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Introduction

About This Handbook

This hp 12c¢ user's guide is intended to help you get the most out of your
investment in your hp 12c Programmable Financial Calculator. Although the
excitement of acquiring this powerful fhancial tool may prompt you to set this
handbook aside and immediately begin “pressing buttons,” in the long run you'll

profit

by reading through this handbook and working through the examples it

contains.

Following this introduction is a brief secton called Making Financial Calculations
Easy—which shows you that your hp 12c does just that! The remainder of this
handbook is organized basically into three parts:

z

Part | (sections 1 through 7) describes how to use the various financial,
mathematics, statistics, and other functions (except for programming)
provided in the calculator:

z Section 1 is about Getting Started. It tells you how to use the keyboard,
how to do simple arithmetic calculations and chain calculations, and
how to use the storage registers (“memories”).

z Section 2 tells you how to use the percentage and calendar functions.

z Section 3 tells you how to use the simple interest, compound interest, and
amortization functions.

z Section 4 tells you how to do discounted cash flow analysis, bond, and
depreciation calculations.

z Section 5 tells you about miscellaneous operating features such as
Continuous Memory, the display, and special function keys.

z Sections 6 and 7 tell you how to use the statistics, mathematics, and
number-alteration functions.

Part Il (sections 8 through 11) describe how to use the powerful
programming capabilities of the hp 12c.

Part Ill (sections 12 through 16) give you step-by-step solutions to specialized
problems in real estate, lending, savings, investment analysis, and bonds.
Some of these solutions can be done manually, while others involve running
a program. Since the programmed solutions are both self-contained and
step-by-step, you can easily employ them even if you don'’t care to learn how
to create your own programs. But if you do start to create your own
programs, look over the programs used in the solutions: they contain
examples of good programming techniques and practices.

File name: hp 12c_user's guide_English_HDPMBF12E44 Page: 3 of 209

Printed Date: 2005/7/29

Dimension: 14.8 cm x 21 cm

—



—

4 Introduction

z The various appendices describe additional details of calculator operation as
well as warranty and service information.

z The Function Key Index and Programming Key Index at the back of the
handbook can be used as a handy page reference to the comprehensive
information inside the manual

Financial Calculations in the United Kingdom

The calculations for most financial problems in the United Kingdom are identical to
the calculations for those problems in the United States — which are described in
this handbook. Certain problems, however, require different calculation methods in
the United Kingdom than in the United States. Refer to Appendix F for more
information.

For More Solutions to Financial Problems

In addition to the specialized solutions found in Sections 12 through 16 of this
handbook, many more are available in the optional hp 12c Solutions Handbook.
Included are solutions to problems in leding, forecasting, pricing, statistics,
savings, investment analysis, personal fiance, securities, Canadian mortgages,
learning curves in manufacturing, and queuing theory. A Solutions Handbook is
available online (www.hp.com/calculators ).
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Making Financial
Calculations Easy

Before you begin to read through this handbook, let's take a look at how easy
financial calculations can be with your hp 12c. While working through the
examples below, don't be concerned about learning how to use the calculator;
we'll cover that thoroughly beginning with Section 1.

Example 1: Suppose you want to ensure that you can finance your daughter’s
college education 14 years from today. You expect that the cost will be about
$6,000 a year ($500 a month) for 4 years. Assume she will withdraw $500 at the
beginning of each month from a savings account. How much would you have to
deposit into the account when she enters college if the account pays 6% annual
interest compounded monthl{

This is an example of a compound interest calculation. All such problems involve at
least three of the following quantities:

z n: the numberof compounding periods.
z i: the interestrate per compounding period.
z PV the present valueof a compounded amount.
z PMT. the periodic paymentamount.
z FV the future valueof a compounded amount.
In this particular example:
z nis 4 years x 12 periods per year = 48 periods.
z 1is 6% per year + 12 periods per year = 0.5% per period.

z PVis the quantity to be calculated — the present value when the financial
transaction begins.

z PMTis $500.

z FVis zero, since by the time your daughter graduates she (hopefully!) will
not need any more money.

To begin, turn the calculator on by pressing the key. Then, press the keys
shown in the Keystrokes column below.*

* If you are not familiar with the use of an hp calculator keyboard, refer to the description on
pages 16 and 17.

11
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12 Making Financial Calculations Easy

Note: A battery symbol (¥) shown in the lower-left corner of the display
when the calculator is on signifies that the available battery power is nearly
exhausted. To install new batteries, refer to Appendix E.

The calendar functions and nearly all of the financial functions take some
time to produce an answer. (This is typically just a few seconds, but theY ,
, & ,and -
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Making Financial Calculations Easy 13

Example 3: The preceding example showed that the insurance policy will
provide about half the required amount. An additional amount must be set aside to
provide the balance (21,396.61 — 10, 470.85 = 10,925.76). Suppose you make
monthly payments, beginning at the end of next month, into an account that pays
6% annually, compounded monthly. What payment amount would be required in
order to accumulate $10,925.75 in the 14 years remaining
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Problem Solving
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Section 1

Getting Started

Power On and Off

To begin using your hp 12c, press the key* . Pressing again turns the

calculator off. If not manually turned off, the calculator will turn off automatically 8
to 17 minutes after it was last used.

Low-Power Indication

A battery symbol (¥4 shown in the upper-left corner of the display when the
calculator is on signifies that the available battery power is nearly exhausted. To
replace the batteries, refer to Appendix E.

The Keyboard

Many keys on the hp 12c perform two or even three functions. The primary
function of a key is indicated by the characters printed in white on the upper face

of the key. The alternate function(s) of a key are indicated by the characters
printed in gold above the key and the characters printed in blue on the lower face

of the key. These alternate functions are specified by pressing the appropriate
prefix key before the function key:

z To specify the alternate function printed in gold

/ above a key, press the gold prefix key (=), then
AMORT press the function key.

n <€—— ; To specify the primary function printed on the uppe

12X \ face of a key, press the key alone.

z To specify the alternate function printed in blue on the
lower face of a key, press the blue prefix key (> ),
then press the function key.

* Note that the key is lower than the other keys to help prevent its being pressed
inadvertently.

16
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Section 1: Getting Started 17

Throughout this handbook, references to theoperation of an alternate function
appear as only the function name in a box (for example, “The & function ...").
References to theselection of an alternate function appear preceded by the
appropriate prefix key (for example, “Pressing =& ..."). References to the
functions shown on the keyboard in gold under the bracket labeled “CLEAR”
appear throughout this handbook preceded by the word “CLEAR” (for example,

“The CLEAR  function ...” or “Pressing = CLEAR' ...").
If you press the = or > prefix key mistakenly, you can cancel it by pressing
= CLEARD . This can also be pressed to cancel the ,and @ keys.

(These keys are “prefix” keys in the sense that other keys must be pressed after
them in order to execute the corresponding function.) Since the0  key is also
used to display the mantissa (all 10 digits) of a displayed number, the mantissa of
the number in the display will appear for a moment after the 0  key is released.

Pressing the= or > prefix key turns on the corresponding status indicator —f
or g — in the display. Each indicator turns off when you press a function key
(executing an alternate function of that key), another prefix key, or= CLEARD

Keying in Numbers

To key a number into the calculator, press the digit keys in sequence, just as if you
were writing the number on paper. A decimal point must be keyed in (using the

decimal point key) if it is part of the number unless it appears to the right of the last
digit.

Digit Separators

As a number is keyed in, each group of three digits to the left of the decimal point
is automatically separated in the display. When the calculator is first turned on
after coming from the factory — or after Continuous Memory is reset — the
decimal point in displayed numbers is a dot, and the separator between each
group of three digits is a comma. If you wish, you can set the calculator to display
a comma for the decimal point and a dot for the three-digit separator. To do so,
turn the calculator off, then press and hold down the  key while you press
Doing so again sets the calculator to use the original digit separators in the
display.

Negative Numbers

To make a displayed number negative — either one that has just been keyed in or
one that has resulted from a calculation — simply presso  (change sign) . When
the display shows a negative number — that is, the number is preceded by a
minus sign — pressing 0 removes the minus sign from the display, making the
number positive.
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18 Section 1: Getting Started

Keying in Large Numbers

Since the display cannot show more than 10 digits of a number, numbers greater
than 9,999,999,999 cannot be entered into th e display by keying in all the digits
in the number. However, such numbers can be easily entered into the display if the
number is expressed in a mathematical shorthand called “scientific notation.” To
convert a number into scientific notation,move the decimal point until there is only
one digit (a nonzero digit) to its left. The resulting number is called the “mantissa”
of the original number, and the number of decimal places you moved the decimal
point is called the “exponent” of the original number. If you moved the decimal
point to the left, the exponent is positive; if you moved the decimal point to the
right (this would occur for numbers less than one), the exponent is negative. To key
the number into the display, simply key in the mantissa, press.  (enter exponen),
then key in the exponent. If the exponent is negative, presso  after pressing
\

For example, to key in $1,781,400,000,000, we move the decimal point 12
places to the left, giving a mantissa of 1.7814 and an exponent of 12:

Keystrokes Display

1.7814 \ 12 1.7814 12 1,781,400,000,000 entered in
scientific notation.

Numbers entered in scientific notation can be used in calculations just like any
other number.

The CLEAR Keys

Clearing a register or the display replaces the number in it with zero. Clearing
program memory replaces the instructions there with> @ 00. There are several
clearing operations on the hp 12c, as shown in the table below:

Key(s) Clears:

) Display and X-register.

CLEARU Statistics registers (Rthrough R), stack registers, and
display.

CLEARa Program memory (only when pressed in Program mode).

CLEAR Financial registers.

CLEAR Data storage registers, financial registers, stack and LAST
registers, and display.
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Section 1: Getting Started 19

Simple Arithmetic Calculations

Any simple arithmetic calculation involves two numbers and an operation —
addition, subtraction, multiplication, or division. To do such a calculation on your
hp 12c, you first tell the calculator the two numbers, then tell the calculator the
operation to be performed. The answer is calculated when the operation key
( , ,R,or M)ispressed.

The two numbers should be keyed into ta calculator in the order they would
appear if the calculation were written down on paper left-to-right. After keying in
the first number, press the3  key to tell the calculator that you have completed
entering the number. Pressing3  separates the second number to be entered
from the first number already entered.
In summary, to perform an arithmetic operation:

1. Key in the first number.

2. Press 3 to separate the second number from the first.

3. Key in the second number.

4. Press , ,R,or M to perform the desired operation.

For example to calculate 13 + 2, proceed as follows:

Keystrokes Display

13 13. Keys the first number into the
calculator.

3 13.00 Pressing3 separates the second
number from the first.

2 2. Keys the second number into the
calculator.

M 6.50 Pressing the operation key calculates
the answer.

Notice that after you pressed 3 , two zeroes appeared following the decimal
point. This is nothing magical: the calculabr’s display is currently set to show two
decimal places of every number that has been entered or calculated. Before you
pressed 3 , the calculator had no way of knowing that you had completed
entering the number, and so displayed only the digits you had keyed in. Pressing
3
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20 Section 1: Getting Started

Chain Calculations

Whenever the answer has just been calculated and is therefore in the display, you
can perform another operation with this number by simply keying in the second
number and then pressing the operation key: you neednot press 3  to separate
the second number from the first. This is because when a number is keyed in after
a function key (suchas , ,R, M, etc.) is pressed, the result of that prior
calculation is stored inside the calculator — just as when the3  key is pressed.
The only time you must press the3  key to separate two numbers is when you
are keying them both in, one immediately following the other.

The hp 12c is designed so that each time you press a function key in RPN mode,
the calculator performs the operationthen— not later — so that you see the results
of all intermediate calculations as well as the “bottom line.”

Example: Suppose you've written three checks without updating your checkbook,
and you've just deposited your paycheck for $1,053.00 into your checking
account. If your latest balance was $58.33 and the checks were written for
$22.95, $13.70, and $10.14, what is the new balance ?

Solution:  When written down on paper, this problem would read
58.33 —22.95 - 13.70 — 10.14 + 1053

Keystrokes Display
58.33 58.33 Keys the first number.
3 58.33 Pressing3 separates the second
number from the first.
22.95 22.95 Keys in the second number.
35.38 Pressing  subtracts the second

number from the first. The calculator
displays the result of this calculation,
which is the balance after subtracting
the first check.

13.70 13.70 Keys in the next number. Since a
calculation has just been performed,
do not press 3 ; the next number
entered (13.70) is automatically
separated from the one previously in
the display (35.38).
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22 Section 1: Getting Started

Your hp 12c calculates the answer in just the same way:

Keystrokes Display
33 4R 12.00 Step 1: Multiply the numbers in the
first parentheses.
53 6R 30.00 Step 2: Multiply the numbers in the
second parentheses.
42.00 Step 3: Add the results of the two

multiplications.

Notice that before doing step 2, you did not need to store or write down the result
of step 1: it was stored inside the calculator automatically. And after you keyed in
the 5 and the 6 in step 2, the calculator was holding two numbers (12 and 5)
inside for you, in addition to the 6 in the display. (The hp 12c can hold a total of
three numbers inside, in addition to the number in the display.) After step 2, the
calculator was still holding the 12 inside for you, in addition to the 30 in the
display. You can see that the calculator holds the number for you, just as you
would have them written on paper, and then calculates with them at the proper
time, just as you would yourself* But with the hp 12c, you don’t need to write
down the results of an intermediate calculation, and you don't even need to
manually store it and recall it later.

By the way, notice that in step 2 you needed to press3 again. This is simply
because you were again keying in two numbers immediately following each other,
without performing a calculation in between.

To check your understanding of how to calculate with your hp 12c, try the

following problems yourself. Although these problems are relatively simple, more
complicated problems can be solved using the same basic steps. If you have
difficulty obtaining the answers shown, review the last few pages.

@ 4).(5 6) 77.00
@7 14)
@4 38)

5
3 16 21

0.25

0.13

* Although you don't need to know just how these numbers are stored and brought back at just

the right time, if you're interested you can read all about it in Appendix A. By gaining a more
complete understanding of the calculator's operation, you'll use it more efficiently and
confidently, yielding a better return on the investment in your hp 12c.
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Storage Registers

Numbers (data) in the hp 12c are stored in memories called “storage registers” or
simply “registers.” (The singular term*“ memory” is sometimes used in this
handbook to refer to the entire collection of storage registers.) Four special
registers are used for storing numbers during calculations (these “stack registers”
are described in Appendix A), and another (called the “LAST X" register) is used
for storing the number last in the display before an operation is performed. In
addition to these registers into which numbers are stored automatically, up to 20
“data storage” registers are available for manual storage of numbers. These data
storage registers are designated Rthrough R and R through R.. Fewer registers
are available for data storage if a program ha s been stored in the calculator (since
the program is stored in some of those20 registers), but a minimum of 7 registers
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24 Section 1: Getting Started

Later that same day ...
Keystrokes Display

2,500.00 Turns the calculator back on.

1 3,250.00 Recalls the cost of the computer to the
display.
6 R 19,500.00  Multiplies the quantity ordered to get
the cost of the computers.
2 2,500.00 Recalls the cost of the printer to the
display.

22,000.00  Total invoice.

Clearing Storage Registers

To clear a single storage register — that is, to replace the number in it with
zero — merely store zero into it. You need not clear a storage register before
storing data into it; the storing operation automatically clears the register before
the data is stored.

To clear all storage registers at once — including the financial registers, the stack
registers, and the LAST X register — presss CLEAR' .* This also clears the
display.

All storage registers are also cleared when Continuous Memory is reset (as
described on page 70).

Storage Register Arithmetic

Suppose you wanted to perform an arithmetic operation with the number in the
display and the number in a storage register, then store the result back into the
same register without altering the numbeiin the display. The hp 12c enables you
to do all this in a single operation:

1. Press

2. Press , , R ,or M to specify the desired operation.

3. Key in the register number.

When storage register arithmetic is performed, the new number in the register is
determined according to the following rule:

number now — number formerly

. . . : number in display
in register In register

X1+

* CLEAR' is not programmable.
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Storage register arithmetic ispossible with only registers R through R

Example:

In the example on page 20, we updated the balance in your
checkbook. Let's suppose that because data is stored indefinitely in your
calculator’s Continuous Memory, you keeptrack of your checking account balance
in the calculator. You could use storage rgister arithmetic to quickly update the

balance after depositing or writing checks.

Keystrokes

58.33

22.95

13.70
10.14

1053

0

Display

58.33

22.95

13.70
10.14

1,053.00
1,064.54
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Stores the current balance in register
R.

Subtracts the first check from the
balance in R. Note that the display

continues to show the amount
subtracted; the answer is placed only

inR.
Subtracts the second check.
Subtracts the third check.

Adds the deposit.

Recalls the number in Rto check the
new balance.
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Section 2

Percentage and Calendar
Functions

Percentage Functions

The hp 12c includes three keys for solving percentage problems9 , q ,and 1
You don't need to convert percentages totheir decimal equivalents; this is done
automatically when you press any of these keys. Thus, 4% need not be changed to
0.04; you key it in the way you see and say it: 4 9 .

Percentages
To find the amount corresponding to a percentage of a number:
1. Key in the base number.
2. Press 3
3. Key in the percentage.
4. Press9 .
For example, to find 14% of $300:

Keystrokes Display

300 300. Keys in the base number.

3 300.00 Pressing3  separates the next
number entered from the first number,
just as when an ordinary arithmetic
calculation is performed.

14 14. Keys in the percentage.

9 42.00 Calculates the amount.

If the base number is already in the display as a result of a previous calculation,
you should not press 3  before keying in the percentage — just as in a chain
arithmetic calculation.

26
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Net Amount

A net amount — that is, the base amount plus or minus the percentage amount —
can be calculated easily with your hp 12c, since the calculator holds the base
amount inside after you calculate a percentage amount. To calculate a net amount,
simply calculate the percentage amount, then press  or

Example: You're buying a new car that lists for $13,250. The dealer offers you
a discount of 8%, and the sales tax is 6%. Find the amount the dealer is charging
you, then find the total cost to you, including tax.

Keystrokes Display
13250 3 13,250.00  Keys in the base amount and
separates it from the percentage.
89 1,060.00 Amount of discount.
12,190.00  Base amount less discount.
69 731.40 Amount of tax (on $12,190).
12,921.40  Total cost: base amount less discount

plus tax.

Percent Difference

To find the percent difference between two numbers:

1. Key in the base number.

2. Press 3 to separate the other number from the base number.

3. Key in the other number.

4. Pressq .
If the other number is greater than the bae number, the percent difference will be
positive. If the other number is less tharthe base number, the percent difference

will be negative. Therefore, a positive answer indicates an increase, while a
negative answer indicates a decrease.

If you are calculating a percent difference over time, the base number is typically
the amount occurring first.

Example: Yesterday your stock fell from 58/, to 53%/, per share. What is the
percent change?

Keystrokes Display

58.5 3 58.50 Keys in the base number and
separates it from the other number.

53.25 53.25 Keys in the other number.

q -8.97 Nearly a 9% decrease.
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The g key can be used for calculations of the percent difference between a
wholesale cost and a retail cost. If the base number entered is the wholesale cost,
the percent difference is called themarkup; if the base number entered is the retail
cost, the percent difference is called themargin. Examples of markup and margin
calculations are included in thehp 12c¢ Solutions Handbook.

Percent of Total

To calculate what percentage one number is of another:
1. Calculate the total amount by adding the individual amounts, just as in a
chain arithmetic calculation.
2. Key in the number whose percentage equivalent you wish to find.
3. Press1
Example: Last month, your company posted sales of $3.92 million in the U.S.,

$2.36 million in Europe, and $1.67 million in the rest of the world. What
percentage of the total sales occurred in Europ@

Keystrokes Display

3.92 3 3.92 Keys in the first number and separates
it from the second.

2.36 6.28 Adds the second number.

1.67 7.95 Adds the third number to get the total.

2.36 2.36 Keys in 2.36 to find what percentage
it is of the number in the display.

1 29.69 Europe had nearly 30% of the total
sales.

The hp 12c holds the total amount inside after a percent of total is calculated.
Therefore, to calculate what percentageanother amount is of the total:

1. Clear the display by pressing )
2. Key in that amount.
3. Press1 again.

For example, to calculate what percent of the total sales in the preceding example
occurred in the U.S. and what percent occurred in the rest of the world:

Keystrokes Display

) 3921 49.31 The U.S. had about 49% of the total
sales.

) 167 1 21.01 The rest of the world had about 21%

of the total sales.
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To find what percentage a number is ofa total, when you already know the total
number:

1. Key in the total number.

2. Press 3 to separate the other numker from the total number.

3. Key in the number whose percentage equivalent you wish to find.
4. Press1

For example, if you already knew in the preceding example that the total sales
were $7.95 million and you wanted to find what percentage of that total occurred

in Europe:

Keystrokes Display

7.95 3 7.95 Keys in the total amount and separates
it from the next number.

2.36 2.36 Keys in 2.36 to find what percentage
it is of the number in the display.

1 29.69 Europe had nearly 30% of the total
sales.

Calendar Functions

The calendar functions provided by the hp 12¢c — and d — can handle

dates from October 15, 1582 through November 25, 4046.

Date Format

For each of the calendar functions— and also for bond calculations ( and
- ) — the calculator uses one of two date formats. The date format is used to

interpret dates when they are keyed into tke calculator as well as for displaying
dates.

Month-Day-Year.  To set the date format to month-day-year, press>f . To
key in a date with this format in effect:
1. Key in the one or two digits of the month.
2. Press the decimal point key ( ).
3. Key in the two digits of the day.
4. Key in the four digits of the year.
Dates are displayed in the same format.
For example, to key in April 7, 2004:
Keystrokes Display

4.072004 4.072004
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Keystrokes Display

14.052004 3 14.05 Keys in date and separates it from
number of days to be entered.

120 > 11,09,2004 6  The expiration date is 11 September
2004, a Saturday.

When is executed as an instruction in a running program, the calculator

pauses for about 1 second to display the result, then resumes program execution.

Number of Days Between Dates

To calculate the number of days between two given dates:
1. Key in the earlier date and press 3
2. Key in the later date and press >d

The answer shown in the display is the actual number of days between the two
dates, including leap days (the extra days occurring in leap years), if any. In
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Basic Financial Functions

The Financial Registers

In addition to the data storage registersdiscussed on page 23, the hp 12c has five
special registers in which numbers are stored for financial calculations. These
registers are designated n, i, PV, PMT, and FV. The first five keys on the top row of
the calculator are used to store a number from the display into the corresponding
register, to calculate the corresponding financial value and store the result into the
corresponding register, or to display the number stored in the corresponding
registerx

Storing Numbers Into the Financial Registers

To store a number into a financial register key the number into the display, then
press the corresponding key C , Y, , Y ,or ')

Displaying Numbers in the Financial Registers

To display a number stored in a financial register, press followed by the
corresponding key.t

* Which operation is performed when one of these keys is pressed depends upon the last
preceding operation performed: If a number was just stored into a financial register (using
C, v, R , or ), pressing one of these five keys calculates the
corresponding value and stores it into the corresponding register; otherwise pressing one of
these five keys merely stores the number from the display into the corresponding register.

T It's good practice to press the corresponding keytwice after , since often you may want
to calculate a financial value right after displaying another financial value. As indicated in
the preceding footnote, if you wanted to display FVand then calculate PV, for example, you
should press "' . If you didn’t press ' the second time, pressing would
store FVin the PV register rather than calculatingPV, and to calculate PVyou would have to
press again.

32
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Clearing the Financial Registers

Every financial function uses numbers storedn several of the financial registers.
Before beginning a new financial calculation, it is good practice to clear all of the
financial registers by pressing = CLEAR . Frequently, however, you may want
to repeat a calculation after changing a number in only one of the financial

registers. To do so, do not press = CLEAR ; instead, simply store the new
number in the register. The numbers in the other financial registers remain
unchanged.

The financial registers are also cleared when you press= CLEAR'  and when
Continuous Memory is reset (as described on page 70).

Simple Interest Calculations

The hp 12c simultaneously calculates simig interest on both a 360-day basis and

a 365-day basis. You can display either one, as described below. Furthermore,
with the accrued interest in the display, you can calculate the total amount
(principal plus accrued interest) by pressing

1. Key in or calculate the number of days, then pressC .

2. Key in the annual interest rate,then press 'Y .

3. Key in the principal amount, then press o ¥

4. Press =b to calculate and display the interest accrued on a 360-day
basis.

5. If you want to display the interest accrued on a 365-day basis, press
;O

6. Press to calculate the total of the principal and the accrued interest now
in the display.

The quantitiesn, i, and PVcan be entered in any order.

Example 1:  Your good friend needs a loan to start his latest enterprise and has
requested that you lend him $450 for 60 days. You lend him the money at 7%
simple interest, to be calculated ona 360-day basis. What is the amount of
accrued interest he will owe you in 60 days, and what is the total amount owed?

Keystrokes Display
60 C 60.00 Stores the number of days.
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Keystrokes Display

7Y 7.00 Stores the annual interest rate.

450 o —450.00 Stores the principal.

=b 5.25 Accrued interest, 360-day basis.
455.25 Total amount: principal plus accrued

interest.

Example 2:  Your friend agrees to the 7% interest on the loan from the preceding
example, but asks that you compute iton a 365-day basis rather than a 360-day
basis. What is the amount of accrued interest he will owe you in 60 days, and
what is the total amount owed?

Keystrokes Display
60 C 60.00 If you have not altered the numbers in
7Y 7.00 the n, i, and PV registers since the
450 o —450.00 preceding example, you may skip
these keystrokes.
=b;0 5.18 Accrued interest, 365-day basis.
455.18 Total amount: principal plus accrued

interest.

Financial Calculations and the Cash Flow Diagram

The concepts and examples presented in this section are representative of a wide
range of financial calculations. If your specific problem does not appear to be
illustrated in the pages that follow, don’t assume that the calculator is not capable
of solving it. Every financial calculation involves certain basic elements; but the
terminology used to refer to these elerants typically differs among the various
segments of the business and financial commmities. All you need to do is identify
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The exchange of money in a problem is depicted by vertical arrows. Money you
receive is represented by an arrow pointing up from the point in the time line when
the transaction occurs; money you pay out is represented by an arrow pointing
down.

Money paid out

Money received

Suppose you deposited (paid out) $1,000 into an account that pays 6% annual
interest and is compounded monthly, and you subsequently deposited an
additional $50 at the end of each month for the next 2 years. The cash flow
diagram describing the problem would look like this:

?

v

-2
2

J—

e o o
n=

2X12
PMT

pv 30
1,000

The arrow pointing up at the right of the diagram indicates that money is received

at the end of the transaction. Every completed cash flow diagram must include at
least one cash flow in each direction. Note that cash flows corresponding to the

accrual of interest arenot represented by arrows in the cash flow diagram.

The quantities in the problem that correspondo the first five keys on the top row of
the keyboard are now readily apparent from the cash flow diagram.

z nis the number of compounding periods. This quantity can be expressed in
years, months, days, or any other time unit, as long as the interest rate is
expressed in terms of the same basic compounding period. In the problem
illustrated in the cash flow diagram above, n =2 x 12.
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The form in which n is entered determines whether or not the calculator
performs financial calculations in Odd-Period mode (as described on pages
50 through 53). If nis a noninteger (that is, there is at least one nonzero
digit to the right of the decimal point), calculations of i, PV, PMT, and FVare
performed in Odd-Period mode.

i is the interest rateper compounding period. The interest rate shown in the
cash flow diagram and entered into the calculator is determined by dividing
the annual interest rate by the numler of compounding periods. In the
problem illustrated above,i = 6% + 12.

PV — the present value— is the initial cash flow or the present value of a
series of future cash flows. In the problem illustrated abovePVis the $1,000
initial deposit.

PMTis the period payment In the problem illustrated above PMTis the $50

deposited each month. When all payments are equal, they are referred to as
annuities (Problems involving equal payments are described in this section
under Compound Interest Calculations; problems involving unequal
payments can be handled as described in under Discounted Cash Flow
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The Payment Mode

One more bit of information must be specified before you can solve a problem

involving periodic payments. Such payments can be made either at the beginning
of a compounding period (payments in advance, or annuities due) or at the end of

the period (payments in arrears, or ordinary annuities). Calculations involving

payments in advance yield different results than calculations involving payments in
arrears. lllustrated below are portions of cash flow diagrams showing payments in

advance (Begin) and payments in arrears (End). In the problem illustrated in the
cash flow diagram above, payments are made in arrears.

Begin End

111213{ }112131

Regardless of whether payments are made in advance or in arrears, the number of
payments must be the same as the number of compounding periods.

To specify the payment mode:

z Press>h if payments are made at the beginning of the compounding
periods.

z Press>| if payments are made at the end of the compounding periods.

TheBEGIN status indicator is lit when the payment mode is set to Begin. IBEGIN
is not lit, the payment mode is set to End.

The payment mode remains set to what you last specified until you change it; it is
not reset each time the calculator is turned on. However, if Continuous Memory is
reset, the payment mode will be set to End.

Generalized Cash Flow Diagrams

Examples of various kinds of financial calculations, together with the applicable
cash flow diagrams, appear under Compound Interest Calculations later in this
section. If your particular problem does not match any of those shown, you can
solve it nevertheless by first drawing a cash flow diagram, then keying the
quantities identified in the diagram into the corresponding registers. Remember
always to observe the sign convention when keying in PYPMT, and FV.

The terminology used for describing financial problems varies among the different
segments of the business and financial communities. Nevertheless, most problems
involving compound interest can be solved by drawing a cash flow diagram in
one of the following basic forms. Listed below each form are some of the problems
to which that diagram applies.
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Compound Interest Calculations

Specifying the Number of Compounding Periods and the Periodic
Interest Rate

Interest rates are usually quoted at theannual rate (also called the nominal rate):

that is, the interest rate per year. However, in compound interest problems, the
interest rate entered into i must alwgs be expressed in terms of the basic
compounding period, which may be years, months, days, or any other time unit.
For example, if a problem involves 6% annual interest compounded quarterly for 5
years, n — the number of quarters — would be 5 x 4 = 20 and i — the interest
rate per quarter — would be 6% + 4 = 1.5%. If the interest were instead

compounded monthly,n would be 5 x 12 =60 and i would be 6% + 12 = 0.5%.

If you use the calculator to multiply the number of years by the number of
compounding periods per year, pressing C then stores the result intah. The same
is true fori. Values of n and i are calculated and stored like this in Example 2 on
page 47.

If interest is compounded monthly, you can use a shortcut provided on the
calculator to calculate and storen and i:

z To calculate and storen, key the number of years into the display, then press
>

z To calculate and storei, key the annual rate into the display, then press
>

Note that these keys not only multiply or divide the displayed number by 12; they
also automatically store the result in the corresponding register, so you need not
press the C or Y key next. The and keys are used in Example 1 on
page 46.

Calculating the Number of Payments or Compounding Periods
1. Press = CLEAR to clear the financial registers.
2. Enter the periodic interest rate, using Y or
3. Enter at least two of the following values:

z Present value, using
Note: Remember to observe

Payment amount, using* . .
‘ y g the cash flow sign convention.

z Future value, using'

4. If a PMTwas entered, press > h or > to set the payment mode.
5. Press C
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If the answer calculated is not an integer (that is, there would be nonzero digits to
the right of the decimal point), the calculator rounds the answer up to the next
higher integer before storing it in the n register and displaying itx For example, if
n were calculated as 318.15, 319.00 would be the displayed answer.

n is rounded up by the calculator to show the total number of payments needed:
n-1 equal, full payments, and one final, smaller payment. The calculator does not
automatically adjust the values in te other financial registers to reflectn equal
payments; rather, it allows you to choose which, if any, of the values to adjustt
Therefore, if you want to know the value of the final payment (with which you can
calculate a balloon payment) or desire to know the payment value forn equal
payments, you will need to press one of the other financial keys, as shown in the

following two examples.

Example 1: You're planning to build a log cabin on your vacation property.
Your rich uncle offers you a $35,000 loan at 10.5% interest. If you make $325
payments at the end of each month, how many payments will be required to pay
off the loan, and how many years will this take?

35,000
PV
BN
PMT
-325
Keystrokes Display
= CLEAR
105 > 0.88
35000 35,000.00
325 0* -325.00
> -325.00
328.00

Calculates and storesi.

StoresPV.

StoresPMT (with minus sign for cash
paid out).

Sets the payment mode to End.

Number of payments required.

* The calculator will round n down to the next lower integer if the fractional portion of n is less

than 0.005.

T After calculating n, pressing Y, ,*o,or !

corresponding financial register.
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Keystrokes Display
12 M 27.33 Twenty-seven years and four months.

Because the calculator rounds the calculated value oh up to the next higher
integer, in the preceding example it is likely that — while 328 payments will be
required to pay off the loan — only 327 full payments of $325 will be required,
the next and final payment being lessthan $325. You can calculate the final,
fractional, 328th payment as follows:

Keystrokes Display
328 C 328.00 Stores total number of payments:
' 181.89 Calculates FV— which equals the
overpayment if 328 full payments
were made.
* —-325.00 Recalls payment amount.
-143.11 Final, fractional payment.

Alternatively, you could make the fradional payment together with the 327th
payment. (Doing so will result in a somewhat smaller total of all payments, since
you will not have to pay interest during the 328th payment period.) You can
calculate this final, larger, 327th payment (essentially a baloon payment) as

follows:
Keystrokes Display
327 C 327.00 Stores number offull payments.
' -141.87 Calculates FV— which is the balance
remaining after 327 full payments.
* —-325.00 Recalls payment amount.

—466.87 Final, balloon payment.

Instead of having a fractional (or balloon) payment at the end of the loan, you
might wish to make 327 or 328 equal payments. Refer to “Calculating the
Payment Amount” on page 46 for a complete description of this procedure.

* You could skip this step, since 328 is already stored in then register. If you do so, however,
you will need to press ' twice in the next step (for the reason discussed in the first footnote
on page 32; you would not have to press ' twice if you had not pressed 12 M after K in
the example above.) We choose to show this and the following example in a parallel format
so that the procedure is easy to remember: the number you key is the number of the final
payment — either the fractional payment or the balloon payment — whose amount is to be
calculated.

File name: hp 12c_user's guide_English_HDPMBF12E44 Page: 41 of 209
Printered Date: 2005/7/29 Dimension: 14.8 cm x 21 cm



| L

42 Section 3: Basic Financial Functions

Example 2:  You're opening a savings account today (the middle of the month)
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44 Section 3: Basic Financial Functions

Example: What annual interest rate must beobtained to accumulate $10,000 in
8 years on an investment of$6,000 with quarterly compounding ?

10,000
FV
=7
I } l L } t i
n=
8 X 4
PV
-6,000
Keystrokes Display
= CLEAR
83 4RK 32.00 Calculates and storesn.
6000 o —6,000.00  StoresPV (with minus sign for cash
paid out).
10000 ' 10,000.00  storesFV.
Y 161 Periodic (quarterly) interest rate.
4R 6.44 Annual interest rate.

Calculating the Present Value
1. Press = CLEAR to clear the financial registers.
2. Enter the number of payments or periods, usingC or
3. Enter the periodic interest rate, usingY or
4

. Enter either or both of the following:
Note: Remember to
observe the cash flow sgn

z Payment amount, using* . }
convention.

z Future value, using’

5. If a PMTwas entered, press > h or >[ to set the payment mode.
6. Press to calculate the present value.
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Example 1:  You're financing a new car purchase with a loan from an institution
that requires 15% interest compounded mortily over the 4-year term of the loan. If
you can make payments of $150 at the end of each month and your down
payment will be $1,500, what is the ma ximum price you can pay for the car?
(Assume the purchase date is one month prior to the date of the first payment.)

? 5

PV
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Keystrokes Display

= CLEAR

5C 5.00 Storesn.

12Y 12.00 Storesi.

17500 * 17,500.00 StoresPMT. Unlike in the previous
problem, here PMTis positive
since it represents cashreceived.

540000 540,000.00 StoresFV.

> 540,000.00 Sets payment mode to End.

—369,494.09 The maximum purchase price to
provide a 12% annual yield. PVis
displayed with a minus sign since
it represents cashpaid out.

Calculating the Payment Amount

1. Press = CLEAR to clear the financial registers.

2. Enter the number of payments or periods, usingC or
3. Enter the periodic interest rate, usingY or
4

. Enter either or both of the following:
Note: Remember to
observe the cash flow sgn

z Presentvalue, using . }
convention.

z Future value, using'

5. Press>h or > to set the payment mode.
6. Press* to calculate the payment amount.

Example 1: Calculate the payment amount ona 29-year, $43,400 mortgage at
14/ % annual interest.

43,400
PV
(1425
12
Vo oy
29 X 12
PMT
?
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= CLEAR
29 >

14.25 >
43400
>[

*
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Display
348.00 Calculates and storesn.
1.19 Calculates and storesi.

43,400.00 StoresPV.
43,400.00 Sets payment mode to End.

-523.99 Monthly payment (with minus sign
for cash paid out).

Example 2: Looking forward to retirement, you wish to accumulate $60,000
after 15 years by making deposits in an account that pays 9/,% interest
compounded semiannually. You open tle account with a deposit of $3,200 and
intend to make semiannual deposits, beginning six months later, from your
profit-sharing bonus paychecks. Calculate how much these deposits should be.

60,000
FvV
975
2
L 1 L e o o L 1
' Vovred
15 X 2
PMT
?
PV
3,200
Keystrokes Display
= CLEAR
153 2XK 30.00 Calculates and storesn.
9753 2MY 4.88 Calculates and storesi.
3200 o —-3200.00 StoresPV (with minus sign for cash
paid out).
60000 * 60,000.00  storesFV.
> 60,000.00  Sets payment mode to End.

*

—717.44 Semiannual payment (with minus sign
for cash paid out).
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Calculating the Future Value

1. Press = CLEAR to clear the financial registers.

2. Enter the number of payments or periods, usingC or
3. Enter the periodic interest rate, usingY or
4

. Enter either or both of the following:
Note: Remember to

} observe the cash flow sgn
convention.

z Present value, using
z Payment amount, using*

5. If a PMTwas entered, press > h
6. Press' to calculate the future value.

or > to set the payment mode.

Example 1: In Example 1 on page 46, we calculated that the payment amount
on a 29-year, $43,400 mortgage at 14 '/ % annual interest is $523.99. If the
seller requests a balloon payment at the end of 5 years, what would be the
amount of the balloon?

—

43,400
PV
;1425
12
} 1 1 e o o 1 1 1
Vo Vo
5X12
PMT
523.99 1%
?
Keystrokes Display
= CLEAR
5> 60.00 Calculates and storesn.
14.25 > 1.19 Calculates and storesi.
43400 43,400.00  storesPV.
523.99 o* —523.99 StoresPMT (with minus sign for cash
paid out).
> -523.99 Sets payment mode to End.
' —42,652.37  Amount of balloon payment.
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deposit $50 a month (at the beginning of each month) into a
ays 6 ,% annual interest compounded monthly, how much will
ount after 2 years?

v

2 X12

File name: hp 12c DPMBF12E44 Page: 49 of 209
Printered Date: 200 Dimension: 14.8 cm x 21 cm

—






—

File name: hp 12c_user's guide_English_HDPMBF12E44
Printered Date: 2005/7/29

Section 3: Basic Financial Functions 51

You can calculate i, PV, PMT, and FV for transactions involving an odd period
simply by entering a noninteger n. (A noninteger is a number with at least one
nonzero digit to the right of the decimal point.) This places the calculator in
Odd-Period mode* The integer part of n (the part to the left of the decimal point)
specifies the number of full payment periods, and the fractional part (the part to the
right of the decimal) specifies the length of the odd period as a fraction of a full
period. The odd period, therefore, cannot be greater than one full period.

The fractional part of n can be determined using either the actual number of odd
days or the number of odd days counted on the basis of a 30-day month} The

d function can be used to calculate the number of odd days either way. The
fractional part of n is a fraction of a payment period, so the number of odd days
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Example 1: A 36-month loan for $4,500 accrues interest at a 15% annual
percentage rate (APR), with the paymentsnade at the end of each month. If
interest begins accruing on this loan onFebruary 15, 2004 (so that the first period
begins 