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PREFACE

The second edition of this book, as was the case with its predecessor,
addresses you, the reader, as a professional. The book is squarely designed
and written around this premise. Your time is valuable and respected, and
thus the materials zero-in as quickly and efficiently as possible.

The topical coverage and organization in this book is arranged primarily on
the basis of a profile of what practicing real estate professionals (agents,
brokers, appraisers, lenders, etc.) need most often. To achieve this end a
profile was developed of the topics and depth of coverage most often re-
quested by real estate professionals surveyed by this writer. The data was
collected from the stated needs of my private seminar participants, par-
ticipants in in-house firm-sponsored specialized classes held at various
banks, real estate firms (commercial, appraisal, residential) and Fortune
500 Corporations. Also, data was collected from my real estate investor
clients, college students, and from several instructors who also teach real
estate problem solving on the HP 12C.

This book is clearly not one which flows from my assumptions about the real
world of real estate financial calculations. With the sole exception of the
modified internal rate of return (MIRR) example on page 142, each routine--
each computation--in this book comes directly from solutions which I applied
in my law practice, or taught--and have been asked to teach--practicing real
estate people over the past 25 years. Each example is field tested. In fact,
there are leases used by national companies which are structured around a
number of the lease examples. Your fellow real estate practitioners from
California to New York have caused each and every routine to be designed,
perfected, proofed and taught by me for you, a participant in this, a most
fascinating component of the real estate business.

The book works from the premise that all of us who perform real estate cal-
culations must build our confidence in not only how to use the calculator,
but more important we must build our confidence by understanding the tech-
niques and principles underlying the keystrokes we must perform to solve the
problem we are working on. Indeed, a significant flaw I see is that many
practitioners look for "quick" or "easy" answers for developing practising
level competence in this field. There are none! Thus they lose confidence in
the field and never experience anywhere mnear the depth of what we can
achieve using a high-level financial calculator such as the HP 12C.

Part of the approach to building confidence in the use of the HP 12C is
squarely centered on learning the calculator's STACK. You will understand
and have command of the STACK after your first few hours with this book.
Once you are comfortable with the workings of the STACK you will find that
it greatly enhances your confidence in performing calculations which may
have been thought to be out of your realm of expertise or patience.

Competence, and hence confidence in the area of real estate computations can
only come from study, some of it admittedly concentrated. However, once you
master the underlying techniques of real estate problem solving--even 507 of
the techniques in this book--you will not only amaze yourself, but more
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important, you will have the confidence necessary to "crunch numbers" in a
way that will increase your efficiency and income, no matter what segment of
the real estate industry you are in. As well, if you are a college student
you will have a book which lays a solid foundation for any calculation you
will perform in a real estate principles or investment course.

By providing the reader with a broad range of topics it is believed that you
will be better able to expand your own solutions into areas which are not
covered in this book. A treatment of the "what" and "whys" of many of the
calculations covered in this book will indeed provide you with a much better
foundation for wunderstanding additional time value of money applications
which may suit your specific business needs and activities.

The greatest number of pages are devoted to the areas of home buyer income
qualification and real estate appraisal analysis. We approach the buyer in-
come income qualification topic by not only calculating the annual income
needed to qualify a buyer, but we also determine the monthly PITI (or PITI
plus PMI and "other" costs), maximum affordable price and required mortgage.
As well, extensive coverage is given to a number of residential real estate
routines which are novel on the HP 12C, such as taking a given amount of
funds which the buyer has available for the downpayment and allocating them

over points, prepaids, PITI reserves, and the like. Computer programs make
these solutions effortless.

The appraisal section was extended through expansion of the coverage of the
section dealing with 1limiting the maximum allowable mortgage loan with a
debt service coverage ratio (DCSR) constraint. A program was added that
enables the user to estimate the value of an income producing property where
the financing is constrained by the lender's debt service coverage ratio
(DSCR) requirements.

Coverage of various "creative financing'" arrangements is retained, the be-
lief being that the real estate practitioner should have a working familiar-
ity with several of the more sophisticated--indeed, creative--financing
techniques, such as the WRAPAROUND mortgage, GEM, ARM, and the GPM.

One of the hallmarks of this book is that it includes proofs of a number of
routines and procedures. Why proofs? Why do I take precious space and your
valuable time to show you that a number of the solutions--indeed a number of
the results--we arrive at by punching certain keys or by running certain
computer programs are in fact accurate? The reason for this is grounded on
the fact that too many real estate and finance practitioners have simply put
their calculators down and given up on performing calculations, particularly
calculations which might be considered high-level real estate computations.

By seeing why an answer or a result is accurate you eliminate most, if not
all of your real estate computations anxiety. Many times these proofs are
carried out by calculating the internal rate of return (IRR) on the results
obtained in a specific problem or from results obtained with one of the
programs covered in the book. As you please, you can and will master not
only the HP 12C, but you can also be an authority on the broad level of real
estate problem solving addressed in this book.




Hundreds of problems are included along with the answers. By drill and repe-
tition the reader builds a higher level of confidence in applying the tech-
niques in his or her specific applications. The author has repeatedly been
told by both practitioners and students of real estate that "more examples
and more problems" are needed in real estate computations books. I hope I
have hit a happy medium with the number given in this book.

A number of solution templates are provided for routines which are carried
out with computer programs. However, not every routine based upon a program
has a solution template included for it. Rather, templates were left out in
a few cases where it was felt they were not needed or where the variety of
inputs into a program were so broad that it was felt that working through a
two page template might take more time than would otherwise be saved by us-
ing the template. These cases present no difficulty since the keystroke ex-
amples are very thorough and easily guide you through the necessary inputs.

Though I did all the math and programming that made this book (as well as
its HP 17BII and HP 19BII counterparts) possible, still a book like this
cannot be written without substantial inputs from others. I want to express
my appreciation to all of my seminar participants as well the many sponsors
who brought me in to present real estate computation seminars. In addition,
I thank my university students who took me--by design or even by default--in
the various programs I teach. It is the students and seminar participants
(and admittedly one's clients!) who sharpen the edge of every practitiomer/
writer. They provide the needs and the real-world problems for the techni-
cians--like myself--to solve. To them I owe my never ending gratitude.

I am most grateful to Dr. Edward J. Farragher, Oakland University, Roches-
ter, Michigan, who read the manuscript for the first edition of this book.

In the appraisal area, I acknowledge that I turned a number of years ago to
two excellent works, Income Property Appraisal, by William N. Kinnard, Jr.,
and Income Capitalization Techniques: A Study Guide, by Charles B. Akerson.
I consider both of these works to be references for the appraisal section of
this book. However, the presentation deficiencies, if any, are solely mine.

I acknowledge that several consultations with Dr. Elbert B. Greynolds, Jr.,
Southern Methodist University, Dallas, Texas, were most helpful in getting
me on track with respect to several changes in this edition. Further, it
should be acknowledged that I have turned to Bert's pioneering work, Financ-
ial Analysis Using Calculators: Time Value of Money, in order verify several
of the mathematical derivations I did which were necessary to put a book
like this one together. Clearly, the value of Doctor Greynolds' work to the
serious student of time value of money cannot be overstated.

Finally, I acknowledge the excellent counsel I received from Janet M. Cryer
at the time the first edition of this book was written.
I wish you a most pleasant trip through this book.

John A. Tirone
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QUICK STARTING THE HP 12C

Turning the HP 12C On and Off

Pressing [ON] turns the calculator on. Pressing [ON] again turns it off.
Since the calculator has '"continuous memory" capability, you do not lose
data stored in the device when it is turned off.

The Logic System

Most of us are familiar with the standard algebraic logic system which is
found in most calculators. Basically, algebraic logic systems allow us to
do calculations in accord with the following format:

"this" times "that" equals "something".

The logic system of the HP 12C, however, is what is called RPN--that is,
"Reverse Polish Notation'". (Note that Hewlett-Packard Company's "OmniGo Or-
ganizer Plus" contains an emulation of the HP 12C.) It is named in this man-
ner since it was derived from a similar system developed by a mathematician
at the time he was associated with the Hewlett-Packard Company.

With RPN logic, we generally use the following format:
enter "this"; type "that"; press an operation symbol (+, -, x, ).

Basically, RPN logic is exceptionally useful and 1likely the most user-
friendly computation system available for those who regularly perform long
computations, commonly called "chain calculations" or "mixed calculations".
You will note that the RPN logic system does not require the use of an equal
("=") sign. This system is still the keystroke operating system of the
HP 12C, but also is available as an election on the "menu driven'" Hewlett-
Packard Financial Calculators, such as the HP 17BII and the HP 19BII.

Note the large vertical [ENTER] key (shown horizontally here). When working
with RPN logic, we use this key to inmput--to enter--the first number we are
working with into the calculator's '"STACK", assuming the number was not
already in the display as a result of our having performed a previous calcu-
lation or having recalled [RCL] the number from a storage register.

The Keyboard

The HP 12C is capable of performing many more functions than would appear
possible from the number of keys on the Keyboard. When you look at the keys
you find many of them enable you to perform dual or triple functions. For
example, take the [n] key. It appears in the first row, first column of
keys. Note the word printed in GOLD above the key (AMORT), and further note
the "12x" printed in BLUE at the bottom of the key.

The GOLD "AMORT" printed above the [n] key enables you to perform loan amor-
tization calculations, while the BLUE "12x" function enables you to multiply
the number of years in a loan times "12" and at the same time enter the




number of months in the loan directly into the calculator's [n] register.
Your calculator contains:

1. White faced Keys.
2. Gold functionmns. You press the GOLD [f] key to access these.
3. Blue functions. You press the BLUE [g] key to access these.

You should think of the BLUE and GOLD functions on your HP 12C as "shifted"
or "second" functions. That is, they are functions which are secondary to
the primary function printed on the face of the key. The BLUE and GOLD keys
perform the same function as the "Shift" key on a typewriter. Just as you
would press the "Shift" key, followed by the "H" key to type a capital "H"
on a typewriter, you would type the HP 12C's BLUE key, followed by the
white-faced "8" key to set your calculator to "END" mode.

Locating the Keys by their Program Mode Designations

The keys are identified by their row and column positions, as per the
following straight line schematic of the HP 12C:

Columm # > 1 2 3 4 5 6 7 8 9 0

Row #
¥
1 11 12 13 14 15 16 7 8 9 10
2 21 22 23 24 25 26 4 5 6 20
3 31 32 33 34 35 36 1 2 3 30
4 ON 42 43 44 45 0 48 49 40

Keys 0 through 9 retain their own values for programming identification.

For example:

a) The [n] (number of compounding periods) key is key number "11".
b) The [i] (interest rate per compounding period) key is key "12".
c) The Store [STO] key is key number "44".
d) The Recall [RCL] key is key number "45".

Setting the Display Format

Your calculator can show numbers in its display under both the American
convention and the European convention. With the American convention you
will have a decimal point [.] separating the decimal portion of a number
from the whole number (or "integer") portion of the complete number. For
example, the number $1,028.61 is displayed in its American format. On the
other hand, the European convention for displaying this number would be:
$1.028,61. Thus, the only difference between the two conventions is that the
decimal point and the comma are interchanged.



To set your HP 12C to the European convention--or to get it out of the
European convention if it is already set this way--you must (1) turn the
calculator off by pressing the [ON] key; (2) then press and hold down the
decimal point [.]; (3) while still holding down the decimal point [.] you
press the [ON] key; (4) release the [ON] key; (5) then release the decimal
point [.]. In keystroke form, it looks like this:

KEYSTROKES: [ON] Turns your calculator off
[.] Press and hold down the decimal point
[ON] Press the [ON] key while still holding
down the decimal point
LET GO OF [ON] Release the [ON] key
LET GO OF [.] Release the decimal point

For example, if the number in your display is 1.028,610000 and you wanted to
get back to the American convention, you would turn the calculator off by
pressing the [ON] key; then hold down the decimal point [.]; then press the
[ON] key again; let it go; and then release the decimal point [.]. Your
display will show 1,028.610000.

To set the number of decimal places your calculator is capable of showing in
its display window--the 'displayed X register''--you will use the following
procedure:

Press the GOLD [f] key followed by a number key (0 through 9). For
example, 1if you wanted to show two decimal place accuracy in your dis-
played X register, you will press the GOLD [f] followed by the "2".

To show all decimal places your calculator is capable of displaying,
you will press the GOLD [f] followed by the "9".

For example, if you typed the number 1,028.612597 and immediately afterwards
pressed [£f] [2], your display window will show 1,028.61. Now, if you wanted
to show, say, five decimal places, press the GOLD [f] key followed by the
[5]. Your display window will show 1,028.61260.

Note that your calculator rounds the displayed amount to the number of
decimal places which you cause it to display. For example, if you are set to
4 decimal places--because you previously typed [£f] 4--and you enter the
number "1.123456789" into your calculator's X and Y registers by pressing
the (vertical) [ENTER] key, your display will show "1.1235". This is so
because the typed digit "5" appears immediately to the right of the typed
"4" in the sequence "1.123456789". Therefore, your calculator's programming
"borrows" a "1" from the typed "5", thus causing the intermally stored "4"
to display as a "5" in your window. Let's perform the keystrokes.

KEYSTROKES: 1.123456789 Typed the number "1.123456789"
fa4 Sets four decimal places
DISPLAYS:
1.1235



At this time, let's set the display format to the European convention. This
number (1.1235) to appear as "1,1235".

will cause the displayed

KEYSTROKES :

[ON]
[.]

[ON]

LET GO OF
LET GO OF
DISPLAYS:
1,1235

Let's leave the European

KEYSTROKES:

Clearing Erroneously Typed Numbers

To clear

[ON]
[.]

[ON]

LET GO OF
LET GO OF
DISPLAYS:
1.1235

[ON]

Turns your calculator off

Press and hold down the decimal point
while you press the [ON] key in the next
step

Turns calculator back on

Release the [ON] key

Release the decimal point

(You are in the European convention)

convention and go back to the American convention.

[ON]

Turns your calculator off

Press and hold down the decimal point
while you press the [ON] key in the next
step

Turns calculator back on

Release the [ON] key

Release the decimal point

(You are in the American convention)

only erroneously typed numbers, you will use the [CLx] key. That

is, 1if you type an incorrect number, which is still in your display, and if
out of the calculator--without disturbing other data that may
already be entered in the stack, storage or financial registers--just press

you want

[CLx]. For

remove

example,

if you typed a "5" instead of, say, a "4", you could
the displayed "5" by pressing the [CLx] key. You would then type the

"4", In keystroke form, it looks like this:

KEYSTROKES:

You should note

storage or

f 2

5

CLX
DISPLAYS:
4

0.00

We set 2 decimal places

We typed a "5" instead of typing the "4"
Clears the displayed "x" register

(the "x" register is clear)

Retyped the correct number

that pressing the [CLx] key to clear an erroneously typed
number does not clear the complete stack, nor
financial register on your HP 12C. It omnly clears the displayed

does it clear any other

X register. Note further the face of the [CLx] key: It has capitals for "CL"
and a small "x". This is totally consistent with the kind of detail we have

come to

expect

from Hewlett-Packard Company. The "CL" stands for '"Clear",

while the "x" designates the displayed X register.

Read together, CLx stands for: Clear the displayed "X" register.



THE STACK

The operating system of the HP 12C--at least from our perspective--is built
around its STACK. The stack has four storage areas, which areas you might
think of as "boxes" or storage locations. There are four such boxes, namely:
X, Y, Z, and T. Numbers can be stored in each of the stack-registers; that
is, you can have a different number stored in each stack-register, and you
can tie each of them together mathematically by simply pressing the appro-
priate operation key, like [+], [-], [x], and [%].

Think of the STACK this way:

1. T is at the top of the stack. [:::::::] T
2. Z holds interim data. [:::::::] Z

3. Math calculations are carried [:::::::] Y
out in the X and Y registers.
8 C  Ix

In addition to the displayed X register, the HP 12C has a "Last X" function.
Though we will not cover this function in detail, basically what it does is
allow the user to bring back the last number which was in the calculator's
displayed X register. The LSTx function appears in BLUE at the bottom of the
vertical [ENTER] key.

For example, let's multiply 10 times 5. The result will be "50". However, to
assure ourselves that we in fact used a "5" as the last number we typed, we
can recall it by using the "Last X" function. The keystrokes follow:

KEYSTROKES : f 2 We set 2 decimal places
10 ENTER We entered "10" into the STACK
5 x Multiplied "5" times "10"
DISPLAYS: 50.00
[g] (LSTX) Brings up the last number we had in the
displayed "x" register
DISPLAYS:
5.00

Now multiply the displayed "5.00" times "8". Your result will be "40". Then,
bring up the last number we typed. The keystrokes follow:

KEYSTROKES : 8 x Multiplied "8" times "5"
DISPLAYS: 40.00
[g] (LSTX) Brings up the last number we had in the
displayed "x" register
DISPLAYS:
8.00



CLEARING THE CALCULATOR

There are a number of different ways we can clear the registers on the
HP 12C, depending upon what we are trying to achieve. A summary of the
most common clearing methods follows:

1. [CLX] Clears only the display window (X register)
2. 0 [ENTER] Clears only the STACK (X, Y, Z,

[ENTER] [ENTER] and T registers)

3. [f][FIN] Clears the Financial Registers
(n, i, PV, PMT, and FV)

4, [f][CLX] Clears the STACK, Financial Registers, the
20 storage registers, and the "last x" func-
tion. It does not clear stored programs.

5. [£f][R+] Clears all programs, assuming the keys are
pressed while you are in the programming mode.
(You get into the programming mode by pressing
[£] [R/S].)

In addition, there is a master clear function which clears everything,
including stored programs. To activate the master clear you should do the
following:

1. Turn your HP 12C off and release the [ON] key.
2. Press and hold down the minus key [-].
3. Press and release the [ON] key.

After performing the above keystroke sequence, your display will show:

Pr Error

Note: "P r E r r o r" means all computer programs have been cleared.

As a result of using this clearing procedure, you have:

1. Set the display format to 2 decimal places.

2. Set the payment mode to END mode.

3. Cleared all data stored in the calculator,
including all programs.

4., Set the other functions back to the factory setting,
including the DAY/DATE function.




THE STORAGE REGISTERS

There are 20 general storage registers on your HP 12C, plus an additional
location where 8 lines of program can be stored. If we counted all storage
registers on the calculator, they total 30. In addition to the 20 general
storage registers, we have five Financial Registers; the four column STACK;
plus the "last x register".

The 20 storage registers are consistent with numbered keys 0 through 9, and
keys .0 ("point zero") through .9 ("point nine"). That is, we can store data
in memory registers 0 through and including .9, assuming we did not have
more than an eight line program entered in the calculator.

The memory registers are typically designated in the following manner:

Ry represents storage location accessed through the "0" key.
R 11 n n 11 " 11 "1" key.
R; 11] ” 11 11 11} 11] "2" key.

R_; represents storage location accessed through the ".7" key.
R' " " n n " nwou gn key.
R’g n n " " " " on gn key.

Assuming your calculator contains nothing longer than an 8 line program, you
will have 20 registers available for storage. If, however, you go beyond an
8 line program, your calculator will begin to allocate one or more of the
"open" storage registers in accord with the length of the program input.

Each storage register (starting with register R.9 and working backwards
through register R7) may be utilized for up to 7 lines of computer program-
ming. Registers R.9 through and including R7 represent a total of 13 regis-
ters. Since each is capable of holding 7 lines of programming we can hold a
maximum of 99 lines of programming in the HP 12C. This is arrived at by add-
ing the extra 8 lines of program to the 91 lines (13 registers x 7 lines per
register) available from the storage registers.

For example, if you had a 9 line computer program entered into your HP 12C,
you would have 19 storage registers (R.8 through and including RO) available
for storage. As well, since you used one storage register, you could hold a
maximum 15 line program in your calculator and still maintain the 19 storage
registers free.

To determine the number of storage registers available, and as well deter-
mine the maximum program length consistent with the number of registers
currently allocated for existing programs, you should press the BLUE [g]
key, let it go, and then hold down the [9] key. If, for example, your calcu-
lator was free of programs--or if you had a maximum of an 8 line program
entered--your display would read: P - 08 r - 20. On the other hand, assume
you had 99 lines of programming entered. Checking again for available memo-
ry, you press and release the BLUE [g] key and hold the [9] down: Your
display would read: P -99 r - 07.



Storing and Recalling Numbers

To save a number in one of the 20 data storage registers, you should:

1. Type the number to be stored, assuming it is not already in your
display.

2. Press the store [STO] key.

3. Type the register number where you desire to store the number: 0
through 9 for storage registers RO through R9, or [.] O ("point
zero") through [.] 9 ("point nine'") for registers R.0 through R.9.

Likewise, to recall a number from a data storage register, you should:

1. Press the recall [RCL] key.

2. Type the register number where the desired data is stored.

Example: Perform the following storing [STO] and recall [RCL] keystrokes:

Keystroke: Display: Comments:

f CILX £ 2 0.00 Clears all registers; sets 2
decimal places

100 STO O 100.00 Stores 100 in memory register 0

500 STO [.] 9 500.00 Stores 500 in memory register
"point nine"

43,560 STO 1 43,560.00 Stores number of square feet in an
acre in memory register 1

STO 2 43,560.00 Stores number of square feet in an
acre in memory register 2

CLX 0.00 Clears displayed "x" register

ON (SCREEN BLANK) Turned calculator off

ON RCL O 100.00 Calculator ON and recalls data
stored in memory register 0O

RCL [.] 9 500.00 Recalls data stored in memory
register "point nine"

STO 2 RCL 2 500.00 Stores and recalls 500 from memory
register 2

RCL 1 43,560.00 Recalls data stored in memory
register 1

f CIX 0.00 Clears all 20 memory storage
registers (plus financial, etc.)

RCL O 0.00 Memory register cleared

RCL 1 0.00 Memory register cleared



Storage Register Arithmetic

The HP 12C has a built-in function which enables you to perform storage
register arithmetic on a number stored in memory registers RO, Rl, R2, R3,
and R4. That is, you can perform an arithmetic operation (+, -, x, and ) on
a number stored in these data storage registers without ever recalling it.

This feature seems to be most in favor with real estate practitioners and
accountants who mneed to add successive numbers--answers or recults--to a
number previously stored in a memory register. For example, the percentage
of a property's cost represented by a given number of its components, such
as the land, roof, personal property, landscaping, garage, and so forth.

To use storage register arithmetic, you should:

1. Type the number which you want to use to perform an arithmetic oper-
ation on another number already stored in memory register RO, Rl,
R2, R3, or R4.

2. Press the appropriate operation desired [+], [-], [x], or [%].

3. Type the register number (0, 1, 2, 3, or 4) in which the base data
is stored which you want to manipulate arithmetically through the
use of the number you typed in step 1 above.

An example follows:

Keystroke: Display: Comments:

f CILX 0.00 Clears all registers

100 STO O 100.00 Stores 100 in memory register 0

43,560 STO 1 43,560.00 Stores number in memory register 1

200 STO + O 200.00 Adds 200 to memory register O

3 8TO x1 3.00 Multiplies number in memory regis-
ter 1 times three

CLX 0.00 Clears displayed "x" register

RCL O 300.00 Recalls the number in memory reg-
ister 0 to check the new total

RCL 1 130,680.00 Recalls the number in memory reg-
ister 1 to check its total

STO - 4 130,680.00 Subtracts from memory register 4

RCL 4 -130,680.00 Recalls data in memory register 4

43,560 STO + 1 43,560.00 Divides 43,560 into data stored in
memory register 1

RCL 1 3.00 Recalls data in memory register 1

STO + 5 Error 4 R4 is as far as you can go

f CLX 0.00 Clears all registers



WORKING WITH RPN LOGIC

The [ENTER] key is an important part of the HP 12C's RPN logic
we key a number in--such as typing the number "8" in the first
immediately press the [ENTER] key, we cause the typed number
("replicated") from the calculator's X register directly into

system. When
example--and
to be copied
the Y regis-

ter. The number typed prior to pressing the [ENTER] key remains in the cal-
culator's "displayed X register'", though it is copied into the Y register.

Let's clear the four column STACK (X, Y, Z, and T registers) of your

calculator:

Press: O [ENTER] [ENTER] [ENTER] (Clears X, Y, Z, and T registers.)

Addition Examples

8 +5 8 [ENTER] 5 [+] DISPLAYS: 13
7+10+ 2+ 5 7 [ENTER] 10 [+] 2 [+] 5 [+] DISPLAYS: 24
24 + 26 [Note: You do not need to enter the "24" here.]

26 [+] DISPLAYS: 50

50 + 100 [Note: You do not need to enter the "50" here.]

100 [+] DISPLAYS: 150

Subtraction Examples

23 -5 23 [ENTER] 5 [-] DISPLAYS: 18

19 - 25 19 [ENTER] 25 [-] DISPLAYS: -6

50 - 20 - 16 50 [ENTER] 20 [-] 16 [-] DISPLAYS: 14
40 - -40 40 [ENTER] 40 [CcHS] [-] DISPLAYS: 80

Multiplication Examples

9 x5x 2 9 [ENTER] 5 [x] 2 [x] DISPLAYS: 90

90 x 3 [Note: You do not need to enter the '"90" here.]

3 [x] DISPLAYS: 270

270 x 3/5 [Note: You do not need to enter the "270" here.]
3 [ENTER] 5 [+] [x] DISPLAYS: 162

5 x -40 5 [ENTER] 40 [cHS] [x] DISPLAYS: -200

-10 x -15 10 [cHS] [ENTER] 15 [CHS] [x] DISPLAYS: 150
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Division Examples

30/6 30 [ENTER] 6 [=*] DISPLAYS: 5
125/5 125 [ENTER] 5 [%] DISPLAYS: 25
25/12.5 [Note: You do not need to enter the "25" here.]

12.5 [¢] DISPLAYS: 2
18/(72/2) 18 [ENTER] 72 [ENTER] 2 [+] [%] DISPLAYS: 0.50

Mixed (Chain) Calculations

5 x (15 - 10) 15 [ENTER] 10 [-] 5 [x] DISPLAYS: 25

(12 x 13) - 15 12 [ENTER] 13 [x] 15 [-] DISPLAYS: 141

5x [(18 - 16)/3] 18 [ENTER] 16 [-] 3 [2] 5 [x] ?

4 [(25 x 10) - 100] [Note: Let's clear the STACK. A good practice.]
[(30 - 15) x 40] 0 [ENTER] [ENTER] [ENTER]

25 [ENTER] 10 [x] 100 [-] 4 [x]

[Note: Above keystrokes solved the numerator.]

30 [ENTER] 15 [-] 40 [x]

[Note: Above keystrokes solved the denominator.]
[+] DISPLAYS: 1
Word Problem

A Section of land contains one square mile. We also know that a mile is
5,280 feet. By definition it was decided that a section of land would
contain 640 acres. How many square feet are there in one acre of land?

5,280 ft x 5,280 ft

Sq.ft/acre

640 acres
27,878,400 sq.ft.
= 640 acres 5,280 [ENTER] [x]
Sq.ft/acre = 43,560 640 [+] DISPLAYS: 43,560

You will note that in the above keystroke sequence we did not retype 5,280
after we entered it into the calculator's "Y" register. Since we were multi-
plying 5,280 times itself, all that was required was to press the multipli-
cation key [x] after we entered the number into the "Y" register of your
calculator's STACK. Pressing [x] caused the number in "Y" (5,280) to be
multiplied times the number in the displayed "X" register (5,280).
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WATCHING THE STACK IN OPERATION

It 1is suggested that you work mixed calculations on your HP 12C by working
from the inside of a parenthesis to the outside, and from the numerator to the
denominator.

40 [(25 x 10) - 100]

Problem: [(30 - 15) x 40] -

Let's clear the STACK: O [ENTER][ENTER][ENTER] (This is a good practice.)

You can also clear the STACK by pressing the GOLD [f] key followed by [CLX].
As pointed out earlier, this clearing procedure also clears the 20 storage
registers as well as the five financial registers.

STACK
Numerator solved -+ Denominator solved +
T
z 6000|6000 6000
y 25 |25 250 150 6000 30, 30({6000| 15|6000

x |[25) 25 |10{250|100|150| 40}6000f 30 30| 15| 15| 40| 600} 10

Key-
stroke|25|ENTER|10| x |100| - | 40 X 30| ENTER 15 - 40 X +
4 [(8 x (6/3) - 10)] _ Note: Multiplication has priority
Problem: (12 x 2) - over subtraction.
STACK Numerator solved +|Denominator solved -
T
z 24 24
y 6 6 2 16 6 24 12 12 24

Key-
stroke| 6|ENTER|3 + 8 X 10 - 4 X 12 |ENTER 2 X B

12



REVIEWING DATA STORED IN THE STACK

1.

The Roll Down Key [R+] rolls the numbers in your STACK so that you can
review the data previously stored in it. You will note that the Roll
Down Key is 1located in the third row, third column of keys; hence its
designation as key number "33".

Perform the following Keystrokes: 4 ENTER 3 ENTER 2 ENTER 1,
but do not ENTER the 1.

Next, press the Roll Down Key [R{]. Continue pressing [R¢] until
you have reviewed all the numbers as shown below.

STACK
T 4 4 1 2 3 4 1
z 4 4 3 3 4 1 2 3 4
y 4 4 3 3 2 2 3 4 1 2 3

Key-
stroke| 4 |ENTER| 3 |ENTER| 2 [ENTER| 1 R+ R¢ R¢ R¢ R4

Watch for this potential trap in using your calculator: If you do not
clear the STACK before working on a problem you could inadvertently use
data from a previous problem if you did not pay close attention to your
keystrokes.

STACK % >
T 4 4| 4 4| 4| 4| 14| 14| 14
z 4 4 3 3|44 6| 4| 4| 14] 14
y 4 4 3 3 2 2 |3 (4| 4| 4|44 14

Key-
stroke| 4 |ENTER| 3 |ENTER| 2 [ENTER| 1 | + [ + | + | + |RY | + | +

* You will note that we entered only one "4" in the above keystroke
sequence. However, by design, your calculator will cause a number
entered into the "T" register to drop down, unless cleared.
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LOSING NUMBERS THROUGH THE TOP ("T" REGISTER) OF THE STACK

The Problem: As stated earlier, the HP 12C's STACK consists of four separate
storage areas in which numbers can be stored or manipulated mathematically.
Always remember that the STACK is indeed four rows high; nothing more, and
nothing less. This feature must be dealt with when you are attempting a long
chain calculation since it is very easy to lose data through the top ("T"
Register) of the STACK.

Let's see how this can happen. Here we duplicate the chain calculation first
covered on page 12 of this book. Instead of working the problem from the
"inside-out", let's cause more data to be input than the STACK can handle.

We will assume that the user intends to start the problem from the left-side
of the equation and somehow work his/her way through the numerator. As we go
through the keystrokes below, keep in mind that a four row STACK enables you
to make a maximum of three entry [ENTER] operations into it, at which time
you must conclude with a mathematical operation performed on two of the
storage locations (typically data stored in the X and Y registers).

If you exceed three [ENTER] keystrokes, you will lose the number first put
into the STACK. Watch this in operation as we try to solve the problem.

4 [(8 x (6/3) - 10)]

Problem: (12 x 2) =
Solution obviously
STACK Lost+ 4 going nowhere!
T 4 4 8 8 8 8 8
z 4 4 8 8 6 8 8 8 8
y 4 4 8 8 6 6 3 6 8 6 8
x 4 4 8 8 6 6 3 3 1 6 | 10 | -4
Key-
stroke| 4 |ENTER| 8 |ENTER| 6 [ENTER| 3 [ENTER + X 10 -
Maximum number of ENTER keystrokes made +

Note: The bold "&" and the bold "ENTER" are used for emphasis.

It dis doubtful there has ever been a user of the HP 12C who has not lost
data by making more than three ENTER operations into the STACK, this author
included. Though your expertise can only build as you use the calculator,
never get "brave", and always be on guard for losing data through the STACK.
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CALENDAR FUNCTION

One of the most useful functions on your HP 12C is the calendar functionmn.
Your calculator is programmed to work with dates from October 15, 1582
through November 25, 4046.

The Date Format: We concern ourselves only with the "month-day-year' format.
To make calendar calculations on the basis of the month-day-year format, you
must do the following:

(1) Set the date format to month-date-year by pressing the blue [g]
key followed by the [5]. (Please note the blue "M.DY" designation
printed at the bottom of the [5] key.)

(2) Type the initial date in accord with the following format:
MM.DDYYYY.

(a) That is, you type one or two digits for the month.
(b) Type the decimal point [.].

(c) Then type two digits for the day of the month.

(d) Then type the four digits of the year.

(3) Press the ENTER key to input the initial date into the calculator.

(4) Type the ending date using the MM.DDYYYY (MONTH.DATEYEAR) format,
except you do not use the ENTER key.

(5) Type the blue [g] key followed by the [EEX] key. This operates the
(ADYS) (change in days) function. The answer displayed will be the
number of days between the two dates, taking into account leap
days, if any.

(6) If you prefer the answer on the basis of a 30 day month, press the
[x2y] ("x-to-y") key. The answer displayed will be the number of
days between the two dates on the basis of a 360 day year
(30 days/month).

Example: Let's calculate the number of days between November 25, 1996, and
July 1, 1997. Calculate the actual number of days, and then determine the
number of days on the basis of a 30 day month. The keystrokes follow below:

KEYSTROKES: f CLX £ 2 Clears all registers; set 2 places
g [M.DY] Make sure you are set to month-day-
year format
11.251996 [ENTER] Initial date entered into STACK
7.011997 Type the ending date
g [ADYS] Activated days-between-date function
DISPLAYS: Number of actual days
218.00
[x2y] Brings up number of days on the

basis of a 30 day month
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DISPLAYS:
216.00

The calendar function also enables us to determine the actual day of the
week on the basis of going forward or backwards in time by a given number of
days from a stated date. For example, we can determine what day would fall
180 days from October 3, 1996. Let's perform the keystrokes below:

KEYSTROKES : 10.031996 [ENTER] Initial date entered into STACK
180 The number of days between dates
g DATE Operates the DATE function
DISPLAYS: The ending date is April 1, 1997, a
4,01,1997 2 Tuesday

Comment: Note the format displayed in the above answer: 4,01,1997 2. This
tells us the month is April; the date is the lst of the month; the year is
1997; and the day of the week is a Tuesday. The format used on the HP 12C to
designate the day of the week is as follows: Monday = 1; Tuesday = 2;
Wednesday = 3; Thursday = 4; Friday = 5; Saturday = 6; and Sunday = 7.

Example: Let's go backwards in time 180 days from April 1, 1997. It will
bring us back to October 3, 1996, a Thursday. Note that since we are going
backwards in time we must change the sign of the 180 day input by making it

a negative number. We do this by typing 180 followed by the CHS (change
sign) key. The keystrokes follow:

KEYSTROKES: 4.011997 [ENTER] Enters later date into STACK
180 CHS Number of days we are going
backwards in time
g DATE Operates the DATE function
DISPLAYS: Determined initial date as
10,03,1996 4 October 3, 1996, a Thursday

Example: Let's determine which day of the week November 6, 1996 falls on. To
do this we will ask the calculator to tell us what date is zero days from
November 6 1996. The keystrokes follow:

KEYSTROKES: 11.061996 [ENTER] Enters date into STACK
0 Number of "days" we are counting
from the initial date
g DATE Operates the DATE function
DISPLAYS: Determined date falls on a Wednesday

11,06,1996 3

Note: To work calendar problems using a day-month-year format, you can do so
by activating the D.MY (day-month-year) function on your HP 12C. To do this
just press the blue [g] key followed by the [4] key. This activates the
D.MY function. Your input pattern would then be to type the day of the week;
type the decimal point; then type the month (use 2 digits) and year.
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PERCENT FUNCTIONS

I. STRAIGHT PERCENT CALCULATIONS

1. Key-in the base number and press [ENTER].
2. Key-in the applicable percentage and press [7%].

Example: You are a cooperating agent on a $100,000 real estate sale. The
total commission is 77 of the sales price. Your participation entitles you
to 257 of the total commission. Assuming your overall income tax bracket is

327 (28% + 4%), calculate your gross commission and the commission net of
income taxes.

PROCEDURE USING [%Z] KEY KEYSTROKE /INPUT DISPLAY
Enter sales price; set 2 decimal 100,000 ENTER f 2 100,000.00
places

Key-in applicable commission rate; 77 7,000.00
calculate total commission

Calculate your commission 25 7 1,750.00
Calculate estimated income taxes 32 7% 560.00
Calculate commission net of taxes - 1,190.00

What Happened Mathematically?

To find the amount corresponding to a percentage of a number, multiply the
base number times the decimal equivalent of the given percentage. To convert
a percent to a decimal you divide by 100 (or multiply times ".01").

MATHEMATICAL PROCEDURE KEYSTROKE/INPUT DISPLAY
Enter applicable percent; divide 7 ENTER 100 = 0.07

by 100

Multiply times base amount 100,000 x 7,000.00
Enter participation commission; 25 ENTER .01 x 0.25
convert to a decimal; multiply x ENTER ENTER 1,750.00

times gross commission; ENTER
twice into the STACK

Convert tax bracket to decimal; 32 ENTER .01 x .32
calculate income tax X 560.00
Calculate commission net of - 1,190.00

income taxes
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II. PERCENT OF TOTAL

To calculate what percentage

should:

of

one number

is another number, you

1. Calculate the total amount just as you would in any chain
calculation.

2. Key in the number whose percentage of total you wish to find.

3. Press the percent of total key [ZT].

Example: You are

analyzing a real

estate

(basis) of the individual components are as follows:

transaction in which the cost

a) Land $45,000 d) Improvements to home $15,000
b) Home $125,000 e) Land improvements $4,500
c) Garage $18,000

Solution: Using your HP 12C's percent of total key [ZT], calculate the per-
the total price represented by each component. Verify the total
computed percentages as equalling 100Z. To do this, you will store
you calculate in memory register 0. Then, use
component percentages

centage
of all
[STO]

of

the
register arithmetic to

first percentage
add

into memory register 0.

PROCEDURE

Calculate

Calculate
Roll down

Calculate
Roll down

Calculate
Roll down

Calculate
Roll down

Calculate

basis of property

land percent of total
to call-up basis again

home percent of total
to call-up basis again

garage percent of total
to call-up basis again

improvements 7 of total
to call-up basis again

land improvements 7

Verify summation of component
percentages of total equals 100

Display all digits

Clear all

registers; set 2

decimal places

successive
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KEYSTROKE/INPUT

45,000 ENTER 125,000
+ 18,000 + 15,000 +
4,500 +

45,000 [ZT] STO O
R+

125,000 [ZT] STO + O
R+

18,000 [ZT] STO + 0
R+

15,000 [ZT] STO + O
R+

4,500 [ZT] STO + O
RCL O

£9
f CLX £ 2

DISPLAY

207,500.00

21.69
207,500.00

60.24
207,500.00

8.67
207,500.00

7.23
207,500.00

2.17
100.00

100.0000000
0.00

of total



III. PERCENTAGE DIFFERENCE (OR PERCENT CHANGE)
To find the percent difference [A7Z] between two numbers you should:

1. Key-in and enter [ENTER] the base number into your HP 12C. The base
number will generally be the first (earliest) number in a two-number
sequence.

2. Key-in the second number. This number represents the second (later)
number in your two-number sequence.

3. Press the [AZ] key to calculate the change in percent represented by
the difference between the second number and the first number.

Note: Typically your first number will be the original sales price on a
real estate transaction. The second number will be the current sales
price (terminal value) at a later date. The percent change [A%Z] repre-
sents the difference between the current price and the original price
expressed as a percentage of the original price.

Example: A parcel of land sold for $50,000 in 1986. In 1996 it sold for
$100,000. What is the percent change in sales price for this parcel? Next,
assume the numbers were reversed; that is, the original price was $100,000
and the later price in 1996 was §$50,000. What is the percent change in
price?

PROCEDURE KEYSTROKE /INPUT DISPLAY
Enter original sales price (1986) 50,000 ENTER 50,000.00
Key-in 1996 sales price 100,000 100,000.
Calculate percent change between [AZ] 100.00

second number and first number
(First part of problem solved)

Enter original (1986) sales price 100,000 ENTER 100,000.00
Key-in new (1996) sales price 50,000 50,000.
Calculate percent change between [AZ] -50.00

second number and first number
(Second part of problem solved)

Interpretation

The first computed result (100.00) represents a 1007 change in price going
from 1986 to 1996. The result is quite obvious since a 1007 increase in the
original price represents an increase in value of $50,000 ($50,000 x 1007 =
$50,000). Adding the $50,000 increase in value to the original price of
$50,000, we have a final price of $100,000.

In the second part of the problem we went from a price of $100,000 down to a
price of $50,000. This represents a loss in value of 50%, or -507.
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WHAT DOES PERCENT DIFFERENCE REPRESENT MATHEMATICALLY?

To find the percent difference--or percent change--between two numbers, the
calculator is programmed to subtract the first number (this is the number
entered [ENTER]), such as the original sales price, from the second number
(typically the final sale price or "terminal value"), divide this difference
by the amount of the first number, and multiply the result by 100. It looks
like this in formula-form:

NEW PRICE - OLD PRICE

EXAMPLE USING FORMULA METHOD HP 12C KEYSTROKE DISPLAY
NEW PRICE - OLD PRICE
Z DIFFERENCE = OLD PRICE
x 100
100,000 - 50,000 100,000 ENTER 100,000.00
= 50,000 x 100
50,000 - 50,000.00
50,000
= 50,000 * 100 50,000 * 1.00
=1 x 100 100 x 100.00
% DIFFERENCE = 100%
NEW PRICE - OLD PRICE
x 100
50,000 - 100,000 50,000 ENTER 50,000.00
= 100,000
100,000 - -50,000.00
x 100
100,000 = -0.50
~ =50,000
= 100,000 ¥ 100 100 x -50.00
= -0.50 x 100
7 DIFFERENCE = -50%
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SOLVING FOR FUTURE VALUE

Introduction

Real estate, finance, and accounting professionals are often called upon to
compute the projected value of a real estate investment based upon histori-
cal growth rates for the locale in which the property is situated. For ex-
ample, Buyer A may seek to acquire a property selling for $100,000 in an
area which has experienced yearly compound growth of five percent. What is
the projected value of the investment after, say, five years?

Alternatively, assume Buyer B seeks to list his property at a price suffi-
cient to cover an average compound inflation rate of 4.757 per year for the
past six years. Assuming the property was purchased for $125,000, what
should it sell for today to keep pace with inflation?

A second level future value problem concerns the process of inflation
adjusting a property's projected value based upon separate rates for infla-
tion and 'natural appreciation' in value. For example, if we assume a
compound annual growth rate of 77 and a compound annual inflation rate of
4.75%, what is the projected inflation adjusted value of a subject-property
a given number of years into the future? This problem, like the basic single
component future value problem, has its solution-roots in the concept of the
Future Value of One ($1.00) Dollar.

We start the study of this topic with an exploration of the underpinnings of
the concept of the Future Value of One ($1.00) Dollar. Once the reader has a
thorough understanding of the principles underlying this useful concept, it
can be used beneficially and with total confidence.

FUTURE VALUE OF $1.00 —— PRESENT VALUE OF $1.00

Future Value of One ($1.00) Dollar (also sometimes called the Future Worth
of One ($1.00) Dollar), in its simplest terms, is the final cash-flow that
you will have as a result of making a "one-time deposit" of one ($1.00)
dollar into an interest earning account and allowing the money to remain on
deposit for a given length of time (term or number of time periods).

FUTURE VALUE — The [FV] Key

On the Hewlett-Packard HP 12C, Future Value [FV] is not only represented by
the [FV] key, it is also the key in position "15" on the keyboard of this
programmable hand-held computer. This means that Future Value is computed by
pressing the key in the calculator's first row, fifth column. Looking at the
HP 12C's keyboard it is clear that the [FV] key appears in the first row,
fifth column of keys; hence the designation as key number "15".

The Future Value [FV] key is part of your calculator's Financial Registers
and appears in the top row of keys in the following sequence:

[n][i]l[PV][PMT][FV][CHS]
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In order to solve for the Future Value of One ($1.00) Dollar, you must know
the following:

(1) number of time periods in the projection period [n];
(2) interest rate per annual compounding period [i]; and
(3) present value [PV], which in this case is $1.00.

NUMBER OF TIME PERIODS —— The [n] Key

The length of time that the "one-time deposit" remains in an interest
bearing account is known as the total number of "compounding periods". Com-
pounding or time periods can be measured in days, weeks, months, quarters,
years, or just about any other unit of time, though annual compounding is
most common in real estate Future Value and Present Value projections. On
the HP 12C, the number of time or compounding periods is represented by the
[n] key.

For example, if interest is "paid" or "compounded" once per year and you are
projecting the Future Value of $1.00 after being on deposit for two years,
you would input the number "2" into your calculator's [n] register. Note, as
well, that since interest is being "paid" or '"compounded" once per year, you
will enter the annual interest rate into your calculator's [i] register.

Let's assume, however, that interest is paid or compounded daily and that
you are projecting a deposit of one ($1.00) dollar three years into the
future. Here you have 1,095 total compounding periods (3 x 365) and there-
fore you must dinput "1,095" into your calculator's [n] register. You must
also enter "1/365th" of the annual interest rate into the [i] register to
permit daily compounding.

INTEREST — The [i] Key

Interest is the amount paid or charged for the use of borrowed money. It is
also defined as the compensation allowed by the law or fixed by the parties
for the use or forbearance of money. Thus, the longer you use someone's
money or "forbear" in the withdrawal of your money from an interest earning
account, the greater will be the interest paid or earned, as the case may
be. Clearly, money has a time value.

So ingrained in our economic system is the concept of a "time value of
money" that if specific requirements are met, the Internal Revenue Code
(IRC Sec. 483) "imputes'--that is, it '"reads-in"--interest into certain
sales or exchanges of property where the stated interest rate is "unreason-
ably low".

In finance calculations interest is applied as a rate per compounding
period. That 1is, a year is generally divided into a number of compounding
periods, with the annual interest rate then prorated over the number of
annual compounding periods. For example, if the applicable interest rate is
twelve percent (127) per year, compounded (or paid) monthly, we would have
one percent interest (127/12 = 17) compounded (or paid) monthly. The impli-
cation of this is that each month's interest will in turn earn or produce

22



interest in successive months at the applicable interest rate of one percent
(17) per month.

On the HP 12C, interest rate is always entered as a rate per compounding
period. Using the above example, if we have an annual interest of 127, paid
or compounded monthly, you therefore have one percent (17) interest per
month and will enter the number "1" into your calculator's [i] register. As
well, you could use the HP 12C's built-in interest conversion function by
performing the following keystrokes:

12 [g] [i] Note: Some readers prefer to call the [g] key "[BLUE]"!

The result is that we input an interest rate of one percent (17) per month
into the [i] register. (The calculator's programming further converts the
interest rate per compounding period into its decimal equivalent by dividing
by 100.)

Let's further assume ten percent (10Z) interest per year with daily com-
pounding over a holding period of three years. Therefore, interest will be
"paid" or '"compounded" daily, and thus must be prorated over three hundred
and sixty-five (365) interest compounding periods per year. Your keystrokes
follow:

[£] (FIN) Clears financial registers
3 [ENTER] 365 [x] [n] Enters 1,095 compounding periods
10 [ENTER] 365 [+] [i] Enters periodic interest rate

PRESENT VALUE — The [PV] Key

Present Value should be thought of as the '"current" or "existing" or
"today's" value of something given or exchanged for something else. It is
the amount of money invested or deposited into an interest bearing account
at the beginning of the time period, typically the beginning of the year. We
can also say that it is the one-—time deposit which is expected to produce a
numerically greater, though financially equivalent future amount (Future
Value) at a later date.

For example, if I gave you eighty dollars for your calculator, we are, in
effect, setting or equating the value of the calculator to the amount of
money exchanged for it. Thus, the Present Value--the "current" or "today's"
value--of the calculator is eighty dollars. So too, if a financial institu-
tion 1lends $100,000 today at 107 annual interest, compounded monthly, for a
term of 30 years, and receives in "exchange" the borrower's promise to pay
$877.57 per month for 359 months plus a final (360th) payment of $881.12, we
can say that the Present Value (or existing or current value) of the
$100,000 given up by the lender today is equivalent to the series of three
hundred and sixty payments for which the borrower is obligated.

Present Value must be an equivalent value. This holds true whether the
transfer takes place immediately--such as a hand-to-hand transfer of $80 for
a calculator--or where a time interval separates the exchange of money and
receipt of value in the future. The value received in the future--be it
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money, property, services, or what have you--has an equivalent value today.
That "equivalent value" is its Present Value.

In our introduction to the concept of Future Value of One ($1.00) Dollar,
reference is made to the making of a "one-time deposit" of a sum of money
into an interest earning account. That "one-time deposit" is the Present
Value (equivalent value) of the amount we are to receive at some future
date. The amount received in the future--called the Future Value--depends
upon the amount we charge or receive for the use of our money [i], the
length of time the money is used [n], and the amount deposited [PV]. Of
course, in a Future Value of One ($1.00) Dollar problem the amount
"deposited" is always One ($1.00) Dollar.

We should always think of Future Value [FV] and Present Value [PV] as equiv-
alents of each other. Though the two amounts will differ numerically (unless
the interest or discount rate is zero), they are still equivalent to each
other. This is so because the two concepts are bound together mathemati-
cally. Your calculator enables you to readily calculate the future value of
a known amount (present value), or vice versa, without having to manipulate
the mathematical formula which "generates" one concept from the other.

Both functionally and schematically, Future Value and Present Value occupy
their respective positions on a Timeline or Time Diagram. The two concepts
are interrelated by both the number of time periods [n] and the applicable
periodic interest rate [i]. Therefore, a typical Future Value [FV] problem
involves the input of three variables before it may be solved: interest rate
per compounding period [i]; number of compounding periods [n]; and the
Present Value [PV]. Alternatively, knowing any three of the variables en-
ables us to readily solve for the fourth variable.

A Timeline Diagram interrelating these variables--with Present Value placed
below the line and Future Value above the line--looks like this:

FUTURE VALUE FUNCTION

Input [n], [i] and [PV]
and receive the
FUTURE VALUE [FV] FUTURE VALUE
(a positive cash-flow)

Time > Time -
Tg | /11 T

PRESENT VALUE
(a negative cash-flow)

The "Future Value Function" is nothing more than the mathematics which re-
lates the four variables: [n], [i], [PV], and [FV]. Your financial calcula-
tor is programmed to run this computation as well as many other financial
problems which are much more complex than the straightforward calculation
necessary to solve for any of the four variables comprising the Future Value
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Function.

A FUTURE VALUE OF ONE ($1.00) DOLLAR PROBLEM

Let's assume a deposit of one ($1.00) dollar into a savings account earning
interest at the rate of seven percent (77) per year, compounded monthly.
Assume further that the interest earned is allowed to remain on deposit and
is not taxed. How much will be in the account after: (a) 12 months; and (b)
after 120 months?

Solution:

Since the one ($1.00) dollar deposited is a reduction in the amount of money
the depositor has, it is considered a negative cash-flow under the "cash-
flow sign convention" and therefore is entered into the HP 12C as a negative
number. This is accomplished by typing: "1" [CHS] [PV]. Note, again, that in
the FUTURE VALUE FUNCTION Timeline Diagram given on the previous page,
Present Value is placed below the horizontal Timeline, while Future Value is
placed above the 1line. This placement is consistent with the concept of
monies paid out being treated as a cash outflow (negative cash-flow), while
monies received or taken in are treated as a positive cash-flow.

To solve the problem, let's perform the following keystrokes:

[£] (FIN) Clears Financial Registers

12 [n] Inputs 12 compounding periods

7 [g] [i] Inputs interest rate per monthly compounding
period

1 [cHS] [PV] Sets the Present Value to negative $1.00.

Note: It makes no difference in this problem
if you are in the beginning or end mode.
You can leave the mode set as you find it.

[FV] Computes Future Value of the $1.00 deposit
[£f] 9 Sets all decimal places
DISPLAYS: 1.072290081

120 [n] Inputs 120 interest compounding periods

[FV] Computes Future Value of the $1.00 deposit
after being "on deposit" for 120 months

DISPLAYS: 2.009661377

We read the above results to mean that were you to deposit one ($1.00)
dollar into a tax-free account earning interest at the rate of 77 per year,
compounded monthly, your deposit would be worth $1.072290081 at the end of
twelve months, and would be worth $2.009661377 at the end of one hundred and
twenty months. Of course, you cannot withdraw approximately twenty three-
hundredth's of a penny ($.00229...) at the expiration of twelve months, nor
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could you make a withdrawal of approximately ninety seven-hundredths of a
penny ($.00966...) at the expiration of one hundred and twenty months. How-
ever, those extra digits are most important--most significant--were we to
have made a more substantial deposit.

For example, if we deposited $1,000,000 into our hypothetical tax-free
account and allowed it to remain on deposit for (a) 12 months, or (b) 120
months, you will find that the future values of the deposit will be exactly
one million times greater than the future value computed for a one ($1.00)
dollar deposit over the given holding periods. That is, after making a de-
posit of $1,000,000, at 77 interest, compounded monthly, you will have
$1,072,290.081 after twelve months, or the sum of $2,009,661.377 after one
hundred and twenty months, assuming the account is free of tax and no
withdrawals are made.

A TRADITIONAL REAL ESTATE FUTURE VALUE PROBLEM

Let's go back to our hypothetical Buyer A mentioned in the introduction to
this topic. If Buyer A acquires a property for $100,000, and if we project a
compound annual growth in value of five percent (57) per year over a five
year holding period, what will be the sales price the buyer (now seller) can
expect? Also, what must Buyer B's property sell for (disregarding commis-
sions, if any) to keep up with a compound inflation rate of 4.75% per year
over the past six years, assuming the property was acquired for $125,0007?
How do we solve these kinds of problems?

First, we should think of the purchase price of Buyer A's property as an
out-of-pocket cash-flow incurred by the buyer at the beginning of the time
period. Financially, the purchase price (out-of-pocket cash-flow) parallels
the omne-time deposit you would make into an interest bearing account at the
beginning of the time period. The purchase price of $100,000 is clearly the
Present Value of the property.

The fact that the Present Value (in this part of the problem) is one hundred
thousand times greater than the one ($1.00) dollar amount we worked with
when projecting the Future Value of One (1.00) Dollar simply tells us that
the Future Value we now compute will be one hundred thousand times greater
than the Future Value of One ($1.00) Dollar projected at the same interest
rate (5%2) over the same holding period (5 years). In effect, the Future
Value of any amount is nothing more than a multiple of the Future Value of
One ($1.00) Dollar computed over the same holding period, at the same
interest rate, and using the same interest compounding periods per year. The
multiple 1is, of course, the purchase price of the property whose value we
are projecting into the future.

The holding (or projection) period in real estate future value calculations
is traditionally taken as a number of full years. The appreciation or growth
rate is also applied as an annual rate, with compounding of the rate applied
once per year. Accordingly, you input the projection period into your
calculator's [n] register and enter the annual interest rate into the [i]
register.

Let's project the Future Value of Buyer A's $100,000 property using the
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keystroke procedure setforth below.

Please note that we are not setting the payment mode to beginning (BEGIN) or
end (END) mode. As long as your Future Value (or Present Value) calculation
does not contain a series of payments (PMT), it makes no difference if you
are in BEG or END mode.

[f] (FIN) Clears financial registers

[£] 2 Sets display to 2 decimal places

5 [n] Inputs 5 years into the [n] register

5 [i] Sets annual growth rate to 5%

100,000 [cHS][PV] Sets the Present Value to negative $100,000
[FV] Computes the Future Value

DISPLAYS: 127,628.16

Note: Here is how the Financial Registers in your calculator are now loaded:

n i PV PMT FV Payment Mode

5 5.00 |-100,000.00{ 0.00 127,628.16 |END or BEGIN

We read the displayed result to mean that Buyer A's $100,000 property will
appreciate in value to approximately $127,628 in five years, assuming the
growth rate remains at five (57) percent, compounded once a year. As a prac-
tice exercise you should compute the Future Value of One ($1.00) Dollar
using a growth rate of five (57) percent and a holding period of five years.
However, set the display format on your calculator to seven (7) decimal
places. You will readily verify that the computed future value equals
1.2762816. Clearly, the Future Value of $100,000 is exactly one hundred
thousand times greater than the Future Value of $1.00.

We next project the minimum selling price (commissions, if any, excluded) of
Buyer B's $125,000 property, held for six years, subject to a compound
annual inflation rate of 4.757. The keystrokes follow below:

[£] (FIN) Clears financial registers (a good practice)
6 [n] Inputs 6 years into the [n] register

4.75 [4] Sets annual inflation rate to 4.757%

125,000 [CHS][PV] Sets the Present Value to negative $125,000
[FV] Computes the Future Value

DISPLAYS: 165,133.13

Note: Here is how the Financial Registers in your calculator are now loaded:

n i PV PMT FV Payment Mode

6 4.75 1-125,000.00f 0.00 165,133.13 |END or BEGIN
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We read the displayed result to mean that the minimum selling price of the
property--exclusive of sales commissions, if any--must be approximately
$165,133 in order to keep pace with inflation.

Again, please note that in both future value projection problems we did not
set the calculator's payment mode for either beginning [BEG] (g, 7) or end
[END] (g, 8) mode. Though you will typically be set to [END] mode--to allow
for payments occurring at the end of the month or end of the time period--,
this is not a concern where the computation does not involve a periodic pay-
ment. That is, as long as the Future Value computation solely involves the
input of a present value (out-of-pocket cash-flow) as the only cash-flow, it
is not necessary to concern yourself with setting the payment mode to [END]
or [BEG]; just leave it as you find it.

As a practice exercise, you should reset the payment mode on your calculator
to reflect a payment mode different from what you were set at when perform-
ing the above future value calculations. (You will press [g] [7] to set the
beginning mode, if you were set to the end mode; your "beginning status
indicator" ("BEGIN") becomes illuminated. Otherwise, press [g] [8] to set
your calculator to the end mode.) Now press the [FV] key. Your display will
again show: 165,133.13.

We will show the keystrokes for this problem both ways. Let's first solve
for the Future Value with the payment mode set to beginning [BEG].

[£] (FIN) Clears financial registers

[g]l 7 Sets beginning mode

6 [n] Inputs 6 years into the [n] register

4.75 [1i] Sets annual growth rate to 4.757

125,000 [CHS][PV] Sets the Present Value to negative $125,000
[FV] Computes the Future Value

DISPLAYS: 165,133.13

Note: Here is how the Financial Registers in your calculator are now loaded:

n i PV PMT FV Payment Mode

6 4.75 |-125,000.00f 0.00 165,133.13 BEG

Now let's set the payment mode to END and again solve for the future value.
[g] 8 Sets end mode

[FV] Computes Future Value. (Same results.)
DISPLAYS: 165,133.13
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Note: Here is how the Financial Registers in your calculator are now set:

n i PV PMT FV Payment Mode

6 4.75 |-125,000.00f 0.00 165,133.13 END

MATHEMATICS SIDE-BAR

When calculating the Future Value of a given one-time deposit, your calcula-
tor is programmed to use the following equation:

FV =PV x (1 +i)2 .

To use this equation we must first convert the variable "i" to its decimal
equivalent, and then convert the decimal rate into a rate per compounding
period by dividing by the number of times per year the interest ("i") is
paid or compounded. For example, an annual interest rate of 127, paid or
compounded monthly, yields ".01" as the decimal equivalent to be used in the
equation. This results from the following division sequence:

12 / 100 / 12 = .01

Using the equation to verify the result obtained in the future value compu-
tation immediately above, we have:

Fv = (1 + 1)0
= $125,000 x (1 + .0475)%
= $125,000 x 1.321065010 (to 9 places)
= $165,133.1263
FV = $165,133.13 (rounded to 2 places)

By keystroke you would do: 1.0475 [ENTER]
6 [y*]
125,000 [x].
Your display will show: 165,133.1263 (The result is verified.)
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AN INFLATION-ADJUSTED, GROWTH RATE FUTURE VALUE PROBLEM

Let's project the inflation adjusted future value of a $100,000 property six
years into the future. Assume we expect an annual compound growth rate of
7%, and project an inflation rate of 4.757, also compounded annually.

Solution:

We must first adjust the growth rate (7Z) to reflect the effect of inflation
(4.75%2). In effect, we are "discounting" the growth rate on the basis of
4.75% per year. The equation for this adjustment follows:

d

[((1 + g/100)/(1 + r/100)) - 1] x 100,

_ |1+
which is equivalent to: 4= {:l ¥r -1 | x100

where: d = Inflation adjusted growth rate;
Annual compound growth rate; and
= Annual compound inflation rate.

= 0Q
[

Your complete solution keystroke procedure follows:

[£] (FIN) Clears financial registers

1.07 [ENTER] Enters "1" plus decimal growth rate

1.0475 [+] Divides by "1" plus decimal inflation rate

1 [-] 100 [x] Completes calculation of inflation adjusted
growth rate. Displays "2.15" at 2 places.

[i] Inputs into [i] register

6 [n] Enters projection period

100,000 [CHS][PV] Enters price, negative-signed

[FV] Computes the inflation adjusted Future
Value

DISPLAYS: 113,600.04

Note: The above solution method assumes that both inflation and annual
growth in value are applied as compound rates. That is, we assume that each
and every year the property's value increases by a constant ratio, and as
well dinflation is also assumed to grow by a comstant ratio. If, however, we
project inflation as a fixed rate every year--that is, it is assumed the
inflation rate does not compound each year--, then a simple solution for
computing the inflation adjusted growth rate would be to subtract the infla-
tion rate from the projected growth rate. You will then use the adjusted
rate as your input into the HP 12C's [i] register. (The difference between
the two methods is not significant, unless the present value being projected
is a substantial amount.)
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FUTURE VALUE PRACTICE PROBLEMS

Problem A:

An investor has an opportunity to invest $15,000 for five years. Assuming
the investment is not taxed during the holding period, what is the value of

the investment under the following conditions:

Interest rate of 77
Compounding:

(1) Annually;

Ans: $21,038.28

(2) Quarterly;

Ans: $21,221.67

(3) Daily;

Ans: $21,285.30

Growth rate of 97
Compounding:

(1) Semi-annual;
Ans: $23,294.54
(2) Daily:

Ans: $23,523.38
(3) Annually;
Ans: $23,079.36

Problem B:

Decay rate of 37
Compounding:
(1) Annually;
Ans: $12,881.01

Solve for the unknown financial variable in the following problems:

PV of $200,000

FV of $322,102
Annual compounding

5 year deposit term
Annual Interest Rate?
Ans: 10Z

FV of $162,046.95
Monthly compounding
1 year deposit term
7.75% interest rate
Amount of deposit?
Ans: PV of $150,000

PV of $150,000.00
FV of $162,086.00

1 year deposit term
7.75% interest rate
Compounding periods?
Ans: See below.

The problem above in which we seek a solution for the number of compounding
periods per year does not have a direct solution in finance mathematics, nor
has a solution method for this type of problem been preprogrammed into your
HP 12C calculator. Though we could write a program to solve this on the
HP 12C, it is best to utilize the substantial computing power programmed
into the equation SOLVER of the "OmniGo Organizer Plus", HP 17BII and
HP 19BII (including the HP 17B, HP 19B, and the HP 18C) Financial Calcula-
tors--when properly programmed--to solve this type of problem.

The answer to the problem is that the 7.757 annual interest rate is being
compounded daily. Therefore, we have 365 compounding periods. To solve this
on the above noted Hewlett-Packard products, you would enter the following
equation into the device's equation SOLVER:

FV = PV x (1 + IZYR = P/YR : 100)"(#YRS x P/YR)

After inputting the equation, the keystroke procedure would be:
162,086 |FVv| 150,000 |Pv| 7.75 |1ZYR| 1 |#YRS| |B/YR|

Set to zero (0) decimal places, the display will show: P/YR = 365.
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BASIC FINANCIAL CALCULATIONS

THE FINANCIAL REGISTERS IN A NUTSHELL

The

Financial Registers of your HP 12C appear in the top row of keys in the

following sequence:

[n]l[i][pVv][PMT][FV][CES]

Let's run through the keys:

Key
[n]

(4]

[pV]

[PMT]

[FV]

[CHS]

Description

Use to store or calculate the total number of payments or com-
pounding periods. For example, a 30 year loan with monthly pay-
ments requires input of "360" into the [n] register.

Use to store or calculate the periodic interest rate expressed as
a percentage (and not as a decimal).

The Present Value register is used to store or calculate the cur-
rent or existing value of something given or exchanged for some-
thing else. It is an initial out-of-pocket cash-flow, and, as
well, it can be described as the discounted value of a stream of
projected cash-flows (such as the discounted present value of a
stream of mortgage payments you or your client intend to acquire).

Use the Payment register to calculate or store the amount of the
periodic payment needed to amortize a mortgage loan or to achieve
a required future value (FV). You are restricted to working with
payments which are all equal. If your problem requires analysis of
a stream of unequal or skipped payments, use the Unequal Cash-Flow
registers (CFo, CFj, and Nj) of your calculator.

Caution: Always be aware of the payment mode message that might
appear in your calculator's screen. For example, if payments (or,
for that matter, deposits) are made at the end of the month--in-
deed, at the end of the time period--, make sure that your "BEGIN"
status indicator is not illuminated. We place the calculator in
its end (END) mode by pressing the blue [g] key followed the [8]
key. In the alternative, if payments (or deposits) occur at the
beginning of the time period, make sure that your BEGIN status
indicator is illuminated before you start a problem.

Use the Future Value register to store or calculate the final
cash-flow produced by a one-time deposit into an interest bearing
account, or use this register to calculate or store the final val-
ue of an asset at the end of a known holding or projection period.
You also use this register to calculate the final value of a se-
ries of deposits (PMTs) into an interest bearing account, and as
well use it to calculate the final cash-flow produced by a one-
time deposit [PV] plus a series of equal--and equally timed--
deposits (PMTs) into the same account.

Use the "change sign key'" to change the sign of the displayed
number. For example, if a number displays as a positive number,
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its sign can be changed by pressing the [CHS] key, and vice versa.

PRIMER ON THE "CASH-FLOW SIGN CONVENTION"

The "Cash-Flow Sign Convention" is a set of rules which determine the sign
for the answers your calculator produces when performing financial calcula-
tions. This applies to calculations performed with both the Financial
Registers and the Unequal Cash-Flow Registers. Though this convention is
prominent and found across the product line with the Hewlett-Packard Finan-
cial Calculators, it still gives even the most experienced calculator user
some trouble at times.

In a nutshell, this conventions tells us:

Input Calculation results produced
Present Value [PV] positive Future Value [FV] displays negative

Payment [PMT] displays negative

Present Value [PV] negative Future Value [FV] displays positive
Payment [PMT] displays positive

Payment [PMT] negative Future Value [FV] of an annuity is positive
Present Value [PV] displays positive

Payment [PMT] positive Present Value [PV] displays negative
Future Value [FV] displays negative

Future Value [FV] positive Present Value [PV] displays negative
Payment [PMT] displays negative

Future Value [FV] negative Present Value [PV] displays positive
Payment [PMT] displays positive

All Cash-flows into Unequal Net Present Value [NPV] displays positive
Cash-Flow registers positive

All Cash-flows into Unequal Net Present Value [NPV] displays negative
Cash-Flow registers negative

Comment: There are no hard and fast rules on whether or not you should input
data into, for example, Present Value [PV] as a positive number when doing
payment calculations, thus producing a negative signed payment [PMT]. Some
writers, however, suggest that practitioners should enter data into the
calculator in accord with whether or not the calculation is performed from
the perspective of the borrower or the lender. Thus, this skew on the '"con-
vention" says if you are the lender, enter Present Value [PV] as a negative
number because it is an out-of-pocket cash-flow from that perspective, while
the periodic payments (PMTs) received represent an increase in the lender's
wealth and thus are positive signed. On the other hand, from the borrower's
perspective, enter Present Value [PV] as a positive number because the loan
increases your wealth, while a negative signed payment [PMT] represent an
outflow of monies from the borrower and thus decreases wealth.

The convention in this book, however, is to show PMT and FV results as posi-
tive numbers because this method is more user-friendly toward the client.
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COMPUTING A FIXED MONTHLY PAYMENT LOAN

Problem: Purchasers will obtain a $100,000 mortgage on a home selling for
$125,000. Assuming the mortgage is a 30 year loan at 7.57% annual interest,
how much will they have to pay per month?

Solution methodology: Though nothing is said as to whether the payments
occur at the end of the month (as against beginning of the month payments),
we readily can assume that the payments indeed occur at the end of the month
because this is the traditional manner in which real estate loans are struc-
tured. Thus, we make sure that the beginning (BEGIN) status indicator does
not appear in your display. Further, we should clear all registers (or at
least clear the financial registers) before we start solving the problem.

ORGANIZATION OF DATA

Sales price $125,000

Loan amount $100,000

Loan term (months) 360

Interest rate 7.5%

PROCEDURE KEYSTROKE/INPUT DISPLAY
Set 2 decimal places f 2

Clear all registers f CLX 0.00
Make sure end mode set g END 0.00
(Could also say "g" "8")

Enter amount financed as a neg- 100,000 CHS PV -100,000.00
ative number into [PV] register

Enter monthly interest rate into 7.5 g i 0.63
[1i] register

Enter loan term into [n] register 360 n 360.00
Compute monthly payment PMT 699.21
Notes:

(1) As a first step we set 2 decimal places. This is because we typically
show 2 decimal places in loan calculatioms.

(2) It is a good practice to always make sure you clear all of your calcula-
tor's registers (by pressing [f] [CLX]), or at least you should clear the
FINancial registers (by pressing [f] (FIN)).

(3) Since the mortgage loan payments (typically) occur at the end of the
month, we made sure the HP 12C was set to END mode. Again, we did this by
pressing the blue [g] key followed by the [8] key.

(4) The 1loan amount is always entered into the [PV] register. (Had the loan
amount been entered as a positive number, payment would display as -699.21.)
(5) Inputs into the [n] and [i] registers must be consistent: If "n" is
input as a number of months, then "i" must be entered as a monthly rate.
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Problem: Buyers will purchase a home selling for $100,000. The financing is
based upon a 30 year, 107, fixed monthly payment loan. The down payment will
be 207 of the purchase price. Points plus loan origination fees total 37 of

the mortgage. Compute the monthly payment, last (360th) payment, and the
"APR" . %

ORGANIZATION OF DATA

Sales price $100,000

Percent down payment 20%

Loan term (months) 360

Interest rate 107

Points plus origination fees 37

PROCEDURE KEYSTROKE /INPUT DISPLAY
Clear all registers; set 2 decimal f CLX £ 2 g END 0.00
places and END mode

Enter sales price; compute amount 100,000 ENTER 100,000.00
financed; enter result negative- 20 7 - 80,000.00
signed in PV register CHS PV -80,000.00
Enter monthly interest rate 10 g i 0.83

Enter loan term 360 n 360.00
Compute monthly payment PMT 702.06
Round payment to 2 decimal places f RND PMT 702.06
Compute future value FV -6.20
Calculate last payment RCL PMT + 695.86
Calculate the "APR":

Compute cash-flow to borrower RCL PV 3 7 - PV -77,600.00
Compute monthly "APR" i 0.86
Convert to annual rate RCL g i 10.37

Question: What if the borrower increases his monthly payment from $702.06
to, say, $800.00 per month. How long will it take for the buyer to pay off
the loan? These kinds of questions--and many more like them--can easily be
answered using the capabilities of your HP 12C. Let's solve the problem on
the next page.

* In practice, computing a loan's APR requires taking into consideration a
number of additional variables not covered in this example, such as loan
application and processing fees, and private mortgage insurance premiums (if
any).
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PROCEDURE KEYSTROKE /INPUT DISPLAY

Clear the future value register 0 FV 0.00
Enter monthly interest rate 10 g i 0.83
Input loan amount, negative-signed 80,000 CHS PV -80,000.00
Enter enhanced monthly payment 800 PMT 800.00
Calculate new loan term n 216.00
Calculate 216th payment:

Find future value residual FV -75.10

Add to regular monthly payment RCL PMT + 724.90

Note: Here is how the Financial Registers in your calculator are now loaded:

n i PV PMT FV Payment Mode

216 |0.8333333333|-80,000.00| 800.00 |-75.095488 END

Problem extension: At this stage, assume the annual interest rate is lowered
from 107 to 77%. Now, ask yourself: (1) If the borrower plans to make pay-
ments of $800.00 per month over a term of 20 years (240 months), what is the
maximum loan (PV) which can be supported by this level of payment? (2) If
the borrower secures a 360 month loan and stays with a monthly payment of
$702.06, what is the maximum loan (PV) which will be supported by this com-
bination of interest rate (7%) and term? (Please note that we are not taking
into account customary mortgage loan underwriting issues. The sole idea here
is to address a few of the "What If" capabilities you have in the financial
register function of your HP 12C.)

Solution #1

PROCEDURE KEYSTROKE /INPUT DISPLAY
Clear the future value register 0 FV 0.00

Enter new loan term 240 n 240.00
Enter monthly interest rate 7¢gi 0.58
Compute (new) loan amount PV -103,186.01

Note: Here is how the Financial Registers in your calculator are now loaded:

n i PV PMT FV  Payment Mode

240 |0.5833333333|-103,186.0052| 800.00 | 0.00 END
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Solution #2

PROCEDURE KEYSTROKE/INPUT DISPLAY
Enter (new) loan term 360 n 360.00
Enter (new) monthly payment 702.06 PMT 702.06
Compute (new) loan amount PV -105,524.93

Note: Here is how the Financial Registers in your calculator are now set:

n i PV PMT FV  Payment Mode

360 |0.5833333333|-105,524.9312| 702.06 | 0.00 END

Problem extension: Let's assume that the lender offers to loan the borrower
$105,000, but requires that the monthly payment be increased from $702.06 to
$717.00 (a nice round number!). The term, however, remains the same--360
months. Now, what is the annual interest rate which the lender is charging
the borrower? (We fully admit that in practice data such as this will indeed
be disclosed on the 1lender's "HUD-1" statement. This statement is also
commonly referred to as the "RESPA" statement.)

PROCEDURE KEYSTROKE/INPUT DISPLAY
Enter new loan amount 105,000 CHS PV -105,000.00
Enter new monthly payment 717 PMT 717.00
Compute (new) interest rate; i 0.61
convert to annual rate RCL g i 7.26

Note: Here is how the Financial Registers in your calculator are now set:

n i PV PMT FV  Payment Mode

360 |0.6050030189(-105,000.0000( 717.00 | 0.00 END

Problem extension: Let's further assume that the borrower would like to
increase his monthly payment by an amount which will enable him to fully pay
off the loan at the time the 180th payment is made. What must the payment be
raised to? Let's solve for it below.

PROCEDURE KEYSTROKE/INPUT DISPLAY
Enter new loan term 180 n 180.00
Compute new monthly payment PMT 959.10
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COMPUTING A FIXED QUARTERLY PAYMENT LOAN

Problem: Buyers will purchase a home selling for $150,000. The Seller will
carry a 307 down, quarterly payment land contract with a 15 year amortiza-
tion term, and 117 annual interest rate. In the alternative, if the buyers
accept a monthly payment land contract, the down payment will be 257 of the
purchase price, with annual interest rate of 10.257%, with a term of 20
years. Compute the installment payments under both alternatives.

ORGANIZATION OF DATA: Option #1 ORGANIZATION OF DATA: Option #2

Sales Price $150,000 Sales Price $150,000
Percent down payment 307 Percent down payment 257
Contract term (years) 15 Contract term (years) 20
Total Quarterly payments 60 Total monthly payments 240
Annual interest rate 117 Annual interest rate 10.25%
PROCEDURE KEYSTROKE/INPUT DISPLAY
Clear all registers; set 2 decimal f CLX £ 2 g END 0.00

places and END mode

Enter sales price; compute Option 150,000 ENTER 150,000.00
#1 contract amount; enter result 30 2 - 105,000.00
negative-signed in PV register CHS PV -105,000.00
Enter quarterly interest rate 11 ENTER 4 + i 2.75

Enter quarterly term of contract 4 ENTER 15 x n 60.00
Compute quarterly payment PMT 3,593.10
Enter sales price; compute Option 150,000 ENTER 150,000.00
#2 contract amount; enter result 25 % - 112,500.00
negative-signed in PV register CHS PV -112,500.00
Enter monthly interest rate 10.25 g i 0.85

Enter monthly term of contract 20gn 240.00
Compute monthly payment PMT 1,104.35

Notes:

(1) In practice you will not need to reset the calculator's payment mode to

END each time you perform a financial calculation. Unless your calculator's
beginning status indicator (BEGIN) is displayed, it is not necessary to set
the payment mode to END each time you perform an end-of-the-period financial
calculation. The same applies to setting the number of decimal places.

(2) When entering the term of a contract or mortgage, it is not necessary to
use the BLUE [g] key as we did in the Option #2 example above. Clearly, the
objective is to input the term into the HP 12C's [n] register, no matter how
we do it. Since a 20 year monthly payment land contract (or mortgage)
requires a total of 240 monthly payments, we could readily type: 240 [n].
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COMPUTING THE BI-WEEKLY LOAN PAYMENT

Problem: Compute the bi-weekly payment on a $100,000 loan, with interest of
107 per annum, and an initial computation-term of 30 years. Next, compute
(1) the term of the loan and (2) the required last payment.

ORGANIZATION OF DATA

Loan amount $100,000 Bi-Weekly payments of ?
Annual interest rate 107 Recomputed term ?
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