)(3)(INPUT)

(3] /o) 0] 0)(+/=)(INPUT)(INPUT)

(o)(INPUT)(4)(INPUT)

(3] /0)(0) o) (+/=)(NPUT)(INPUT)

(0)(INPUT)(7)(INPUT)

(1)5)0)0)(*/=)(INPUT)(INPUT)

(0)(iNPUT)(3)(INPUT)

(4)0) 0] 0)(*/=)(INPUT)(INPUT)

(0)(iNPUT)(5)1)(INPUT)

(3Ja 3 )eJ+1)3) s 2N e)+ 2] 2 4 1) o)=) (ALG) or

(3IaX 3] eJENTER[ 1] 3] 5 2] 6]+ 2] 2] 4 1] oJ+) (RPN)
Answer: IRR%=1.89
Annualize: (X]2]4]=) (ALG) or (2)2]X) (RPN).... 26.22

CFLO Quiz Solutions

To find an overall rate of return, ignore the fund names (A-B-C).
Notice, however, that the time periods between cash-flows are
uneven (the machine can’t handle this). Stymied? Not totally.
Look at the dates of those investments. Why not designate the
period in the analysis to be a half-month (24 per year)? It’s a little
imprecise, but the erroris only a day or two in any given case, and
the analysis spans about 5 years, so it’s a decent approximation:

At the CFLO Menu, clear the current list or get a new one. Then:
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Rest Area

Need a break? It’s probably time to stop, stretch your legs, and look at
your map.

¢ In Chapter 5, you saw several variations on amortized loans,
including balloon payments, negative amortization, loan fees,
differing annuity modes, etc. TVM is the menu to use on such
“smooth-road” problems—they all involve a steady PMT amount.

You also used the ICONV Menu to convert interest rates for these
problems, and you also explored depreciation and bonds.

¢ Here in Chapter 6, you saw how to represent and then build
uneven cash-flow solutions—the “rougher roads—with the CFLO
Menu. Youthenlearned what NPV does and what it means. Next
came IRR%. You saw how IRR% can represent your yield in an
investment scenario—but not necessarily! So you learned when
and how to obtain an alternative investment measure: FMRR.

Next Destination?

Time to check the map again, because here’s another junction. Check
the signs now and choose your route....
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Saving Numbers

Of course, the whole point of “navigating” through the menus of your
HP 19Br1 is to get to places where you can do calculations.

But what about afterwards? What do you do with the results of these
calculations? What if you need to use the results from one menu in
some other menu—*“way across town?” Q

Houw do you store your answers for later use? And how do you retrieve
this information, edit it, erase it, view it, use it, etc.?

With its continuous memory, the HP 19B11 doesn’t forget numbers, and
you should know how to take advantage of this. Up to this point in the
Course, although you kept a few results in the Stack while changing
menus, that’s about the only place you’ve really stored anything. It’s
time to learn about other places (the best places) to save numbers—in
registers and in lists.
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The Numbered Registers

The simplest way to save the result of any calculation is in a numbered
storage register, so called because that’s how you refer to it—by
number—when you want to store into it or recall from it.

Try This:  Store the result of 789+5 into register 4.

Solution:  Press(7)8)9)=)(5)(=)(ALG), or (78 3)ENTER[5]=) (RPN),
to get 197 . 88, then press(sTo)(4).... Simple, right?

Now Do This: Clear the Stack (by pressing CLEAR)). Then recall
the number you just stored.

Nothing To It:  Press(RcL)(4).

See how these numbered registers can act as convenient holding bins?
And there are ten such registers, numbered 0-9.

Notice that the and keys both copy values. That is, after you
pressed (ST0] ), the value 157 . 88 was still in the Stack, too; a copy
was sent to register 4.

Likewise, when you pressed to bring that value back, you were
bringing back a copy of the contents of register 4. Right now, there’s
still a 157.80 in register 4 (clear the Stack and do another (RCL]4), if you
want to prove this to yourself).
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Lists of Numbers

So the ten numbered storage registers give you one option for saving
results—the quickest, simplest way. But there’s another, far more
sophisticated way you may need, too.

For example, what if you have a set of numbers that represent, say,
your income levels for the past 11 years? You can’t store these in the
numbered registers because there are only ten registers. Besides, it
would be very handy to keep all of these figures in one list, so you can
compare them and analyze them, right?

Well, you can do this—and here’s how: Suppose that you're an income
property owner, and that the numbers below show the gross annual
rental incomes for 11 different buildings:

Building Gross Rental Income

17,000.00
22,000.00
21,500.00
24,000.00
14,500.00
19,000.00
23,000.00
24,000.00
24,500.00
18,000.00
27,000.00

— = 0 00 J AN D WN -

- o
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Starting from the MAIN Menu, press the IHIIZH key. You’ll see some-

thing like this:
BITEMCLD
TDTHL‘B EIEl
[CALC [INSRTIDELET|MAME] GET |MiRE |

The SUM Menu is for lists—and you’re about to start building one.

Question:

Answer:

How do you start a new list?

First you GET a *NEW (blank) list—so pressIEHll.

The machine then asks you which list you want to get,
and it gives you a choice of list names on the Menu Line.
If you had already saved some lists of your own, their
names would now appear alongside Ef[3%1.

But right now, is probably the only game in town,
so choose it (actually, therefore, you didn’t need to GET
it at all, since a *NEW list was already in your display,
above. But now you know how to GET any list, new or
named).

That takes you back to the SUM Menu display (above)—
and you'’re ready to enter numbers.
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What you see there on Line 2 is the list pointer (). It tells you which
item in the list you're dealing with at the moment.

And down below it, you’ll see the running total of all the numbers in
your list (of course, it’s @ . B8 right now—because you haven’t put any
numbers in yet).

Fill in the Numbers: Put all eleven items of your rental income
data into this list.

Solution: (Watch your display as you do these key-
strokes. That will tell you a lot about how
lists work in the HP 19B11.):

Not too tough, right?
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But here are some important things to notice:

1. Items in a list are numbered. In this particular list, each
building is identified by its number, 1-11.

2.  You tell to the calculator to “accept” a number by pressing

INPUT).

3. Each time you press (INPUT), the machine accepts the number
and recomputes the TOTHL of all items.

4.  After you've keyed in all eleven of your numbers, the machine
still sits there and waits for the twelfth item....

Now what? How do you say, “I'm finished!” ?
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Editing Your List

First of all, just ignore your machine’s prompting for another item. It’s

always going to allow you to add one more to the bottom of your list.

But are you sure all your numbers are keyed in correctly? How about

a quick review?

Do It:

How?

Jump to the beginning of your list and step down through it to
check each entry.

First, you must move the pointer back up to the top. Remem-
ber the twokeys,(t]and (+) that roll your Stack around? Those
two keys are good for all sorts of lists and stacks—including
this kind of storage list.

So you could press(t]eleven times to move the pointer back to
item 1. Or you could press ff)(#). That’s a quick way to jump
to the beginning of the list, all in one motion (and no prizes for
guessing how to jump to the end of the list again).

So “go first class”—use the method. Then use(+]to “walk”
down thelist and check your numbers.... Ifyou find a mistake,
simply position the pointer to the erroneous number, key in
the correct value and press (INPUT).

A good indicator that your numbers are all right is that your

TOTAL is 234, 580. 86,
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Problem:

Solution:

Suppose that you’ve numbered your income properties
according to the time you have owned them—oldest to
newest. But now you sell building 1, which you’ve held
longer than any of the others—and buy a new building,
which produces $34,000 in rental income. How do you
change the list?

You delete the first building’s income and then tack on

the new building’s income at the end of the list:

First, press tojump to the top of thelist, if you’re not
there now. Then press the selection from the SUM
Menu. This deletes the item the pointer is currently
indicating—1 7y BEH . BB —the first value in the list.
Remember: the pointer determines which item is af-
fected when you do anything to a single item in your list.

So now the new first item in your list is 22 y 888, BH,
and there should be zen items altogether. Jump to the
end ofthelist (pressf(+)), to check this....Sure enough—
ITEM{ 11> isnowblank, and the pointeris pointing to
it. Sokeyin and press tostore it there.

Voild! You've just updated your 11-building income list.
Andnotice that yourrunning TOTAL=251, 586, B8

is now up-to-date, too.

Notice that this same method works for any fixed-length list intended
to keep a chronological record (for moving averages, etc.): Delete the
oldest value (at the top) and add the newest value to the bottom.
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Analyzing Your List

Of course, you can do much more analysis on your list data than simply
to sum the TOTAHL. Notice the item on the menu. Press
now and experiment with some of the calculations available:

M. ..(you've already seen this).... TOTAL=251, 588. 88
EET]...the average data item value.... MEAN=22, 863. 64
AT ..the median value, the value that is less than half the values
but greater than the other half.... MEDIAN=23, 888, 6@

BT ..the standard deviation is a measure of how consistent (closely
grouped around the mean) your data is.... STDEVY=5,874.89
[T . .the difference between the greatest item value and the least...
RANGE=1%9, 508. 88

(press [EITAA)

IZECH. . .the least value in your data set... MIN=14, 588, B8
IECEA. . .the greatest value in your data set... MAX=34, 888, B0
(Don’t press or [II¥Hl right now; you’ll see them a little later.)

But now press [FEl. ...

Pretty slick, eh? This is a histogram of your data’s distribution—a bar
graph of the data’s frequencies, divided into ten sub-ranges, or cells.

Use the (+) and (=) keys to move the little cell pointer to any given cell.
Then you can press to get more specific information on that cell.
And returns you to the CALC Menu.
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Naming Your List

Before you go any fartherinto analyzing the data in your rental income
list, you should back to the SUM Menu and name it—so that you
can build other lists and do other calculations and yet be able to GET
this list back again whenever you need it.

Problem: Name your list INCOME.

Solution:  PressEIEA; then type(1]N]c]oMIE)INPUT), as you're told

todo by the display. Your list is now named, and you can

to the MAIN Menu.
Later: First, GET a *NEW list (press EHE)—to

pretend that you've been working with other lists.

Now go GET your INCOme list (I3l ETIEE).... As you
see, all named lists appear on the GET Menu, too. But
notice that not all the letters of INCOME will fit into a
menu box. There’s room only for four or five letters, so
choose short names.
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FoReCaSTing with Your List

One of the most common kinds of analysis you’ll probably want to do

with a list of data is to use it to forecast—to predict—something.

Example:

Answer:

Suppose you’re considering the construction of another
income property—a twelfth building in your list—simi-
lar to the other eleven in quality and location. How can
you predict the annual rental income it might generate?

Use the pattern of rents from the existing buildings to
help you forecast this.

Problem:

Solution:

Your existing buildings all have different rents because
they are of different sizes (floor square footage). So a
simple average of those rents won'’t tell you very much—
especially for your new building, which will have quite
a bit more space (5000 ft2).

Create a second list, composed of each building’s rental
floor area, to correlate with its rental income. Use that
correlation (rental income per square foot), to predict
the rental income for your new building.

Take it step-by-step....

£, TP CTATHT ATSDTR, [0 [T SO ST O (IS o
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Here are the rental floor areas of your current 11 buildings, alongside
their annual rents (which you've already built into your INCOme list):

Building Rental Floor Area (ft?) Gross Rental Income

1 2,650 $ 22,000.00

2 2,500 21,500.00

3 2,700 24,000.00

4 1,500 14,500.00

5 2,100 19,000.00

6 2,600 23,000.00

7 2,650 24,000.00

8 2,700 24,500.00

9 2,000 18,000.00 Py
10 2,900 27,000.00 p' ;
11 3,750 34,000.00 ‘o .

So: GET and NAME a new list: I3 ETEYICTRE (A]R]EJALS)(NPUT)

Then fill in the data:

(Quick accuracy check: Your TOTHL should be 28, 808 . BH)

270 7. THE Data You CoLLecT: SUM Lists



Now you can use this list of floor areas to forecast the income of your

new building. To do so, you must GET the list of the income data.

Do It: Press IH3MFTEA, then T A, then [

Question:

Answer:

What does SELECT » VARIABLE mean?

To forecast, you need to decide “what to graph against
what.” So the question your machine is really asking
you is, “Which list is your X-variable data—your area
list (AREAS) or your income list INCOme)?”

Think about it like this: You're looking for a trend that
shows that the income level depends on the floor area.
So your income must be the dependent variable (along
the Y-axis), and therefore area must be the independent
variable (along the X-axis) on your graph:

RENTAL ° °
INCOME .

BUILDING FLOOR AREA

So, answer your calculator’s question by pressing [IATH.
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Question:

Answer:

What does SELECT A MODEL mean?

Your machine is asking: “What mathematical model—
what shape curve—do you want to fit to your data?” Your
choices are LINear, LOGarithmic, EXPonential or POWer.
You’re looking for the linear relationship between floor
area and rent per square foot. So press to see the
FoReCaSTing Menu itself.

Watch:

Press and [IX3M.... See your data points—and the
straight line your HP 19Bi1 has tried to fit to them? And
notice that you can use the arrow keys to move those little
crosshairs around, to see approximate coordinates of any
point (the coordinates show in the display).

The plot is

all well and good for a general picture, but what you want

is a number. You want to be able to key in any X-value (a floor area)

and have the machine tell you the Y-value of that point on the curve.

Easy:

Key in your X-value—that's the area of your new building:

[ExT)5)0)0]0), then EIAARITIAE%EA. Now press [{¥Ed to
find the corresponding income: YLIST=44,4323.47

And now you can play “What-If?” all day like this—with
any building size you wish: Just enter the floor space, and
press [BE, then [[¥El. What could be simpler?
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Quiz

Quiz

Fill up the Stack with 1 . 88, 2. 88,3, 88, and 4. 88. Now
use the numbered storage registers to reverse their order.

GET your INCOME list. Make a copy of it, called 11RNTS. Make
another copy, TMP. Now erase TMP—data first, then the name.

Still in your INCOME list, label each listitem as aBL D (instead
of ITEM). Then change only BLDG{4 > back to ITEM{4 3.

Use the menu items and (SUBTotal) keys to com-
pute the total income generated by buildings 6 through 10.

Is there a strong non-linear correlation between your building
rents and floor areas? Is it stronger than the linear correlation?

Use the following values of your current 11 properties to estimate
the value of your 5000 ft?> building now under construction:

1. $ 160,000 2. $162,500 3. $ 180,000
4. $105,000 5. $ 144,000 6. $175,000
7. $175,000 8. $190,000 9. $ 140,000
10. $ 210,000 11. $ 250,000
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Quiz Solutions

(First, from the SUM Menu, to see more of the Stack.)
Fill up the History Stack: press (1JINPUT), (2]INPUT), (3]INPUT), (4).

Then extract its four values, storing the numbers into four

corresponding storage registers: (STO[1)(+)[ST0] 2)(+JSTOI3)+)(STO[ 4]
Now recall them back to the Stack: RcL[1)ReL2)REL3)RCL(4)....

Voild! And notice that you don’t need to clear the previous Stack
before beginning your recall process. Those previous values
simply get “popped off the top” as you recall more values to the
Stack.

Press IHIGM S BTN, if necessary, then QAN IETEN. Then
follow the display’s instructions and type (11 RNTIS)(INPUT).

You’ve now made a copy of the INCOME list, and the copy’s name
is 11RNTS. But now that you've made the copy, you're still
working in the original—the INCOME list.

So make another copy: IXTEE (T)M[P)(INPUT)....and then go GET
this TMP list: EITTS M3 KRG

Now eraseit: Press and answer toboth of the
questions it asks you. This is how to clear both the data and the
name—in that order (to clear the data but save the name, you
would answer JIZEM to the second question).
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3. On the second page of the SUM Menu, notice the item called
[EEEM. Press that now.... This feature allows you to give your
own customized label to any or all items in the list.

To change all item labels at once (that is, make a global change),

simply type in the new label (B]L]DJG)) and then [ENIIN. You’ll see
the results immediately in your list....

Now changeBLDG (4> backto ITEM{4 : Press @(1)(ifyou're
not already at the top of the list), then to move the I* to
BLDG (4. Then press MM, type ((JTIE[M), and choose IXITH,

which changes only the current item’s label.

4. Here’stheidea: Move the pointer to the first item to be included
in your subtotal and press Bifildl. Then move to the last item in
the subtotal and press HIFN

So, assuming you’re at ITEM{4 > from the previous problem,
press to get to BLDGC6E . Then press BN Next, press
to move the pointer down to the last item in your
subtotal, BLDG{ 182 and press EIFEN....

Answer: SUBTOTAL=116, 508,088

tells you the SUBTotal of all items from the STARTing item
to the pointer’s position.
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When you use the FoReCaSTing feature in the SUM Menu, it
asks youto SELECT A MODEL. To estimate the income likely
from your new building, you selected LIN to find the best straight-
line cbrrelation between floor space and rent. But what about the
other three types of correlations the HP 19B11 can compute—
LOGarithmic, EXPonential and POWer curves?

How do you know which curve will best fit your data? You don’t
—not without trying each type. You could get a general feel by
plotting each type, to see which curve stays closest to the points.
Butoftenit’shard totell by looking at plots, soonthe FoReCaSTing
Menu, there’s an item called A, that finds the CORRelation
coefficient (r) for the current curve type. Thisris a measure of the
“goodness” of the fit of the curve to the data points. The better the
fit, the closer r approaches 1 or -1. A poorer fit gives an r nearer
to 0. So to find the best-fitting curve, the plotter and simply
compute r for each type of curve:

Result: CORR=8.99 (.987475213604)
Result: CORR=8.96 (.959580918724)
Result: CORR=8.99 (.988251144624)
ExTIEIAIEEAE Result: CORR=8.99 (.986513832084)

All the fits are quite good (close to 1), but the EXPonential fit is
the best of the four. So, what does it predict for the income of your

5000 ft* building? Find out: (ExT) I (5)0)0) o) F%Hil %HEd ...

Result: YLIST=57,217.38. That’s quite a bit higher than
the LINear estimate, so the more conservative amount to figure

on as income from your new building is still the linear estimate
—about $44,500.
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6. This is just another practice problem in forecasting.

First, GET and NAME a new list: IE3METEAYILEREE (V]A]L]S)
(NPUT). Then fill in the data:

(1Xe)oJ o oJoJinpuT) (1)8)2J5) 0)o)iNPuT) (1)8)0) o) o) o)iNPUT
(1Xo)sJ o) oJo)inpuT) (1)]4)4Jo)oJo)inPuT) (1)7)5)0J0)0)INPUT
()7)5)0Jo)o)(nPuT) (1) e)oJo)oJo)inpuT) (1) 4) o) o] o] o)iNPUT

(2)1)0JoJoJo)(NPUT) (2)5)0]0)0]o)(NPUT)
(Accuracy check: Your TOTAL should be 14891, 56808, 88)

Press INMMAI RN, then [A®Hl. To forecast the value of your new
building based upon its floor area, use [[ITH as your X-variable

list. Try a linear correlation: Press (5] 0] o) o) HEE, then
to find the predicted value: YLIST=331,3563.73

But is linear the best type of correlation? Find out:*

E Result: CORR=8.97 (.974993369088)
Result: CORR=8.96 (.956276883471)
EXTDIECEETA Result: CORR=0.97 (.970082365602)
EXTEIIEEA Result: CORR=0.98 (97768675078)

All the fits are quite good (close to 1), but the POWer fit is the best
of the four. And what does it predict for the income of your 5000
ft? building? Find out: (5)]0)0Jo) YLIZT B

Result: ¥YLIST=323, B3@. 28. That’s a bit lower than the
LINear estimate, and since the fit is slightly better, maybe this is
the better—more conservative—value to assume for your new
building: about $325,000.

*If you find yourself needing to do a lot of these comparisons—trying to find the best correlation
coefficient (r)—you might study the SOLVE equation on pages 392-393.
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Which Way Now?

Here’s another fork in the road.

As you’ve heard, the best choice is probably to keep going straight on
through the book. Each topic will teach you a lot about the calculator.
But if you want to, you can “skip around.”

So read the sign now, and make another choice....
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Using the Clock

Hold your place here and flip back for a minute to page 62.... Remem-
ber that big diagram of the TIME Menu “highway and suburbs?” You
didn’t get to explore those “routes” then, so now here’s your chance.

Basics First: Whattimeisit? What’stoday’s date? Isit Friday yet?

One Key: To find out all of this from your HP 19B11, go to the
MAIN Menu (fMAN)) and press EEE. You'll see a dis-
play similar to this (but of course, yours will probably
show a different date and time):

BE#’E?!’iE%l B2:57:12 PM

WEDHESD
24, 805. B8

One key tells you all that; anytime you want to check
the clock or the calendar, press [ TIME

But what if your HP 19B11 clock/calendar is wrong? How do you set it
or adjust it?*

*You've had one quiz problem (Chapter 4, problem 2, page 76) that showed you briefly how to set
the time and date, but there’s a lot more to that story.
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Tting the TIM

Suppose that today is actually March 29, 1990, and that it’s about
1:30:36 in the afternoon. To set your HP 19B11 to show this, from the
TIME Menu, press IE3lll. You'll see a display similar to this:

B2-27~1991 B2:39:22 PM

WEDHESDAY
[UATE [TIME [HAPM ] H/D[18/'24 [ HELP |

Theideaisto key in a number that represents the date or the time, then

press (ol TIHME §

Like So: Press (3] - )2]9] 1) o) o) o) ITM; (1) - ]3] o) 3] s)IFTEA.. ..

See how this works? You mimic the order of the time and
date numbers as you see them in the display, using the
() to separate months/days and hours/minutes.

Ifyou ever forget how this works, you can press for
a reminder (do it now, just to see)....

The other selections on this menu (EFEEN, IEFTE and FEFEEN) are all
format options for the time and date. Try them now and observe how

your display changes....

And simply press them again to undo the changes.
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ADJuSTing the TIME

When the time and date are just plain wrong—“way off’—as they were

on the previous page, the easiest thing to do is to use I3, as you did.

But what if the time is only slightly off—and you want to improve the
accuracy? Use [THHE....

Ah, Spring:

Do This:

On the first Sunday in April, most parts of the U.S. go
to Daylight Savings Time, setting all clocks ahead by
an hour. So before you step out to get the Sunday
paper, you open your HP 19Bi1 and...

the SET Menu (if you’re still there), then press
[IEEl. Now, with one keystroke, you can advance or
delay the clock by exactly one hour, one minute, or one
second. Sojust press M, and voild!—you’ve Saved
some Daylight.

Anytime you want, you can adjust the clock for more
accuracy. As another example, suppose you notice
that your HP 19B1ris, say, 4 seconds fast, according to
The Official Time. No big problem: Just press IEIHl
EETS BT BRI, and that’s all there is to it.
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CALCulating with Dates

How do you calculate the number of days between two given dates? For
example, how would you calculate how many days in 1990 will be on
Daylight Savings Time, which runs from April 1 to October 28 (the first
Sunday in April to the last Sunday in October)?

Easy: the ADJuST Menu, if necessary, and press [fXdll. Now,
the idea here is to key in any two dates (using the current date
format, as the display reminds you now), then press to
calculate the actual number of calendar days between those
two dates. Try it:

B8u08000lE [ Boe808000
IITE... Result: ACTUAL DAYS=216.60

And you can go the other way, too—knowing the number of days and
one of the dates, then calculating the other date.

Like So: What date was 45 days after March 22, 1988? How about
45 days before March 22, 1988?

80088000 rHTEl B8] Uhv: [oATES B
Result: DATEZ2=83-86-1988 FRI

Result: DATEZ=B2-86-1988 SAT

284 8. TIME TRAVELLING



As you can see, a negative number of DAYS means simply that you go
backward into the past—instead of ahead into the future. And notice
that the calculator assumes that DATE1 is earlier than DATEZ2: if you
give a DATE1 later than a DATE2, the number of DAYS will be negative.

Now, what about those other three items on the CALC Menu: EHTN,
EFN and EITI? What do they do?

Well is easy—it’s just a convenient way to see and/or key in the
current date. Tryit.... As for the other two items,...

Find Out: How many days are there from February 1st to March
1st, in the year 19927

B0008008arEl 880880080 TE: |
EIXEN... Result: ACTUAL DRYS=29.80

Ah, but what if you ignore leap-year considerations and

simply assume that every year has 365 days?
Press FIHHM.... Result: 365 DAYS=28.680

And what if you assume that every month has 30 days—
making for a nice, tidy 360-day year?
Press EITTN.... Result: 368 DAYS=30. 80

These alternative calendar assumptions help you calculate days be-
tween dates on the “simplified calendars” commonly used for interest
calculations with bonds and other financial instruments.
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Making APPoinTments

Probably the best thing about the TIME Menu in your HP 19B11 is that
it can store appointments for you (up to six of them, in fact)—and then
beep to remind you at the right times.

from the CALC Menu, if you’re still there now. Then press ETTEM.
You’ll probably see the following messages in the display:

PENDING: HONE (currently, you have no appointments set
for any time in the future.)*

PAST DUE: HOME (currently, there are no appointments that
have come due that you haven't already
acknowledged.)*

Fine. Now, to set up a demonstration appointment, choose one of the

appointments from the menu (say, EIJdEN). Then press
to clear everything so that you’re ready to begin.

To set an appointment, the idea is to key in (in any order):

¢ the date and time you want to be reminded of the appointment,;

¢ the message you want to see at that time;

¢ the repeat interval (if any), so that the machine will automati-
cally resetitselfto go off again after that interval (handy for daily
or weekly schedules.

*Don’t worry if your machine has one or more appointments showing as pending or past due. These
won'’t interfere.
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OK, suppose you want to set an appointment that repeats every 2

minutes, starting about 2 minutes from now, with a message that says,

THIS IS OMLY A TEST.

Easy:

Press IEEH, then follow the display’s instructions, typing a
message and pressing when you finish:

MHE)EPACE)S)SPACE(OINI LI Y)SPACE) (A)SPACE) (TEXSITI)
(NPUT)....The display will come back to the APPT Menu and
echo the information you’ve given it so far.

Now set the repeat interval: Press IlTdll, then key in (2) and
press IEHIN.... Again, the display returns to the APPT Menu,
echoing all the known information.

Next, key in a time that reflects your current time, plus about
two minutes, then press (the date should automatically
default to your current date). Be sure that the am/pm setting
is correct (adjust it with if necessary).

Now the APPT Menu. You should see:

PENDING: 1 (appointment #1 is now pending.)
PAST DUE: HOME

So, press [ MAN), then turn the page and wait for your ap-
pointment to come due....
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When Your Appointment Comes Due

Evenifyourcalculatoris off, an appointment that comes due will cause
it to turn on, beep at you, and show the message for about 20 seconds.
Here are your options:

¢ If you press any key (ON) is a good one) during that time, this
automatically acknowledges the appointment, and allows the
machine to reset it for the next repeat interval, if there is one.

¢ If you don’t press any key until after the beeping stops, the (i)
annunciator will stay on, to tell you—no matter where you are in
the machine’s menu system—that you have a past due appoint-
ment. To acknowledge it, you must simply go into that appoint-
ment’s menu (press or [IdH, etc.—whichever one it was).
Only after you acknowledge it will it reset itself for any repeat.
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Quiz TIME

1. When it’s 2:00 p.m. in Arch Cape, Oregon, it’s 7:00 a.m. the fol-
lowing day in Okinawa. How do you cure your calculator’s “jet
lag” when travelling back and forth across the International
Date Line like this?

2.  According to your HP 19BI11, how many (actual) days are in the
years 2000 and 2100?

3.  Set the following appointments in your HP 19B:

APPT1: Today, 15 minutes from now
TAKE A BRERK (repeat: 2 hours)

APPT2: September 9, 1999 9:09 a.m.
CATCH PLAME (repeat: 10 days)

APPT3:  February 29,2040 10:30 a.m.
SEE DENTIST (no repeat)

4. How do you stop an appointment from repeating? How do you
clear any given appointment? How about all appointments?

5. Can an appointment come due without beeping at you?
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Answers TIME

Okinawa is 17 hours ahead of Oregon. Or, you can think about
this as being 7 hours less than one day ahead. So, when going
west (to Okinawa), and assuming your HP 19Br1 is set to Oregon
time, you could do one of the following:

Starting from the MAIN Menu (fMAN)), press [T®Ed, then
press IELM seventeen times (just don’t lose count);

Or, starting from the MAIN Menu (fMAN)), press IRTE[3 CTEERD.
Then press I seven times, then and set the date
to tomorrow (whatever your current date happens to be, just key
in the date for the next day).

Of course, when going east (to Oregon), you’d do the reverse of
one of those two procedures: Use IRl seventeen times; or use
IR seven times and SET the date to yesterday.

From the MAIN Menu (press fMAN)), press EFEE EETHE.

Then (1] - JoJ1)2) o) o) o) FIEIZW (1] - Y o] 1 2) o) o 1) [Tz KTTEN ...
Answer: ACTUAL DAYS=366.04

(- JoJa)2) 1 o) o) FEEFM (1) - LoJ 1) 21 o ) (i FTTEN ..
Answer: ACTUAL DAYS=3635. 88

The year 2000 is a leap year, but the year 2100 is not (you might
want to read up on the rules of leap years to find out why this is
the case).
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3.  Starting from the MAIN Menu (fMAN)), press A, then
select (M. Now key in some time about 15 minutes from now
(using the format HH. MM), then press (the current date
will automatically be entered at this point).

Then: IGEEEN(T]AJK]E)(SPACE)(AJSPACEIBYRIENAIK)(NPUT);
then IFGE(2) I and EXIT).

Next: PressEIEH, and (9] - J o) 9] 1) 9] o) o)LL, (o] - J o] o) REE;
then IEEHM (CJA]T)CIHISPACE[P)L]AINJE)(NPUT);
then and [EXT).

Next: GEEL then (2] -)2]e]2) 0] 4] o) EELA* (1) o] - J3) FEI;
then IEEEN(S]EXEISPACE[DIEXNI T S)T)INPUT), then IFTEMCTLRE,
and (EXIT).

4., To stop an appointment from repeating, from the MAIN Menu

(@MAN)) press L3N, then select the appointment you’re
interested in—say, APPT1 (press [I{@#W), for example. Then

select IITAM CTLRTA, to specify no repeat.

To clear an appointment altogether, from the MAIN Menu (MAN))
press BRI, then select the appointment you want to clear
—say, APPT1 (press EIZdEW). Then @CLEAR DATA).

To clear all appointments at once, from the MAIN Menu (MAN))
press I3l then and respond with to

the machine’s request for confirmation of this “sweeping purge.”

**Whoops—say! That's a Wednesday! Guess we'll have to reschedule! How about...next year...?”
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Well, the machine will always ¢ry to beep when an appointment
comes due, but you won’t hear it if the beeper is turned off. Press
and notice the messages in the display. One of those
messages probably says: BEEPER: 0N

This means, of course, that when the beeper is “beeped,” you’ll
hear it. But notice the menu item called [[I33@. Pressitonce....

The beeper message changes: BEEPER: APPTS OHMLY

This is just like having the beeper turned off—i.e. anytime the
beeper would normally sound, it will be silenced—except for
appointments, so that you won’t miss them.

Now press 33l once more.... BEEPER: 0OFF

In this mode, you never hear a beep—not even for appointments.

Now press [E33#l again to set the beeper to ON again.... As you
can see, @33l is a three-way switch that controls the beeper.

Whither Now?

Time to check the map again, because here’s another junction.

As usual, it’s best to simply keep on going, straight through the book.

But check the signs now and choose your route....
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Memory Space: The Final Frontier
So much for civilization. Now you're on your own.

Now you need to learn how to solve problems for which there are no
calculations already built into your HP 19B11. That is, you need to
learn how to go to places that just aren’t on the map.

“How?”

You literally add to your calculator’s “map”—invent your own solu-
tions. And once you’ve invented these formulas, you can store them in
a list in the machine, where they’ll reside until you need them again.
Of course, you can erase them, too, when you don’t need them anymore.

But since your customized formulas will take up space in the memory
of your HP 19B11, you need to know a little more about that memory
before you start building your formulas....
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First of all, recall (from Chapter 7) what the numbered registers are
all about: There are ten of them, called 0-9, and each stores just one
number at a time—usually some value you want to keep “on the side”
for awhile.

But you’ve discovered some other registers, too: As you recall (from
Chapter 4), the names that appear on a calculations menu are really
names of built-in registers used by that menu. And because you vary
their values when playing “What-If,” these are called “variable regis-
ters,” or just “variables.”

The point is, every variable uses space in your calculator’s memory.
Sometimes, the same variable is used in more than one formula. For
example, you saw how the variables COST and PRICE are actually
shared between the MU%C and MU%P formulas. When you stored a
valueinto the variable PRICE at the MU%C Menu, that value was still
there when you moved over to the MU%P Menu and pressed (R EE.

A Picture of Memory

The variable registers used by the built-in formulas are indeed built
intothe machine. You canreset their values to zero, but you can’t erase
their formulas. But that’s not the case for your “user memory.” There
you can create (and delete) new lists, formulas and registers of your
own.

For example, here’s a picture of how your HP 19B1r's memory probably
looks right now:
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Numbered Registers

CFLO Lists

FRED
EVEN
UNEVEN

SOLVE Formulas

Built-In Variables

CIJC 1L JL 13 L JL 1L 1
OD NEW %CH COST PRICE M% M%P

C JC 1 L1 [ _] @eemy
DATE TIME MIN HR DAY WEEK
L L 1L 1 L1 [ _1 e
DATE TIME MIN  HR DAY WEEK
L_JLC 1 L1 [_1 (ppTe)
DATE TIME MIN  HR DAY WEEK
C J L JC J0C 1

N 1%YR PV PMT Fv

(And so on, for all the variables of the built-in menus)

SUM Lists Appointment Messages
INCOME (APPT1:) TAKE A BREAK
AREAS (APPT2:) CATCH PLANE
11RNTS (APPT3:) SEE DENTIST
VALS

SOLVE Variables TEXT Lists
(Nothing here so far)
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Of course, you’ll notice that you haven’t created any formulas or

formula variables yet—which is what this chapter is all about:

Full Speed Ahead: From the MAIN Menu, press the key, and
enter the world of HP SOLVE:

T
=

a

YPE AN _ERUATION;
RESS (CALC> OR LIMPUTI

EDIT |DELET

This is the SOLVE Menu, where you go to create

or use a formula of your own.

Notice the little a (“alpha”) annunciator up in

the Annunciator Area (you may have seen this

before, when naming lists). It means that the

machine is now expecting you to type in alpha-
betical characters from the left-hand keyboard.

So here you are, ready to type in an equation—a useful formula that

creates its own menu for you....

.
at

Lo

o e o 4 e o o
33 35 39 3536 37 32
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Creating Formulas

For openers, since you're “driving” through this Easy Course, how

about a simple little formula to help you figure your gas mileage?

Do It:

Solution:

Create an equation for gas mileage. Then compute your
mileage for a trip of 350 miles, which used 12 gallons of
gasoline. If the car has a 15 gallon tank, how far could
you have gone before the last “fumes” ran out?

From the SOLVE Menu, M[P)&)=MIIUE)EGIAIL.

Then press [fMM.... The machine verifies your formula,
to make sure that it understands everything you typed.

MPG=MILE+GAL
14.15

[ MPG {MILE | GAL |
And then you know what to do:

XA Answer: MPG=29.17

Now for that old familiar “What-Iffing:” Change the
number of gallons to the maximum: (1)5) M.

And calculate how many miles you could have gone:

EEME... Answer: MILE=437.58
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All right, you’re happy with the way your formula works, but suppose

you’d like to rename the variables in it. What do you do?

Edit It:

Solution:

Instead of EHEA, you want [ZHEH; and instead of I,
you want [Tl

to the SOLVE Menu. Notice that the a comes on
again and that the pointer is pointing to your formula.
Now press and see the blinking cursor return.

Next, look on the left-hand keyboard down at the bot-
tom, and find these keys: (NS)[DELJ(«J(=). Try one—press
(+).... Now press fJ=). See? The @) key does the same
for the cursor as it does for the list pointer. And now,
since you're there, type (S) to change GAL to GALS.

Next, press(«<J«J<J<J<J<)and (s)again. Not much to this
editing business, is there? Notice how the cursor simply
replaces the character currently under it.

Finally, press to let the machine verify the for-
mula again, and then you’ll see your modified variable
names come up in the menu.
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Problem:

Solution:

Some service stations sell gasoline by the liter. Write
yourself an equation to help you convert between liters
and gallons so that you can still use your mileage
formula (there are about 3.785 liters in a U.S. gallon).

From the SOLVE Menu, type this equation into your list
of equations (notice that when you begin typing, your
mileage formula “bumps up” a notch and the pointer
now indicates the new formulas you’re now starting):

LIRS EEIALS)X)(E )7 e)E)

Now ...and there it is—a conversion formula.

Try It:

Solution:

On another trip, you used 40.7 liters to cover 306 miles.
What was your mileage?

Press (4]0] - J7) I3, then EHTEL.
Answer: GALS=18. 75

Now to the SOLVE Menu, move the pointer up to
the mileage equation (press (1)), and press [N

Then press (REUEE®A, and notice that GALS is already
setto 18. ¥3. Simply by spelling its name the same in
each equation, you have created a shared variable.

Now key in what you need to finish the calculation:

(3)o)6)[EH% and IEA.... Answer: MPG=28.46
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Take a look at the memory diagram of your machine now:

Numbered Registers

Built-In Variables

0 |

L1

[ | I L1
COST  PRICE M%P

1] OoLD NEW %CH M%
2 ] [ ] [ ] (APPT1)
s DATE  TIME MIN HR DAY  WEEK
4L J [ ] [ ] ] 1 | ] (APPT2)
5[] DATE  TIME MIN HR DAY  WEEK
e[
7]
s ]
o]

C C_1C 1 C_1 L1 weeTe

DATE  TIME MIN HR DAY  WEEK

[ ] ] ] ] ]

N 1%YR PV PMT FV

(And so on, for all the variables of the built-in menus)

CFLO Lists SUM Lists Appointment Messages
FRED INCOME (APPT1:) TAKE A BREAK
EVEN AREAS (APPT2:) CATCH PLANE
UNEVEN 11RNTS (APPT3:) SEE DENTIST

VALS

SOLVE Formulas SOLVE Variables TEXT Lists

MPG = MILS + GALS MPG (Nothing here so far)

LTRS = GALS x 3.785 MILS

GALS
LTRS

How much more room do you have? If you’re curious, just press [{MEM)

to see the percentage of the total memory still available.... Now try
another problem, to become more familiar with the rules of SOLVE....
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A contractor often quotes the square-footage area of the rectangular
concrete slabs he lays and then figures the cubic yards of mixed
concrete necessary for the job. He knows the length and width (in feet)
of the slab, and its depth in inches—and he orders ready-to-pour
concrete only in whole cubic yards (no extra fractions of yards).

First: Devise a SOLVE formula to help him compute the area of a
slab, in square feet.

Easy: You get area by multiplying length by width. So an area
formula isn’t too much of a problem:

AREAR=LONGXWIDE

Next: Devise a SOLVE formula to help the contractor find the
volume of concrete required for a given slab.

OK: You get volume when you multiply length by width by
depth—or, multiply area by depth. So here’s a formula:

VYOL=AREAXDEEF

That’s about all there is to the logic of the formulas—but you must take
care to keep your units consistent! You can’t expect to get a volume in
cubic yards by multiplying a length and width in feet and a depth in
inches. After all, what kind of unit is a “foot*foot*inch?” It’s neither a

cubic foot, nor a cubic inch, nor a cubic yard.
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To use your formulas meaningfully, therefore, you must key in all your
dimensions in the same unit. Things work fine as is for your area
formula, but—as you just observed—yourinput units aren’t consistent
with one another, nor do they match the output units you need in your
volume formula. To get the right result, you would have to convert the
inputs to other units at the time you key them in—not too convenient.

Suggestion: Let the calculator do these conversions for you. That is,
build the conversion into the formulas, thus allowing the inputs to be
keyed inin the conventional-but-inconsistent units that the contractor
would be likely to use—depth in inches; length and width in feet.

How? How do you modify your formulas to do this?

Hmm: The area formula doesn’t need to change at all; multiplying
feet x feet gives area in square feet:

FTAR=FTLGXFTHD

The names of the variables should probably be improved
like this, though, to tell you which units they assume. This
is a good habit—making the name of a variable tell you as
much as possible about it.

The volume formula needs some work: First, you convert
the depth in inches to depth in feet by dividing the number
of inches by 12: YOL=FTLGXFTWDXC(INDP+12>

But that’s cubic feet, so now divide by 27 (because 27 cu. ft =
lewyd): YLYD=CFTLGXFTHDXCINDP+1222+27
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About those parentheses: You don’t really need them here. They’re
included simply to remind you of the reasons for the 12 and the 27.
If you omit them, the result will be the same, because ¥ and + have the
same priority of evaluation in a formula.

The HP 19B11 doesn’t evaluate a SOLVE formula in quite the same way
as it evaluates an ALGebraic* arithmetic problem. For instance, to

compute 2+(3x5) via ALGebraic arithmetic, you press (2)H((3)X)(5)(=),
because the machine just works left-to-right if you don’t use parenthe-

ses. But the SOLVE formula A=2+3X3 will produce the same result
without parentheses, because the ® has a higher priority of evaluation
than does the +. So keep in mind that the HP 19Bi11 does not simply
proceed left-to-right when evaluating a SOLVE formula; it evaluates
according to the following list of different operations:

 First are the functions, such as SART CA+B 2, which is “the
square root of A+EB.”

e Next comes exponentiation, such as A™3, i.e. “A raised to the
fifth power.”

¢ Next in line are multiplication () and division (+).

¢ Last of all come addition (+) and subtraction (=).

Note, however, that whenever there are two or more operations of the
same priority, then the calculator does indeed work left-to-right.

*With SOLVE formulas, you don’t have the choice of arithmetic methods: The syntax for SOLVE
formulas is only algebraic—parentheses and all—no RPN.
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Those are the rules that tell you if you need parentheses in your

formulas. Of course, if it’s too much to remember, you can just go ahead

and use parentheses anyway—to be on the safe side.

Back to the problem of those concrete slabs. Here are the two formulas

you’ve developed—without unnecessary parentheses:

FTAR=FTLGXFTWD
YLYD=FTLGXFTHWDXIMDP+12+27

Notice:

Dividing by 12 and then by 27 is really dividing by 324:
FTAR=FTLGXF THD
YLYD=FTLGXFTWDXINDP+324

And notice that you could share the variable FTAR be-
tween the two formulas:

FTAR=FTLGXFTWD
VLYD=FTARXINDP+324

Now you can use the first equation to compute the area of
a slab, then use the second equation to compute the yards
of concrete necessary—simply by keying in the inches of
depth—since the area (F TAR) will already be calculated
and sitting there!
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So that’s it then....except...the problem stated that the contractor

could order concrete loads only in whole cubic yards.

Oh:

You need to round your volume calculation up to the next
whole cubic yard. How do you adjust the equation for this?

Suppose you take your actual cubic yards requirement, add 1
yard, and then keep just the whole-yards portion of the result.
Thus, if your real concrete needs were 3.4 yards, you’d calcu-
late it to be IP(3.4+1), where IP stands for the Integer Portion.
The IP of (3.4+1) is just 4. So the formula would correctly
recommend an order of 4 cubic yards when a slab needs 3.4.

How about 1.9 yards? IP(1.9+1)=2. That checks, too.
How about 2.0 yards? IP(2.0+1)=3.

Hmmm... if a slab needs exactly 2 yards, then you don’t want
to order and waste an entire extra yard—the formula isn’t
perfect yet. To fix it, just use some common sense: If the real
needs were 2.01 yards, would you order 3? Probably not. But
if the requirement were 2.1 yards? Probably so.

So change your formula to reflect this judgement—adding a
tenth less than a whole yard, like this: IP(2.0+.9). Therefore:

FTAR=FTLGXFTWD
YLYD=IP(FTARXINDP+324+.9>
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Ready:

Solution:

Key in those versions of the formulas and test them.

From the SOLVE Menu, press (1)to position the I to
the bottom of your growing list of formulas. Then:

FIMAREFDNUeXFETwD)
Looks OK on the menu.

Try it:
Answer: FTAR=1,2088. 88 OK.

Now (EXIT) and (+) and do the other one:

(VLY = PXOF TIAIRI X)L INID]P)
(-]e]D), and to verify it and create its menu.

Now press [RCL) AL, to see if your shared FTAR vari-
able works correctly: FTAR=1,26868.88  Yep.

So this slab is 30 feet x 40 feet. Ifit’s 6 inches deep, how
many cubic yards of concrete should you order?

Press (6)ETTTA and FTNTA....
Answer: YLYD=23. 808 Right on!
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Combining Formulas

So there you have it— a set of equations to help the contractor. What
could be more convenient?

Well...actually, it would be more convenient to have just a single
equation—one menu—offer both calculations, no? Could you put both
of these calculations into the same formula?

Stop and think for a minute: Isn’t every formula an equation (i.e.
“something equals something else”)? Right now, for example, you’ve
developed these two separate equations:

FTAR=FTLGXFTHD
YLYD=IP{FTARXINDP+324+,9)

And when you CALCulate with either of these, it builds its own
separate menu, of course. But, more importantly, notice that you
always solve for one of the variables by using the given values of all the
others.

It seems, therefore, that you can have only one “unknown;” the rest
must all be “knowns.” So it seems that you can’t have a single formula
for both FTAR or VLYD— because that would be two unknowns in the
same equation.

But this is where the HP 19B1 “cheats” a bit—to make such things

possible. Thereis a way to write two separate, unrelated formulasinto
one, so that all the variables of both formulas appear on one menu....
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To use this method, first you must hearken back to those happy, golden
days of algebra class, and rewrite both formulas so that everything is
on one side of the = and a @ is on the other (you “add the negative to
both sides of the equation”—remember?):

FTAR-FTLGXFTWD=08
YLYD-IPCFTARXIMDP+324+.92=0

Now, notice that if you keep FTAR as a shared variable, it would be the
unknown in the first equation but a known in the second one. There’s
nothing wrong with this, but it would mean that you would always
have to solve for the FTAR before solving for the VLYD, which would
defeat your purpose here—to use a single menu to solve for either
unknown, in any order you want.

Therefore, youshould probably useF TLGXF TID in the VLYD formula,
since FTLG and FTWD are always knowns that you key in anyway.*

Thus, here is your set of equations, properly written in ..=8 form, so
that they’re ready to be combined:

FTAR-FTLGXFTWD=0
VYLYD- IPCFTLGXFTHDXINDP+324+.9>=08

*This is a good point in general: If a set of equations uses a shared variable that is treated as the
unknown in one equation but as a known in another, then combining them will limit the order of
your calculation.
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Now to do the combining itself, you need to use the proper “phrase” in
the SOLVE language, which is IF(S)....* Here’s how:

IFCSCFTRR
FTAR-FTLGXFTHD
IVLYD-IPCFTLGXFTHDXIMDP+324+.92 =8

(The line breaks and indentations appear for clarity only. When you
key this in—don’t do it yet—simply ignore this formatting. The result
will appear in your display as follows:)

Here’s what that formula says:

“IF you’re Solving for FTAR
then [the first ¥ means “then”] solve FTAR-FTLGXFTWD=8

otherwise [the second * means “otherwise,” i.e., IF you're
Solving for something other than F TAR], solve
VLYD-IPCFTLGXFTWDXINDP+324+. 92=8"

You rewrote the two separate equations set equal tod so that you could
also implicitly equate them with the B at the end of the IF({S...
combined-equation structure.

*In fact, for the rest of this chapter, keep your Owner’s Manual opened to Table 12-1, to get an idea
of the various handy “phrases” in your HP 19Bir’s SOLVE “vocabulary.”
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Test It:

Solution:

Key in and use this combined, two-in-one formula.

First delete your FTAR equation: Atthe SOLVE Menu,
use the(t)key to move the I to your FTAR formula. Then
press[[AMAN. You then have the option to delete both the
formula and its variables or just the variables. If you
deletejust the variables, the formula will remain in your
list, but none of its variables will exist in the machine’s
memory until the next time you CALCulate with it (an
option to save memory). But you want to delete both the
formula and its variables, so press LN

Now, since your new combined formula is rather long,
why not create it by EDITing VLYD? Press IIEill, and
use (INS) to insert space in your formula for the new part

(26 (NSJ's should do it). Then type: (I FL S OFITIARD)
CIFMAREETLEXETWDIG).

Now move four places: and replace = with -
(press(=)). ThenreplacetheF TAR with F TLGXF THD:
=) INSIiNsTINSTINS) (NS) (LI GIXT FXTIW]D).

Then finish the formula: =)(0)(=)(c).

Now and check this with your 30x40 slab:

(6) Il and TN ...
Answer: ¥LYD=23. 088

Now find the ... Answer: FTAR=1, 288, 838
Voila!
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Take a moment now to review the steps you take to use the IF{5...
syntax to combine separate formulas onto a single menu:

1. Rewrite the separate formulas so that nothing but & appears
to the right of the =. For example, you would rewrite

29X (A+By=11+C+D

as (23X CA+BY-DXxXC-11=8
and E=MxC*2
as E-MxC*~2=8

2. To avoid being forced to solve in a certain order for the
unknowns in the combined formula, be sure that any variable
shared between the equations will always be a known value.
Thus, the above formulas will best combine as long as the
shared variable C is always a known. If Cis an unknown in
one formula, you'll always be forced to solve for C before you
can use it in the other part of the combined formula.

3. Usethe IF{S... syntaxto tell the HP 19B1 when to use each
part* of the combined formula:
IFCSCED (“IF you’re Solving for E

:E-MxC™2 ...then solve this
P (23X CA+BY-DIXC-112=0 ...otherwise solve this”)

*You’re not limited to just two parts. You can combine many formulas with a nested arrangement

of IFCS...:

IF(SCA> (“IF you’re Solving for A
LI ...then solve this
tIF(5(B> ...otherwise, IF you’re Solving for B
LI ...then solve this
fIF(SCC ...otherwise, IF you’re Solving for C
LI ...then solve this”), etc.
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To see if you’re getting the hang of IF (S5, try one more...

For the Road:

A Good Route:

314

Remember your gas mileage and your liters-gal-
lons conversion formulas (pages 299-301)? Com-
bine them now into a single formula that will allow
you to compute your mileage (in miles per gallon)
no matter whether you buy fuel in liters or gallons.

Here are the two formulas as they exist now in
your HP 19B1r’s memory:

MPG=MILS+GALS
LTRS=GALSX3. 785
Of course, you could re-write the latter as
GALS=LTRS+3.785
And so your two formulas for mileage would be:
MPG=MILS+GALS
MPGL=MILS+{(LTRS+3. 785>

Now you have two formulas with two separate
unknowns. So you're ready to rearrange them to
get zero on the right sides and then scoop them
both into a single formula with IF(5....
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Rearranging to isolate 8 on the right:
MPG-MILS+GALS=a
MPGL-MILS+LTRSX3. 785=8

Now combine these, using the IF £5... structure:

IFCSCMPG2
‘MPG-MILS+GALS
tMPGL-MILS+LTRSX3.783>=0

Or, in the format you’ll see it when editing:

BIF(SCMPGY : MPG-MILS+GAL
S:MPGL-MILS+LTRSX3, 785)
=

Key this in: At the SOLVE Menu, press to
begin a new formula (and delete the two separate
formulas shown on page 302, also).* Then type the
above formula and press and test it—try
that first mileage problem you did on page 299:

B8O HIL: (@8] 56L: | HPG |
Answer: MPG=29.17

And if you went the same distance on 50 liters?

Answer: MPGL=26. 28

*Todelete aformula, position the P toit and select ([AXE. You will then be asked whether you want
to delete just the variables (EEFH) for that formula or I the formula and its variables. Select
(you’ll soon see the reason for the option).
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Naming Formulas

Question:

Answer:

Exercise:

As you begin to build your list of SOLVE formulas, what
with the IF {5...and all that), how will you remember
which formula does what, as you move the # up and down
the list, looking for the proper one to select?

Just put a name in front of any formula whose purpose
you might otherwise forget. A name is separated from
the start of the formula itself by a colon (= ).

Thus, you could give your combined gas mileage formula
the name GAS, like this:*

GAS: IFCSCMPGH = MPG-MILS+GALS:: MPGL
-MILS+LTRS%3.785>=0

Or, give your combined concrete slab formula the name

SLAB, like this:

SLAB: IFCSCFTARY :FTAR-FTLGXFTHD
sVLYD-IPCFTLGXFTHUDXINDP+324
+.920=8

Do it—name your two formulas as shown: Just
each and insert the name and a colon at the beginning
of each formula. Now they’re stored in your HP 19B1.

*Again, remember that the line breaks and indents are shown here simply to emphasize the parts

of the formula under discussion. Such formatting will never appear in your calculator’s display.

316

9. BuiLping Your OwN Roaps: THE SOLVE MENU



Question:

Answer:

Prove It:

How many formulas can you store in your HP 19Bn?

That depends on how long or complex they are and how
many variables they use. Of course, it takes memory to
store the typed formula itself, but each variable created
by the formula needs space when you use the formula.

Select your GAS formula and press asifyou were
going to use it.... Now I3l (as if you've finished using
it) and check the available free memory (press [ MEM)).
Make a note of the result.

Now press and then [EETEN, to delete the variables
of the GAS formula—without deleting the formula it-
self. Since you’re through using GAS for the moment,
why take up memory space forits variables (MIPG,MILS,
GALS, MPGL and LTRS)? After all, you'll just create
them again anyway, whenever you next [fiIX@l with GAS.

Press @MEM) again.... Result: There’s more memory
available, now that you’ve deleted the GAS variables.

Moral of the Story: To maximize the amount of memory
available to you, delete the variables of SOLVE formulas
that you’re not currently using.

Of course, you can do a lot more with SOLVE than just gas mileage . As

Table 12-1 of the HP Owner’s Manual shows, you have many “formula-

building-blocks,” including sophisticated financial calculations....
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Optimizing Formulas

Problem: How would you devise a SOLVE formula to compute the
true A.P.R. of a loan with loan fees (“points up front”), as
you computed manually back on pages 136-137?

Solution:  You would build a simulated TVM solution, using the
TVM equation shown in Appendix B (page 297) of your
HP Owner’s Manual.

In Appendix B, HPlists most of the mathematical formulas it has used
for the built-in menus, including these two TVM formulas:

_I%YR
P/YR

i%

and

0=PV + (1 + %’;TS) X PMT x USPV (i%:n) + FV X SPPV (i%:n)

Now, ifyou substitute the smaller, top expression for i% into the longer,
main formula, here’s how that main formula would look:

I%YR
P/YR I%YR

P/YR

0=PV+|1+

xPMTxUSPV[ :nj+FVXSPPV(

I%YR
P/YR'
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Or, in SOLVE notation, it would look like this:

B=PY+(1+I%YR+P-sYRX5+188 2 xPMT
XUSPVY CIXYR+P/YR: NY+FYXSPPY (IXYR=P-YR: N

This is the one equation that correctly relates all seven TVM variables.

“But aren’t there just five TVM variables?”

No! Don’t forget about the OTHER Menu, where you establish the
values of two other variables: the number of payments per year (P/YR)
and the annuity mode (BEGIN or END—represented in the formula by
the value of the variable, S). Even if you don’t usually vary these when
playing “What-If?”, they are still used—and essential—for TVM com-
putations. And there’s no OTHER Menu for SOLVE formulas, so you
must include all relevant values in one equation like this.

Question: What are those two SOLVE functions, USPV and SPPV?

Answer: They are “Uniform-Stream Present Value” and “Single-
Payment Present Value.”

USPYCi%:n? isthe Present Value ofa Uniform Stream
of n periodic $1 cash-flows, discounted at i% per period.

SPPY{1%:nJ isthePresent Value of a single $1 cash-
flow discounted r periods at i% per period.

These are useful for all sorts of TVM calculations; in-
deed, HP even used them in their built-in formulas.
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Here again is the “TVM-mimicking” formula you’ve developed so far:

B=PV+(1+IXYR+P-YRXS+1882xXPMT
XUSPYCIXYR=P/YR: M) +FYXSPPY (IXYR=P-YRIND

Question:

Answer:

If they’re named the same, are SOLVE variables then
shared with those of the built-in TVM Menu?

No! ASOLVE variable may be shared only with another
SOLVE variable. And variables for the built-in menus
are shared only with those of other built-in menus. So
you can give your SOLVE variables names such as the
PV, PMT, FV, etc., as above, and they will have absolutely
no connection to the built-in TVM variables of the same
names. The SOLVE variable names may mean similar
things to you (that’s why you use similar names*). But
the actual, built-in TVM Menus (and BUS Menus, etc.)
are in a separate world from your SOLVE formulas.

3 <

*After all, you could use other, less meaningful names in your formula, like this:
B=A+(1+B+CXD+1088>XEXUSPY(B+C:F)+GXSPPY(B+C: N>
But then, how would you remember that A is the variable name for your Present Value, and F is

the name for the number of periods, etc.? A SOLVE formula without meaningful variable names
is almost worse than useless.
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Now, back to the problem: to develop a formula that mimics TVM and

accounts for a loan’s prepaid finance charge (“points up front”). Right

now you have just a simple TVM simulator: If you were to with

it now, you’d key the number of payments into IlIZHl, the amount

financed (using the sign convention) into Il etc.* It would look and

feel much like the built-in TVM—but it wouldn’t be any more conve-

nient for handling a finance charge—so what would be the point?

Problem:

Solution:

Modify your formula to account for “points up front.”

Lookingback at your keystroked solution for a mortgage
with loan fees (pages 136-137), you'll see that there’s no
difference in the way you treated any TVM quantity
except PV. So there’s no need to change the way you're
using the N, PMT, FV, P/YR and S variables in your
formula here. But in calculating the true A.P.R. on page
137, the idea was to reduce the actual amount financed
(i.e. the original PV) by the amount of the finance
charges, then put that into the PV register and recom-
pute I%YR. So use PY+FC** instead of PV (thus FC
becomes another variable on the menu):

B=PY+FC+C(1+IXYR+P-YRXS+180)xXPMT
XUSPY (IXYR+=P/YRINI+FY
XSPPV(IXYR+P-YRI N>

*For the variable, you would key in a 1 for BEGIN mode or a @ for END mode.
**You might think this wouldincrease P¥, but remember that the TVM equation you’re mimicking
assumes the cash-flow sign conventions: FC will always be of the opposite sign from P¥.
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Test It:

Solution:

Try a 30-year, 10.3935% mortgage for $100,000, monthly
payments (in arrears) of $906.79 and a 2% loan fee.

At the SOLVE Menu, press and
OOEOENERERPVVNERXEEH@EDXEPMTD
(NPUT).
Then and test: (1]0) o) o] o) o) NI

(remember the sign convention!)
(1)2) G (o) N (for END mode)

I (o) 0 e (- 7)o )+/-) I (3) & Y o) I (o) T
CIAEETA.... Result: I%YR=18.64 Correct!

Question:

Answer:

Wouldn't it be more convenient to key in the loan fee as
percentage points rather than as a dollar amount?

Probably. So instead of P¥+FC, you could use
PYxC1-PTS+108>

Your formula would then become:

B=PYx(1-PTS+188>+(1+IXYR+P-YRXS+
1082 XPMTXUSPY CIZYR+PAYRINI+FVX
SPRPYCIXYR+PAYRIND

So ¥l and your formula, then to test it:
(1 o) o) o] o) (o) NG (2) IGEEN (1) 2) IGETH (o) EEE

I (9)(0)6) -7 )9)+/=) IGEM (3)(6 o) N (o) M
CIFAFETA.... Result: I%XYR=18.64 Still OK.
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Getting the Menu Right

Yes:

The order of menu items in your formula doesn’t really match
the order on the built-in TVM Menu—disconcerting if you're
used to finding things in certain places. Can you somehow
adjust your formula to get its menu to more closely match the

built-in TVM Menu? I IFEST I I T T

The order of menu items is the order in which each variable
first appears in the formula. To rig this order, just use a phony
set of “first appearances”—in the order you want—multiply-
ing them by zero so as not to affect the math:

Bx(N+I%YR+PVY+PMT+FY+P-YR+S+PTS)
+PVX(1-PTS+18082
+C1+[XZYR+PAYRXS+108 0 xPMT

XUSPY CIXYR+P-YR: N2
+FVXSPRPY(IZYR+P-YR:N)=0

Thisis a good, simple trick to remember. Re-edit your formula
into the above version and to test this as before:

(3)6)(o) NI (1)(0] oY o)(oJ (o) NN

()oY &) - 7)(8)+/-) Ik (o) T

CITE (1)2) I o) NE (o) EE
EIAEEA.... Result: I%YR=18.64

That’s an easier menu to use, don’t you think?
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Problem:

You Can:

Your formula now computes the true A.P.R. of a mort-
gage with “points up front”—as long as you've already
used the real, built-in TVM Menu to compute the PMT
and/or FV and then copied all values to the correspond-
ing variables on the formula’s menu. But wouldn't it be
nice to be able to do all the computation in one place?

Use your formula to perform the other calculationsfirst,
using the original mortgage rate as your I%YR and
ignoring the finance charge. Watch:

(3)&)(o) NI (1 o) - 3o 3 )5) A

(1)X0)o) o) 0)o) NN (o) M

(HOKE (@8] P (@] 5 (@) P13 |
CITAKGEIM.... Result: PMT=-986, 79
Then BT (2) IGEN

and GIGEAEETL ... Result: I[XYR=18.64

Comment:

Idea:

This can still be confusing: Sometimes [EEXTH will con-
tain the mortgage rate; sometimes the true A P.R. Isn’t
there some way to further simplify things?

Create two formulas and combine them with IF (5. .:
In one formula, use the loan amount less points to allow
you to solve for the true A.P.R. In the other formula, use
the nominal mortgage rate and the real loan amount in
atrue “TVM-mimicking” manner to allow you to solve for
(and play “What-If?” with) any of the TVM parameters.
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Do It: First—to solve for the true A.P.R. (this should look familiar,
except for the name of the interest rate, HPR )—this formula:

PVx{(1-PTS+188>+(1+APR-P-YRXS+188>xPHMT
*USPY(APR+=P-YR: M) +FV<SPPVY(APR=P-YR:HN>
=6

And the second formula—the simple “TVM-mimicker’—is this:

PY+ (1 +I2YR-P-YRXS+188) xPMTXUSFY
CIXYR+PAYR: MY +FVYXSPPVYCIXYR-P-YR:H)=0

Notice that both are already conveniently arranged into the

G »

proper “=B” format required by IF ¢5.... So, combine them:

IFCSCAPRD
PYXCL-PTS+1800+ (1 +APR+-P-YRXS+108) xPMT
XUSPY CAPR+P-YR: M) +FYXSPPY CAPR+FP-YRI N>
PYHCL+IXYRAPAYRXS+1008) xPMTXUSPY
CIXYR+PAYR:M)+FVYXSPPVYC(IXYR+P-YR: M) 2=0

Add “opening appearances”—for the menu order—and a name:

POINTS: Bx(N+I%YR+PY+PMT+FY+P-YR+S+PTS)
+IF(SCAPR>
tPYx(1-PTS+1882+C1+APR+PAYRXS+188 2 xPMT
XUSPVYCAPR+P-YR: N +FYXSPPY(APR-P-YR: N>
PY+CL+IEYR-PAYRXS+188 ) xPMTXUSPY
CIXYRAPAYR:N)+FYXSPPY(IXYR+P-YR: N> >=0

Now key in and test this.... The menu will behave like the
built-in TVM Menu except for the last items, and IETTAL.
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Using L) and G(J

Question: Can you imitate the built-in TVM Menu’s IE3Ell and
T items on your menu—instead of using

Answer: Yes, to a great extent, you can.

Consider how the IFll and IF;TMl items operate on the built-in TVM
Menu: They are always knowns (you never solve for the annuity mode
as your unknown). But you don’t key in any values before pressing
them, either; they’rejust “yes-or-no” mode items. You simply select one
item or the other and that selects the annuity mode.

But in a SOLVE formula, whenever you press a variable’s menu key
without first keying in a value, the HP 19Bn will solve for that variable.
You can’t stop it from doing this solving, but you can tell it to do
something else—set another value—in the process.

Look: These simple formulas will always give you the same result
for the variable BEG: 1=BEG or 1+B8=BEQG

So will this: 1+L<{END:B>=BEG You are still
saying “BEG=0+1,” but at the same time (“in passing,” so to
speak) you are also saying ‘et EMD be set to: 8.”

Does this give you any ideas on the It and I problem?
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”

1.

Write three formulas that, respectively: set BEG to 1 and END
to B; set BEG to B and END to 1; and use BEG as the annuity
mode variable in a “TVM-mimicking” formula. Thenuse IF (5.
to combine the three formulas into one.

To set BEG to 1 and END to 8: 1+L{END: B8>=BEG
To set BEG to & and END to 1: 1+L(BEG: B>=END
To use BEG as the annuity mode in a “TVM-mimicker”:

PVY+(1+I%XYR+P-YRXBEG+188)xXPMTXUSPY
(IZYR+P-YR: M) +FYXSPPY(IZYR+P-YRI N> =08

Now two of them need to be rearranged into ...=8 format:

1+L{END:8>-BEG=8
1+L(BEG: 8>-BEG=0

Then combine them all:*

IF(S{BEG>
:1+L{END:B>-BEG
: IFCSCEMD?
t1+L¢BEG:8)-EHND
tPY+(1+I%YR-PAYRXBEG+1608 ) xPMT=xUSPY
CIXYR+PAYR: NI +FVXSPPYCIZYR+PAYR: N>
=0

*This is an example of a combination of more than two formulas—as in the footnote on page 313.
The parentheses that end the two nested IF (S... statements are isolated here for clarity (as
always, line breaks and indents are for clarity only; the calculator doesn’t display this way).

Note: Don’t confuse the S in the SOLVE-phrase IF (5... with the variable name S for the annuity
mode here. You could have chosen any name for that variable (you were simply using the names
shown in HP-s equation in Appendix B of their Owner’s Manual).
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OK: Using what you’ve justlearned, see if you can modify the formula
from page 325 toinclude BEG and END items that behave a little
more like their TVM counterparts.

Go: It’s going to be a nested set of IF{5...’s, for sure. Your existing
formula already has one IF(5..., and now you’re going to add

a couple more.... Here goes nothing:
POINTS: (The formula’s name)
Bx (N+I%YR+PY+PMT+FY (Set up
+P-YR+BEG+END+PTS+APR > + the menu order)
IF(SCBEG? (“IF you’re Solving for BEG
1+ CEMD:82-BEG ...then solve this formula
: IFCSCEND? ...otherwise, I F you’re Solving for EHD

:1+L(BEG:8>-END  ...then solve this formula
:IFCSCAPRY  ...otherwise, IF you’re Solving for AFR
tPYX(1-PTS+1882+(1+APR+P-YRXBEG
+188)xPMT=USPY(APR+P-YR: N2 +FYx
SPPVYCAPR+P-YR: MY ...then solve this formula
tPY+CL+IXYR+PAYRXBEG+188 ) XPMT
XUSPY(IXYR+PAYR: N +FYX
SPPVYCIXYREP-YRINY .. otherwise solve this”)
22=0

Notice how you work through each specific case first—where you tell
the machine what to do when solving for one specific variable. That
leaves the final “otherwise” formula to include all the other possible
variables you might solve for.
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Exercise:

Solution:

Keyin and test this formula (EDIT the previous version).

Press and modify the formula. Then to test
00~ [0088086] -1

(1)oJ(oJ o] oY o) N (o) G T3 (1 [ 2) AN

BETH (the display will show END=1. 88)

[HOKE | PHT B Result: PMT=-986. 79

Then EIAAC) IEEEKTE Result: APR=108.64

Question:

Answer:

The formulauses [ %4YR+P YR andAPR+P~YR three
times each. Could you avoid this repetition?

Yes. For example, use L I# I%YR+P~YR) the first
time you need I %YR+P#YR—to also assign that value
toanothervariable I . Then, to use that value again, just
use GC I, which means: “Get the value of I without
showing I on the menu.” Thus:

PPOINMTS: BXCN+IXYR+PY+PHM
T+FY+P-YR+BEG+END+PTS+A
PRY+IF(SCBEG): 1+L(EMD: B
2-BEG: IFCSCEND? : 1+L(BEG
:0)-EMD: IFCSCAPR2 ( PYXC(]

(defining A) -F"TS 10682+ C1+€L(A: APR+P~

(using A)

xBEG 108 xPMTXUSPY(G)
@ﬁp MY +FYXSPPY(GCADI MY :

@efining])  PY+{1(LCTE IXYR+P-YRI®EE

(using I)

G+188)XPHTXUSPY(GCI D NY
+FYXSPPY(GCIYI N3 )=0
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Question:

Find Out:

Using LC: 2 and GC 2, you saved yourself some typ-
ing—but did you save the machine any memory space?

A formula uses more memory when you use it (when its
menu is in the display). So, with your current version of
POINTS, run the test calculations on page 329. Then
press @ MEM) to see how much memory is available....
Note this number.

Now edit your formula back to the “longer” form shown
below (i.e. as it was on page 328) and repeat the above
calculations and memory test....

PPOINTS: @XM+ IXYR+PY+PM
T+FY+P-YR+BEG+END+PTS+A
FRY+IF(SCBEG): 1+L(EMD: 8
2-BEG: IFCSCEMD2 : 1+LCBEG
:0)-END: IFCSCAPRI FPYRCL
-PTS+1803+C1+APR+P-YRXB
EG+108)xPMTXUSPVY (RPR+P~
YR:MNI+FYXSPPY(APR+P-YR:
My PVY+ {1+ ZYR+P-YRXBEG+
1882 XPMTXUSPVY CIXYR+P-YR
MIHFYXSPPY (I ZYR+P-YRIH
2220=8

This “longer” formula uses about 28 fewer bytes during
calculation—becauseit uses fewer variables. Recall (from
page 296) that each variable uses memory space. With
the additional variables A and I, you bought some typing
convenience by using a little more memory.

330

9. BuiLpiNnG Your OwN Roaps: THE SOLVE MEenu



One other comment: Notice thatin your POINTS formula, you must
always solve for PMT first—so that the APR portion of the formula has
that value to use when solving for APR. Inthe POINTS formula, that
assumption isn’t a big problem; you’re probably in the habit of solving
for the PMT first, anyway. But you can make these unknowns entirely
independent—just as you did with your SLAB formula (page 311). As
usual, you trade memory for convenience. Here’s the modification:*

FPOINTS: X (N+I%YR+PY+PHM
T+FY+IF(P-YR=8: L{P-YR: 1
23:8)+BEG+ENMD+PTS»+IFC(S
(BEG>: 1+LC(END:8>-BEG : IF
(SCEMD>: 1+L¢BEG: 8>-END:
IF(SCAPR> s PYX(C1-PTS+1680
Y+ (1+APR+P-YRXBEG+188) X
C-PY-FYXSPPVY(I%YR+P-YR:
Ny »+USPY(I%YR+PAYR:N»+(
1+BEG+188XI%YR+P-YR xS
PY(APR+P-YR:N)+FVYXSPPY(
APR-P-YR:N) :PV+C(1+I%YR~+
P-YRxBEG+188)xPMTXUSPY
I%YR-P-YR:N)+FVXSPPY (1%
YR+=P-YR:N>22>

Is this capability worth the extra typing and/or memory, just to be able
to solve for APR first, if you wish? Maybe not. But you'll see formulas
where such unknown independence is indeed advisable—where, in-
stead of just two unknowns, you may have nine or ten. Then it’s really
inconvenient to dictate the order in which you must solve for them.

*Notice some other modification in this version, too: It sets the value of P/YR to 12, as a default,
if you neglect to give it a value (i.e. leave it at @). Also, in the menu-ordering portion (8% (..>),
there’s really no need to include APR, since it’s the last variable in the menu anyway. Finally,
notice that there’s no =@ at the end. Anytime a formula ends in =8, you may omit it.
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SOLVE Review

“Set the brake and idle” for a moment, and review all the things you
now know about the SOLVE Menu of your HP 19B:

332

You know how to use the SOLVE Menu to select or type a formula,
and how to EDIT a formula—use (NS), DED, (<, (=), (1) and (3}—to

create space, delete characters and move the cursor;

You know that [(MEM) shows the memory remaining, and you can
maximize this by deleting the variables of formulas not in use;

You know that a SOLVE formula is basically just an algebraic
equation—variables and numbers equated by an = and evalu-
ated according to operator priorities (not just right-to-left).

You know how the machine creates the menu of variables that
appear in a formula—in the order of the first appearance of each
variable. So you choose a short but meaningful name for each
variable, to describe it and its units or other assumptions;

You know that SOLVE formulas may share variables (i.e. use the
same variable name and value) with other SOLVE formulas, and
built-in menus may share with other built-in menus—but a
SOLVE variable is never shared with a built-in variable;

You’ve worked through the logic of some practical calculations,
including unit conversions and rounding (recall the IP function);
you've worked quite a lot with the IF{S... notation, which
allows you to combine two or more separate formulas (so long as
each formula has been written into the form “somerhing =8”);

You've seen how touseL{ * 2 to assign a value to a variable
“in passing;” and you've seen how to use G{ 2 to get the value
of a variable without causing its name appear on the menu.
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Formulas For Practical Use (and More Study)

Of course, there are many more SOLVE functions to discover—and much
more practicing to do. So the rest of this chapter is simply an extensive
and useful collection of formulas—Ilisted in EDIT format, for easy entry.

Note: Theseformulas will not all fitinto your HP 19Bu at once. With
some of the longer ones, you may be able to fit only one or two.
Designed for real-world situations, they use a lot of memory
(recall the memory/convenience trade-off); some may take 20-
25 minutes to key in. Although not handy for the odd occasion,
each can easily pay for itself (and this book), saving you hours
of time, if you need such a calculation regularly.

Browse the formula descriptions on the next few pages (they
are grouped by category). For any that interest you, study
their solutions, sample problem(s) and memory requirements.
If you wish to have several large formulas in the machine at
once, note that it takes a lot more memory to verify a formula
than to use it (the extra amount needed is unpredictable). So
leave at least 25% of memory free at all times, for verification
space, and (after deleting the variables of all other formulas),
key in the formulas by size—largest to smallest.

Although you needn’t understand the logic of the formulas to employ
them fruitfully in your work, they are posed as problems, so you can
treat them as a quiz, if you wish. They use the techniques you’ve seen
here, plus many others. Polish your SOLVE skills by studying them.
Very Helpful Study Tip: To learn about the design of a formula, a good
first step is to rewrite it in expanded, indented, commented format—
like that used on page 328—to help identify each part and its function.
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SOLVE Problems

Misc. SOLVE Functions

334

Your company does a lot of direct-mail advertising. The response
on mailings varies, depending on the list you rent and the time
of year. Develop a formula to calculate the net profit from a
mailing. (The solution is on page 342.)

An obstetrician friend has a new HP 19B11, and she has asked you
to write a combination of two formulas for her work: One formula
uses the estimated starting date for a woman’s pregnancy and
calculates her delivery date (280 days later). The other formula
uses today’s date and the starting date to calculate the number
of weeks and days in the pregnancy progress. (Page 343)

You are a lineman for the county, and you drive the main road,
but the county reimburses you monthly for using your own car
and gas on the job. Write a SOLVE formula to do the monthly
mileage and reimbursement calculations. (Page 344)

Write a set of formulas to compute, from an employee’s weekly
time card, the gross pay (hourly wage plus overtime), the proper
amounts to withhold for FICA and Medicare, federal and state
income taxes, and then the net paycheck amount. (Page 346)
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5.  Suppose that all payroll deduction taxes were combined into one
tax on gross income. Although tax rates would still be progres-
sively structured (higher earners would still be paying a higher
percentage of gross income as tax), nobody would be allowed to
take any deductions before computing his/her tax.

Suppose further that this tax structure had no discrete brackets.
That is, the percentage of gross income paid by each taxpayer
would be given by a continuous function, like this:

% of
GRO$$
Paid
as TAX

0%

$0.00 GRO$$ INCOME
The formula for the tax itself might be something like this:
TAX = .01 X GRO$$ x LOG(GRO$$)
(the LOGarithm function produces a curve of the above shape).
Of course, a payroll clerk would still need a SOLVE formula to
process an employee’s weekly timecard into a paycheck. Write

the formula to do so, and compare this solution with that for the
previous problem. (Page 350)
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Residential Real Estate

6.

336

Write one formula to compute the maximum home price and
principal-and-interest payment for which a borrower could qualify
for financing under these rules:

a. Conventional

b. FNMA

c. GNMA

d. FHA

e. VA (Page 352)

Write a formula to help a prospective home buyer determine
whether it is more advantageous to rent or buy a home during a
given period of time. Include considerations for taxes, inflation,
and alternative investments over this time period. (Page 356)

A mortgage borrower can significantly reduce the term of the
mortgage by paying a portion of the normal monthly payment
more often than once a month (e.g. 24 or 26 “half-payments” per
year). Write a TVM formula, including AMRT, for this. (Page 360)

Write a kind of TVM formula for an Adjustable Rate Mortgage
(ARM). (Page 362)
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More Variations on TVM

10.

11.

12.

In a conventional amortizingloan (i.e. with a shrinking balance),
the periodic payment usually pays that period’s entire interest,
plus some principal: Payment = Interest + Principal

As the unpaid balance shrinks, so the interest amount in each
payment shrinks. But in a conventional mortgage, the total
payment amount is nevertheless held constant, so as the interest
portion of each payment shrinks, the principal portion grows.
Thus, over the life of the loan, the pay-down rate accelerates (see
the diagram on page 181). Write a TVM-like formula (including
AMRT) that calculates when a conventional mortgage balance
will reach a given percentage of the original loan. (Page 364)

Occasionally, an amortizing loan is written to specify a constant
payment to principal, sothat the payoffrateisindeed steady over
the entire term of the loan. But a constant principal amount
requires a non-constant payment amount. Write a kind of TVM
formula, including AMRT, for this situation. (Page 366)

Write a TVM-like formula (excluding AMRT) to compute present
and future values of a cash-flow stream that periodically changes
by either a set percentage (%CH) or by a set amount ($CH). Such
terms are often built into contracts to adjust for inflation. (Page
368)
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Commercial Investment

13.

14.

15.

16.

17.

338

Write a combined formula to compute price and yield on a bond,
after income taxes, capital gains taxes and broker commissions,
otherwise mimicking the HP 19Bir’s built-in BOND Menu as
much as possible. (Page 370)

Write a TVM-like formula to compute a lease’s value, payment
amount, residual (as a percentage of the value), or rate. Allow for
an annual pattern of skipped payments and/or advanced pay-
ments. (Page 372)

Write a formula to help analyze the relative merits of steady
leasing or outright buying a commercial asset, including the cost
of money, property, depreciation, capital gains and income tax
rates, and resale value. (Page 374).

Write a formula to estimate an income property’s value to an
investor, based upon its operating income and expenses, current
market rates for mortgage and equity performance, investment
risk, etc. (Page 378)

Write a kind of TVM formula to compute wraparound mortgages
and second mortgages, either from the borrower’s or the lender’s
point of view. (Page 380)
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18. Write a formula to compute these values for an income property:

the initial after-tax cash-flow at purchase;
the after-tax cash-flow for any operating year;
the after-tax cash-flow at sale (after any operating year);

the ratio of the purchase price to the potential gross income
(often called the Gross Rent Multiplier);

the Capitalization rate (ratio of the first year’s Net Operat-
ing Income to the purchase price), in percentage form,;

the rate of return on equity in year 1 (in percentage form);

the rate of return on cash in year 1 (in percentage form)—
both before and after taxes.

(Page 384)

19. Write a formula to compute the following values for a single

CFLO list, under the assumptions of a risk rate and a safe rate

for alternative investments:

the IRR;
the Financial Management Rate of Return (FMRR);

the minimum initial investment required under FMRR
assumptions;

the final net lump-sum return expected under FMRR
assumptions (also called the Future Wealth).

(Page 388)
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Business Management

20.

21.

22.

340

Write a formula for the maximum depreciation allowed and the
remaining depreciable value under 1990 rules for regular MACRS
depreciation of an asset, given its class life (3, 5, 7, 10, 15, 20, 27.5
or 31.5 years) and the current year in that life. (Page 390)

Often an inventory item’s unit cost depends on the volume of the
order. Write a combination formula to help an inventory man-
ager estimate the unit cost of any order size, and the best order
size for an inventory item, given the following values:

a. Anestimate of the total number of this item that will be
used—at a steady rate—over a given period

b. The unit cost of holding the item in inventory over that
period (warehousing, financing, insurance, etc.).

c. Asetofquotesfromthe manufacturer—aggregate prices

for orders of various sizes.

(Page 392)

Write a formula to evaluate the return on investment and the
minimum cash commitment for a manufacturer to develop a new
product. Include time and cost-of-money considerations, and
assume a linearly increasing sales pattern. (Page 396)
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Personal Finance

23.

24.

25.

Write a TVM-like formula to do compound interest calculations
in terms of buying power (i.e. “today’s dollars”)—after inflation
and taxes. (Page 398)

Assume that at the beginning of your career, you begin to invest
a set percentage of your gross monthly paycheck in a taxable,
interest-bearing account. Assume steady employment—with
yearly salary raises to keep pace with inflation—and the same
tax bracket for all your working years. Write a combined formula
to compute how much (in terms of today’s dollars or “purchasing
power”) would be in the account at the time you retire, and the
monthly annuity you could draw from this (earning a different
interest rate, if desired) for a given number of years thereafter.
(Page 400)

Write a combined formula that will project retirement income—
in terms of today’s dollars—for a married couple, in a given tax
bracket, who may have IRA’s and Social Security incomes to
draw upon, in addition to a taxable savings account. (Page 402)
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SOLVE Solutions

1. Thisisastraightforward problem, butit’sa good reminder of how
useful a simple SOLVE formula can make the “What-If” game:

BOIRMAIL: -TOTLX$CST+%$FPR
FXTOTLXRET%+188=$MNET

Approximate Memory Required: 5% to use, 1% to store.
Required Knowns: None (i.e. any value may be the unknown).

Example: Ifyousend out 130,000 flyers, costing $0.30 apiece,and
the average profit per response is $19.00, what is the
break-even response percentage? How much will a
4% response net you?

Solution: Key in the above formula and press [fiIf#l. Then:
080000 i1 [B8]:::1 [@0) EFkF |
OEEIGEEEN.... Answer: RET%=1.58
GEBELEL... Answer: $MET=59, 8688, B8

Notice:

* The variables are named with ¥ or % wherever possible, to
remind you of the assumptions of the formula;

¢ Theorderofthe formula’s arithmeticis alittle “unnatural,”
but this makes the menu more convenient, left-to-right.
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2. Thisusessome ofthe calendar functions in the HP 19Bir’s SOLVE
vocabulary (DATE, DDAYS and CDATE):

FEBABY: BxL(D:DATEC(START:
288> )+IF(S(DUE>: DUE-G{D
2y IDIVCLC(P: 288-DDAYSCCD
ATE:GCD>:122:72+MODCGCP
2i7I=18-WW. D2

Approximate Memory Required: 7% to use, 2% to store.
Required Knowns: The starting date (START) of the pregnancy.

Example: Iftodayis 9/9/91, and a pregnancy began on 2/27/91,
what is its due date and progress as of today?

Solution: First, set the clock to the “correct” date (of course, the

date is usually correct already):
ITIA. Next, go to the
SOLVE Menu, enter the formula and [ETX#.

Then give the starting date:
Answer: DUE=12.841991  (12/4/91)
PN Answer: WW.D=27.35 (27 weeks, 5 days)

Notice:

¢ The formula uses one number, WW.D, to give two pieces of
information—just as the calculator uses a single number of
the form MM.DDYYY to show all three parts of a date.

¢ Thanks to the formula’s hidden variable, I, you need not
solve for before solving for [ET¥K1.

¢ There’sno=H at the end of the formula. Anytime a formula
would normally end with =8, you may omit it.
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A SOLVE formula can use (but not alter) any value in a SUM list.
Also, the SOLVE language has a summation tool: £( ). So if
you record your starting and ending odometer readings (one pair
after another) in a SUM list named TRIPS, here’s the formula:

MMILE$REIMB: BxL(M: ZCN: 2
tSIZESCTRIPS = 2: ITEMCTR
IPSINI-ITEM(TRIPSIN=-122
J+IFCSCMILS )i MILS-GCMD:
$/MIXGCMI-$RMB>

Approximate Memory Required: 7% to use, 2% to store, not
including the TRIPS list.
Required Knowns: A list named TRIPS, containing sequen-
tial pairs of odometer readings.

Example: Below are odometer readings for last month’s trips.
Find your mileage and reimbursement @ $.21/mile.

Trip Start Reading End Reading
1 45,678.9 46,111.0
2 47,142.8 47,376.5
3 48,123.4 48,571.4
4 49,012.3 50,987.6

Solution: First, build your TRIPS list (in actual use, of course,
you would do this during the month, as you record the
odometer readings for each trip):

@MAN) EE KM ETET CTREE (TR 1 P)S) INPUT)
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Next, press (DisP) T (2)(INPUT).

Then @MAN)HINTS, key in the formula, press T,
(maybe twice) Answer: MILS=3,889. 18
C2)EFEHERA. ... Answer: ¥RMB=648.71

Notice:

¢ TheSIZESC > and ITEMC & ) functions are defined
“phrases”in the SOLVE language. Inthe formula, the term
SIZESCTRIPS) means“theSIZE oftheSUMIlist named
TRIPS.” And ITEMCTRIPS: N> means “the value of
ITEM number N in the SUM list named TRIPS.”

¢ The meaning of the summation formula, Z{ 7, is this:

=ZCH (A sum, using N, a tempor-
ary counter variable...
2 ...starting at N = 2...

tSIZESCTRIPSY .. .endingwhenNisequalto
the size of the TRIPS list...
12 ...counting by twos...

s ITEMCTRIPS:MO-ITEMCTRIPSIN=-10

...summing this expression
for each value of N.)
p)

TheZ¢ % & & & J function is yet another defined
“phrase” in the SOLVE language.
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4. The only hard part is to compute the withholding amounts from
the formulas provided by the various tax agencies. This solution
assumes actual 1991 formulas for withholding Social Security,
Medicare and Federal income tax, and (as an example) a hypo-
thetical state income tax structure, all summarized as follows:

Social Security: 6.20% of first $53,400 of annual gross income
Medicare: 1.45% of first $125,000 of annual gross income

Federal tax (weekly payroll):

The portion of (Gross Pay — 39.42xW4 Allowances)

for single or married, falling between | is taxed at
0 and 23 or 65 0%

23 or 65 and 397 or 689 15%
397 or 689 and 928 or 1,573 28%
928 or 1,573 and 2,121 or 3,858 33%

2,121 or 3,858 and 00 28%

State tax (weekly payroll):
The portion of (Gross Pay — Federal Tax — 33XxW4 Allowances)

for single or married, falling between . is taxed at
0 and 21 or 55 0%
21 or55 and 131 or 250 5.0%
131 or 250 and o0 7.5%

FPAY: Bx(W4+LCF1: SNGLx23
+MARRXE5)+L (F2: SNGLx397
+MARRXE89)+L(F3: SNGLx92
S+MARR*1573>+L(F4: SHNGLx
2121 +MARRX3858>+L(51:SH
GLx21+MARRXSS)+L(S2: SNG
Lx121+MARRX258>+L(H: ZCI
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Approximate Memory Required:

SOLVE Solutions

t2:SIZESCTCARD : 2:MODC2
4+HRSCITEMCTCARD: I 2-HRE
SCITEMCTCARD: I-122:2400
J+LCGE $/HRXCMINC4Ba: GCH
2+0T=MAXCB: GCHY-482 2 ) +L
CA:GCGY-39.42xW42+L (S5:
BEZXIFCEYTDCS3480: MINC
GCGY:53480-$YTDY: @) 2+LC
M:.B145xXIFCFYTD<125800:
MINCGCGY: 125880-$YTD2i0
23+LCF: L 15XMINCMAX(GCAY
IGCF12>-G(F1>:GCF2)-GCF
120+, 28xXMINCHMAXRCGCAY F G
F222-GCF2X:GCF3)-GCF202
+. 33XMINCMAXCGCAY : GCF3D
2-GCF3):GCF4)-GCF30+.2
BXC(MAXCGCAY i GCF422-GCF4
220+L(B:GCGI-GCF2-14x33
2+LC(S: . B3XMINCHMARCGCB) :
G(S12)-GCS10:G(S22-G(51
22+, BV OXCMARCGCB 1 GCS2)
2=GCS22 220+ IFCSCSHGLY L
(MARR:B>+1-SHGL: IFCSCMA
RR>:L{SHGL:8>+1-MARR: IF
(SCHOURS? : HOURS-GC(H> = IF
(SCHEGRI I $FGR-GCGHI: IFCSCH
S5 #55-G(SS IFCSCEMCD
PEMC-GCMa : IFCSCEFEDD S $F
ED-GCF > IFCSCESTII$5T-6G
(SOt IFCSCENET > 1 GCGY-GCS
S)-GCMI-GCF)-G(SI-$MET:
FNYG-GCGI=$YTDI 22202002

54% touse, 14% to store, not

including the TCARD list.
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Required Knowns: The employee’s W4 withholding allow-

ances; marital status (SNGL or MARR);
hourly wage ($/HR); overtime factor (OT);
Year-To-Date gross pay ($YTD) before this
paycheck; a SUMlist, TCARD, containing
his work-time log for the week.

Example: Shown below is an employee’s work log for last week.

Solution:

Calculate his hours, gross pay, tax, net pay and new
year-to-date gross. He is single, with 3 withholding
allowances claimed on form W4. His previous year-
to-date gross was $10,000; his wage is $10/hour, and
his overtime factor (for hours over 40 per week) is 1.5.

Period In Out
1 6:00 a.m. 12:45 p.m.
2 11:00 p.m. 1:00 a.m.
3 8:00 a.m. 4:00 p.m.
4 9:00 a.m. 5:15 p.m.
5 9:00 a.m. 5:00 p.m.
6 8:00 a.m. 5:00 p.m.

First, build the TCARD list (in actual use, of course,
you would do this during the week, as the employee
“clocks in and out” of work each day):

@AN) IETEE K38 ETTEY CTRE (7)) A[R]D) (INPUT)
(6)(NPUT)(1)2)-J4)5)(INPUT) (2] 3) (INPUT) (1) (INPUT)
(8)iNPUT)(1)8) INPUT) (9) (INPUT) (1) 7)- 1)) (NPUT)
(9)(iNPUT)(1)7)(INPUT)(8) (INPUT) (1] 7) (INPUT)
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Now [MANEHITNTE, key in the formula and TN
Now G)IEEMEEN.... (result: SHGL=1.88).

Then (1] o) ERIEA( - I s)MEIENIETTAA(1) 0 o Yo o) EXETH

Answer: HOURS=42. 68
ETa... Answer: $GR=430. 8@

55 N Answer: $55=26.66
ExA... Answer: ¥MC=6. 24
CIAEEE... Answer: $FED=43.31
Answer: $¥5T=17.25
Answer: $MET=336. 54
... Answer: ¥NYG=18,4306. 806

Notice:

¢ In the formula, the use of a hidden variable to actually
calculate each of the unknowns—and then the extensive
set of nested IF {5... statements—allows you to solve for
those unknowns in any order.

* The expression MODC24+HRSCITEM{TCARD: I > >
~HRSCITEMCTCARD: I-122
1242
in the TCARD summation is just a simple subtraction (i.e.
“time out minus time in”’), but with the necessary conversions
to decimal hours and a mathematical adjustment to allow
for the case where the employee works past midnight.

e The and IR items on this formula’s menu have
been constructed to allow you to use them as mode keys (no
numerical input necessary)—similar to the way you devised
B and BIETM in your modified-TVM formula (FOINTS)
on pages 326-328.
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Approximate Memory Required:

Required Knowns:

MHEWTRR: BXCIFCHYTD=8:L¢
$YTD:10:@0+L(H:ZE(I:2:51
ZESCTCARD»: 2: MOD(24+HRS
CITEMC(TCARD: I2>-HRSCITE
MCTCARD:I-122:24020+LC0G
PE/HRXCMINCAB: GCHY 2 +0T X
MAXKCB:GCHY-48200+L(T:. 8
1xCLCH Y TD+HGCGI I XLOGCG
CHYI=$YTDRLOGCEYTD O 200+
IFCSCHOURS > : HOURS-G(H> =
IFCSCEGRY : $GR-GCGY  IFCS
CETARI S FTAXR-GCTr: IF(SCH
MET?»:GCGI-GC(Ta-$HET: $HY
G-GCN2 2220

After the previous problem, this should seem quite simple:

19% to use, 5% to store, not

including the TCARD list.

The employee’s Year-To-Date gross ($YTD)

before this paycheck; hourly wage ($/HR)
and overtime factor (OT); and the SUM
list, TCARD (see previous solution)

Example: Shown below is an employee’s work log for last week.

Period In Out
1 6:00 a.m. 12:45 p.m.
2 11:00 p.m. 1:00 a.m.
3 8:00 a.m. 4:00 p.m.
4 9:00 a.m. 5:15 p.m.
5 9:00 a.m. 5:00 p.m.
6 8:00 a.m. 5:00 p.m.
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Calculate his hours, gross pay, tax, net pay and new
year-to-date gross. His previous year-to-date gross
was $10,000; his wage is $10/hour, and his overtime
factor (for hours over 40 per week) is 1.5.

Solution: First, build the TCARD list (if it doesn’t exist already
—in actual use, you’d do this during the week, as the
employee “clocks in and out” of work each day):

[ (M) suM | GET [#NEW[NAME [BEHEB]RE
(8)iNPUT) (11 2) - 2)5) (NPUT) (2)3) INPUT) () INPUT)
(8)(inPuT)(1)8)(INPUT)(8) (INPUT) (1) 7)- 1 )5) INPUT)
(9)(iNPUT)(1)7)(NPUT)(8) (INPUT) (1] 7) INPUT)

Now @MAN EIH, key in the formula and NI
Then (1) 0][0) 0] o) EIH (1) o) EXLIA (1) - Y5) BTN

HOLIE Answer: HOURS=42. 83
EEA. . Answer: $GR=438. 88
EAETH.... Answer: $TAX=19.11
Answer: $MET=4106.89
BErd.... Answer: ¥MYG=18,43206. 86

Notice:

¢ Ahidden variable calculates each of the unknowns—to let
you solve for them in any order.

¢ The expression MOD(24+HRSC(ITEM{(TCARD: 13>
-HRS(ITEMCTCARD: I-122
1240
in the TCARD summation is just a simple subtraction (i.e.
“time out minus time in”), but with conversions to decimal
hours and adjustments to allow for an employee working
through midnight.
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6. This solution assumes the following rules for the five qualifying

methods (note: your applicable rules may now be different):

Conventional:

=
Z
=
>

»
Z
=
P

&
>

=

The formula:

352

Maximum PITI (Principal, Interest, Property
Taxes and Insurance, plus mortgage insurance/
association dues, if any) is the lesser of

« 28% of Gross Income ($GI) or

* 36% of $GI, less long-term debt pmt. ($LTD).
Use 25% of $GI and 33% of $GI, respectively, if
the down-payment is less than 10%.

Maximum PITI is 28% of $GI.
Maximum PITI is 36% of $GI, less $LTD.

Maximum PITI is the lesser of
* 29% of Gross Income ($GI) or
* 41% of $GI, less long-term debt pmt. (JLTD).

Maximum PITI is lesser of
* 41% of $GI, less long-term debt pmt. ($LTD).
« $GI less $FED, $ST, Social Security, $LTD,
less family support, maintenance/utilities,
from this table:

Fl. Area Total Family Members
(Sq. Ft) [ 1 2 3 4 5 6 7

<1101 |457 704 834 930 968 1044 1122
1100-1500{ 472 720 851 948 988 1065 1143
>1500 |487 736 867 966 1007 1086 1164

plus: 53 88 105 120 122 127 132
if the loan amount > $69999, plus $6 for a house older
than 20 years, plus $40 if it's not heated by gas.
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POUAL: Bx(L(S: . BE2XMINCE
Gl:4458>+.0145<MINCEGI:
10416, 6722 +$LTD+LCT TXY
R+=1288>+%INS+$DUS+LC2: U
SPYC(IXYR+12: #YRSX1222 0+
IFCSCCY D i (-DH+CV =G 20-
MINCEGIXIF(CV>DNx18: .25
.28 $GIXIFCCY>DNx1G:.
233:.26)-$LTD>)+$IMS+$DUS
+GCTHxXCVYI IF(SC$CH $C-CC
VM-DNX+G(Z2: IF(SCFMY 2 CF
MY-DH>-G(Z2)-$GIX. 28+%IN
S+FDUSHGCTIXFMY: IF(SC(HF
Ma:$FM-(FMY-DN»+=G(Z23: IF
CSCGMY D CGMY-DHX+G(Z2)-%
GIxX.36+$INMS+$EDUS+GCT 2XG
MV+$LTD: IFCSCEGMD = $GM- ¢
GMY-DH>=G(Z>: IFCSCFHAY )
t (FHAY-DH»+GC(Z2-MINCEGI
X, 29:1$GIx.41-$LTD>+$INS
+#DUS+GC(TI»*FHAV: IFCSCHF
HA>: $FHA- (FHAY-DHX+=G(Z>
: IF(S(GARS?>:GAS?-ABS (G
GAS?X-1>: IF(SCVYAYI s MINC
$GIX.41:$GI-IF(AGE>2B: 6
tAXSOFTY-48x{1-GAS?)-RN
DCITEMCYAILCHEMINMCHFAM:
Fa22+C1d+1. 1 XMINCGCHI 6
MIXIFCSAFTL1181:8: IFC(SQ
FT<128@:1:2>2:8)-IF(GCY
AY>-DH>69999: ITEM(VA: GC
N)+72:8)-$FED-$ST-G(S>>
-$LTD-$INS-$¥DUS-G(T>=xVYA
V- (YAY-DHY-GC2 0 $VA- (VYA
M=DNX=GCZ2233322220)
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Also, you'll need this SUM list, named ¥A:

ITEMC1 >=436.08
ITEMC2>=703.28
ITEMC2>=833.208
ITEMC4>=929,58
ITEMCS>=968.08
ITEMCE)=1,0844. 40
ITEM(Y>=1,122. 068

ITEM(E)>=353.08

ITEM(9>=88.008

ITEMC1B8>=185. 808
ITEMC11>=1206.08
ITEM(122=122.808
ITEMC13)=127.80
ITEMC140=132.6808

Approximate Memory Required: 53% to use, 14% to store—

including the VA list.

Required Knowns: All: $GI,$LTD,T%YR, $INS, $DUS,I%YR,

#YRS, $DN.
VA: GAS?,AGE, SQFT, #FAM, $FED, $ST.

Example: A couple with four children and $10,000 for a down-

payment finds a 25-year-old, 3000-ft2 home (gas heat).

Theirgross monthly incomeis $3500, less $319 and $209
for federal and state taxes, respectively. In addition,
they pay $200 per month toward other long-term debt.
Insurance on the home will be about $30/month; taxes
are 1.25% annually.

With a 30-year mortgage at a fixed rate of 10%, what
price could they offer and still qualify for financing?
Use each of the five sets of qualifying rules.* Find the
corresponding principal-and-interest payments, also.

*Assume no mortgage insurance or other association dues in this example.

9. BuiLpine Your OwN Roaps: THE SOLVE Menu



Solution: Key in the VA list, then the formula, then [N

Then (3] 5] 0] o) EEFE(2) 0 o) EXRIA (1) - 25
GO ETH (o) I, then EIAA

(1) o) IETA (3) o) EXE (1) 0] 0 J o [ o) TN

[C Answer: C¥Y=1808, 8048, 88
E... Answer: ¥C=7¥89.81
EIEANEEM. . Answer: FMY=185, 786. 18
EIZR... Answer: ¥FM=839.89

[5HY Answer: GM¥=113,854.91
EHE.. Answer: $¥GM=911.48

I Answer: FHAV=1689, 271.28

EICAEHETL. Answer: $FHA=871.18
Then ...(toggle until GAS?=1. 68)

And (2)5) IEIE (3) 0] o J o) =T (6 ) EXETRN
HokE [@E0)] 2FED [BOB)] 25T

Answer: VAY=131,688.43
Answer: ¥YA=1,867.83

Notice:

¢ The formula requires that, for each qualifying method, you
solve for the maximum home value before calculating the
corresponding monthly payment.

¢ The menu has been ordered so that you can work left-to-
right and reach an unknown item immediately after hav-
ing keyed in all its required knowns.

¢ The item on the menu is a mode toggle: Press it once
for “yes” (1 . B8); again for “no” (8. B8).
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Which scenario has a greater Net Present Value? proceeds

of resale

tclming costs tax relief

int. tax relief int. tax rolief int. tax reliof int, tax

Month relief

2 ¢ ¢ 12|13 4 15 ¢ 28 24|25 26 27 35 3% | 37 38 39 47 48
J )T

down

pts.
closing ‘

ins. ‘

-—
[®Y

lPMT lPMTlPMT IPMTlPMTl 1PMT1PMT1PMT1PMT1PMTJS SlPMTiPMT IPMT lPMTlPMT PMTIPMT PMT

‘M&U‘ ‘MAU‘MAU‘MAU‘M&U* *M&U‘M&U‘MAU‘M&U‘M&U‘ ‘M&U‘M&U‘MAU‘M&U‘M&U* *M&UlMAU M&u
ins. ins. ins. . taxes
i:) taxes ‘pA taxes L;L taxes g

BUY assumptions: You own the home for a whole number of
years. The mortgage payment (amortized over a whole number
of years) and utilities/maintenance are paid at the END of each
month. Insurance premiums (in advance) and property taxes (in
arrears) are paid yearly. Tax relief from interest deductions is
realized at the end of the year. When you sell the home and repay
the mortgage, you’ll owe capital gains tax on your gain—after
any commission to a broker. The property value and taxes are
increased annually by the property growth rate. faop.

return
on

Month invest.
1

2 ¢ ¢ 28 24 25 26 27 ¢ ¢ 35 47
J J J

invest.
of
down
money

1st rent
last rent

¢ 12 13 1415 ¢ % 37 38 39 ¢ ¢ 48
R e e e e o o
rent rent lrent |rent |rent rent |rent |rent |rent |rent rent |rent [rent |rent |rent rent
lM&U ‘M&UlM&U‘M&U‘M&Ul lM&U‘M&U‘M&U‘M&U‘M&Ul lM&UlM&U*M&U‘M&U‘M&U‘ ‘M&U

i ins.

‘Ins. ‘m&

«.; RENT assumptions: You owe first and last month’s rent, plus a

ins.

356

l fully-refundable security deposit immediately. Rent is paid at

the beginning of each month; maintenance/utilities at the end.
Your renter’s insurance premium is paid annually, in advance.
Also, you pay yearly income tax on the interest accruing on your
investment of the down-payment money. In both scenarios, in-
surance, utilities and maintenance (and your rent in the RENT
case) increase yearly by the inflation rate. All percentage rates
are annual but are compounded monthly.
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The formula:
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PE~RNT:@x(LC(P: ($PR-4$DN+
AxXNY »+USPY(I%XYR+12: HYx1
2)3+PTS+4CL.B+PTK%+B$IN
+BfUM+G%. IT+H$DEP+$RNT+R
$IN+REUM+INF%+YRS+INV*)
+($PR-188XIPCG%. ITHXXL(T
tFPCG%. IT>» >+$PRXSPFY (PG
Rx+12:YRSx12)X(1-FP($CL
BIIX(1-IPCGX. IT>»+188XG
CTa22xLC2: SPPYCLCC: (¢
1+DSCx+1288>"12-13x(1-G
CTrx+1>~C1+122-12x108>:
YRSx12))-ZE(Kr12:YRSx12:
12:SPPYC(GCCI s KX (C1-GCT
1IXPTR%+188x$PRXSPFVY (PG
Rx+12:K)-GCTrxX(12XG(PH-
CCEPR-$DH-GC(P I XUSPYCIxY
R+=12:K-12>>+SPPVY(I%YR+1
2:kK-122-($PR-$¥DN-G{P>xU
SPY(IXYR+12:K)»+SPPY(I%
YR+12:K2 222 2-G(P»XUSPY(
GCCHrIYRSX12)-G(Z2) X C$PR-
$DN-G(PX»xUSPVY(I%YR+12: Y
RSxX12>>+SPPVYC(I%YR+12:YR
SxX12)-PTS+1608x($PR-$DN>
XC1-G(TI»=SPPYC(GCCH:122>
-IPC$CL.EB>- CCCBfUM-R£UM
-$¥RNTx(1+GC(Cr+188> »xUSP
VMCGCCH 1 120+12x(B$¥IN-R$1I
My »xUSFY((({1+INF*%+1288
dC1+GCCH+188 2~ 12-10x%1
B0:YRS)+$RNTXC1+INF*+12
A (12x(YRS-12>+(1+G(C
2108~ (YREX12-12+G( 20X
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($DEP+$DNXSPFY((SPFY(IN
Vx+12:120-10x%188x(1-G(T
YRS )-$DEP-$RNT)=B~R

Approximate Memory Required: 50% to use, 13% to store.
Required Knowns:  NY (the mortgage term); I%YR (mortgage

rate); $CL.B (composite value: the costs of
closing at purchase and the sales commis-
sion % upon resale); G%.IT (a composite
value: the capital gains taxability and the
normal income tax bracket).

Example: You'retransferredtoanew city for4 years(YRS). You

have $10,000 for adown-payment and are considering
a $100,000 home. Property values are growing at 8%
annually (PGR%), and the mortgage rate I%YR) is
10%. Inflation (INF%)is 5%, and a liquid taxable fund
earns 8% (DSC%), but a taxable stock mutual fund
earns 15% (INV%). To buy the home, closing costs are
$400; theloanfeeis1%. Insurance start at $30/month,
with $180/month in utilities and maintenance. Prop-
ertytaxesare 1.25% peryear. Your taxbracketis28%,
and capital gains are 100% taxable. You'll pay a 6%
commission to resell the home.

Onthe other hand, if you rent the home, your security
deposit would be $300. Your rent would start at $750,
with monthly insurance and maintenance/utilities at
$15 and $100, respectively. So, should you buy the
home or rent it (investing the down payment in the
stock mutual fund) instead?
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Solution: Key in the formula, and IfT¥8l. Then:
(1) o) o) o) o) AT (1] 0 )oY o) o) XN
(3]0) ICTI (1) o) ST
@] P15 |

[ HOKE |

(closing costsa. broker com%)
0a0gr:: [@QE:IN

(CG taxability%. income tax %)
MUKE |

BO0]ivf [@BBQ] FENT)

@8]\ IO EUH[B] INF:

[ FURE |

@] ki @] IHV:]

(&) I (o) N

| E-~F B Answer: B~R=14,616.68

Notice:

¢ B~R represents the difference between the Net Present
Value of the BUY scenario and that of the RENT. If B~Ris
positive, it’s better to buy than to rent.

¢ The analysis is after-taxes; both the discount (DSC%) and
alternative investment rates (INV%) are assumed taxable.

* The property growth rate is assumed to include wear-and-
tear depreciation in the value of the house.

¢ The menu has been ordered so that the five variables you
might be most likely to play “What-If?” with are all located
on the last “page” of the menu.
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P.% specifies any principal (P) paid in addition to a P&I payment
that is a percentage (%) of the conventional monthly payment:

FTYM~ACCPYDM: BX(M+I%YR+
PY+PMT+FY+L (I I%XYR+-IFCP
ZAR=B:L{(P-YR:12):P-YR2»>
+L(P:L(F:IF(FPC(GCP.%2>=
B:1:FP(GC(P. %222 )X (-PVY-F
YxSPPY(L(R: IXYR+122:M2>
=USPY(GC(RY M)+ (1+G(BEG>
XGCRY+188>-L(D: IP(GC(P. %
JIXEGHCPY I 222 +IFC(SCBEGY
tABS{G{BEG>-1>-BEG+8xP.
i IF(SCY ) iPY+(1+BEGXGCI
2108 RGCPIXUSPY(GCI»: Y
XPAYRIHFYXEPPY(GCI 2 YXP
AR IF(SCAMRT »: LC2: BEG
»XLCBAL:RHDCPY: 22 2xL(NE
WBT:LCINT:LCPRIN:=B@22>-AM
RT:IF(SCHEXT>: IES+#P+18
B1E3XFP(G{(HEXT>+1E3>-HE
AT+AxXL(B:BAL>: IF(SC{BAL>
tRHDCCRHMDCPMT = 23 XUSPY (G
CIXiHP-GCZ222+GC(BX+G(Z20 X
RHDCPMT: 22 2 +SPPYCGCI N #
P-G(Z>>:2>-BAL: IF(SCPRI
Ny»:PRIM+G(B>»-BAL: IF(SCI
NT»: #PXRHDCPMT: 22-PRIN-
INT+LC(Z2: 82 PY+(1+BEGXG(
Ry»+188>x(2xPMT-GC(P>»+G(D
2GR XUSPYCGCRI MY +FY
XSPPY(IXYR=12:M> 222222

Approximate Memory Required: 39% to use, 10% to store.

Required Knowns:

#P.
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Example: Inhow many years can you pay off a 30-year, $100,000
mortgage at 10%, with 26 payments/ year, each half
the conventional monthly amount, plus $20? What is
this payment? Amortize the first 2 years’ payments.

Solution: (B o)X[1)2)=)(ALG) or (3)0o)iNPUT1)2)x)(RPN) IZIN
B0 1: [@E00a] (@] Kk
(2)6) EE IEEH (toggle this until BEG=8. 88)
- 5)IEEEE.... Result: Y=18.26
CIFAGIFANEIN. ... Result: PMT=-458.79
Next, EIFACERE (display: AMRT=8. 88), tobegin
the amortization, then XA and (2]6)BETIM to am-
ortize 26 payments at once. Now, in this order, press:
to identify the payments in the group:

NMEXT=1,826.088 (thatis, payments 1-26)
BAL=97,973. 82
IET PRIN=-2,824.18
il INT=-9,984.36
CEI HEXT=27,852.88 (pmts27-32)
T BAL=95,739.19
EE PRIN=-2,226.63
il IHMT=-9,691.91

Notice:
¢ P/YR defaults to 12 if you forget and leave it as zero.

¢ PMT and YRS are entirely independent as unknowns; you
may calculate them in any order. M is the loan’s conven-
tional term (in Months); Y is “Years until actual pay-down.”

¢ As with the built-in AMRT, you may change #P between
groups or use to start over completely.
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In this formula, the interest rate may change yearly until Year
5. After specifying those rates, you solve for payment, balance,
and APR% as of any month. Payments are monthly, in arrears.

FARM: BX(NT+LC(A I1%+120+
Le@: (PY+P1IxXUSPY(GC(A»: 12
13==-SPPYC(GCA 122 2+FVY+P
TS+LC(B: I2%+12>+L(C: I 3%+
123+4LC(D: I4%+12>+LCE: IS%
+12>+H+PMT+EBAL+APR*%+%%*
*¥+L(R: (Q-FYXSPPY(B:NT-
125)-USPYC(BINT-1222+L(S
P (Q-RxXUSPY(B: 123 2+SPPVC
B:12>>+L(T: (S-FVXSPPV<(C
tNT-243>-USPY(C:NT-242>
+L{U: (S-TxUSPVY(C:12>2+5
PPYC(C: 122 >+LCV: (U-FVYXSP
PYC(D:NT-2622=USPVY(D:NT-
B3+l (W (U-VXUSPY(D: 12
23SPPYCDE 120 2+ (Y C-F
VYXSPPY(E:NT-48>>+USPVC(E
INT-4832+L(F: IFC(H<13: (P
V+L(P:PLO®XUSPY (AN »+-5
PPVYC(A:N>: IF(H<25: (Q-LCP
tRIXUSPY(B:N-12>3+5PPY(
BiN-12>: IF(H<37: (S-L(P:
Tr»xUSPY(C:N-24»»+SPPVY(C
tN-242: IF(H<49: CU-LCP: Y
FXUSPY(D:N-2622+SPPVY(D:
N-36>: (W-L{P: ¥Y)XUSPVCE:
H-4833+SPPYC(E:H-48>222>
Y)+IFCSCPMT 2t PMT-GCP: I
F(SC(BAL>:BAL-F: IF(SCAPR
%iPYx{1-PTS+188)+FXSPP
VCLC(ZiAPR%-122 N> +P1xUS
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PY(Z:MINCLIZ2: N 2 +RXUSPY(
ZiMINCI2:MAXC(BIN-12222x
SPPY(Z:12>+TxUSPY(Z2:MIN
C12:MAXC(B:I N-242 ) ) XSPPV(
224 +YxUSPY (2 MINCLI2: M
AXCB:N-262 ) )XSPPVY(Z2: 36>
+YXUSPY(Z:MAX(B:N-482 )X
SPPY(Z:48): PY+P1xUSPY(A
tNT)+FYXSPPY(AINT 222

Approximate Memory Required: 56% to use, 14% to store.
Required Knowns: PTS, 12%, I3%, 14%, I5% and N.

Example: The interest rates for a 30-year ARM of $100,000 are:
Year 1=9.0%; Year 2=9.5%; Year 3=10.0%; Year 4=10.5%;
Year 5 (and beyond) =11.0%. Find the starting pay-
ment, and for Year 5, the payment amount and the
year-end balance and APR. The loan fee is 1.5%.

Solution: Key in the formula, and I{/{8l. Then:
(3)) (o) G (o) NETER (1) 0] 0] o) o) o) NN (o) NI

... Result: P1=-8084.,62
BO806] 14: (@8] 152 [HIKE

(6o )MCIMIEEIA. .. Result: PMT=-946.66
Result: BAL=-96, 586.63
[ APF: Result: APR%=108.,28

Notice:
* Youmust solve for P1 (the starting monthly payment) first.

¢ Memory doesn’t permit concealment of intermediate vari-
ables, but the variable ***** pushes them onto later pages.
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You specify a percentage of the principal as a remaining balance
(RB%) and then find the number of years (YRS) it will take to

amortize the loan down to that point:

FTYM~RB%: BX(N+I%XYR+PY+P
MT+FY+LC(I: I%YR-IF(P-YR=
B:L(PAYR:12):P-YR)»)+IF
(S(BEG?>:ABS(GC(BEG?>-1>
-BEG?: IF(SC(YRS) i PV+(FY-
(PY+FV)xRB%+-108)xXSPPY(G
CID:YRSXP/YRY+(1+BEG?XG
CIX)=108>=xL(PMT: (-PV-F¥x
SPPYCGCID N > =USPY(GCI >
tM)+=C1+BEG?XGC(I »+186> )%
USPYC(GCID»:¥YRSXPAYR):IFC
SCAMRT »:L{Z:BEG?)XL({BAL
tRHDCPY: 20 0 XL (HEXT:LCIN
T:LCPRIM:82)>>-AMRT: IF(S
(HEXT>: IES+#P+1881E3XFP
(G(HEXT»+1E3)-HEXT+BxL
B:BALX: IFC(SCBAL>:RMND{CR
HMDCPMT: 22 xUSPYC(GCT > s #P-
GC222+G(BY+G(Z22*RND{PMT
P22 )ESPPYCGCIN i #P-G(22 )
t2)-BAL: IF(SC(PRIN>:PRIN
+G(B)-BAL: IF{(SCINT>: #Px
RHDCPMT: 2>-PRIN-INT+L(Z
t@) IPY+C1I+BEG?XGCIN+160
JEPMTXUSPY (GCI 2 s M) +FYXS
PPYCGCIDENI 222200

Approximate Memory Required: 35% to use, 9% to store.

Required Knowns:

RB%, #P.
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Example: How long will it take to pay down a 30-year, $100,000
mortgage at 10%, (monthly payments, in advance) to
75% of the original balance? How about 50%? 25%?
Also, find the payment amount and run an amortiza-
tion on the first year of payments.

Solution: (3]0)X[1J2J=)(ALG) or(3]0)iNPUTI1]2)x)(RPN) IICIN
(1)(0) EEET ()0 ) 0) o) o] o) MU (o) TN, T
(1)) EE B35 (toggle this until BEG?=1.88)

GE)EEEEEE... Result: YR5=17.49
GONEEENEFE.... Result: YR5=23.53
CE)TEENEEE.... Result: YRS5=27.28
ETERTALEA.... Result: PMT=-8708. 32

Next, RITALRERM (display: AMRT=8. 88), tobegin

the amortization, then A and (1]2) BETIM to am-

ortize 12 payments at once. Now, in this order, press:

to identify the payments in the group:
MEXT=1,812.88 (thatis, payments 1-12)

BAL=92,622. 26

IEl PRIN=-1,377.74

INT=-9,066. 18

Notice:
¢ PMT and YRS are independent as unknowns. Also, the
value of P/YR defaults to 1 2 if you forget and leave it as .

¢ With any of these TVM formulas with AMRT capabilities,

you can shorten them a lot by omitting those five IF{S...
statements (AMRT, HNEXT,BAL, INT and PRIN).
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366

This formula works a lot like TVM except that I1%YR must be a
known value. Then you can find the constant principal amount

(PRN) in each payment and, for any given period (PER), the total

payment amount (PMT) :

FTYM~CHSTPRN: BX{N+I*%YR+
PV+PRN+FY+L(I: I%YR+1688+
IFCP-YR=B:L{PsYR:12):P~
YR >+IF(S(BEG?>:ABS(GC
BEG?>-1>-BEG?: IF(SC(PER>
OR SC(PMT>: IFC(PER=8:0: ¢
PY+PRNx(PER-1>>xXIF(PER=
BEG?:8:G(I»»-PRM>+PMT: I
FCSCAMRT > LCBAL: RHD(PY:
23 3RLCHERT:L{INT:L{PRIN
t@)-AMRT: IFCSCHEXT>: 1
ES3+#P+1001E3XFP(GCHEXT >
+1E3)-HERT-8xL(B:BAL>: I
FCSCBAL>:BAL-G(B>-RNDC(P
RM:2)x#P: IFC(SCPRIMY t #Px
RHD(PRN:2>-PRIM: IFC(SCIN
Tr:Z(T:@:#P-1:1:RNDC (G
Bi+RHDC(PRH: 23 XTXXG(I»: 2
23-IF(MEXT<2E2 AND BEG?
XSGHCHPY=1:RND(G(B)XGI
2122:@0+INMT: (PV+NXPRHY X
C1+BEG?XGCI X 2+FV2 222335

Approximate Memory Required: 31% to use, 8% to store.
Required Knowns: 1%YR, P/YR, #P.
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Example: What isthe amount of the first payment on a 30-year,
$72,000 loan at 12% (monthly payments, in arrears),
with constant payments to principal? How much is
the last payment? Run an amortization on the first
year of payments.

Solution: (3J0o)X[112)=)(ALG) or (3] 0oJiNpUT] 1] 2]X)(RPN) IICIN
(1)2) ST (7) 2) o) o) o) I (o) NG, I
(1)2) 2 X (toggle this until BEG?=0. 88)

CIFAGIGANITN.... Result: PRN=-2808, 88
(the constant principal portion of the payment)

CIFAC)ETMERIA. ... Result: PMT=-920. 80
GEONETMERIN.... Result: PMT=-202.80

(display: AMRT=@8, B88), to begin the amor-
tization. And then BT and (1)2)BETM to amortize
12 payments at once. Now, in this order, press:
to identify the payments in the group:
NEXT=1,812.88 (thatis, payments 1-12)

EM.... Result: BAL=69, 684, 68
EETE... Result: PRIN=-2, 480,88

iil.... Result: INT=-8,588.680

Notice:

* I%YRis a required known in this formula. Also, you must
calculate PRN before calculating PMT.

e BEG?is atoggle mode key: press it once to change to BEG
mode; again to switch back to END.

* P/YR and BEG? values default to 1 2 (monthly payments)
and @ (END mode), respectively—like the real TVM Menu.
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12. This formula behaves like TVM, except that you can also specify
a percentage change (%CH) or an amount change ($CH) in the
beginning PMT. This change occurs periodically after a specified
number of payments (GRUP):

BPMTHCH=: BX(H+IXYR+PY+P
MT+FV+IF(P-YR=8:L{(P-YR:
125:820+IFCS(BEG?>:ABSC
GCBEG?)>-1>-BEG?: PVY+FVYXS
PPVYCLCI: IXYREP-YRY : M)+
1+G(I>+18BXBEG? »XUSPY (G
CI2:GRUPIXCPMTXUSFVYC(C]
+CHXE+180)+C1+GCIa+1860"
GRUP-1>x1808:H+GEUP>+$CH
XECGEBIN+GRUP-1:1:GXSPP
VOGCI 2 iGXGRUPY 232

Approximate Memory Required: 16% to use, 4% to store.
Required Knowns: None.

Example: What should you pay now to take over as lessor on a
five-year office lease whose current monthly rent
(due in advance) is $900, increased yearly by 5%, plus
$50? Assume a discount rate of 8%. Then, for a yield
of 12%, what should you sell the lease for in 3 years?

Solution: (ALG) or (3)(NPuT1)2)X] (RPN) I
0] 1:v: [@E0)] FHT (@] FY R HOIKE
() 2) GBI BT (toggle this until BEG?=1.80)
@8 Grur @] cH: [BE)] $CH
CICANIM.... Result: PY=-53,567. 52

B8] N _[@8)] -V ]
... Result: FVW=33,652. 084
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Notice

¢ Theformulausesonly a whole number of groups (i.e. it uses

GRUP).

the integer portion of N

imes per

I1%YR compounds once per period (P/YRt

)

¢ Asusual

but %CH compounds once every GRUP periods.

year)

tions, includ-

ign conven
ing the dollar amount specified in $CH. Thus, if PMT is

¢ This formula obeys normal TVM s

, then to indicate an

negative in the perspective you adopt

1ve

the amount of the PMT, $CH must be negat:

That’s not true for CH%,

increase in

where a positive value

also.

, and a negative percent-

the PMT amount

mcreases

always

it.

age decreases
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On this BOND Menu, you specify a TYPe value: 1 or 2 (annual or
semiannual coupons)—positive for an actual calendar, negative
for a 30/360 basis. Also, you specify capital gains and income tax
rates and the sales commission (as a percentage of the PRICE).
Interestistreated as taxableincome, and any difference between
price+commission and par or call is taken as capital gain (loss).

FEND~T&C:BX(IF(TYP=B:L¢
TYP:22»:B2+LC(E: . B1X(FPC(1
BEXSETTH)>+IPC(188xXMAT» 22+
L¢Z: SGHCDDAYSCGCE» = SETT
t1000+IFCGCZr=8: L2210
By+L(F: IF(L{T=ABSC{TYP>>
=1:G(EX+1E-6XG(Z):GCE)-
GC22x(B-1E-6222+IFC(GCF>
>=13:L(F:G(F>-12+1E-6>:
IF(GCF»<1:LCF:GCFa+12-1
E-62:822+IFC(GC2r>a:LCD:
GCEX »+LCE:GC(F>>:LC(D:GCF
233+LCPEIFCTYP<B: DDAYSC
SETT:GC(D>:2>+26BXTYP: DD
AYSC(GCD» s SETT: 1 >=DDAYSC
GCDX:GCE> 122 2+LCH: 1E4x
(FP{188xMAT »-FPC188XxG(D
233xGCTH»-IFC(GCZ2<B AHND

GCTHr»=2:1:822+LC(A:GC(P»XC
PH%+G{T>»>+IF(CALL=A:L<C
ALL:16868>:8>+L{I::CPN%+GC
Tr»®C1-FPC(G. I3 2 2+CMA+LCY
tYLD%-188+-GCTr»»+L(C: CAL
L+IPC(G.I>+188XFP(G. I »X(
PRICE-CALL+CM*+188>>)+I
F(S(ACCRU>:ACCRU-GCA»: I
FCGCNX<2: (GCCH+GCI 2+
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+C1-G{PY 2RGCY 22 GCCHI+(1
+ECY I I CGCNI-GCP Y 2 +ECKE
LEGCMY R 1iGCID+CL+GCY 0™
CK=GCPX 22 )=-GCPIXGCIX-PR
ICEX(1+CHMX+188>+8xYLDX)

Approximate Memory Required: 44% to use, 11% to store.
Required Knowns:  All except YLD%, PRICE and ACCRU.

Example: With all capital gains taxable at a tax bracket of 33%,
for a 10% after-tax yield-to-maturity, what price (and
accrued interest) can you pay on 7/28/90 for a 7% bond
(semiannual coupons, 30/360 basis) maturing on 9/9/
99? The commissionis.15%. What'’s your yield-to-call
if the bond is callable at 88.125 on 3/9/95?

Solution:
©U08000080 08080800680

HiRE [OOBEE] 5.1 [@88] cH: |
(OEMENEFE.... Result: PRICE=65. 72
Result: ACCRU=2. 78
HikE [B08000] i [B8008088] HiT |
[HOKE | YLD RO Result: YLD%=11.82

Notice:
¢ TYPE defaults to a value of 2; CALL defaults to 100.

¢ The formula uses the bond equations in Appendix B of the
Owner’s Manual, but it works only for MM.DDYYYY date
format and doesn’t use “end-of-month” conventions. So, for
an actual-basis bond maturing on the last day of the month
(or on 8/29 or 8/30), move all dates forward by one day.
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This formula works like TVM, except:

You enter the future value as a residual percentage, RES%, of the

lease’s Present Value (PV). BEGIN mode is assumed. Also, you

can specify a number of extra payments, #ADV, to be made in

advance (#ADV does not include the normal first payment, made

at the same time). Use the SKP? toggle to indicate if the annual

payment pattern includes skipped payments. If so, use a CFLO

list named LP, to show that pattern (a year of $1 payments)—and

in that case, N must be a whole number of years.

PLEARSE~TYM~SKP~ADY: BxXCH
+IXYR+PVY+PMT+RES®+IF (P~
YR=8:L(PsYR:122:822+]IFC
SCEKP? ) ABSCGCSKPY)-10-
SKP?:PV-ABS(RESX)+180%P
VREPPYC(LCI: IXYR+PAYRI I N
2+ CHADV+IF CSKP?=8: (1+4G¢
[2+1688>xUSPYC(GCT 2 i N-#AD
VoigxCLCAR:#ADY O +LCCI 12+
LCS:@2)+ZE(GISIZECCLP>: 8
-l ECFEH#TCLPIGH -1
(D:SGHCABSCFLOMCLPEGY > 2
XEPFYCGCI 2 GCCH 2 0+BXIF(
GCD2>8 AMD GCAX>B:LCS:G
CSa+GCDII+LCAIGCAI-12:8
2+EXLCCEGCCI+12 2 0XUSPYC
CCl+GCIx+188) P YR-10x1
80: IPCH+P-YR> »-G(S)XSPP
VCGCT DTN D O XPMT D

Approximate Memory Required: 24% to use, 7% to store, not

Required Knowns:

including the list, LP.

N, #ADV.
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Example: Find the monthly payment for a 5-year lease with ir-
regular payments (annual schedule shown below) on
a $40,000 computer with a 10% residual buy-out. The
lessor wants 4 advance payments and an 18% yield.
What'’s the residual percentage for a $1400 payment?

Month Payment? Month Payment?
1 yes 7 no
2 yes 8 no
3 yes 9 no
4 no 10 yes
5 no 11 yes
6 yes 12 yes

Solution: First, build the LP list:
| (PY] cFLo | GET |#NEW [NAME (B G]NEV)
(1iINpuUT) (1JINPUT)(2JINPUT) (0JINPUT)(2]INPUT)
(1JINPUT)(NPUT) (0)INPUT)(3JINPUT) (1)INPUT)(3]INPUT)

Now @MAN)EINTS, key in the formula and [HTHA.
Then (5]X[1]2)=)(ALG) or (5)INPUT1 ) 2)X)(RPN) HICIH
001 [BEEEA] FY (B0 FEs: FHOKE]
(toggle this until SKP?=1.88)

@] #A0Y |

CITANEIM.... Result: PMT=-1,496.36
(14 oJoJ+/-) MELM

Result: RES%=23. 89

Notice:
¢ The LP list is necessary only with skipped payments.

* P/YRdefaults to 12, and the formula obeys the normal TVM
sign conventions—except for RES%, which needs no sign.
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1,400.00

720.00

BUY assumptions: You own the asset for a whole number of

15. Which has a greater Net Present Value? 36,203.49
1359.60 1,288.98
2,292.80 2,252.77
231.00 231.00
785.71 785.71
Month
1 2 ¢ 1M 12 13 14 15 C 20 21 22 23 24
) PN
675.52 675.52|675.52|675.52/675.5. 675.562/675.52675.562|675.52(675.52|675.52
‘250.00 ‘250.00 250.00‘262.50‘262.50‘ ‘262.50‘262.50 262.50‘262.50‘262.50‘262.50
30,000.00 898.12 963.13
1400.00 756.00

years, depreciate it via straight-line, then sell it, taking a capital

gain or loss on the difference between the sales price and the
depreciated basis. Both the loan payment and maintenance are
paid in arrears each month. Insurance premiums (in advance)

. . 3,866.94
and taxes (in arrears) are paid yearly.
36,333.01
4,672.80
Month
1 2 ¢ 1 12 13 14 5 ¢ ¢ 20 21 22 23 24
PR P ‘ . K 231.00
750.00 750.00({787.50|787.50,787.5 787.50787.50,787.50
‘220.00 ‘220.00 220.00‘231 .00‘231 .00‘ ‘231 .00‘231 .00&231 .00
30.000.00 1,071.00

750.00
1750.00
750.00

1,020.00

374

LEASE assumptions: Payments are due at the beginning of
each month; the lessor may demand some more payments in
advance. You may also pay property taxes. You do pay yearly
income tax on theinterest on your down-paymentinvestment.
In both scenarios, insurance and maintenance (and your
payment in the LEASE case) increase yearly by the inflation
rate. Property assessments increase yearly, in a compound
growth pattern. All rates are annual but compound monthly.
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BE~LS: BX(L(P: ($PR+BXCHY
+I%YRI-LC(D: IPC$D.PT 22+
USPVC(LC(I: I%YR=12>:NYx12
2)+$C.BHESY.LHLCTFPCG%
« IT22+BFIN+BFUMHPT K% +$L
P+L<{A: IPC{AD. IF>>+L$IN+L
$UMM+IF(SCLTX?>:ABSCGCL
TR?2)=-1)2-LTR?:L(2:SPPY<{L
(C:({({1+DSCx+1280>"12-
10x1-GETrx+10~C1+120-1
X188 1YRSX12) ) x($FSLx(1
-FP($C.B»>»-IP(G%.IT>»+18
BXGCTIXCFSLXC1I-FPC($C. B>
)-$PR+L(S: ($PR-IPC$SVY.L
Y)FFPCESY.L)+108)XYRS) -
C$PR-GC(D)-G(PXXUSPVY(GCI
YIYRSX12)22+SPPVC(GCINIYR
Sx12))-ZCKi12:YRSx12:12
FSPPY(GCCH s KX CIFCLTR?=
B: (1-GC(TH)xPTX%+188x$PR
XCESL-$PRYM(K+12+YRS>:8
I=GCTIX(12XGCP Y- (($PR-G
(DX-G(P)®XUSPVY(GCI»:K-12
2IESPPVYCGCIYiK-122-(4$PR
~GC(DI-G(PYXUSPV(G{I>:K>
PESPPYCGCI K 2+GCS+LC
F:FP(4D.PT)>*($PR-GCDI 2>
+YRS+(12x(B$IN-L$IN+B$U
M-L$EUMI-$LPXC12+IFC(K=12
tGCAY R IFCK=YRSx12:-GCA>
1@ )xSPFY(FP(AD. IF>x1
BE+-12:K-12>>2>-G(P>xUSP
VMCGCCH i YREX12)-GC(F>-IP¢
$C.BX(1-G{(T>*XSPPV(GCC>
2120 0-(((BfUM-LEUM-$LPX

375
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C1+GCCHY+1882 ) xXUSPY(GCC)
P120+12x(BFIN-LFIMNY 2 xXUS
FYCCCCL+FPCAD. IFD+120+¢
1+G(Cr+18a>2"12-12Xx100:
YRS +G(ZIR(ELPXC1+FPCARD
IFXE1207C(12RCYRE-120%(
1+G(CH+188)xUSFVY(GCCH: G
CAX »+G(DIXSPFYCCSPRYCIN
Vr+12:120-10x188x(1-G(T
22EYREII-GCRIXELPI-B~LD

Approximate Memory Required: 59% to use, 16% to store.
Required Knowns: NY, 1%YR, $C.B, G%.IT, $D.PT,AD.IF, $SV.L

Example: A manufacturing firm needs an extra warehouse for
2 years. A suitable building is available for $100,000,
of which 75% is depreciable. The company has $30,000
in ready cash. The 20-year mortgage rate is 10%, and
inflation is 5%; cash funds earn 7%; stock funds earn
15%. To buy the building, closing costs are $400, and
the loanfeeis2%. Insurance will be $60/mo.; utilities/
maintenance, $250/mo. Property taxes are 1.25% per
year. Theincome taxbracketis 33%;capital gains are
100% taxable. A broker will charge 6% to resell the
building. Estimated re-sale price: $115,000.

Alternatively, to lease the building from the current
owner, rent would start at $750/mo. (including prop-
erty taxes), with 2 payments (in addition to the first
regular payment) due immediately, and with annual
adjustments for inflation. Insurance would be $85;
maintenance/utilities would be $220.
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Should the company buy the building or lease it?

Solution: Key in the formula, and [fi[X8l. Then:
BOOCEO] ifk [BE] N |
(1)(o) IEERT (3] 0) o) o) o) - Jo)2) EXMad (down. points)
(a) o) o) - o)J6)EX®A (closing costs. broker’s com%)

[ FOFRE |

2 5) o) o) o) - 31 )5)EETMN (salvage. depr. life)
(o) oI - [3)3)[E=EEid (CG taxability%. tax bracket)
(6)o) EEET ()5 (o) BRI (1 - [ 2)5)

(HMORE [BEE)] ELP |

(advance payments. inflation)
(toggle thisuntil LT ¥?=8. BH; lessee does
not pay property taxes in addition to lease payment)

008000 5L [@8] INv: |
Answer: B~L=-1,223.12

Under the assumptions of the problem, the company
would do slightly better by leasing the warehouse.

Notice:

¢ B~Listhe difference between the Net Present Value of the
BUY scenario and that ofthe LEASE. Onlyif B~Lis positive
is it better to buy than to lease.

¢ The menu has been ordered so that the five variables you
might be most likely to play “What-If?” with are all located
on the last “page” of the menu.
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16. Thisformula computes the value of anincome property, using up

378

to two different rental rates, floor areas and vacancy rates. For
the capitalization rate, the formula averages the Summation
Method (a Safe rate for liquid funds, plus increments for Risk,
Illiquidity and Management)and the Band of Investment method
(weighting current market expectations for mortgage and equity
funds by the Loan-to-Value ratio on the property’s mortgage).

PIPYAL: BX(L(N: $RT1XSFT1
XC1-VACX1+180)+$RT2XSFT
2xXC1-VACK2+180)-$PTX-+M
GT-$MHT-$INS>+L(C: (SAFX
+REKA+ILAX+MGTH+LTVE+18
BxXMRTX+EQR=X(1-LTV=+108
22202+ IFCSCEMOI 2 $MOI-
GCMY s IFCSCCAPX) : CAPX-GC
CoigVAL-GCHY+GCCOX1085 2

Approximate Memory Required:
Required Knowns:

20% to use, 3% to store.

All except $NOI, CAP% and $VAL.

Example: Find the NOI, cap rate and value of this property:

Office Warehouse
Rent ($/ft¥/year) 7.80 4.07
Floor area (ft?) 2,277 2,005
Vacancy rate (%) 0.5 1.0
Taxes: $3,647 Mngmt: $3,060 Maint.: $2,318

Insurance: $773
Safe rate: 10.5%
Illiquidity factor: 0.5%
Mortgage rate: 12.75%

Loan-to-Value: 70%

Risk factor: 2.0%
Management factor: 0.4%
Equity return rate: 14%
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Solution: (2)2)7)7) i (- ) 5) EETE
(4)-)o)7] BOEA]:F1a [HikE [@)]'hc:2]

(3)6)4)7) EXAEA (3] o) 8 ] o) EXRITi
(23] 8) R (7)7 ) 3) E3TH I

(o) 15) ETEN (2) I (- [ 5) IE=E (- [ ) GEE

@O LTV | HOKE ]

(12 - )7)s) e (1) 4) E=E

ELTA... Result: ¥M0I=13,952.34
[ ChP: O Result: CAP%=13. 26

Result: $VYAL=128,283.688

Notice:

¢ Allratesareyearlybutare compounded monthly. Alldollar
amounts are yearly.

¢ Besidesbeing a property valuation tool, this formula is also
handy for calculations of Net Operating Income ($NOI).
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This formula allows up to two mortgages and a “wrap” loan. You

specify when the second mortgage and the wraparound loan

begin, via the variables M and W, respectively:

[ TTTTTTT ] Je
.
-_M_—'PW 55
[ TTTPTTT ] e
.
Mg 1T e

NW

The formula can compute the payments (or any of the other usual

loan parameters) on the first two mortgages, then the borrower’s

overall APR (including any points paid on the first two mort-

gages), and also any of the loan parameters on the wraparound

mortgage.

Of course, the formula can also wrap a single mortgage, or find

the APR on one or two conventional mortgages (no wraparound

at all). But if there is a wraparound mortgage, it may start no

earlier than the last mortgage.
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Approximate Memory Required:

FURAP~2HD: BXCH1+I%1+PV1
+PMT1+FVY1+N2+I%2+PVY2+PM
T2+FY2+PTS1+PTS2+L (Y= IF
CHM>=WiMAX(HL:M+N2I s WD 2+
APR%+NW+Y X W+PY+PMTIW+FY
W)+IF(S(APR*>: - CUSPV (L
A:APR%+12> : N> XPMTIW+FYId
XSPPY(G(AY : HW>+PYI ) XSPP
VCGCAX S WD HPYIXCL-PTS1+1
A +PMTIxXUSPY(GCAY : MINC
Hi:WX>+IFC(H1<=:FVY1xSPF
VMCGCAXENL > 2 @) +SPPYCGCAY
tMax(PY2x(1-PTS2+1008)+P
MT2xUSPY(GCA : MINCW-M:H
233+ IF(H2+M{=l: FY2XSPPY
CGCAMEN2>:@X 2 IFCSCNLD

OR S<CI%1> OR ScCPVY1> OR

SCPMT1> OR SCFV1I»:PV1I+P
MT1xUSPY(I%1+12:H1>+FV1
XSPPY(I%1+12:H1»: IFCSCY
“W>» OR SCPYMW> OR SCPMTH
Y OR SCRFYMI sYxM=12-LCY:
YEW+125+PYH+PMTIXUSPY (G
(YN +FYWXSPPYC(GCY 2N
Wr+IF(HI>W:FVIXSPPY(GCY
FiNL-MWOY+PMTLIXUSPYC(GCY ) :
Hi-W>:@>+IF(H2+M> W FY2x
SPPY(GCY 2 s N2+M-W2+PMT 2%
USPY(GCY 2 s N2+M-1> 82 PY
2+PMT2XxUSPYCI%2+12: N2X+
FY2XSPPY(I%2+12:H22 233

Required Knowns: M, W, NW.
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Example: Ahome currently hastwo mortgages: $100,000 at 10%
for 30 years (no balloon); and $50,000 at 11.5% for 10
years, with a $10,000 balloon. The second mortgage
began after the 15th year of the first. Now, after the
20th year, the owner wishes to consolidate loans and
get financing for more remodelling. You offer to wrap
his current mortgages, loaning $50,000 in new money,
for 120 monthly payments and then a $25,000 balloon.
What should the payment amountbe to get youa 17%
yield? What then is the borrower’s overall APR%? He
paid 1 point up front on the first mortgage, 2 points up
front on the second.

Solution: (3]6] o) MCINE (1) o) NI

()oY o) o) oY o) NI (o) TN

Result: PMT1=-877.37
HikE [@B0] N2 [80008] 1:2 |
80000 riz [BOO00EA] Fue |
Result: PMT2=-638. 22
[T ()8 o) I (2] 4 o) I

MOKE
(5] 0] o) o) o)+/-) IETEM (2)5) o) o o) I N

Result: PMTW=2,2061. 26
| MORE | MORE | MORE (€3] PT:1 (B3] PT52 |
Result: APR*=18.51
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Notice:

Important: For cash-flow signs (+ or -), take the viewpoint
ofthe borrower on the first two mortgages; take the lender’s
perspective on the wraparound loan.

All payments are assumed to be monthly, in arrears.

You must solve for the payments (and all other parameters)
on the first two loans before computing the APR% or any
parameters on the wraparound mortgage.

The formula doesn’t allow points for the wraparound mort-
gage; for PVW, use the net new money loaned.

The formula can also be handy for determining whether it
makes sense simply to refinance a single mortgage:

- First, compute the APR% of the original mortgage
(including any points and other fees charged), if you
pay it off over its normal term.

- Next, calculate its current balance. Use this number
as the “balloon” on the “first” mortgage and as the
“starting balance” on a “second,” which starts now (at
the same time you pay off the first). Be careful of the
cash-flow signs!

- If the overall APR% of this “back-to-back” pair of
mortgages (including the lower interest rate and the
refinance points/fees for the “second”), is lower than
the first APR%, you save by refinancing.
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This formula will analyze an income property for net cash-flows
at purchase, annually during operation, and upon re-sale. It also
computes investment measures for the first year of operations:
GRM, cap rate, equity return rate, and cash return rates before
and after taxes. It allows for two mortgages on the property, and
can handle inflationary increases of rent, property assessment,
insurance and maintenance. The investor holds the property for
a whole number of years and sells at a price based upon a given
cap rate and Net Operating Income in the year after the re-sale.

FIFPA: OxCLCD: $PR+Ox$COAR-
FM1+BXCNI+I1%+PTS1 0 -$M2
2+LCCiGCDY+(EMIXPTS1+8x%
CNE2+I270+$M2XPTS2)+108+
FCOAY+LCH: CIPCFR.MOX (L -
FPCER. VO - INS-$MNT+BXI
MP%-$PRXFPCFX.PT2>xLCI:
1+IPCF%.PT>+188>"~(G{Y)-
122+ (2 IFCTYRS+BXCGK. I
T+B=.CP><Y OR ¥<1:B8:12>
L+CP:$MI=USPYCLCJi T1%+1
225 12xN1 2 >+l (R $M2+MARC
1E-99: USPY(LCK: I2%+120:
12xN22 2 ) +Bx ($NCF+GRM+CR
P*+EQX+CCH+ATCCHXI+LCE: ¢
FM1-PXUSPVY(J: 12X%CY=-1220
FESPPVYCJR 12%CY =102+l CF:
CEM1-PxUSPV(J: 12XY )2 +5P
PV CJ12xY D 0+L (G CFM2-0X
USPY(K: 12X CY=-1222+5PPVYC
Kil12xCY=-1222+LC(H: ($M2-Q
XKUSPY (K= 12XY 2 )+5PPV(K: 1
2xXY 2 2+LCAIN-12X(P+R)-FP
CGH. ITIXCN+E+G-F-H-12%¢
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P+R)-$PRxIMP*+3158-(C-D
-$COA>=TYRS-IFC(Y=1:%C0RA
t@X I )+IFCSCENCF i AXZ-1
FCyY=B:Ci@)+IFCY=TYRS: (1
-IP(B%.CP>+188)xNXI+FP(
B%.CP>xX{1-L{T:IPCG%.IT>
+188xXFP(G*. IT»»2-F-H-TX
$PRXCYXIMP*%+2158-1>:8)-
$NCF: IF(S(GRM>»: GRM-Zx%P
R+IPC($ER. M2 IFCSCCAP*>:C
AP*+188-Z2xN+$PR: IF(SCEQR
Z)ER%+1086-2Xx($PRXCI-1)
+A+E-F+G-H>»=D: IF{SCCC*>
ICCx+188-2X(N-12%(P+Q> >
+C:ATCC*+188-Z2xXA+Cr3 33>

Approximate Memory Required: 60% to use, 14% to store.

Required Knowns:  All variables except $NCF, GRM, CAP%,

EQ%, BTC%, and ATCC%.

Example: A certain office building is appraised at $750,000, of

SOLVE Solutions

which 70% is improved). The proposal: Put $250,000
down and secure two mortgages: $350,000 at 10.5% (20
years, 1.5 pts.); and $150,000 at 12% (10 years, 2 pts.).
Costs of closing/acquisition will be $2,000. Maximum
gross rents are $125,000 annually, with 6% vacancy/
loss. Insurance will be $3,000; maintenance/manage-
ment will be $12,000. Property taxes are2.5%. Rents,
expenses and property value will follow inflation: 5%.
The income tax is 33%; capital gains are completely
taxable. In 5 years, the property will sell (through a
broker, for a 6% commission), at a cap rate of 11.5% on
the Net Operating Income expected for the 6th year.
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Solution:

Find the net after-tax cash-flows for the initial in-
vestment and for each year of operation. Also, for
Year 1, find the GRM, cap rate, equity return rate,
and cash return rates before and after taxes.

Key in the formula and [N

Then (7)5)(0] 0] 0)(o) XM (2) 0] o) o) EXXTA
B800EE] i+ (B0 H |

o) -J5) EM I (1) - [5) EENR

0880000 ¢t @] N2 |
@8] 12: (@] F1::

(HMIEE (88000800 (3)oJoJoJE3TH
(1)2) o) o) o) EXEITHI IMP=

(5)-XoJ2]s) Nl
(HORE (@] TVRS |
(1 o) o) J3)(3) KcEd (e ) - 1)1 (5) XA

ONEMET... $MCF=-260,258.80
OMMETT.... $#NCF=12,896.17
CGMMETE.... $#NCF=14,497.89
GMMELT.... $#MCF=16,834.20
C)MEETTL.... $#NCF=19,244.15
CNMMELT.... $¥NCF=414,242.86

€] " |MORE]

[ R GRM=6. 088

CAP%=11.17

EQ*=25.64
... CCx=6.15

ATCC*=4.96&
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Notice:

¢ The formula will calculate values for the investment test
values (GRM, CAP%, etc.) for any year within the scenario
(and give zero values for years outside the scenario), but
theinvestment tests are generally applied only to Year 1. So
be sure that Y=1 when computing these test values.

¢ Tax relief from costs of acquisition is taken in Year 1. Tax
relief from loan fees (“points”) is prorated evenly over the
term of the analysis.

* Mortgage terms may be for whole numbers of years only.

¢ Projected property appreciation in Year 1 (at the assumed
rate of inflation) is included in the equity return rate.

¢ If an investment scenario has uneven income (expense)
projections, you can account for such odd or special cash-
flows with a simple extra calculation for any given year:
Take the resulting $NCF and add (subtract) the after-tax
portion of the extra income (expense). For example, if, in
Year 3 in the example scenario, an extra expense of $1000
is projected, the true $NCF for that year would be:

$16,289.70 — 1000x(1-.33) or $15,619.00

* Toconserve memory, the formuladoesnotuseG{ 2 tokeep
intermediate variables off of the menu. These single-letter
variables therefore appear in the last pages of the menu;
they may be ignored.

¢ This formula and the next one (FMRR) can both fit into the
machine at one time. Together they form a potent combi-
nation for analyzing commercial real estate investments.
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This formula will analyze a CFLO list named $:

FFMRR*~IRR%:BXCIF(GCPAY
Ryy=B:L{P-YR:1>:82+L(Z2: 2
(Gil:SIZECCE» s L H#TCHGD
3+ CHELCFs LMLz @222
+E(GISIZECC$»:8:-1: (T
THTCHIGHIe -1 LM GCMO+
FLOWCH:G »+IFCGCMa<B:LC
M: G(MI>XSPPY(SAFE%+G(P-Y
RY:MINCGCZ2-GCHI= 1222
CH:GCWY+GCMIXSPFY (RSKX+
GCPAYRI:GCHI »+LCMzB2 20+
L{F:GC(F>+IFC(G=8:8:FLOMNC
F:G))XEPFY(GCIRR%»+G(P~
YRITGCHI D) +LCHIGCHX+1 32
3+IFC(SCFMR%> OR SCSAFE
%3 0OR S(RSK*)»:Bx(SAFE*+
RSK%)+G(MI»XSPFV(FMR%+GC
PAYR:G(EX2+GCHI s IFCSCE
MINY s $MIN-GCMy s IFCSCEFN
> OR SC(PsYR>:$FW-GCW»+0
*PAYR:FLOWC($: 8)xSPFV (IR
Rx+PAYRIGC2II+GCFI 22D

Approximate Memory Required: 28% to use, 8% to store, not
including the $ list.

Required Knowns: The number of cash-flow periods per year
(P/YR), and a CFLO list named $.

Example: Find the FMRR for the following cash-flow scenario,
assuming that all cash is taken from—and returned
to—an account earning 6%. Compare the FMRR with
the IRR for the same situation.
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Year Cash-Flow
0 $ (75,000)
1 15,000
2 15,000
3 (60,000)
4 75,000
5 (35,000)
6 200,000

Solution: First, build the $ list (if it doesn’t exist already):

[ QD] FIN |cFLo | GET |#NEW] NAHE (O]

Now HINI3, key in the formula and KA.
Then (6) EEIH (6 ) (HE:
FHF: Answer: FMR*=16. 78

B Answer: $MIN=-97,876. 27
ET Answer: ¥Fl=247, 178.606

ETEEEE... Answer: [RR*=20.69

Notice:

* The P/YR defaults to a value of 1 (i.e. yearly cash-flows) if
you neglect to give it a value.

e The IFCSCFMR%> OR SCSAFE
%) OR S(RSKX%) ..
lets you use the same portion of the IF ¢S structure to
solve for each of several variables. Normally, you do this by
leaving that portion for last in the structure, but you get a
better menu by placing this “multiple” option earlier.
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20.

From an asset’s basis and salvage values, class life and current

year, this formula computes that year’s best depreciation and
Remaining Depreciable Value (RDV),* with these MACRS rules:

Property examples Class Allowed Depr. Method
tractors, racehorses 3 years 200% DB or SL
vehicles, office/lab equip. 5 years 200% DB or SL
furniture, fixtures, misc. 7 years 200% DB or SL
fruit/nut trees/vines 10 years 200% DB or SL
roads, shrubbery, 15 years 150% DB or SL
farm buildings, 20 years 150% DB or SL
residential rental prop. 27.5 years SL
nonresidential real prop. 31.5 years SL

FEMACRS: B C(L(B: (BASIS-5
ALY >+=CLASS>+LCF: IFCCLAS
S<11:2:IFCCLASS<21:1.5:
@22 0+L(C: 1-GCF2+CLASS) +
LCA:BASIS®XGC(F»+CLASS+L
C(Y:IFCCLASS>20:8: IP(1+L
MCCBASIS-SALV)+BRASIS+G(
Faa+LHCGCCa 2222 +L (R MAX
(BASIS-SALY-ZCM: 1EMIMCY
R#-1:GCY2 2 1iGCAIXGCCO™
C(H-122-MAX(E: YR#-1-G(YD
2XGCBI 1B ) )+ IF(SCMACR>:
MIMCGCRY S MAXKCGCAIXGCCH ™
CYR#-1>:G(B>>>-MACR: RDY
~GCRY+MIMCGCRY T MAXKCGCAD
XKGCCICYRH#-12:1G(BI > 2D

Approximate Memory Required: 21% to use, 6% to store.

*Assume for this formula that an asset is placed into service at the beginning of the tax year.

390
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Required Knowns: The asset’s BASIS and SALVage values,

and its CLASS life.

Example: Youbuy asmall office building with an improvements

Solution:

Notice:

SOLVE Solutions

value of $75,000. You also buy a $10,000 computer for
the office, and you landscape the property with $5000
in shrubs. Estimate salvage values for these new
assets: $15,000, $500 and $0, respectively. What de-
preciation can you take for each in tax years 3 and 4?

Key in the formula and press IfI¥dll. Then take the
assets one-by-one, starting with the building:
(@Xs)0) o) o) EEEFE (115 ) o) o) o) TN (3) 1) - J5) HNER
GIEEAGIEA Answer: MACR=1,984. 7&
ETE RDY=54,283.71
@] Rd [HACE | Answer: MACR=1,984. 76
EBTE RDY=32,380.95
(1)) o) o) o) CERE(5) o) o) IEETHIN (5) W
GEENERIEA Answer: MACR=1,988. 86
ErE RDY=1,2806.00
@] R [HACE | Answer: MACR=1, 2806. 88
rm RDVY=0.808
(sXo)oJ o) ENERH (o) TN (1)5) HEFEH
B)] "rit |HACE ] Answer: MACR=485. 88
ETE RDY=3,645.00
@] YR [HACE Answer: MACR=364 .58
Erm RDY=3,22868.358

This is a modification of a built-in formula, so those
equations (for Depreciation)in your Owner’s Manual
(Appendix B) are the starting point of this formula.
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Approximate Memory Required:

The strategy for a short formula is to create two SUM lists (V and
C) containing the volumes and costs as bid by the manufacturer.
Then you use the built-in forecasting tools (in the SUM Menu) to
find the best-fitting curve type and its parameters (M and B),
which you then key in as known values in the formula (for
CTYPE, use these values: LIN=1; LOG=2; EXP=3; PWR=4):

kIHY:BxX(TOTAL+HOLD=+BVD
L+YOL+$ER. +CTYPE+M+B)+1
FCSCBYOL > = (MxBYOLXHOLD>
+288+-TOTAL+IFCCTYPE>2: M
s @) )xIFCMODCCTYPE: 20=0:
1:BVYOL>-IFCCTYPE=4:1:B-
IFCCTYPE=2:MxC1-LMCEVOL
222802 VOLX$ER. -BXIF(CT
YPE<3: 1: IFCCTYPE=3:EXP(
MXVOL 2 S VOL M 2-MXIFCCTY
FPE>2:8: IF(CTYPE=1:VOL:L
HCWOL2 202

This version does the curve-fitting, too, from one SUM list, Q:

FINY:Bx(TOTAL+HOLDX+EYO
L+VOL+#ER. +T+M+BI+IF (5S¢
EVOL > BxXCLCHISIZESCRI >+
LexksZCIiliN-122 ITEMCR:
I2osNx20+L (e ECTa 1 N-11
2:LNCITEMCR: I2 2 > +Hx22+L
CYSZECIi2i M2 ITEMCR: I
FHXZ22+LCZEECI I 28 M 28 L]
ITEMCRE T2 2+Mx2)+L (51 E¢
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Approximate Memory Required:

SOLVE Solutions

I:1:N-1:2: CITEMCQR:I =KD
23+l CLiECIs1 =122 CL
NHCITEMCR: I22=W>~232+LCU
PECI:2iMi 2 (ITEMCR I =Y
20230+l ECI 2N 2 (LN
CITEMCQ:zI»>=-23~232+LCC:
ZCIsliN-1:2:CITEMCQ: I 2=
BIXCITEMCR: I+10=-Y>2>+L(
DeECIzi:H-1:2: (LNCITEMC
QeIx2-WIXCITEMCR: I+12-Y
D3)+LCEECI a1 :N-1:2:CIT
EMCR: ID-KIX(LNCITEMCR: I
+120-Z230+L(F:ECIs1:4-1
P20 (LHCITEMCQ: I x=HMax(L
NCITEMCR: I+122-2020+LCG
iCr2sS+Ud+LCH: D 2L +U>+
L{J:E™2+S+V)+LC(K:F~ 2L+
Va+L(T:IFC(G>H AND G>J A
ND GrK:1+Bx(L{M:C+S>+L¢
BiY-Mxx»>:IFCH>J AND H>
Kiz2+@x(L{M:D=L>+L{B:Y-M
XWI i IFCJ>K:3+8XCL(M:E+
S)+L(BiEXPC(Z2-MxK22>2: 440
XCL(MiF+=L)+L(B:EXP(Z2-Mx
WX>2223 33+ (MxBVYOLXHOLD
+208+TOTAL+IFCT>2:M: 3> >
XIFC(MODCT:=2>=8: 1:BYOL >~
IF(T>3:1:B-IFC(T=2: Mx(1-
LNCBYOL > >: @22 VOLX$ER. -
BXIF(T{3:1: IF(T=3:EXP(M
*NMOL > s VOLMI »-MXIFC(T>2:
B: IFC(T=1:VOL:LHCVYOL> >33

56% touse, 14% to store, not
including the list, Q.
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Required Knowns: The TOTAL sales volume estimated foran

item over a period of time; the added cost
(asa%)ofholdingitininventory overthat
time (HOLD%); SUM list(s), Vand Cor Q,
of order Volumes and their corresponding
Cost quotes (Q contains successive pairs
of values: volume, bid, volume, bid, etc.).

Example: A certain book will sell 75,000 copies over its life. It

Solution:

will cost the publisher an additional 60% to sit in in-
ventory over that time. To manufacture the book, a
printer bids as follows. Use the short formula to find
the publisher’s optimum order volume, that unit cost,
and the unit cost of an order of 15,000 copies.

Order volume Manufacturer’s bid
2,500 $ 8,500
5,000 $ 14,000
10,000 $ 25,500
20,000 $ 44,000
40,000 $ 82,000

First, build the V and C (Volume and Cost) lists:

[ (TYY] sut | GET [#NEL [NAME (W]

| GET [#NEW | NiME [G]EN)

Find the best-fitting curve: (tosee
small differences in “fit”), I 0T 0 I
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[ LIN | CORF (result: CORR=.939439)
EXDINENEEE (result: CORR=.942971)
EXDIEEGMETA (result: CORR=. 942628)
EXDEEAEIA (result: CORR=.999398)

Thus, LIN is the best-fitting curve type. So
and HIEZI (M=1.945438) (sT0]0);

B B=4,645.833333) (sT01).

Now, touse the short formula, (DisP) I ¥H(2]INPUT),then
@MANHIN, key in the formula, and IHA. Next,
[MOFE | (1=LIN), (ReL)o) IGNE (Rel)() CEML
Now T

Answer: BVOL=24,433. 97
COEMMEETN.... Answer: $EA.=2. 14

G000 EMEITM.... Answer: ¥EA. =2. 26

Notice:

¢ Thelonger formula would require only the last four lines of
this solution—no curve fitting. That formula uses the same
Forecasting equations as SUM (in Appendix B of the HP
Owner’s Manual). You could use it for any such SOLVE-
formula curve-fitting solution. Note that for speed here,
you must compute BVOL before doing VOL/$EA. calcula-
tions. And, because of memory limits, variables normally
hidden by G{ > appear harmlessly (later) on the menu.

¢ The formulas compute the order volume, v, that minimizes

TOTAL C(v)( HOLD%
this total cost, : T(v)= . C+ (ZV)( 01()0 0)

where C(v) is the function (one of the four CTYPE’s) that
best describes the manufacturer’s set of quotes.
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You key in parameters for a scenario that looks like this:

TD M$svV

sD

MD D$sSV

MS$FX

RRERERRPRRER

DSFX... ... DSFX R S

MSVH ™y
DSIN MS$SVR

The formula:

MMANMF . ROI%: BXCI%XYR+PAYR
+DEIN+DEFX+DESV+HMEIN+ME
FR+MD. SD+MESV+$EVAR+$PRC
+L(P:L{F:M$ESYID+LCH: TD-
IP(188xFPCMD.SDY»+12+L¢
ViGCHSLD )= (GCHY =2 (G(ND
+1220+ZE(T:TDs1:-1:LCP:G
CPY>+IF(T=IPC(MD.SD>: DSV
-MEIN:B>-IF(T<=IPC(MD.SD
YiDFFXIMEFKI+IFCTSTD+1-
GCHY 181 ($PRC-$VARIXG (V)
XKCGCHI=TD+Tr23+IFCGCPY>
B:L(F:G(F)+GCPIXSPFYC(I%
YR+PAYR:TD-T2»+LC(P:@>>:L
(PiGCPY+=C1+I%YR=P-YR>>>
23+IF(SCR%YR> OR SC(FEPRC
> OR SCHSLDY OR SCTD>:(
1+R%YR+P-YR+=188>"TDx (G
Pa-DFEINI+GC(F)+OX$PRC+#5S
LD-#SLD:$MIN+GCPI-D$FIND

Approximate Memory Required: 29% to use, 7% to store.

Required Knowns:  All except $PRC, TDAT, R%YR, #SLD and
$MIN.
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Example: The capital equipment to develop a new product will
cost $10,000, of which $2500 is salvageable after-
wards. Development overhead is $25,000/mo. over 3
months. Then manufacturing will begin, requiring a
capital expenditure of $150,000 (of which $30,000 is
salvageable) and fixed monthly costs of $15,000 (con-
tinuing throughout the sales life). Sales will begin a
month after manufacturing. If each unit costs $20 to
make and sells for $99, how many must be sold within
2 years of first investment to break even (i.e. to return
the cost of money, 11%)? What minimum cash must
the company commit up front to fund this project?

Solution: (111) AT (1) 2) AT (1 o) o) o) o) ]
B88000|rif: 800

RT3 (1)(5 ) 0] 0) 0] (o) REZT (1)(5) 0 ) o) o) EETH
(3-)0)4) EIEa (3)0) 0 o[ 0) EEF 2 o) EXTTA

HikE [OB)] EPEC [@@] T0
D EEEET... Result: #5LD=2618.73
£ MINIS Result: ¥MIN=36,381.72

Notice:

¢ The assumed sales pattern is linear growth—where the
number of units sold each month increases by a set number.

¢ Each project checkpoint (Manufacturing Date, Sales Date,
Target Date)is measured as the number of periods since the
start of the project. Two of these points are formatted in one
number, MD.SD (“Manufacturing Date. Sales Date”).

¢ 3$MIN is an unknown entirely independent of R%YR.
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This formula behaves like TVM, except that you also specify the
yearly inflation rate (INF%) and income tax rate (TAX%):

PTAXES~IMFL: BX(N+IXYR+P
V+PMT+FV+IF(P-YR=8:L(P~
YR:122:82>+IFC(SCBEG?>:R
BSCGC(BEG?>-1)-BEGY-8XC(T
ARE+INFZ2: IFCSCREYRI 2 CC
(1+(SPFY(IXYR+PsYR:P/YR
2-10XC1-TAXRXK+180) ) +SPFY
CIMF=+=P-YR:P-YRI 2™ INVCP
sYRI-12X108-R=ZYR+P-YR:P
VHFYXSPPY (L CI: COCL+CSPF
VOIRYR+PAYRIPAYRI-12%C(1
-TARZ=+188> ) +SPFVYCINFX+P
SYRIPAYRIITINVCP/YRI-10
x188) N+ (1+GCI>+108XBE
G?)XUSPY(GCIXENIXPMT )

Approximate Memory Required: 19% to use, 5% to store.
Required Knowns: None.

Example: Assuming a 5% annual inflation rate and an income
tax rate of 28%, if you invest $166.66 of buying power
each month (at the end of the month) into a mutual
fund that earns 15% per year, what buying power will
accumulate in this account over 30 years? Whatisthe
equivalent annual growth rate of this buying power?
What if the account were tax-deferred —like an IRA?
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Solution: (3)]o)X][1]2]=)(ALG) or (3)0o)(INPUT[1)2)X) (RPN) N
(1)) I (o) I (1) 6] &) - J(6 Y6 J+/=) NIk, I
(1)2) EZEA O3 (toggle this until BEG?=0. 88)
B0 Thi: [@] INF: |
... Result: RZYR=3.98
CIGEANE...  Result: FY=166,687.32

[ MORE |
(o)RFTEEIE.... Result: R%xYR=9.96
[MORE] FU Result: F¥=373,414.62

Notice:

¢ Theformula assumes that interest is taxable once per year,
but that the inflation, interest and growth rates compound
once per period (thatis, P/YR times per year). Keepin mind
that the level, periodic PMT amount is in terms of buying
power (“today’s dollars”). In order for that buying power
investment amount to remain steady, its face value would
be increased every period—to keep pace with inflation.

¢ The money accruing in a tax-deferred account—such as an
IRA—may be taxable upon withdrawal.

¢ The equivalent interest calculation (I) in the formula is
donetwice—inthe IF CSCR%YR > ... and the general TVM
formula—to allow for independent unknowns. You could,
of course,use G{ I » forallbutthe firstL ¢ I3 ... definition,
but this would destroy the total independence of the un-
knowns. Alternatively, you could movetheLL ¢ I % ... defini-
tion to the menu-ordering section, and use G{ I » thereaf-
ter. But then I%YR, TAX% and INF% would be required
knowns; you could never solve for them.
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This formula is extremely useful and versatile for all sorts of

retirement scenarios:

PRETIRE: 8xX(HYRS+$GI+TBR
A+ INFR+IXYR+5INV+ERET+R
YRS+REZYR+$RGI )+ IF(SC$RE
T $RETXSPPYCLCI: CCC1+C
SPFVCIXYR+12:120-10%C1-
TBR%+1882 >+ (1+INFX+168>
PINVCL22-10x1880 WYRSX
120-USPY(GCI i WYRSX120x
FLIXXINV+-188: USPY(CCC1+
CSPFY(RZYR+12:1122-10x(1
-TER=+1885)+(1+INFx+108
224INYC122-1>%188: RYRSX
120x$RGI-USPVYCLCIZ CCCL+
(SPFVYCIXYR+12:120-10x(1
-TEBR%=+188)»+(1+INF~=+10668
23INVCLI20-10%10880 YRS
X123 xECIXKINY-188+SPPYC
GCIDiWYRS®1Z2)D

Approximate Memory Required: 23% to use, 6% to store.
Required Knowns: None.

Example: Your monthly salary is $3333.20/month, with annual
cost-of-living raises (5% a year). If, for 35 years, you
invest 5% of each monthly paycheck into a growth-
oriented mutual fund IRA (tax-deferred until with-
drawal) averaging 15% growth per year, what gross
income (today’s dollars) could you draw for 30 years of
retirement if you roll the account into a more secure
bond fund at 10%? What is the rollover amount?
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Repeat the problem for a taxable account (28% in-
come tax bracket). What if, in addition to the 5% of
income that you're putting away in that (taxable)
account, you were also allowed to invest the 7.65%
that now goes for Social Security and Medicare?

Solution: (&35 EHAEIGEEE2)EEHE
(oJETEA (the IRA incurs no taxes until withdrawal)
@] INF- (@8] Ik N HORE ]
() BT (3) o) IATEN (1 o) AT
HIA. .. Result: ¥RGI=3,494, 37
Result: $RET=644,295.72

HMUKE (B8] TEFR: |
CIGAEEE.... Result: $RET=242, 348. 26
What a difference an IRA makes.

(2] JeJs) EFI
Result: ¥RET=613, 120. 83
.. Result: ¥RGI=2,388.29

Notice:

¢ Theformula assumes thatinterestis taxable once per year,
that the inflation rate compounds annually, that interest
rates compound monthly, and that salary and investment
cash-flows occur at the end of the month.

¢ Since there are no required knowns, you can solve for any
parameter by specifying all the others.

¢ The money accruing in a tax-deferred account—such as an
IRA—may be taxable upon withdrawal.
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This formula estimates the remaining balances of two IRA’s and
three other accounts after being drawn upon by a retired couple.

Fromthe retirement date onward, the retiree(s) draw(s) a steady
after-tax annual income, adjusted for inflation. No more contri-
butions are made to any account; rather, they are drawn upon to
provide the portion of income not covered by the Social Security
benefits that each retiree receives, starting at a given age. These
benefits are assumed to have yearly Cost-of-Living Adjustments
tomatch inflation. Half of the benefits are assumed to be taxable.

The elder spouse is designated as spouse A. The three non-IRA
accounts are depleted first (in direct proportion to their starting
balances—so that they all exhaust at once), thenIRA,, thenIRA .
All withdrawals on the IRA accounts are assumed taxable (and
a 10% penalty is applied to withdrawals from an IRA account of
a spouse not yet 60 years old). Non-IRA accounts #1 and #2 earn
taxable interest; account #3 earns tax-free interest.

The retirement ages given must be no later than when the first
Social Security benefits are drawn, and both spouses must live at
least until they are both drawing Social Security benefits. Upon
the death of spouse A, the formula assumes that spouse B will
then maintain the income level and tax bracket; inherit all
accounts unencumbered; and draw the greater of the two Social
Security benefits for the rest of his/her life.

PRET~IRA~SS:Bx(LC(A:RNDC
AGER-IF(AGEE=8:L(AGEB:A
GER>:AGEE>:@>2+L(I: IPCI
X.T%2+188>+LCT: 1-FP(I%,
T%> 2 +$SA+SAGA+$SB+SAGE+
LCEFIPCEL.XO+IPCHE2. 50 +]1
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Approximate Memory Required:
Required Knowns:

SOLVE Solutions

PCES. %0 0+LCFIIPCSAL %D D+
L{@: C1+FPC($A. %2 2 +C1+GCT
D)+LCGIPCHB. %0 ) +L(R: ¢
1+FPC$B. %0 0 +(1+GCIX 2>+l
CJrIPCHL. %0+GCEY D +LCK: T
P($F2.%)+GCE »+L(P: (1+(I
PCFL.%O)XFPCHL. 5O XGCTHX+I
PCEF2. %IXFPCH2. %0 XGC(TrI+1
PCE3. %OXFPCE3. %0 0+GC(EY )
+(1+GCI>»2)+LC{L:RND{1BBx
FP(AGB.L>:8>>+L(H: IPCAG
B.L)>»+#MYI+Z(M: RND(AGEB
tE)+H1IMINCGCL Y = GCHY > = 1
LCYs$NYI-C1+GCTrx+2%CIF
(M+GC(A>>=RND{(SAGA: 8> AN
D M+GCAX<=MIN(GCN>+G{A>
tGCLY Y $SA0)+IF (M>=RND
(SAGB: 8> : $SB: B+ IF (M+GC
A>>GCL):MAXCESA-$SB: @) :
BX2)+L(E:GCEXXGC(PY-GCY )
YHLCF:GCF X XGCRI+MINCGCE
2i@)L(Z2 IFCM+GCAX BB G
(TI)-.1:GCTH220+L (GGG
XGC(RI+MINCGCF 18 xXG(2)+
IFCM<EB:G(T>»-.1:GCT2»22+
LCE:MARCGCE>»= @2 >+L(F:MA
RCGCF:@2 00 0+0x$NYI+L(E
Bl:GCEM®G(JD»+L($B2: GCE
IXGCKI X+L($EB3:GCEMX(1-G
CU)=-GCRI ) )+LC$FBAGCFY 2+
LC{$¥BB: G(G>>=$TRB+8x($B1
+$B2+%B2+$BA+$BB>

52% to use, 13% to store.
All except $NYI, $TRB, and $B1-$BB
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Example: The husband is 55; his wife is 46. Their income tax

Solution:

bracket is 33.4% (including state and local taxes) and
inflation averages 5%. Both will begin to draw Social
Security benefits at age 65. His yearly benefit will be
$22,800; hers, $17,700. The couple has $60,000 in a
bank account earning 6.5%; a taxable mutual fund of
$34,330, earning 15%; and a tax-free fund of $57,000,
earning 8.0%. The husband’s IRA of $495,600 earns
7%. The wife’s IRA of $200,000 earns 11.0%. Both
expect tolive tobe 89. What after-tax income (today’s
dollars) can they expect for the rest of their lives? If
they draw that amount for 3 years, how much buying
power is left in each account? 10 years? 30 years?

(s)(5) IETETN (4 ) &) IETETE (5 ) - 3 3 ) 4 EENEA

(2]2)e) o) o) I (6] 5 ) SN

B0800) kL

O)EAMAELTHA. .. Answer: $NMYI=46,754.98
GO $TRE=7"7r,9321.92

(HOKE [GIOR] EEI | $B1=6,810.36
(W] EE2 | $B2=3,896.66
REUETER $¥B3=6,469.84
RCUETTH $¥BA=524,462.85
GeW| EEE | $BB=236,282. 22
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(FORE | MORE JMORE |
(e (e o) (EMERT $TRE=473,998.27

[HORE |G| EEI | $¥Bl1=8.80

o] ZE2 | $¥B2=0.0606
RUETER $B3=0. 608
ReUIEETH $BA=127, 366.64
el EEE | $BB=348,631.64
[ FMORE | MORE | MORE |

$TRB=293, 858, 79
[HORE [GB] ZE1 | $¥B1=0.0608

(GIe] £E2 | $¥B2=0.08
REUETER $¥B3=0.0606
RUETTH $BAR=0. 68

G| EEE | $BB=298,8508.79

Notice:

¢ The couple retires at the same time, at the ages given. All
rate compounding, incomes and taxes occur annually; all
dollar amounts are buying power at the time of retirement.

¢ Tosavespace, many variablesin the formula represent two
values—formatted on each side of the decimal point.

¢ You specify the term of the analysis by projecting that age
for spouse B—the integer portion of the variable AGB.L.

¢ Thecalculation of $NYIis slow. To speed things up, key two
“ballpark” values (one after another) into $NYI, and then
compute $NYI. The machine will take these as suggested
guesses and home in faster on the correct solution faster.

¢ Toseethe values ofthe individual remaining balances, you
don’t solve for them; you them—after computing $TRB.
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Where To Now?

Time to come down to Earth and check the road map again. Read the
sign and choose your next destination....

406 9. BuiLpine Your OwN Roaps: THeE SOLVE MENu



Basic Arithmetic................ 24 TEXT Lists...oooiiiin, 409
Using Menus.......coccoviiiinnnns 60 AppendiX......ccocoiiiiininnnns 424
TVYMo e 94
The CFLO Menu..........oee. 202
SUM Lists...coiiiiiiiiinnnnn. 258
TIME, Dates and Appts..... 280
The SOLVE Menu................ 294

/////W/ e

vy

Where To Now? 407



10. THE NoTEs You MAKE:
TEXT LisTts




Saving TEXT

With all that memory space in your calculator, you can certainly store
a lot of solutions, as you've just seen.

But you can also store plain text—just simple notes to yourself, or lists
of names and addresses, or to-do lists, etc. Infact, the HP 19B1 is one

of very few financial calculators that allows you to do this.

So try it...

Take a Memo: Make a note in a To Do list to “Remind Martha (x
8092) about Thursday conference.”

Here’s How: From the MAIN Menu, press KN

Notice the little a (the “alphabetic annunciator”)
at the top of the display, indicating that the cal-
culator will now be expecting you to enter alpha-
beticcharacters. So, use the left-hand keyboard to
type in the note—including the parentheses and
numerals. Here’s how it should look:

a

PREMIMD MARTHA <(x8892)
EEQUT THURSDAY COMFEREMN

[MARK] EDIT JDELET|MAME] SET |MORE |

2
R

Now press(INPUT) to finish the memo.
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Notice that you’ve begun a new list. Once you type the first entry into
a list, it then shows the characteristic dotted line—the TOP of the list:

TOP
FEEM IND MARTHA (X8892)..
[HARE]EDIT JDELET]NAIME] GET |MORE

Add Another: Remind yourself about your lunch appointment with
George on Friday at 1:00.

Just Type:  LUMCH WITH GEORGE (FRI. AT 1:88)

And press (INPUT).

Notice that onceit’sinput, each note’s display is abbreviated to one line
(indicated by the ellipsis..). And the list pointer always points to the
current entry. As usual, press (t]) to move up the list; (+)to move down.

Uh-Oh: Just now, you remember that tomorrow is your mother’s
birthday. How do you insert a note to remind yourself—in
the middle of the list?

Easy: Move the pointer to the entry before the intended entry (So
inthis case, you move the pointer toREMIMND MARTHA...).
Then just type: FLOWERS FOR MOM and (NPUT).
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And you can insert entries even at the very top of the list: will
move you immediately to the TOP marker, where you can then type.

Question:

Do This:

As you've seen, each entry gets one line in the display,
and .. indicates if there’s more than what’s visible. So
how doyou get to see a whole message? What if you can’t

remember what you’re supposed to remind Martha?

Move the pointer to REMIND MARTHA. Press IFHl.
There’s the whole message. And ifa message needs more
than three lines, use (+) to see the others. When you'’re
finished, just press to return to the list view.

And, now that you’ve created a “To Do” list, how about giving it a name
so that you can retrieve it later?

Do It:

PressCERA TO DO (NPUT). It’s just like naming any other

kind of list. Now you can create other text lists without

erasing your TO DO list....

Saving TEXT
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Multiple-Entry Records

Your TO DO listis a simple list. That is, although some entries occupy
more than one line, each note that you made was truly a separate entry.
But you can also group entries together into records....

Example: Create a text list of these important clients:

Edward J. Davis

9032 SW 96th P1.
Roisterburg, ID 88670
206-187-3492

Abraham L. President
16000 Pennsylvania Dr.
Gettysburg, PA 21199
717-TOP-HAT1

Lizbeth Regina

10 Buckingham Circle
Piccadilly, WA 98660
206-RED-HEAD

Solution: First, get and name a new list: EHINEETLTER
CLIEMT (NPUT). Now just start typing:

EDWARD J. DRAYIS weud)
9832 SW 96TH PL.
ROISTEREURG, ID 88670 (neun
205- 187- 3492 [\eUT) GEEE
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Each creates an entry. Then LA groups into a
record all entries since the previous mark (or since the

TOP). Notice the dotted line marking the end-of-record.

Now enter the other two records similarly:

AERAHAM L. PRESIDENT
16008 PENNSYLYANIA DR. ®eUD
GETTYSBURG, PA 21199 @D
717-TOP-HAT1

(HARK

LIZBETH REGINA [meup

18 BUCKIMGHAM CIRCLE
PICCADILLY, WA 93660
206-RED-HERD

(HARK

Of course, just as with your TO D0 list, you can move through your
CLIEMT list entry-by-entry with (+) and (¢). But when entries are
grouped into records, you can also move record-by-record....

Try It: Use [EITAA to get the second page of the TEXT Menu. Then
use [IT3M and IETF il to jump between consecutive records.

Notice how the HP 19Bm treats the TOP marker as its own
record.
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Question:

Answer:

Can you insert a new client record between Ed and Abe?

Sure: Move the pointer to the record marker (the dotted
line) between the Ed Davis and Abe President records.
Then just type in the new record:

GEORGE WILL IAMS (NPUT)
2643 LONGVIEW LAME wpuT)
FEASEL, WA 98702 [puT)
286~ 138-4998 (NnpuT)

Now press I EEAA to insert the record marker.

Problem:

Quickie:

Delete Lizbeth’s record from your CLIENT list.

Press RITAALTF#l to move to Ms. Regina’s record. Then
press EITTAMINFL to delete the first entry in the record.
Notice that you delete only one entry at a time—not a
whole record. So finish off the whole record by pressing
three more times. As you delete the last entry,
you’ll see the record marker go away, too.

414
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Sorting TEXT Lists

The HP 19B1 has just one kind of built-in sorting—alphabetizing.

Try It:  Alphabetize your TO D0 list (though you don’t usually).

Like So: Getthe TO DO list: RHAM NI Then press EIFAETA
Il Move down the resulting list and notice how the
entries are now alphabetized by their first characters.*

Easy, right? But how does this alphabetical sort work when the list is
divided into records?

Find Out: Sort your CLIEHNT list.

Like This: Getthe CLIENT list: Press GIFANEIMERE]. Then
JOLCEEY MORE | S0RT | YES |

Now move through the records using IEI3ill. Notice that
the records are alphabetized by the first characters of
their first entries.

*Page 197 of your Owner’s Manual lists the exact sorting order of all characters—especially useful
when you have entries beginning with symbols (¥, &, #) or foreign characters (4,G,A)
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Editing a Record

By now, it’s probably bothering you:

Ahem: Ifthe TEXT sorter alphabetizes only by the first character
in a record, then how are you going to get your CLIENT
list ordered by last name—as you'd normally use it?

Oh: You put the last name first in each record. Whatever you
want to sort by must come first in the record.

Looks like you’ll have to edit your records...

Edit: Withthel at ABRAHAM L. PRESIDEMT, press Hiill
and re-type: PRESIDENT, ABRAHAM L. (NpuT)

Now repeat this for the other records:
DAVIS, EDWARD J.
CEEEERE WILLIAMS, GEORGE

Re-Sort: Press HIANETEM.... Now you've organized the records by
the last names.

Moral Of The Story: You should carefully plan any lists you’ll want to
alphabetize before you enter the data. It will save a lot of editing.
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Finding an Entry

Of course, making lists probably wouldn’t be worthwhile in the first
place if there weren’t a quick way to search the list for a particular

entry—the one you need right now.

Keepingthelist alphabetized is one way to enhance its usefulness, but,

the HP 19Bm1 also has a searching tool to help you find items quickly.

Example:

Hmmm...

Use IETA to locate clients who live in Pennsylvania.

With the I at the TOP marker, press BT

You’ll then be prompted to enter a sequence of charac-
ters—and you can request any sequence up to eight
characters long—to locate in the list. So type PH (INPUT).

The pointer now points to the third entry in Abe’s record.
Sure enough, Abe lives in Pennsylvania.

Are there any other clients who live in PA? To find out,
just press IFLTH(NPUT)....

Ah—the pointer returns to the TOP marker, meaning
that the HP 19B11 didn’t find any other matches. So Abe
was the only client who lives in Pennsylvania.
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Another: Now find all clients in the state of Washington.

Solution:  Press FI@ once again.... You'll see the PH still sitting
there, waiting to be used again. So change this search

sequence to WA, and press (INPUT)....

What's this? TheF stopsatEDWARD J. DAYIS, who
lives in Idaho, not Washington! What gives?

Nothing’s wrong, actually. Your HP 19B11 is being very
reliable: Notice that EDWARD does indeed contain the
sequence WA. So IFTTA found it.

OK, But: You really want to find the state abbreviation and not a
part of some larger word, so change the search sequence
so that it has a space before and after the WH. And re-
member to return to the TOP of the list before you try
the IEGTA again....

Better: This time you get good results. George Williams is your
Washingtonian client.

Moral Of This Story: Your HP 19B1 will take you quite literally, so
when searching for information in a list, make your search sequence
as precise as you can (within the eight-character limit).
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TEXT Quiz

A few things to review... and a few new twists to discover....
1. How would you delete an entire list?

2.  What's the crucial difference between the (t) and (+)keys and the
Il and menu tools?

3.  Suppose you wanted to organize your TO DO list by days of the
week. How might you do this?

4. Suppose that you keep two name-address-telephone lists—one
for CLIENTS and one for COMTACTS. How do you move a
record from the CONTACTS to the CLIEMTS 1list?

5. What happens if you perform a I@Ti[# without starting from the
. \ )
top of the list?
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TEXT Quiz Solutions

To delete an entire list, you must first make it the current list,
using liH3l. Then you press and confirm that you
want to clear the list by pressing Ili3ll. Finally, you confirm that
you want to clear the list name (if it has one) by pressing
once again.

The(t)and(+)keys move through a listentry by entry—regardless
whether the entries are grouped into records. The menu tools,
A and move through a list record by record. They
aren’t very useful in lists of single entries—such as the TO DO
list—where all entries are essentially in one big record.

One very straightforward approach is to divide the TO DO list
into seven records whose first entry is numbered and contains
the name of that day of the week. Watch:

the TO DO list (it should now have three entries). Make
each entry into its own record by adding record markers: Move
the pointer to each entry and press EEITA.

Next, add the properly numbered day-of-the-week label to each
record (assume that Martha’s reminder comes on Wednesday,
Mom’s birthday on Thursday and lunch with George on Friday).
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To do this, move the pointer to the TOP of the list and type:

4. THURSDAY

3. FRIDAY
3. WEDNESDARY

The numbers allow you to sort your day-records chronologically.

Press T EIANETFE to see this.

Of course, you can add records for other days of the week and
insert “To-Do” notes wherever appropriate, giving each task the
priority it deserves within that day’s record. Then, as you finish
a task, you would delete its entry, thus “clearing your calendar.”

4.  Unfortunately, the HP 19B1 has no “cut-and-paste” feature. You
cannot move a record from one list to another; you must delete it
from one list and retype it into the other.

5. searches the current TEXT list starting from the entry
below the current entry (the one with the ) and stopping at the
bottom of the list (at which time the I returns to the TOF'). Thus,
ifyoubegin a search from anywhere except the TOP marker, IFGTE
will have skipped one or more entries and so may not find what
you’re looking for—even though it is indeed in the list.

Therefore, make it a habit to move to the TOP marker (via (1))
before using IETTA
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What’s Next?

This is the last chapter in the Course. Now you can go back and read
or review any chapter you wish.....
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Here are some Solver formulas and related explanations to help your

calculations with Canadian mortgages. Be sure to read and digest

Chapter 9, to familiarize yourself with the Solver, before trying to use

these formulas:

Canadian Mortgage Interest Conversions

Use the following formula to compute the equivalent U.S. A.P.R. (that’s
the I%YR) for Canadian mortgages with monthly payments and semi-

annual compounding interest (most Canadian mortgages carry these

terms).

Formula:

Example:

Solution:

PCa~USH: COL+CIXYR-288>
(1+62-10x1288=I%YR

Approx. Memory Required: 3% to use, 1% to store.
Required Knowns: None.

A Canadian mortgage with monthly payments is writ-
ten at 12% A.P.R., compounded semi-annually. What is
the equivalent U.S. APR.?

Keyin the above Solver formula (the I will appear when
you type the formula or review it via IHll).

Then press IHTNH (1) 2) &3 FEATH - .
Result: I%YR=11.71
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Use the following formula for Canadian mortgages with monthly

payments and annual compounding of interest (not common).*

Formula:

Example:

Solution:

BCH~USH: ((1+CI%YR+1688>~
(1+122-12x1208=I%YR

Approx. Memory Required: 3% to use, 1% to store.
Required Knowns: None.

A Canadian mortgage with monthly payments is writ-
ten at 12% A.P.R., compounded annually. What is the
equivalent U.S. AP.R.?

Keyin the above Solver formula (the I will appear when
you type the formula or review it via ITi§ll).

Then press TR (1) 2) &0 FEATA. ...
Result: I%xYR=11.39

*The rate specified on a Canadian mortgage document may compound no more than twice per year.
Most such mortgages use semi-annual compounding (in which case you should use the formulas
on pages 425 or 427); the only alternative is annual compounding, given here for completeness.

426
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Use the following formula for Canadian mortgages in general (you
specify the payment and compounding periods during calculation).
Canadian rules allow no more than 2 compounding periods per year.

Formula: PCx~USH:I (CC1+CIXYR+CAYR
+188)~(CAYR+P-YR22-1)xP
sYRX180=1I%YR

Approx. Memory Required: 5% to use, 1% to store.
Required Knowns: None.

Example: ACanadian mortgageiswrittenat 12%A.P.R.. Find the
equivalent U.S. A.P.R. if:

a. compounding is semi-annual, payments monthly;
b. compounding is annual, payments monthly;

c. compoundingis semi-annual, payments quarterly;
d. compounding is annual, payments annual;

Solution: Key in the above Solver formula. Then:
a. (1)2) e (2) T O ) 2) A A
Result: IXYR=11.71

b. I ETE....
Result: I%YR=11.39

c. () ...
Result: I%YR=11.83
d. OO E.. .
Result: I%YR=12.08
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Canadian TVM

Use the following formula to do any general TVM calculation (except
AMRT) for Canadian mortgages.

Formula: BFCTVYM: @X(N+CIXYR+PY+PHMT
+FY+IFC(P-YR=B:L(P-YR: 12
2:822+IF(SCBEGY>: 1+L (END
:0)-BEG: IFCSCEND>: 1+L (B
EG:82-END:PY+(1+BEG+108
XLCI: CC1+CIXYR+180+IF (C
sYR=B:L(CAYRIZ2)ICAYRII
(CAYR+P-YRY-12x188) > xPHM
TRUSPY(GC(I i NI+FYXSPPY(
GCIXEMI 2

Approx. Memory Required: 15% to use, 3% to store.
Required Knowns: None.

Example: A 30-year, $150,000 Canadian mortgage is written at
10.5%, compounded semi-annually.

a. Find the monthly payment (in arrears).
b. Find the balloon due in 10 years.

c. Repeat a and b for a 20-year amortization.

Solution:  Key in the above Solver formula. Then:
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a. (for ALGebraic arithmetic); or
(for RPN arithmetic)
TN (o) - s ) (1 5 o) oY o J o (o T,
I (2) I ()2 I T (END=1 . 88).
GIFANEIM.... Result: PMT=-1,347.21

b. Continuing from the previous solution:
(for ALGebraic arithmetic); or
(for RPN arithmetic)
B Then BT ...
Result: F¥=-136,984.93

c. Continuing from the previous solution:
(2]o]X] 1] 2] =) (for ALGebraic arithmetic); or
(2] o)iINPUT[1)2)X) (for RPN arithmetic)

B Then (o) and IEEIM....
Result: PMT=-1,473.21

d. Continuing from the previous solution:
(for ALGebraic arithmetic); or
(for RPN arithmetic)
I Then BIETM....
Result: FY=-118,344.15

As you can see, this substitute TVM formula can allow you to do the
same sorts of “What-If?” calculations as you could do with the built-in
TVM—but this one uses the compounding assumptions required for
Canadian mortgages.
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Use the following formula to do any general TVM calculation including
AMRT for Canadian mortgages. This works the same in all respects to
the previous formula, plus it offers an AMRT capability similar to that
builtinto the HP 19Bu. However, there are some keystroke differences
to this version of AMRT, as illustrated here.

Formula: PCTVYM~AMRT: BX(N+CIZYR+P
V+PMT+FY+IF(P-YR=0:L(P~
YR:122:82+BEG+END+IF(Cr
YR=8:L(CsYRI2)1B)+AMRT+
#P)+IFCSCBEG): 1+L(END: B
2-BEG: IF(SCEMD): 1+L (BEG
:8)-EMD: IFCSCAMRT > :LC2:
BEG>*L(BAL: RMDCPY: 22 2L
(NERT:LC(INT:L{PRIN:@2)>
-AMRT: IFCSCHEXT > s MEXT-1
E3-#P-1081E3XFP (G(NEXT >
+1E3>+8xL(B:BAL): IF(SC(B
AL > i RHDCCRHDCPMT = 20 %XUSP
VIGCID i HP-G(Z2 2 +G(B)+G(
Z2XRNDCPMT: 220 +5PPV(GCI
JIHP-G(Z23:2)-BAL: IF (5]
PRIM>:PRIN+G(B>-BAL: IF(
SCINT 2 : #PXRHMDCPMT: 22-PR
IN-INT+LCZ: 82 PVY+(1+BEG
+1868xXL (I (C1+CIXYR+108+
CYRY*(CsYR+P-YRI-12%18
B2 )xXPMTXUSPY(GCIIINI+FY
XKEPPVYCGCIDENI 220000

Memory Required: 32% to use, 8% to store.
Required Knowns: As with the built-in AMRT, you
must solve for the PMT first.
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Example:

Solution:

A 30-year, $150,000 Canadian mortgage is written at
10.5%, compounded semi-annually. Find the balance,
interest and principal paid in each of the first two years.

Keyin the above Solver formula (the I* will appear when
you review the formula via IHE§lD.

First, find the payment: (ALG) or

(RPN)
TN (0 ) - (5 ) A (45 X 0 )0 o o) IR (o ) NI IR
(2) I () 2) A T EMD=1. 80) R GIEA
EEIM.... Result: PMT=-1,347.21

Press BIFACRGA (display: AMRT=8. 88)to start the
amortization. Then to go to the next menu page.

Press EET to amortize 12 payments at once.

Now, in this order, press:
T34l to identify the payments in the group. You'll see:
NEXT=1,812.088 (thatis, payments 1-12)
to see the new balance: BAL=149,213.23
AT to see the principal paid: PRIN=-786. 77
BTIM to see the interest paid: INT=-15,379.75

NEXT=13,824.88 (payments13-24)
BAL=148,341.68

BT PRIN=-871.55

Bl INT=-15,294.97

As with the built-in AMRT, you may change #P between
groups or use to start over completely.

Canadian TVM
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Discussion
Here’s a little more detail about the calculations in these formulas.

A mortgage rate, as used in the U.S,, is the nominal annualized rate
that you must divide by the number of payments per year (PMTS/YR)
to get the actual Defined Interest Rate (D.I.R.). Thus, a U.S. mortgage
rate and the HP 19Bi1r’s I%YR are directly equivalent.

Not so for Canada. On most* Canadian mortgages, the rate actually
used (the D.I.R.) is the rate which, when compounded over a year’s
worth of payment periods (D.I.P’s), produces the same effective yield
as the rate appearing on the mortgage document would produce when
compounded not more than twice per year.

That calls for a little thought....

As you saw in the interest conversion (ICONV) discussion on pages
138-139, an effective yield is higher than a nominal annualized rate
whenever the interest compounds more often than once per year. And
the more often it compounds, the bigger this difference becomes.

But when competing for borrowers, a lender wants to put his rates in
the best possible light. So, for example, ifhe’s allowed to quote a 10.5%
nominal rate alongside the effective yield of 11.02%, he’ll probably
want to emphasize the nominal rate. The lower numberis simply more
attractive to the loan shopper.

*If the mortgage payments are for interest only or if the mortgage is placed outside of Canadian
territory, a Canadian lender may not be required to use the Canadian convention.

432 A. APPENDIX



Well, the Canadian law simply puts a limit on how “approximate” the
quoted nominal rate can be. The rule says that the quoted rate may not
be converted into an effective yield by compounding any more than
twice a year. Thus, for a 10.5% quoted nominal rate, the effective rate
may not be any higher than 10.78%—no matter how often the actual
D.LR. is compounded. 10.78% is the limit on the effective yield.

But the HP 19B1 needs a nominal rate (I1%YR) to work with, since it
then converts this to a D.I.R. according to U.S. assumptions. So the
idea is to translate the known effective yield limit of the Canadian
mortgage back intoits nominal-rate equivalent underthe U.S. conven-
tion. That’s what these formulas do with the value of CI%YR—and you
can do it “manually” with the ICONV Menu:

Canadian rate = CTIZE]
Keyin(Qor2f — HEE
Solve for
Key in payments/year in actual loan —> G
[IIEE = U.S. rate (I%YR for TVM)
And remember that this works both ways: You can also start at the

bottom—with a known U.S. mortgage rate (I1%YR)—and work back up
to the top to find the comparable rate for Canada.

*Most Canadian mortgage documents will specify semi-annual compounding for computing the
effective yield, in which case the value to use here is 2. But if a Canadian mortgage happens to use
annual compounding, you would use 1 for this value.
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SyMBOL

EIE 147
#TIMES 206-207
EEHE 68

ELEHE 66

ETE 51

EZIN 51

ELEE 262

I 290

=N 283

I 283, 290
A 51

282

EHN 152

EITA 285

EFHE 285

Z (summation) 344-345
F 206

A

a annunciator 298, 300,
409

AP.R. 209, 212, 324

[ 76, 282

153

159

HCREZ

Adjustable Rate Mrtg.
(ARM) 165, 185, 362

adjusting the time 283

283, 290

32
ALGebraic mode 38, 305
31
Alphabetizing TEXT 415
Amortization 126, 134,
149, 181
table 145-147, 182-183

434

Index

145-146
Analysis term 221
Analyzing lists 267
Angle conversions 50
Annualized yield 227
Annunciators 21-22
alpha 298, 300, 409

radian 50
shift 20, 22
Annuity

advance 121, 222, 229
arrears 121
increasing 233
Appointments 286
acknowledge 286, 288
clear all 289, 291
clear one 289, 291
come due 288
without beeping 289
date and time 286
message 286
past due 286
pending 286
repeat interval
286, 288, 289, 291
Appraisal formula 378
286, 291
91
Arithmetic 25
ALGebraic 32-34, 49
evaluation order 305
RPN 32, 4045, 49
ARM (Adjustable Rate
Mrtg.) 362
Asset 390
Average, moving 266

B

Balance investments and
returns 211, 214
Balloon payment
126, 130, 132, 148,
225, 238
Band of Investment
method 166, 378
[TBHE 155
33 292
BEEPER 292
BN 122
BEGIN mode 121
LT 74, 150
Bonds 151
accrued interest 153
after-tax price/yield
formula 370
call date 153
call value 166
vs. mat. value 153
coupon rate 151, 153
maturity date 151
settlement date 152
Break-even
direct mail 342
manufacturing 397
68
Buying power 168, 197-
198, 399, 405

C

52

83

83

62, 299

CALC Menu (CFLO)
213, 216

™
=
h

= G [
Ed 5 B
[ 2] ]
ral =
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Calculations

amortization 163-165,
182-183, 190

bonds 151, 166, 188

buying power 197-199

cap rate 166, 189, 196

cash ret. rates 167, 196

comm. investment 224

compare investments
161-163, 171, 174,
181, 190, 199-200

currency 80, 82, 87-92

dates 284

depreciation 166, 188,
191

double mortgage 239

editing 27

equity ret. rate 167, 196

FMRR 251

future value 118, 130,
161-162, 175, 180

Gross Rent Multiplier
(GRM) 167,196

inflation 161, 168, 199

interest 97-98, 163,
171, 178-179

investment 199-200

lease vs. buy 243

leases 163, 240

lists 267

loan amount 222

monthly payment 125,
161, 164, 184

mortgages 120, 125,
164-165, 185

Net Operating Income
(NOI) 166, 189

NFV 208

NPV 208, 212, 222

NUS 208

percentages 37, 54, 68,
70-75

personal finance 227

points 163, 179

Calculations (cont.)
principal 163
probability 52, 55
qualifying a

buyer 165, 186
refinancing 223, 238
rent vs. buy 223
res. real estate 164
savings plans 161
side 150
solving for unknown

variable 69
taxes 161, 168, 192,

197-198

term, loan 161, 164, 172

Time Value of Money
(TVM) 94, 162, 170
trigonometric 55
arclength 51
unit conversions
87, 90-91
Calendar
alternatives 285
basis of abond 152
functions 343
using 281
152

Call value, bond 152, 370

Canadian mrtg. int.
conversions 425-426
Canadian mortgage rate
effective limits 432-433
Canadian TVM
formula w/AMRT 430
formula 428
Cap rate 166, 378, 386
Capital gains 223, 225,
234, 241, 356, 370,
374
Cash-flows 104
$1 stream of 240
calculation of 192
combining 211
diagrams 106, 114

Cash-flows (cont.)
discounting 109-10, 210
equivalent 209
even 231
flip-flop 218
groups 204, 205
increasing 233
initial 205-207
irregular 113, 151
negative 206

in FMRR 248
positive

in FMRR 248
random intervals 203
sliding 210
T-bars 104
uneven 203-205, 231
unknown 228-230, 240
zero 203, 211

Cash return rate 386

CDATE 343

204

CFLO 202, 203, 216
CALCulations

Menu 208, 213
APR.toD.LR. 212
discount rates 217
list 204, 206
Menu 206, 212

Changing
annuity mode 122, 128
degrees to radians 50
display format 30
formula menu 323
menus 74
payments per year 115
radians to degrees 50
sign of number 36, 42
value of variable 141
values by rounding 49

Character sequence to

find TEXT entries 417

Clearing 17

calculator line 26-27
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Clearing (cont.)
data from lists 274
display 26
Clock 281, 283
Closing costs 167, 223
Combinations 52
Combining formulas 309
311, 313-315, 325, 327
Commercial invest. 224
Commission
bond purchase 370
home sale 223, 234, 356
sale of building 225
Comparing
interest rates
investments 163, 174,
181, 190, 199-200

140, 178

Cost-of-Living Adjust-
ments 402
152

Create formulas 299, 312

Crosshairs
curve-fitting 272
ETE 275

84
Currency 80

266

Deleting

TEXT list 420
formulas 312, 315
item from list 266
variables 312, 315, 317
records 414

AT 64, 150
Depreciable value 225

conversion rates 82-83 Depreciated basis 374

exchanges 80
names 81

store/recall menu 83, 89
Current date format 284

MY 81
Curve fitting 272, 276
Curve models 272

IRA’s 227
Compounding interest

daily 138 D

monthly 222
Constant payment to D.IP. 123,432

principal formula 366 D.L.R. 124, 432-433

51 from AP.R. 212
Conversions K 50

currency 82 Data frequencies 267
Converting DATE 343

APR.toD.LR. 212
interest rates 138
decimal degrees 51, 55
units 86, 89
Coordinates of plot 272
Copying

list 273-274

values 260

276
Correlation 269

best type 277
exponential 276
linear 276
logarithmic 276
non-linear 273

power 276
70
436

Date
current format 284
setting 281

ITHA 76, 282
284, 290
284, 290
Dates

calculations 284
formats 153
Daylight Savings 283
284, 290

days between dates 284
I 157

DDAYS 343

Debt, long-term 165
Debt service 191
Degrees 50-51

Depreciation 154-159
Accel. Cost Recovery
System (ACRS) 159
basis value 154
declining bal. 156-157
lifetime of asset 154
Remaining Depreciable
Value (RDV) 156
salvage value 154
Straight Line (SL) 155,
241, 374
Sum-Of-the-Years’-
Digits (SOYD) 158
total deprec. value 154
tax relief from 242
MACRS formula 390
Diagram, cash-flow 206
Direct-mail formula 342
Discount
cash-flows 109-110,
210-14
in FMRR 248
rate 212-218, 220, 237
annualizing 217
less tax 243
Discounted mortgage 224
Display 17, 21-22
adjusting contrast 17
amortizations 149
characters 19
clearing 26
dec. places 28-31, 49
full precision 49
menu lines 18
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Display (cont.)
messages 17
number lines 18
previous results 38, 44
rounding numbers 29
Division 305
83

Fin. Management Rate of Formula (cont.)

Return FMRR) 246
Fin. transactions 104
combining 105, 108
ECTH 417
Finding TEXT entries 417
order of search 421

| R
Dotted line, TEXT list 410 First entries 415

Double mrtg. 224, 239
Down payment 135, 223,
235, 241

E

411
Editing

calculator line 27

lists 265

TEXT lists 411, 416
139, 230
Effective yield 138, 140
EIN 122
END mode 121
End-of-record 413
Entering cash flows
Equation

as formula 309

combined structure 311
Equity return rate 386
Equiv. cash-flows 209

even vs. increasing 222

even vs. uneven 222

NUS vs. uneven 232
IE 48, 276
Exponential curve 272
Exponentiation 305

112

F

157
Federal income tax 346

IECH 64, 204

First mortgage 224
Il 30
FLOWC> 206-207
FMRR (Financial Mngmt.
Rate of Return) 226,
246-247, 253
formula 388
vs. IRR% 226, 252
Forecasting 269, 272
rental income 271
Format, date 284
Formula
accel. paydown 336
addition/subtract. 305
amort. table 336-337
AMRT features 365
area of slab 303
ARM 336
bond, after-tax 338, 370
built-in 319
buying power 341
Canadian mortgage int.
conversions 425-427
Canadian TVM 428-430
cash-flow analysis 339
combined 309-315, 325
constant payment to
principal 337, 366
conv. loan 336, 352
creating 299
decreasing annuity 368
deleting 312, 315
direct mail 334, 342
equations 309
exponentiation 305
FHA loan 336, 352

FMRR 339, 388
FNMA loan 336, 352
functionsin 305
Future Wealth 339
GNMA loan 336, 352
inc. prop. analysis 384
inc. prop. valuation 378
increasing annuity 368
inflation 337
invntry. mngt. 340, 392
known values 309
lease vs. buy 338, 374
lease values 338, 372
list 295, 308
liters to gallons 301
MACRS 340, 390
manuf. Return On
Investment 340, 396
memory 317, 330, 333
menus built from 309
menu convenience 342
mileage reimb. 334, 344
minimum investment
mode keys 349
mult./division 305
naming 316-317
obstet. dates 334, 343
operation priorities 305
parentheses 305-306
payroll 334-335, 346
percent. paydown 337
property valuation 338
qualifying 336, 352
rent vs. buy 336, 356
ret. plan. 341, 400, 402
rewriting with =@ 310
rounding upin 307
second mortgages 380
sharing variables 310
slab volume 303
solving order 310
tax on gross pay 350
taxes/inflation 398
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Formula (cont.) I
units 303-304
unknowns 309 214
VA loan 336, 352 1% 208, 212, 215
variables (see Variables) 1%YR 432
verifying 299, 333 112
wrap-around mrtg. 380 HEIRE 139
sl 277 ICONV 230
FRED 209, 218 ICONV Menu 433
Fred 209, 213-214,217 IF(S... functions
Functions 305 nested 313, 327-328
exponential 48, 55 Inc. prop. analysis 384
rounding 49 Income tax 346, 370
trigonometric 50 on interest 234, 237
Future Value (FV) 112, Indep. unknowns 331

114, 126 Individual Ret. Account
sign of 118 (IRA) 168, 198
T 112 Inflation 161, 168, 223,

225, 234, 356, 402
Init. cash-flow 205, 207
G INITIAL FLOW 206
Insert into TEXT list 414

GC>  329-330 Integer Portion (IP) 307
90 Interest 96, 209

Gas mileage formula 299 accrued 153

262 Annual Percent. Rate
GET 268 (A.P.R.) 101, 123-124
275 annualize 101, 112, 115
GRM (Gross Rent comparing 140, 142

Multiplier) 386
Group, cash-flow 204-206
Guesses for speed 405

compound 97-98, 177
convert 138-142
Canadian mrtg. 425

Defined Interest Period
(D.I.P.) 101-102, 112
H Defined Interest Rate
(D.I.R.) 101-102, 124
Help 76 effective 101
76, 282 partial periods 102
267 nominal 101, 138

Histogram, list data 267

438

simple 97
taxes on 356, 374

Internal Rate of Return

(IRR%) 216

Internat’l Date Line 289

81

Investment 206
/return pairs 119, 220
balance w/NPV 211,

214

compare 163, 215, 222
constraints, risks 246
conventional 218
Future Value 112, 114
IRR% balances 216
opportunity 209
Present Value 112, 114
term vs. analysis 221

IP (Integer Portion) 307

IRA compared 227, 254

217

IRR% (Internal Rate of

Return) 216, 218

confirm with TVM 219
multiple 218, 245
nearest solution 245
nonexistent 218
re-invest. assumed 220
starting guess 245
vs. FMRR 226, 252
yield 218-219

ITEMCY 345

K

Keyboards 19
Keys

(D key 204, 265, 410
(M key 204, 207, 265
[ENTER) key 40-41

(%) key 43

B key 34

B key 36

@ key 32,35

G key 36, 42

@ 300

) 300

(® key 17, 27, 34

A. APPENDIX



Keys (cont.)
@CLEAR) key 27
300
(OSP) NI key 217
©isP) key 30
@E) 47
Exm key 49, 63, 66
(ENTER) key 32
(NS) 300
(NPUT) key 40, 44, 207

with a list 264-265

@MODES) key 32
(ON) key 15
key 69, 260
(STo)key 141, 260
292
8 key 20
81 key 204, 207, 265
8 key 204, 265
B2 key 38, 44
@R key 38, 44
B key 57
@) key 57
@MEM 302
@Ns) key 56
@CEAR key 34
@MAN) key 63
@How) key 49, 90
@MATH key 48
@x3key 57
arrow 38, 44, 272
“Caps Lock” 20
review current vals. 69
shift 19

toggles 15, 20-22, 36, 42

typing 19
90

Knowns in formulas 309

L

275

Labels, list items 273
86

Leap year 290

Lists (cont.)

making copies of 273
moving averages 266
naming 262, 268
predicting with 269

LITEF Bl

Lease 163, 224, 240, 372 Loan calculations

Lease vs. buy 225, 374
[LENG J¢TI]
L<> 326-330
N7 A 155
272, 276
Linear curve model 272
List 261
analyzing 267
check with TOTAL 265
data cells 267
data frequencies 267
deleting 273

accel. paydn. 164, 183

amount 135, 222

balloon 132, 148, 163

checklist 127

const. pmts to princ.
164, 184

down payment 135

loan fees (points) 136,
163. 223, 322

monthly payment 164

term 134, 179

Loan-to-value ratio 378

deleting item from 266 276

editing 265
floor areas 269, 270

Logarithmic curve 272

 LoG: e

items, numbered 264 Long-term debt 352

of formulas 295, 308
of rent income 261, 270

pointer 263, 266 M
reviewing 265
sub-ranges 267 BN 282
SUM 258 70
TEXT 70

TOP 410 MACRS formula 390
TOTAL 264 MAIN Menu 204, 262
using (NPUT) with 264 Maint. 223, 225, 234

Lists 259 Manuf. ROI formula 396

clearing data 413

from 274 86
copying 274 IETIE 152
correlating for forecast- IEGEM 267

ing 269 X 267
forecasting with 269 Medicare 346
GET 268 EETI 267

item labels 273 Memory 295-296

labels, global 275
labels, individual 275

formulas 317, 330, 333
percent. available 302
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Menu 18, 61
formula 309, 342
accessing variables 67
AMRT 145
BOND 74, 152
built-in 320
BUS 70, 86
CFLO 150, 202-203
CALC 216
CONVert 52
CURRency EXch. 89
curr. st./recall menu 83
DEPRC 155
FIN 65
FoReCaSTing 272
GET 268
keys 118
Line 61
lines 18, 22
MAIN 18, 61, 63, 204
MATH 48, 50
pages 64
MODES 50
moving around 61, 74
navigating 259
OTHER 128
playing "what-if" 67
return to previous 66
selecting 49
SOLVE 294, 332
SUM 262
TIME 62
toggle key 355
triangle 51
TRIG 51
TVM 112, 212
UNITS 90
variables order 323
Messages 17, 21, 22
90
Mile. reimb. formula 344
IEECE 267
Mode keys, formulas 349
Models, curve-fit. 272
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Modes
annuity 127, 319
BEGIN 122, 127
degrees 50
END 122, 127
radians 50
CIId 32, 64
Mortgage 120, 125, 127
accel. pay-down 164,
360, 364
Adjustable Rate Mort-
gage (ARM) 165, 185
balloon payment 225
Canadian interest
conversion 425
discounted 224
double 224
first 224
points 225
rate 225

US vs. Canadian 432

refinancing 223, 383
second 224, 380
wraparound 225, 380
Move records between
TEXT lists 421
Move in TEXT 413, 420
Moving average 266
287, 291
70
EEd 70
Multiple IRR% 218
Mult.-entry records 412
Multiplication 305

N

I 112

208

Name

CFLO list 208
formulas 316-317
length for menu 268

Name (cont.)
lists 262-268
TEXT lists 411
variables 304, 320, 342
Negative cash-flow 206
Negative numbers 36,
42
Net Operating Income
(NOI) 166, 379
Net Present Value (NPV)
214
buy vs. lease 377
buy vs. rent 359
Net Uniform Series
(NUS) 232
68
147, 413
NFV 208, 253-254
NOI (Net Operating
Income) 379
139, 230
Nominal rate 138
Non-linear correlat. 273
CIIEA 291
Nonexistent IRR% 218
EITE 212, 214
NPV 208-213, 22
advisory number 215
balance against initial
cash-flow 228
confirm with TVM 229
incomplete 228
invest./ret. pairs 220
negative 215, 228
positive 215, 228
ratios between 240
zero 215-216
Number of periods 114
Numbered registers 260,
273, 296
Numbers
changing sign 36, 42
finding reciprocal 56
lists of 261
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Numbers (cont.)
raising to a power 57
rounding 49
scientific notation 47
square root 57
squaring 57

NUS 208, 232

(]

Obstet. dates formula 343

68

Operation priorities 305

Optimal formula 318-323

115

Overall rate of return 255

Overtime pay factor 348

Owner’s Manual formu-
las 371, 391, 395

IEN 86

P

I 139, 230
52
P/YR 212
A 115
Par value, bond 370
Parentheses
ALGebraic mode 35, 37
in formulas 305-306
RPN mode 41
Paydown of mortgage 364
Payments 112
advance (lease) 372
annuity mode 120-121
balloon 126
lease 240
lump-sum 126
per year 115-116
skipped (lease) 372
uneven 203

Payroll formula 346
Penalty, IRA 402
BTN 139
Percentages
ALGebraic mode 37
RPN mode 43
Periods
compounding vs. pmt
123, 139, 142
half-month approx. 255
irregular 151
number of 112, 114
Permutations 52
Personal fin. calc. 227
I 50
PITI (Princ., Interest,
Taxes, Ins.) 165, 352
272
Plot of curve-fit 272
112, 113
PMT amount
smooth 203-204
Pocketed returns 221
Pointer () 204, 275, 300
in TEXT list 410
list 263, 266
Points up front 136, 321
Power curve model 272
Precision of numbers 28,
50, 148
Predicting with lists 269
Present Value (PV)
investment 112, 114
sign of 118
single-pmt (SPPV) 319
unifrm-str. (USPV) 319
EEE 413
70, 152
EE 147
Principal 147
Print AMRT tables 147
Priority, operations 305
LEEA 52
Probability 52

Problem solving 95
cash-flow diagrams 106
drawing a picture 104

Proceeds of re-sale
after taxes 236, 242
before taxes 236, 242

Profit, direct mail 342

Property
taxes 223, 225, 234,

236, 242, 356, 374
value growth 223, 356
BN 112
2T 276

Q

Qualifying, home loans
conv. 165, 186, 355
FHA 165, 186, 187, 355
FNMA 165, 186, 187, 355
GNMA 165, 186, 187, 355
VA 355

R

LI 267
82
Rate, investment
overall 255
risk 249
safe 249
RDV (Remaining Depre-
ciable Value) 390
Real estate
commercial 166-167
residential 164
Recalling
curr. conv. rates 83
variables 69, 129, 132
Records
TEXT lists 412
Refinancing 223, 238
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Registers 73, 129, 259
built-in 296
numbers 260
storage 181
variable 296

Remaining Depreciable

Value (RDV) 390

Renaming 300

Rent vs. buy 223, 234,

356
Residential real estate
problems 223

Retire. formula 400, 402

Returns, pocketed 221

Rewriting formulas with

=8 310

Risk rate 215, 226, 249

Rounding 29, 307

LN 32, 49

RPN key 32

287, 291

Running total 263

S

Safe rate 226, 249
155
Saving
curr. exch. rates 83
intermediate results 41
numbers 259
Scientific notation 47, 54
Search sequence
TEXT lists 417-418
Second mortgage 224
Security deposit
223, 234, 356
81
SELECT A MODEL
272, 276
SELECT X VARI-
ABLE 271
66, 76, 282-283
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152

Set
date 74
time 74, 282
variable value 326-327

Settlement date 152

Shared variable 301, 306

Sign conventions 369
Similar investment 214
50
SIZES() 345
155
Slide cash-flows 210
Social Security 346, 402
298
SOLVE
calendar functions 343
Menu 294, 332

summation () 344-345

using SUM lists in 344

Solving for unknown 118

Sorting
TEXT lists 415
158
Special characters 50
SPPV 319
91
91
91
Stack 274
changing menus 74
History 38, 90
keeping results in 259
reversing 273
rolling 38, 44
RPN stack 44, 90
swapping in 38, 44
273, 275
State income tax 346
267
Storing a variable 141
Straight-Line (SL) depre-
ciation 374

415

273, 275
Subtract percentages 37
Subtraction 305
262
SUM
Menu 262
list in SOLVE 344
lists 258
Summation (Z)
in SOLVE 344, 345
Summation Method
for cap rate 378

T

T-bars 104, 206

147

Tax bracket 223, 225,

234
Tax on gross pay, for-
mula 350

Tax on interest 356, 374

Tax rate 370

Tax relief
costs of acquisition 387
depreciation 242
expenses 241
interest 234, 356
mortgage points 236
property taxes 234

Tax-deferred account 400

Tax-free account 402

Term
of analysis 221
ofloan 134

409

TEXT list
deleting 414, 420
dotted line 410
editing 411, 416
finding entries 417
inserting 410, 414
movement 413, 420
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TEXT list (cont.)

ICHE 86

moving records between Unknown

lists 421

mult.-entry records 412

naming 411
order of searching 421
search sequence 418
sorting 415
storing 409
TOP 410
62, 281, 282
TIME
adjusting 283
setting 281-282
Time Value of Money
(TVM) 94, 109, 128,
154, 175, 181, 209
62, 285
Toggle key, formula 355
TOP of TEXT list 410
213, 267
TOTAL
check list values 265
of a list 263-264
50
112, 204
TVM 96, 113

Canadian formulas 428-

430
confirm IRR% 219
confirm NPV 229
Menu 212
simulation 318-328

cash-flow 228, 230, 240
values in formulas 309
81
IEd 92
USPV 319
Utilities 223, 225, 234

v

Variables

composite val. 343, 358
deleting 312, 315, 317
dependent 271
hidden 348-351, 363
independent 271, 365
intermediate 387
known 310, 367
memory 395
name 300, 304, 320
temporary 345
registers 73
review values 69
set value in passing

326-327
shared 296, 301

306, 310, 320
solving order 310, 331
TVM 204
toggles 355, 367
unknown 310, 349, 399

variables 117, 204, 319 Verifying formulas 299

U

Uneven
cash-flows 204-205
payments 203

Units 303-304
converting 86, 304

88

Viewing angle 17
90

w

W4 allowances 348

What-If analysis
BOND Menu 153
TVM 119, 128, 132

Withholding allowances
(W4) 348

Wraparound mrtg. 225
IRR% 244

X

X variable selection 271
X-value 272

51

272, 276

Y

Y-value 272

51

206

272, 276

Yield 226
bond 152
double mortgage 239
effective 138, 140
IRR% 218-219
overall 227
term 221
wraparound mrtg. 225

152

KEA 155

Zero
cash-flow 203, 211
discount rate 213
trailing 31, 34, 40
TVM value 126
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“The Book Stops Here”
That’s about it—the end of the Easy Course.

Of course, it doesn’t mean you’ve seenit all. As we said at the start, this
Course doesn’t even pretend to cover all of the many possible uses of
your machine. But now that you know the basics, learning new uses
should be fairly straightforward. So explore and enjoy: get the most
out of your HP 19B11!

So, how did you like this book? Do you find yourself wishing we had
covered other things? More of the same things? Or did you find any
mistakes, typos, or other little mysteries we ought to know about (we
usually have a few innocent-looking little errors—did any leap out and
grab you by the lapels)?

Pleaselet us know. Your comments are our only way of knowing if these
books help or not. Besides, we like to receive mail, so drop us a note
(and there’s also room for comments on the back of the order forms—
see the following pages):

Grapevine Publications, Inc.
P.O. Box 2449
Corvallis, Oregon 97339-0118 TU.S.A.

Anyway, thanks for going along for the ride. When allis said and done,
we hope this book has said and done a lot for you, helping you and your
HP 19B1 to become good business partners—and good friends.
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By the way, if you liked this book, we have others that you or someone

you know might enjoy:

The HP 19B Pocket Guide:
Just In Case

For the Easy Course graduate,
here’s the perfect “carry-on” com-
panion. Take this handy little
book whereveryougo. It'saready
reminder of keystrokes for com-
mon financial calculations—fast
reference and convenient remind-
ers whenever and wherever you
need them. Just check the index
on its back cover and flip right to
the help you need now.

An Easy Course in Using
Lotus 1-2-3

If you liked this Easy Course for
your HP 19B1 calculator, we have
a computer book to suit you, too!
It'saclear, “plain-English” course
in all facets of the powerful Lotus
1-2-3, including version 2.3. The
book offers Grapevine’s same ex-
ample-rich, conversational for-
matand uniquereadability. Don’t
miss this great opportunity—the
best instruction book of its kind!

You can use the order forms on the following pages.

Or, you can contact us for further information on the books and where

you can buy them locally:

Grapevine Publications, Inc.
P.O. Box 2449
Corvallis, Oregon 97339-2449 U.S.A.
Phone: 1-800-338-4331 (Fax: 503-754-6508)
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Item # ] Book Title Price
Personal Computer Books
34 | An Easy Course in Using Lotus 1-2-3 $18
28 Lotus Be Brief 9
30 An Easy Course in Using DOS 18
29 A Little DOS Will Do You 9
N/A | An Easy Course in Using WordPerfect 18
32 Concise and WordPerfect 9
N/A | An Easy Course in Using dBASE IV 18
. Hewlett-Packard Calculator Books
19 An Easy Course in Using the HP-19BII $22
22 The HP-19B Pocket Guide: Just In Case 6
20 An Easy Course in Using the HP-17B 22
23 The HP-17B Pocket Guide: Just In Case 6
05 An Easy Course in Using the HP-12C 22
12 The HP-12C Pocket Guide: Just In Case 6
31 An Easy Course in Using the HP 48 22
33 HP 48 Graphics 20
18 An Easy Course in Using the HP-28S 22
25 HP-28S Software Power Tools: Electrical Circuits 18
27 HP-28S Software Power Tools: Utilities 20
26 An Easy Course in Using the HP-42S 22
24 An Easy Course in Using the HP-22S 22
21 An Easy Course in Using the HP-27S 22
Curriculum Books
14 I Problem-Solving Situations: A Teacher’s Resource Book » ] $15

(Prices are subject to change without notice)

Grapevine Publications, Inc.
626 N.W. 4th Street = P.O. Box 2449

Corvallis OR, 97339-2449

For Orders and Order Information Call:
1-800-338-4331 (or 503-754-0583)

Fax: 503-754-6508




To Order Grapevine Publications books:

= Call to charge the books to VISA/MasterCard, or
# Send this Order Form to: Grapevine Publications, P.0.Box 2449 Corvallis, OR 97339

Qty. |Item # Book Description Unit Cost| Total
Shipping Information: Subtotal
Post Office shipping and handling ... o s
(allow 2-3 weeks for delivery) Shlpplng
UPS shipping and handling ADD $ 4.00 See shipping Info.
(allow 7-10 days for delivery) .........cccoeveevicreuernnnnne or
International Mail: Surface Post ADD $ 5.00 TOTAL

(allow 6-8 weeks for delivery)

Air Parcel (Please contact us for the correct amount or add $10
per book to Canada and Mexico. Add $25 per book to all other
countries. We will refund any cash excess, or charge exact
shipping cost to credit cards. Allow 2-3 weeks for delivery)

Payment Information

O Check enclosed (Please make your check payable to Grapevine Publications, Inc.)
(International Check or Money Order must be in U.S. funds and drawn on a U.S. bank)

O VISAorMasterCard # Exp. date

Your Signature

Name Phone ( )
Shipping Address,

(Note: UPS will not deliver to a P.O. Box! Please give a street address for UPS delivery)
City. State Zip Country.

HP 19Bu Easy Course



Reader Comments

We here at Grapevine like to hear feedback about our books.
It helps us produce books tailored to your needs. If you have
any specific comments or advice for our authors after reading
this book, we’d appreciate hearing from you!

Which of our books do you have?

Comments, Advice and Suggestions:

May we use your comments as testimonials?

Your Name: Profession:
City, State:

How long have you had your calculator?

Please send Grapevine Catalogues to these persons:

Name
Address
City State Zip

Name
Address
City State Zip







G

An Easy Course in Using the HP 19Bu

For a clear, straightforward explanation of your HP 19B and
HP 19B11, this is the book—a goldmine of instruction and practice
with real-world problems. Written in Grapevine’s friendly style,
it’s your complete guide to real problem-solving on the industry-
leading HP calculator. Never again will you struggle with hazy
conceptsofinterest, mortgages, cash-flows or investments! You'll

see explanations and examples of:

¢ Home lending and qualifying ¢ Rent/buy/lease analysis
e Mortgages ¢ Balloons and points © ARM’s ¢ Leases
e Wraps and 2nds * Taxes ¢ Inflation ¢ Retirement

¢ Appraisal ¢ Depreciation * Business management

¢ Discounting ¢ IRAs ¢ Savings ¢ NPV < IRR

e Bonds ¢ Commercial property analysis ¢ FMRR

Many of these are automated as SOLVE equations, too. What
could be easier? And you get all this—with clear diagrams easy
reading and useful examples—in the best self-study course you’ll
ever take. So let Grapevine transform your HP calculator from
a complex machine into a friendly and powerful tool!

ISBN 0-931011-19-1

\ (- 52200>
Grapevine Publications, Inc. “ mml || “

626 N.W.4th St.  P.O.Box2449  Coruallis, OR 97339  U.S.A. 780931"0111
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