|




English ... 1
Espanol ...................... s oike ey R e e bR e ot b a R iRttt L 113

FORWARD 1l

Thank you for your purchase of the CASIO FC-200.

This unit is an advanced 12-digit financial calculator, which is
equipped with features and functions allowing complex financial
calculations including compound interest, amortization, interest
rate conversion and investment appraisal, as well as standard
deviation and regression analysis calculations. ,

Besides these, this unit is equipped with powerful programming
capabilities.

This manual provides a basic explanation of unit operations and
instructions on handling. Be sure to read it and gain a thorough
understanding of this unit to assure proper operation and a long
service life.

Calculation and rounding methods differ according to the type
of institution for which the calculation is being performed. It is
suggested that the results produced by this unit be carefully com-
pared with results produced by other means to ensure compatibility.
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| Before Using Your Calculator ‘H“

Note the following safety precautions before using your calculator.

« Avoid damage to precision components by guarding your calculator against
exposure to temperature extremes, high humidity, dust, sudden tempera-
ture changes, and strong impact. Low temperatures can slow down the dis-
play speed or even cause the display to fail completely. This is generally
temporary, and normal operations should return at warmer temperatures.

eWhen the calculator is performing internal calculations, the display clears
and key operation is impossible. Before entering data, check the display
to confirm that the calculator is ready for further input.

«Never attempt your own maintenance or try to take the calculator apart.

*Never incinerate old batteries or the LCD panel.

«Clean the exterior of the calculator with a soft cloth that has been damp-
ened with a solution of water and a mild neutral detergent. Never use thin-
ner, benzine or other volatile agents for cleaning.

«The manufacturer assumes no responsibility for claims from third parties
for loss or damages arising through the use of this calculator or examples

in this manual.

«The manufacturer assumes no responsibility for any loss or damages aris-

ing from loss of data and/or programs incurred while using this calculator.

«If malfunction should occur, either bring or send the unit to your retailer
or the nearest CASIO dealer. Be sure to clearly explain the problem in detail.

eBefore assuming malfunction of the unit, be sure to carefully reread this
manual and ensure that the problem is not due 1o insufficient battery pow-

er or operational errors.

About the Power Supply Il

sYour ca|culgtor is powered by two lithium batteries (CR2032). If the display
becpmes dim and difficult to read even if you adjust the contrast (see page
6), it probably means that your batteries are weak and should be replaced.

*To avoid damage caused by leaking batteries, be sure to replace them at
least once every two years, regardless of how much you used the calcula-
tor during that time.

°Cointents of the calculator’s memory may be erased when you changé bat-
teries. Be sure to make a record of any data or program contained in memory
before you replace batteries.
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H Replacing Batteries

(@ Switch the power of the calculator OFF, and use
a screwdriver to remove the two screws on the - :
back. Remove the back cover of the calculator. screws

(2 Remove the screw fastening the battery holder
in place, and remove the holder.

(3 Remove both of the old batteries by turing the cal- , ' ‘ !
culator so that the open battery compartment is { |
facing downwards, and tapping gently on the cal- L ALL RESET bution

)

®

culator. L
(@ Wipe the surfaces of two new batteries with a soft * éj_,l
cloth, and load them into the battery compartment o [B 1
ensuring that their positive (P poles are facing up. screw— G
(® Replace the battery holder and its screw, followed * L ‘
by the back cover of the calculator and the two |
fastening screws.
T

[
— &
=0




Important

*Never expose batteries to extreme heat. Doing so can cause them to
explode. -

»|f battery power becomes very low or if you remove batteries from the cal-
culator for a very long time, memory contents may be erased or altered,
or display and key operation may become abnormal. If you notice these
symptoms, press the all reset button on the back of the calculator with a
thin, pointed object. This will totally clear the memory of the calculator and
make normal operation possible.

e|t is possible to replace batteries quickly enough to retain the contents of
the calculator's memory. Remember, though, it's always better to play it
safe and write down important data and programs stored in memory be-
fore you change batteries.

*Keep batteries out of the reach of small children. If accidently swallowed,
consult your physician immediately.

® Auto Power OFF Function

The Auto Power OFF function automatically switches power off for you if you
do not press any key on the calculator for six consecutive minutes. This does
not affect anything in the calculator’s memory, and you can restore power
by switching power OFF and then ON again, or by pressing the key.

m Contrast Adjustment

Rotate the dial on the right side of the calculator to adjust the contrast of
the display.

=

Rotating the dial in the direction lndlcated by the arrow makes the display
darker, while rotating it in the opposite direction makes the display lighter.
Whenever you find the display difficult to read, even after you adjust the con-
trast, replace the batteries of the calculator.
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Once you switch the power of the calculator on, a cursor, indicated by a blink-
ing line, appears on the display. You will also notice various symbols and
indicators at the top of the display. These appear when certain keys are .
pressed as explained for each key below.
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Power switch :

Slide up to switch power ON and down for OFF. Even when power is
switched OFF, the calculator retains contents of the financial, statisti-
cal, variable, and program memories, as well as the mode seéttings.

Shift key

ePress this key to perform any of the functions marked in orange on
the key panel. When you press i, the symbol (€] appears on the dis-
play to let you know that the functions marked in orange are now ac-
tive. Pressing Ef again in this case clears [8) from the display and
returns to a normal keyboard. '

Alpha key '

Press this key to enter any of the alphabetic characters (variable
memories) or special characters marked in red on the key panel. When
you press the @@ key, the symbol (2] appears on the display to let you
know that the characters marked in red are now available. Pressing
again in this case clears (& from the display and returns to a nor-

mal keyboard.
HENIAD B FNCY
® @k EFE
@M MM EY R

(<] (L) (M) o) O
) (o) () (@) (»)

*In this manual, specification of a variable memory is indicated by such
key sequences as (&), [ (X], etc.

Program key

«Use this key in the sequence Feg(0) ~ [8)Ed to execute a program
stored in one of the calculator’'s program memories. Following G,
this key enters the “‘Goto” command to execute jumps (branching)
within a program.

v
INS

Cursor/Replay keys

*These keys move the cursor to the left and right & to position it
for editing of calculations or values. :

~

M
]

B

sImmediately following operation of the &8 key, these keys take on a
replay function. Pressing [ positions the cursor at the beginning of
the calculation you have just executed, while [&) positions the cursor
at the end. Then you can execute the original calculation again, edit
it first and then execute it.

sFollowing Eif, the (2 key can be used to input labels into programs,
while the &) key can be used to insert values into existing calculations.

Mode key/Beginning/End of term payment key

*Your calculator can perform a wide variety of tasks, depending on its’
current mode. Specify the mode by pressing the key followed by
a numeric value from 0 through 9. See page 15 for details.

*In compound interest calculations, press this key following i to switch
between beginning of term payment and end of term payment. Each
press of this key switches from beginning of term, to end, to begin-
ning, etc. The symbol “BGN”’ (beginning) is shown on the display when
beginning of term payment is selected.

Principal portion of loan repayment/Total principal key

*Press to determine the amount of principal contained in any install-
.ment repaid on a loan.

*Following B, this key returns the total principal repaid up.to a cer-
tain point.

sFollowing [, this key inputs a colon that acts as a delimiter for mul-
tistatements (see page 30 for details).

Interest portion of loan repayment/Total interest key

*Press to determine the amount of interest contained in any installment
repaid on a loan.

*Following B, this key returns the total interest paid up to a certain
point.

eFollowing @M, this key inputs ** 4 ’’ that acts as a delimiter for mul-
tistatements (see page 30 for details). '

Cash flow input/Principal balance key

» *Press to input cash flow (income/expenses) during investment ap-

praisal (see page 61 for details). :

*Following &, this key returns the balance of the principal due on a
loan.

¢During paired-variable statistical calculations (## (5]), press this key
after @ to enter a delimiter for the X and Y data (see page 35 for
details). , '
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Frequency/Percentage interest rate conversion key

*Press following input of a frequency when the same cash flow amount
is to be used a number of times during investment appraisal (see page
61 for details).

«Following &, this key converts an effective interest rate to its cor-
responding percentage interest rate (see page 59 for details).

«During statistical calculations (#3(5) or (@3(8)), press this key after [
to enter a frequency for data being input (see page 33 for details).

Net present value/Effective interest rate conversion key

*Press to determine the net present value during investment appraisal
(see page 61 for details).

*Following Em, this key converts percentage interest rate to its cor-
responding effective interest rate see page 59 for details).

*When programming calculations or for repeat calculations, press this
key after @ when you want the calculator to request input of a value.

Internal rate of return/Power key

*Press to determine the internal rate of return during investment ap-
praisal (see page 65 for details).

*This key is also used in combination with & when inputting values
to calculate y to the xth power, as in: y X (see page 27 for
details).

eWhen programming calculations, press this key after @ to input a
conditional jump.

Compute key _

«Press this key prior to pressing keys for the calculation of compound
interest (), (@, @, #, @), cost (&1), selling price (E@), and margin
(). See page 43 for details.

Compound interest term/Term x 12 key

Press to input the number of compound interest terms during com-
pound interest calculations. Following @@, press this key to obtain the
number of compound interest periods (see page 43 for details).

«Following @, this key inputs 12 times the currently displayed value
(see page 42 for details).

Interest rate/Interest rate = 12 key

«Press to input the interest rate (as a percentage) in compound interest
calculations, and when calculating the NPV during investment evalu-
“ation. Following @ in compound interest calculations, press this key
to obtain the interest rate (see page 42 for details).

«Following @, this key inputs 1/12 of the displayed value (see page
42 for details).

— 10 —

log
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Present value (principal)/Common logarithm key

*Press to input the present value (principal) in compound interest cal-
culations. Following @ in compound interest calculations, press this
key to obtain the present value (principal). See page 42 for details.

eFollowing @, press this key to obtain the common logarithm (base
10) for the displayed value (see page 27 for details).

Payment amount/Natural logarithm key

*Press to input the payment amount in compound interest calculations.
Following 9 in compound interest calculations, press this key to ob-
tain the payment amount (see page 42 for details).

*Following ), press this key to obtain the natural logarithm (base ¢)
for the displayed value (see page 27 for details).

Future value (cumulative principal)/Natural antilogrithm

key

*Press to input the future value (cumulative principal) in compound in-
terest calculations. Following in compound interest calculations,
press this key to obtain the future value (cumulative principal). See
page 42 for details.

eFollowing @), press this key to obtain the natural antilogarithm (e to
the power of x) for the displayed value (see page 27 for details).

Date input/Square root key

*Press during day/date calculations to input each element of date in-
formation, as in: month day year [pag.

sFollowing B, press this key to obtain the square root of the displayed
value (see page 27 for details).

Cost/Square key

¢Press to input the cost in cost, selling price, and margin calculations
(=3(2): FIN mode). _

+Following @), press this key to obtain the square of the disblayed value
(see page 27 for details).

*During statistical calculations (f=:9(5), (g (&), press to clear the statisti-
cal memories (see page 33 for details).

Selling price key

*Press to input the selling price in cost, selling price, and margin cal-
culations (F(@): FIN mode).

sFollowing &, press this key to input an open parenthesis (see page
23 for details).

*During statistical calculations (k8 (8), (g (€)), this key is used to edit
data that has already been input (see page 35 for details).

__];L__



@@ Margin key
pT 4 ePress to input the margin in cost, selling price, and margin calcula-
tions (@®[@): FIN mode). '
«Following ), press this key to input a closed parenthesis (see page
23 for details).
«During statistical calculations (&3 (5, @i (&), press to input data (see
page 33 for details).

x-

x5 Store/lnverse number key

ePress to enter a value into a variable memory.

«Following G, press this key to obtain the inverse number of the dis-
played value.

Data recall/Factorial key :
«Press preceding the following keys to recall the data that corresponds

to the respective key: (), (@, &9, &1, B, &, &, @4, @, (j=0~19),

D (j=0~99). . ‘
eFollowing @, press this key to obtain the factorial of the displayed
value (see page 27 for detalis).

i)~ @, (@), ) Numeric keys

«Press to enter numbers and the decimal point during arithmetic cal-

culation.
eFollowing or @, the numeric keys perform the functions listed
below. ,

o@i (3) — Internal rounding

The internal value (stored in the Y register) is cut off so as to be equal
to the displayed value.

ofm () — Fraction

This operation eliminates the integer part of a value and returns its
decimal part only.

*Following operations are valid only in statistical calculations ({3 (5)
or @M (E)) see page 33 for details.

@M D: X (mean of x)

oG @: xo, (standard deviation of x)

@M @) xou-1 (standard deviation of x)

oM CD: y (mean of »)

«E@ME): yon (standard deviation of )

@ (E): yon- (standard deviation of )

ofm (D: A (constant term of regression formula)

o (@): B (regression coefficient)

o) (23: r (correlation coefficient)

«@®(): Tx2 (sum of squares of x)

o@M@: Lx (sum of x)

«@@@: n (number of data items)

@@ Ty? (sum of squares of y)
@A) Ty (sum of y)
«@ME: Lxy (sum of products of data)

Minus/Integer key
«Press immediately before inputting a value to specify that the value
is negative, as in: —123 -@IHEIB).

«Following B, press this key to obtain the integer part of the displayed
value. '

Intg 7

ey Delete key

«Press to delete the character or symbol at the current cursor location.

«The following operation clears all of the variable memories: fur] e,
See page 26 for details. -

&Bon All clear key
ePress to clear all displayed calculations or values.
«This key is also used to clear the “ERROR" display that appears when
an error occurs. .
s After operation of the Auto Power OFF function (see page 6 for de-
tails), press this key to restore power to the calculator.
«The following operation clears all of the financial memories: () 6P Ex).

3, B, 83, B Arithmetic operation keys
«Enter arithmetic operations just as they are written, from left to right.
eFollowing @, these keys can be used to enter relational operators
into programs. '
eIn the LR mode (i3 (%)), €3 and & are used to calculate estimated
values in regression calculations. Following @, & obtains X, while
@i &2 obtains .

g Execute key
«Press to execute an operation and obtain its result.
*This key is also used during programmed calculations to enter values
required by the program.

«Following B, press this key to perform percent calculations (see page
25 for details).

Answer key
«Press to display the last result obtained by operation of the &g key.
« After program execution, pressing this key obtains the last result ob-
tained using the E9 key.

«Following @, press this key to perform delta percent calculations (see
page 25 for details).



|| Helpful Hints for Easier Calculations Ml

The information given in this section should help you to understand the in-

ternal workings of the calculator, to help you enter data in the most efficient

manner.

m Order of Operations

Operations are performed in the following order of precedence:

Q) Financial: n, i%, PV, PMT, FV, CST, SEL, MAR, NPV, IRR

@ Type A functions*: x%, x~', N}, STO IRR

® Powers: y* :

@ Pi, memory, parenthetical operation preceded by a multiplication opera-
tion that does not use a multiplication symbol (including financial
memories) v

(®) Type B functions™: v, log, In, e, (-), Abs, Intg, Frac, PRN, INT, BAL,

LPRN, ZINT

(®) Type B function* preceded by a multiplication operation that does not use
a muliiplication symbol

@ Interest conversion: »APR, »EFF

X, +

@ +, -

(0 Relational operators: <, >, =, ¥

*Functions are divided into Type A and Type B. Type A functions are those
for which you enter a value and then input the function.

Type B functions are those for which you enter a value after you input the

function.

«In the case that the order of precedence is identical, the operation is per-
formed from left to right.

eComplex functions are executed from left to right.

¢ All expressions contained in parentheses are performed first.

B About Stacks

A stack is an area of memory used to temporarily store data. If you visualize
the memory as a series of boxes piled vertically, you can see how such an
area came to be called a stack.

When your calculator processes a calculation, it divides its contents into two
different stacks: a numeric stack for values, and a command stack for com-
mands. The numeric stack has a capacity of eight levels (boxes), while the
capacity of the command stack is 20 levels. A stack overflow error (indicat-
ed by ERROR on the display) will occur if your calculation exceeds these
limitations.

—1A

Example

The following example shows how the calculator assigns values and com-
mands to their respective stacks:

2Xx ((3+4x% (65+4) +3) +5) +8=
THITIIHTIT
D DI |@|®
02E) @ G Gl

 Numeric stack Command stack

™| 2 ajl x
@ | 3 2i | (
@ | 4 (81} «
(OB 4 | +
@ | 4 5] | %
6] | (

+

«The calculation is performed in accordance with the order of precedence
described in the preceding section. Once a calculation is performed, the
stacks are cleared.

® Understanding Modes

Before you start your calculations, you much first tell it how to handle the
information you are about to input. The condition that the calculator goes
into at this time is called a mode. .

¢ Operation modes

g (1) ............ You should use this mode for manual calculations (those
in which you manually press each key as needed) and to
run programs.

[ Use this mode to create new programs and to edit existing

(WRT mode)  programs (see page 77 for details). The symbol “WRT" is

shown on the display when the calculator is in this mode.
3] ............ Use the PCL mode when you want to delete a program that
(PCL mode)

is stored in the memory of the calculator (see page 81 for
details. The symbol “PCL" is shown on the display when
the calculator is in this mode.



« Calculation modes 7
The following calculation modes are available when you are in the RUN
mode or WRT mode. C
(3| 73 RO This mode is used when you want to perform general cal-
(FIN'mode)  gylations (including function calculations) or financial cal-

-~ culations. The symbol “‘FIN"" is shown on the display when
the calculator is in this mode.

I [ Use this mode for regression calculations (paired-variable

(LR mode) statistics) and financial calculations (except CST, SEL,
MAR). The symbol ‘LR’ is shown on the display when the

_ calculator is in this mode. ‘
0 | 3 Use this mode for standard deviation and financial calcu-
(SD mode) lations (except CST, SEL, MAR). The symbol “SD" is

shown on the display while the calculator is in this mode.

«Only one calculation mode can be in effect at any time — they cannot be
used in combination.

 Display modes

............ Use this mode to specify the number of decimal places for |

(FIXmode)  the fractional part of a value. The symbol “FIX" is shown
on the display while the calculator is in this mode.
............ Use this mode to cancel specifications made in the FIX
(NORM mode)  mode. No symbol is shown on the display while the calcu-
lator is in this mode.

»The display modes are used in combination with the modes listed below.
Mode 3 — PCL (program clear)
Mode 4 — FIN (financial)
Mode 5 — LR (linear regression)
Mode 6 — SD (standard deviation)
Mode 9 — Number of days (360 or 365)
Mode 0 — Simple/Compound interest mode

*The current display mode specification is retained even when the power
of the calculator is switched OFF.

e Number of days mode

(] 0 [ Each time you press (3], the calculator switches be-
(Number of days yween a 365-day and 360-day year. The symbol “360" is
mode) shown on the display while 360-day year is specified.

e Simple/compound interest mode

(0] .............. Each time you press (0], the calculator switches be-
gf;g}g'; /;’1‘(’)'350“"“ tween simple (S) and compound (C) interest modes. Select
: the S mode when odd periods at the beginning and end
of term only are to be calculated using simple interest. Use
the C mode when the entire term, including odd periods,
are to be calculated using compound interest. The sym-
bol “[@" is shown on the display when the C mode is
selected.

B Understanding Steps

The size of a calculation is measured in steps, with each step representing
a value or calculation command. In some cases, one step is the same as
one value or one key operation as in the case of arithmetic operators such
as 3, 3, €3, and B3. In other cases, two key operations represent a single
function, and, therefore, one step, such as i NJ).

If you ever have a doubt about what makes up a step, press the (&) or
cursor key. Each press will cause the cursor to move the equivalent of one
step on the display.

Your financial calculator has a capacity of 79 steps for one calculation. After
you input 73 steps the blinking ** ' cursor changes to “[jj " to indicate that
you are reaching the limit. Calculations longer than 79 steps can be accom-
plished by breaking them down into smaller separate calculations, and per-

“forming them in series.

*Values and commands are flush with the left side of the display as you enter
them, while resuits are flush right. :

® Editing Calculations

Use the (& and & cursor keys to locate the cursor at the position to be modi-
fied and enter the desired value or function.

Operation Display

HEREE 1235_
1235
@ 1234_

* After modifications, you can execute the new calculation by pressing &9,
or you can move the cursor back to the right of the calculation and con-
tinue to enter more values or functions.
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«For deletion, use the (& and & cursor keys to locate the cursor at the posi-
tion of the deletion and press the @@ key. Each press of @) deletes one com-
mand or value (i.e. one"step). .

Example: 369 xx2 — 369Xx2

Operation Display
IEEEBRE | 369xx2_
369%X2
@ 369%X2

«For insertion, use the & and &) cursor keys 1o locate the cursor at the posi-
tion of the insertion and press B ). This will open up a space at the cur-
sor’s location, indicated by “L1"". You can then insert a command or value

Xl wu 11}

inside of the "L. .

Operation Display
mnEE 123
123
1283
@ | 1253

m About Overflows and Errors

When predetermined calculation ranges are excee@ed, the calculator will dis-
play “ERROR” at the bottom of the display and disable any further calcula-
tion. This will occur in the following cases: . _

1. If an intermediate result (general, financial, function, statistical calcu:?-
tions) or a value stored in a memory exceeds _t(9.999999999x10 ).
Values stored in memory prior to the overflow are retained.

2 If a function calculation exceeds the input range shown on page 11}).

3. If an error is made in operation during standard deviatiqn_ or regression
calculation (i.e. calculation of X or o» when n= 0, or division by zero).

«When an error occurs, press the key to clear it and resume normal
operation.

B Reading the Display

Generally, values are displayed up to 12 digits long. When an intermediate
or final result exceeds 12 digits, the calculator automatically switches over
to exponential display. Values from 10-billion (10'%) through 0.1 (107') are
represented using exponential display.

Exponent
M

1.2 | = 1.2x10""» 120,000,000,000 (120 billion)

(I
Mantissa

Exponent
[

13% | = 1.2x107°*0.0012

[I—
Mantissa

Notes on Exponential Notation
To convert a normal value from exponential notation, look at the exponent

for the number 10 in the exponential notation. Then move the decimal place

of the value to the right the same number of places as the exponent, adding
zeros as needed. For_example:

Lg— remove
lOOOOOOOOOOO| = 120000000000
11 digits

1.2x10Y

Negative values are handled the same way, except that you move the decimal
place to the left instead of the right. For example:

L—— remove

0.000 = 0.0012
i

1.2x107

® Internal Rounding :

Calculations are performed using a 12-digit mantissa, and results are rounded

‘off to 10-digits. The original 12 digits, however, is retained internally. In the

case of 10, 11, and 12-digit values, 001 ~ 007 is cut off, while 993 ~ 999 are
rounded up, meaning that both cases result in 000.



i nmal

® About Memories

Your financial calculator comes equipped with a total of 26 varjable memories.
These memories are ‘“‘named” using the letters of the alphabet from A
through Z, and can hold values made up of a mantissa up to 10 digits long

and an exponent up to two digits long. Date data can also be stored in varia- -

ble memories.
Example: To store 123 in Memory A.

Operation

Display

123 G0 [ (2]
G}

133—A_
123.

«To store a value to a memory, press the @ key followed by the memory

name.

Example: To add 74 to the contents of

Memory A, and store the result in

Memory B.
Operation Display
[ (A)EN 74 E0EW (E) | A+74-B-
3 197.

Example: To add 10 to the contents of Memory A and §tore the result in

Memory A again.

Operation

Display

(A E3 10
9

A+10—~A_
133.

«To check the contents of any memory, enter the memory name and then

press [E9.

Operation

Display

() (2) @9

133.

+You can use one of the following operations to clear the variable memories.
Example: To clear Memory A

Operation - Display

O (510 (uri) (a) B9 0.

Example: To clear all variable memories. /

Operation Display

Mcl_

(G5 ?.

Returns to the display that was shown befé)re the memory clear
operation.

® Answer (Ans) Function

The Answer function of this calculator automatically stores the last calcula-

tion result obtained by pressing B8. You can recall this result by pressing
g ().

When @ is pressed, Ans will appear on the display, and can be used in this
form in subsequent calculations.

Example:123+456=579
' 789-579=210

Operation Display
OEEaMEE6E) 123+456 _
g 579.
@HEER M 789-Ans_
GG 210.

A value stored by the Answer function can have a mantissa up to 10 digits
long and 2-digit exponent. The Answer function value is not cleared when
you press the [ key or when you switch the power of the calculator OFF.

The current Answer function value is replaced whenever you press the &9
key to execute a calculation.

-1 —



Performing Fundamental Calculations

You can perform fundamental calculations in the RUN moae (g (D).

M Arithmetic Operations

«Enter arithmetic operations just as they are written, from left to right.
«To enter a negative value, press & before you enter the value.

Example Operation Display
53+123—-63=113 53831236630 113.
0.456% (—89) +12=—3.382 (DaseRA)89ER 1269 -3.382
123456 X 741852 =9.158608051 123456E3741852() 9.1 58608051(1)
X 1010 (=91586080510)
1.2+ (—963) = —1.246105919 1.2E361963E —1.2461059—10539

x10-3 (= —0.001246105919)

«Multiplication and division are given precedence over addition and sub-

traction.

Example Operation Display
3+5X6=33 3Ea5E1609 33.
7X8—4X5=36 783s@ 4569 36.
142—-3%X4+5+6=6.6 163281303483 5626(0) 6.6

[lale]

M Using Parentheses

eEnter parentheses using B and G @n.

Example Operation Display

100— (2+43) X4=80 tooBEm T2 336 5)E34 B9 80.
2+3% (4+5)=29 2E33 3@ (J4E3509 29,
*You can omit any closed parenthesis immediately preceding the g key.
(7-2) X (8+5) =65 Gim) (7 & 2 Er) O (O'8 B3 568 65.
*You can omit multiplication signs in front of open parentheses.
10—-{2+7% (3+6)}=—55 106 (02 £3 76 (O3 EA6EE -55,
2X3+4 .

5 =(2x3+4) +5=2 6 (02633834 G () 6 564 2.
5X6+6X8 _
Texatiax3 08125 ETake] * Bo] + o] X BRI [00] <

®@m((15 348312 E33EN0)EY 0.8125

6 .
ax5 03 . 6 B0 (04 B35 EM0GIEY 0.3

*The above is the same as 6 E3 4 B3 5 8




Specifying the Number of Decimal Places

e

by oo (8] e

*Specify the numbér of decimal places by the operatior; fiood (1) (1) B,
where n is a value from 0 through 9. You can clear this specification

. «No matter what you specify, calculations within the calculator are al-
ways performed using a 12-digit mantissa. To convert internal values
to the displayed value, press followed by @. (Specifies 4 decimal

places.)
L/
Example Operation Display
100+ 6=16.6666666"""- 100E36[9 16.66666667
(Specifies 4 decimal places.) famg (D) (2@ 16.6667
@E)| 16.66666667
*Though the display value is rounded off to the specified number of
decimal places, the fully value is stored internally and used in subse-
quent calculations. .
200+ 7 X 14=400 (Speciﬁes‘ 3 decimal places.) (@) ()Y
20083769 28,571
(Continuing with the internal 12-digit value) 8149 400.000
Rounds off the internal value to the FIX specification. 2003 7609 28.571
EMEEDE3 1409 399.994
(Clears the specification.) fa) (8)E9) 399.994

m Performing Percent Calculations

the loss rate is 4%.

Example Operation Display

*Percent
To calculate 26% of 1,500 1500£3 26 () 390.
eAdd-on
To calculate 3,620 increased by 3620 B3 156 ) 4°163.
15%. '

“eDiscount 4
To calculate 4,750 decreased by 4750 4 ) 4'560.
4%

eRatio
’;’g calculate what percent of 250 is 7583 25061M ) 30. (%)

eIncrease/decrease
a. To calculate what percent of in- 141 £3 12060 (%) 17.5 (%)

crease changes 120 to 141.
b. To calculate what percent of 2408 300 ) (&%) ~20. (%)
decrease changes 300 to 240.

sMark-up : ;
To calculate the selling price and 480E325@N@ | 640.($) (Selling
profit when the purchase price is price)
$480 and the profit rate to the sell- 480E125EM(@E | 160.($) (Profi)
ing price is 25%.

Mark-down ' (Bargain
To calculate the bargain price and loss 130D 4ER)[@) | 125.(3) price)
when th ice i

n the purchase price is $130 and 130 ) 4 @D

—-5.(3) (Loss)

*Percent calculations can also be used within programs.



m Performing Memory Calculations

( .

To clear all variable memori

«Your financial calculator comes equipped with a total of 26 variable W
memories, “named”’ using the letters of the alphabet from A through Z
Variable memories can be used to hold data, constants and calcula-
tion results, as well as date data.
«The variable memories are non-volatile, which means that they retain
their contents even when you switch the power of the calculator OFF.

es, press B i) @

\ _
Example Operation Display
9.874X7=69.118 9.874 [0 @) (2) B 9.874
9.874%12=118.488 (e (A)EY 7 B9 69.118
9.874X26=256.724 (2 E3 1269 118.488
9.874X29=286.346 frm(A)E3 269 256.724
W (A)E3 2909 286.346
*Use the E@ to assign a value to a memory. This replaces the existing
contents of the memory, so you don’t need to clear it first.
23+9=32 23 39 F D (E)E) 32.
53—6=47 53660 47.
—)45%2=90 EEOEBmEE 79,
99+3=33
> 45329 90.
() (B) 8 (o) (10 P} (8] 0 -1
99R3E9 33.
() (B) 63 (o) 570 (P} (B e 22.
12x(2.3+3.4) —5=63.4 2.3E3 3.4 [n@m) (c)Bd 5.7
30% (2.3+3.4+4.5) —15x4.5=238.5 12B0EWE)E 509 634
4.5 ) () () B9 4.5
303 (O (6) EAFH (1)
D@ 15Em[m)Eg 2385

*The multiplication signs immediately before a memory name can be

omitted.

DR —

m Performing Function Calculations
(Vx, 2, x~', y%, log, In, e*, N!, Intg, Frac)

Example Operation Display
/2 4+ /5 =3.65028154 & (@) 2 5[ 3.65028154
224+32+4424+52=54 2 (1) () B 3 60 (27) B 4 i)
' (7 B3 5 () (3 Exe) 54,
5.62-3=52 58143837 5.66E7)2.3[69 | 52.68143837
logl.23(=log101.23) =0.089905111 G fog1.2308 | . 8.990511 11‘1)3
In90(=log e 90) =4.49980967 0 (n)90 B¢ 449980967
e4-5=90.0171313 4.5 09 90.0171313
1 :
1 =12 36 ) & 4 6 (O B0
3I°7 ' M e 12.
BI(=1X2X-weee 7 % 8) =40320 8 N Ex 40°320.
Intg 2.33333=2 &2 2.33333() 2.
Frac2.33333=0.33333 [n)G) 2.33333[E0 0.33333
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Using Other Functions

®m Continuous Calculation Function

The Continuous Calculation Function lets you use the result of one calcula-

tion as an element of a successive calculation. Such calculations are per-
formed using 10 digits for the mantissa as in the displayed value.

Example Operation Display

3x4 =12 continuing to+3.14 = ' 3349 _ 12,

m Using the Replay Function

«Press either of the cursor keys after executing of a celculation to display
the calculation again. Pressing [ positions the cursor at the beginning of
the calculation you have just executed, while (& positions the cursor at the

end. Then you can execute the original calculation again, edit it first and
then execute it.

Example Operation Display

123E3456[9 56°088.
123x456

1+3%x3=

(continuing) £33.14
g

1233 E13[E
1623309
(continuing) £3 3([Exg

Ans+3.14_
3.821656051
1.
0.3333333333
1.

This function can also be used with memory, Type A functions (page 14),
+’ T X y T _)"“, »APR, >EFF.

EXE 56°088.
123X456_
4.12X3.58+6.4=21.1496 4.12E13.58(36.49 21.1496
4.12%3.58=7.1=7.649% 12X 358+6.4_
412%3.58+t67
M7.1 |T12%x3.58-7.1_
@] 7.6496

Example Operation Display
To store the result of 12x45 to 1234509 540.
Memory
(continuing) Ans-C_
(G5] 540.
To square the result of 78 + 6 (see :
a L ( 78636 13.

page 27)
(continuing) GAAMXT | Ans —

*When an error occurs during a calculation, the most obvious solution would
be to clear the calculator and input the formula again. With the Replay Func-
tion, you can press one of the replay keys, make the necessary changes,
and then execute the new, correct calculation.

Example Operation Display

3] 169.

When 14 +0x 2.3 is mistakenly
entered for 14+10x2.3:

14E30632.3[E9 ERROR
=I( or (&) 14'+0>T<2.3
Error caused here
EEMEg1 | 14+10%2.3
(G5} 3.22

*The Replay function is cleared when you press the @8 key, when you switch V
the power of the calculator OFF, or when you switch modes.

— D0 —



® Using Multistatements

«You can use the Multistatement Function in programs and in manual cal—
culations to connect multlple formulas or statements into a single statement
Formulas and statements are separated by colons or the symbol *“ 4"
(@ D).

eWhen a colon is used, the formulas and statements are executed in se-

quence from left to right without |nterrupt|on

*When program execution reaches a *‘ 4"’ symbol, execution of the mul-
tistatement is interrupted and the mtermedlate result is displayed until the
=8 key is pressed agaln

Example Operation Display

Displayed when
* 4" is reached

123 A (a) (e (E)6.9 EA e | L)
(&) () (D) (e (A) R 3.2 () '848.7

30 38.4375

6.9%x123=848.7
123+3.2=38.4375

: -The final result of the multistatement will be displayed if you don’t put a

"’ symbol at the end.

OYou cannot perform continuous calculations (see page 28) within mul-
tistatements.

123%X456 :+5
T-Illegal

— XN —

]

| Number of Days and Date Calculations |||}

You can perform number of day and date calculations in the 365-day mode
(calculated according to 365 days in a year), and number of day calculations
only in the 360-day mode (calculated according to 30 day in a month, 360
days in a year). In the 365-day mode, allowance is automatically made for
leap years. Also, beginning dates or end dates is not counted in number of

days and date calculations. - '

«Switching between the 365-day and 360-day modes
Each time you press ki (8], the calculator switches between the 365 and
360-mode. The 360-mode is indicated by the symbol “360"* on the display.

eCalculation range
January 1, 1901 — December 31, 2099

eDate input
Dates are entered in the format month @@ date @ year Ba8. Years that
fall within the 20th century can be entered in two digits (i.e. 1988—88), while

- 21st century years must be entered in four digits.

Example: To enter June 10, 1988
6 pag 10 @ (19) 88 @@

*Reading the display

s -~ BGN - 360 N Days of week display
e L) . e e a0 Sunday = SU
sune 10,1088 | EIEpt L EIDE Y B | Monday=mo
N [ —— p— 7 Tuesday=TU
Month Date Year Day Wednesday = WE
(" FIN BGN 360 v \ Thursday=TH
- - . " Friday=FR
January 1, 2001 =) E::j _:_ §"= ?-"5' j. §:§ ; K] i y i’ ’__‘ Saturday =SA
e —~ [ ——— S———r -
Month  date Year Day

Y changes to Y for years from 2000 ~2099.



«Types of calculations

The following four types of nhumber of days'and date calculations are possi-

ble with this calculator:-

(1) DATE -~ DATE = NUMBER OF DAYS (365-day and 36

0-day modes)

(@ DATE + NUMBER OF DAYS =DATE (365-day mode only)
@ DATE — NUMBER OF DAYS = DATE (365-day mode only)
@@ NUMBER OF DAYS + DATE = DATE (365-day mode only)

Example

Operation

~ Display

To calculate the number of days
from June 1, 1988 to January 1,
1992 (in 360-day mode).

To calculate the number of days
from June 1, 1988 to January 1,
1992 (in 365-day mode).

To calculate the date that is 200
days from November 30, 2001
(365-day mode).

To calculate the dates 50 days,
100 days, and 150 days from May
20, 1988.

(io0g) (2) & (2ATE) 1 (0ATE) 88 (0ATE) B3
1 (DATE) 1 (0ATE) 92 (OATE) ()

@) (2) 6 04E) 1 () 88 CFE 3
1 @ 1 00 92 FDED

11 [0AE) 30 [BATY) 20011
€320004

5 (0ATE) 20 (04TE) 88 [01E)
(510 (i) (2) B0
B350
(rw(2) EN100E9
(frm (2) £3 1508

6/1 /83/—

g0

1'290.

6/1/88/-
' 1'309.

06M18D02Y TU

o5M20D88Y FR
@7M09D88Y SA
o8M28D88Y SU
10M17D88Y MO

—

|| Performing Statistical Calculations

Before entering the statistical data, you should clear the statistical memories
by pressing @3 in the LR or SD mode. Remember, the memory is not
cleared when you press the @3 key or when you switch the power of the cal-
culator OFF. Also keep in mind that statistical calculations utilize some of
the variable memories (N, O, P, S, T, U).

m Performing Standard Deviation Calculations

[ )
ePress (&) and confirm that the ‘“SD”’ indicator is shown on the
display.

eEnter each data item, using the following operation:
DATA @1. Enter negative values using ).
Example: @ 50 E1 (enters —50 as data)

*You can also enter identical data items by pressing the (7 key repeat-
edly, or by using a frequency. :
Example: Data: 41, 41

41
Data: 57, 57, 57, 57, 57, 57, 57, 57
57 m (3] 8

eStandard Deviation Formulas ,
The following formulas are used for standard deviation:

(For sample standard deviation using a sample from a population to estimate the
standard deviation for the entire population.)

sMean formula




i
= o i Displ . :
Exampie Operation i . * Correcting and Deleting Entered Data
Data: 55, 54, 51, 55, 53, 53, 54,52 | @n(€) 360556054605 160 5569 . (1) To delete 50 wh!ch you have just entered:
Press @@ followed by (& 16 disply the | _ 5 (2) To delete 49 @) which you previously entered: 49
SD symbol. st 5307RD54RT620D 52. (@ To delete 120 @@, simply enter correct sequence without
*The same results can be obtained no (Standard deviation o) (i) () B 1.316956719 5 clearing. .
matter in what sequence they are o o (@) To delete 120 @ (5] 31 @1 which you have just entered: [ty
recalled. (Standard deviation o0 1) )G | 1.407885953 (8 To delete 120 @@ 30 0 which you have previously entered:
(Mean X) (5 (P @) 53.375 120 @@ (3) 30
(Number of data ) (APHR) 3] (ExE) 8.
(Sum Lx) (e (2 (exe) 427.
(Sum of squares £x?) (PWGDEY | 22805.
‘“"“““‘“‘:"@@ e aaes’ W Regression Calculations
( _
*Press [ (), and the indicator LR’ will appear on the display.
sEnter data using the sequence: x-DATA @ (] y-DATA @3.
i *You can also enter identical data items by pressing the key
Example Operation Display repeatedly.
v sUse the following sequences for data entry when either the x or y-
To calculate ¥ and ox-1 for the fol- EE 110EM(]100] ne. | data only is identical:
lowing table. 130@W(D)31 6 130. - x-DATA 1 @@(3) y-DATA 1 & (inputs x-DATA 1 and y-DATA 1)
@@ ) y-DATA 2 (7 (inputs x-DATA 1 and y-DATA 2)
50. R
Rank | Vale | Frequency 15032421 ! x-DATA 1 @) y-DATA 1 B3 (inputs x-DATA 1 and y-DATA 1)
1 110 10 1700101 170. . x-DATA 2 @) (inputs x-DATA 2 and y-DATA 1)
2 130 | 31 190 190, -
3 150 24 mEa) 0.
4 170 2
) (D 137.7142857
5 190 3 e
EMEE)| 1842898069

—%A — ' —-35—




ePerforming Linear Regression Calculations

y=A+Bx

_neZxy—2xc2y
n-2x?— (Zx)?

to the following formula:

«The calculator uses the following regression formula:

Coefficients A and B are calculated using the following formulas:
Sy—B-2x

A=

n

eYou can calculate estimated values £ and J based on the regression
formula. Press the E3 key for £ and the & key for J.
*The correlation coefficient for the input data is calculated according

nZxy—2x-2y

Tr =
Jn-Sx2— S22 In-Zy?— (Sy) 2
. J
Example Operation Display
eLength of a metal rod at various tem- | fpg(5) EaEe 0.
peratures )
LR 10mm(G]| 10,
Temperature| Measured length 10031 10.
T 1003mm
10 15 () 1005 1) 15.
15 1005
20 1010 20@m(+}1010[09 20.
25 1011 250em(+J1011 25,
30 1014 30Mm(x]1014 07 30.
(Regression formula @ 9974
A " :
To calculate the regression formula &Z"?Z’;:O:rg 'm{ﬂa
and correlation coefficient for the mé’mciem B) A7) 0.56
1970 and e lemporal WG | o) 0G| 100748
the critical coefficient (%) oo gty 1000 EMEED | 4.642857143
0.9655172414

(Critical coefficient) (shiT) (23 (sur) (23

S

() 1003

% Correcting and Deleting Entered Data

() To delete 11 @M, simply enter correct sequence without clearing.
(@ To delete 11 Em(] 1003 1) which you have just entered:
(® To clear 11 @[] 1003 (1 which you have previously entered: 11

oL ogarithmic Regression Calculations

o )

*The calculator uses the followmg regression formula:
y=A+BInx

Enter the logarithm of x as the x data, and enter y data using the same

sequence as that for linear regression.

«You can calculate the correlation coefficient and perform data editing
using the same procedures as those described for linear regression.
Other values are obtained as follows:

Estimated value =@ (In) x (A (3] e
Estimated value £ =y & (&) &g &) (e () B9
Lx=Zinx Ix?=ZI(Inx)’ Lxy=Ilnx-y
\ J
Example Operation Display
o . (008 (3)Ecd 29
29 1.6 ) (in) 29 () (- 1.6 07) 3.36729583
50 23.5 ) ([ns0@m(5)23.50b1) | 3.912023005
74 38.0 @M (n)74 @W(>)38.007| 4.304065093
103 ] 46.4 @M0n 103N ()46.407 | 4:634728988
118 48.9
@min118@mM()48.907) | 4.770684624

To perform logarithmic regression on
the above data to determine the
regression formula and the correlation
coefficient. Then use the regression

formula to estimate § when xi=

and £ when yi=73.

80

(Constant term A) (siirT) G (X}

(Coeificient B) (swr1) (20 (Exe)

(Correlation coefficient) (surT) (23 (Exg)
(¥ when xi=80)
(urT) (In) 30 (1) (3] (Exd)

(X when yi=73)

73-.@-.@@

-111.1283976
34.02014749
0.9940139464
37.94879482
2241541314




«Performing Exponential Regression Calculations

. . h
+The calculator uses the following regression formula:
y=A-.e®¥(Iny=InA+Bx)
- Enter the logarithm (In) as the y data, and enter x data using the same
sequence as that for linear regression.
eYou can perform data editing using the same procedures as those
described for linear regression. Other values are obtained as follows:
Constant term A = ) (3 ) D g
Estimated value §=x 6 () & G (3 @ bg
Estimated value £=@m () y 6 Z)Ed
Ty==Zilny Ty?=C(ny)® Lxy=Ixlny
\ : Y,
Example Operation Display
v v woog (3) 5@
69 | 21.4 6.9 [ (5) @) in)21.4 7 6.9
12.9 | 15.7 12.9 () () M (0 1 5.7 07 12.9
19.8 12.1 19.8 ) (7) fH ) 12.1 07 19.8
2.7 | 85 26.7(@0W () ER8.56) 26.7
35.1 5.2
35,1 [ (+) @ n)5.2 7 35.1
To perform exponential regression on - _
the above data to determine the | (Constant tem A) ) (9 ) P 0 30.497587_-’-;3
regression formula and the correlation ) &) - Bt
coefficient. Then use the regres_sion (Coeflicient B) G (P e 4.9203708
formula to estimate 7 when xi=16 (Correlation coefiicient) ) CDE® | -0.9972473519
and £ when yi=20. { when xi = 16)
166N E0EMEMEI | 13.87915739
(& when yi=20)
Emin20EM@EY | 8.574868046
—_za_

sPerforming Power Regression Calculations

—

. ™\
+The calculator uses the following regression formula:
y=A-x®(Iny=InA+Binx)
Enter both x and y data as logarithms (In)
+You can perform data editing using the same procedures as those
described for linear regression.
Other values are obtained as follows:
Constant term A =) (e tur) (D B
Estimated value j =@ (n) x [ (3) @) (1 () () Ere)
Estimated value £ =M () y & (&) 6 6@ 29 ) E _
Lx=Clhx Zx?=XI(Inx)? Ly=CLiny Ty?=Z(Iny)®> Zxy=Zlnx-iny
L : Y,
Example Operation Display
R B EEE
28 2410 (&) (in) 2.8 (i) () (sm)
30 3033 (n2410) 3.33220451
33 3895 (D) (1n) 30 {(eA) (-] (60F)
35 4491 303307 3401197382
38 5717 (&) (In) 33 (iewt) (5 EFT)
(389507 | 3.496507561
To perform power regression on the
above data to determine the regres- @35[3
sion formula and the correlation coeffi- (inja491 3.56565348061
cient. Then Use the regression :
formula to estimate § when xi=40 | 671)(In) 38w (- )i
and £ when yi=1000. (05717 3.66758616
(Constant term A) [ BN DEE | 0.2388010829
(Coefficient B) (suiT) (8 Ex€) 2.771866148
(Correlation coelﬁcieni) a2 Eg | 0.9989062562

($ when xi=40)

(561 (in) 4.0 (i) (3) (B9 (1)
. iy 23] 8163
(£ when yi=1000)
@) (in) 1 000 () (Z) 066 (1)
[ /ET

6'5687.674743

20.26225659




Performing Financial Calculations Ml

Your calculator comes equipped with a wide variety of versatile financial func-
tions that let you perform such complex calculations as compound interest,
amortization of loans, conversion between percentage interest rates and ef-
fective interest rate, and investment appraisal. :

m Notes on Financial Calculations

eUse only the FIN mode (Ex3(4]) for financial calculations. :

«Before beginning financial calculations, be sure to press @A &S e to clear
the financial memories. Be sure to press Eif. Pressing @8 only does not
clear the financial memories. ‘

eThe [ (periodic interest rate) key functions using percents.

eBe sure that the term and interest rate match. If the term is a year, use

an annual interest rate, if a month, use a monthly rate, if a day, use a daily
rate. : '

NOTES:

eThe calculator may take some time to perform i% and IRR calculations.
If you wish to interrupt such a calculation, press the @8 key.

«i% and IRR calculations for which the result is less than —100% are
impossible.

m Using Financial Memories
Financial calculations n, i%, PMT, PV, and FV are performed using their

own independent memories. 20 investment appraisal memories are also

provided for CFjand Nj. The contents of these memories are retained even
when the power of the calculator is switched OFF.

m Entering Values

Enter cash outflows (credits) as negative values and inflows (debits) as posi-
tive values. Calculation results are also displayed using the same format.

m Using a Cash Flow Diagram

Often, it is quite difficult to verbally express cash flows, so it becomes a bet-
ter idea to use a cash flow diagram for a more graphic representation. The
cash flow diagram shows time along a horizontal axis, running from left to
right. At the left end we often have a vertical line marked PV for present value,
while at the right end we have the FV or future value. The flow of cash is
represented in the diagram by vertical lines above the time axis for inflows
(debits) and below the time axis for outflows (credits).

Let’s have a look at a cash flow diagram that represents principal and in-
terest for basic compound interest.

’ FV
(+) 1 1 1 1 { 1 1
Cash flow | ™ T T T } }

=)

L PV Time

In this case the principal (PV) is remitted to a bank, out of your pocket, so
it is represented as an outflow by a vertical line below the time axis. Later,
the bank will return your principal with some interest, so this payment is plot-
ted above the time axis as FV.

Cash flow diagrams will appear throughout this manual to help give you a
better idea of examples presented here.

‘Note: The configuration of a cash flow diagram differs according to whether
payment is made at the beginning of term or the end of term.

*End of term *Beginning of term

PV PV

RIS P

ll 21 31 41'5

PMT

—A7T —



B Abbreviations Used In Financial Calculations
In the previous section, we introduced a few abbreviations that are commonly
used in financial calculations. The following is a more cormplete list of such
abbreviations:
PV = Present Value FV=Future Value
PMT = Payment n=Number of Compound terms
i% = Periodic Interest Rate

® Compound Interest Calculations

1) Formulas
The following are the basic compound interest formulas used by the cal-

culator:

«Calculation of odd periods using simple interest
—_ 2y —Intglr
PV(1+i-Frac(m)+ (1+i-s) .PMT-‘——‘llLT’.’——‘”JrFV(Hi)~'-“u<")= 0

S=0 End of term S =1 Beginning of term

«Calculation of odd periods using compound interest

PV(l‘l‘ i) Frnc(u)+ (1_|_ i-s) .PMT.J_—_LI_“'_?;ET_*_ FV(I."" l')—lmg(n)= 0

You can select which formula to use by specifying either S (simple) or C (com-
pound) in the simple/compound interest mode (E®(@). Formula 1 is used
when you specify S, while Formula 2 is used for C (*'[@" shown on display).

ei%=0:PV+PMTxIntgm+FV=20

Important

The above formulas and the internal rounding system used by the calcula-
tor may differ from those commonly acceptable by local standards in your
area. In this case, you can manually enter the formulas used in your area.

2) Inputting data
Pressing @, %, f), @) or B enters the currently displayed value. You
can enter values for variables in any sequence. @) and ® can also be
used to convert values between months and years. Fn) ¢ enters the dis-
play value time 12, while enters 1/12 of the displayed value.

3) Editing data .

You can change any value you have already entered by simply entering
the new data.

4) Switching between beginning of term/end of term payments

Each time you press the calculator switches between beginning of
tgrm and end of term payment. When beginning of term payment is speci-
fied, the symbol “BGN” is shown on the display. You can switch at any
time, but doing so will only affect PMT calculations.

5) 0uiputting calculation resulis

You can obtain the calculation results noted below by performing the cor-
responding key operation:

(1] T TSN number of terms
T [ORTORN ieees payment amount
PVIEE ..o present value

(T | 0 | G O future value
(REE ..o, periodic interest

*The calculator may take some time to perform i % calculations. If you wish
to interrupt such a calculation, press the key.

*When an error occurs or calculation is interrupted by operation of the
key during i% calculations, the i% memory retains the value before the
error (or before operation of the @ key).

6) Checking entered data

You can check the values currently stored by pressing (0, (%, &, 9, or
followed by 4.



IMPORTANT

The following shows the input conditions and precision for interest (i %)
calculations.

<Input Condition> }
The term (n) is represented by a positive value, while either the present value
(PV) and future value (FV) is positive and the corresponding other value (PV
or FV) is negative.

‘?avings (standard compound interesl)J

INPUT CONDITION Future value is greater than present value.
FORMULA REPRESENTATION | PMT =0
OF INPUT CONDITION IPVI<IFVI
EXAMPLE PV = — 1000000 (Principal)
FV =1200000 (Total of Fu 1200000
principal and interest) ne36 l
n=36 (Term) gt T 3 %
| vV = - 1,000,000 -
Y= o008 0.507.....
[PV <|FV|

rlnslallmem savings, etc. ‘

INPUT CONDITION Future value is greater than total of payments.
' | PMT and FV have different signs (negative/positive)
FORMULA REPRESENTATION | when PV=0
OF INPUT CONDITION —~FV<nxPMT when FV>0
—FV>nxPMT when FV<0
EXAMPLE " | pMT = — 10000 (Installment amount)
FV =250000 (Total of 260,000
principal and interest) _
n=24 (Number of installments) n=24 \
I 5 3] 23] 28
PMT = - 10,000
—FV<nxPMT
(— 250000 < 24 x (- 10000)) 0.353.....
L

INPUT CONDITION

Total of payments is greater than loan amount.

PMT and PV have different signs (negative/positive)
FORMULA REPRESENTATION | when FV=0

OF INPUT CONDITION —PV>nx PMT when PV>0

—PV<nxPMT when PV<0

EXAMPLE PV = 230000
' | (Amount borrowed) PV = 230,000
PMT = — 10000
(Payment amount) o
n=24 T 2] 3] 4 Izzlulu[

(Number of payments) PMT = - 10,000

—PV>nxPMT - B9
(= 230000 > 24 X ( — 10000))

e

‘ Loan where final payment represents full payment, etc.

INPUT CONDITION Total of equal amount payments is greater than difference

of loan amount and final full payment.

When neither PV, PMT, FV equals zero.
R " | PV+FV> —n>xPMT when FV>PV
PV + FV< —nx PMT when FV <PV

EXAMPLE PV = 250000 (Amount borrowed)
FV = —20000 PV =260,000 ’
(Final full payment)
PMT = — 10000 i n2
(Equal repayment) R R
n=24 (Term) l

FV = —-20.000

PV +FV< —nx PMT - B0
(250000 — 20000 < (- 24) x ( - 10000))

<Precision>

i% calculations are performed using Newton’s Method (approximation).
Generally, calculations are performed with a precision of at least six decimal
places. It should be noted, however, that the idiosyncrasies of Newton's
Method can sometimes result in incorrect results. _

Therefore, it is suggested that PV (&8 #1), PMT (9 @) or FV (B8 ) be
determined for comparison with input values to see if the calculated values
fall within the allowable range. o




Savings : Operation Display

«Total of principal and interest . (After completing the operation in example 1 ...)

(Term) 7 E32(n) 14.00

To calculate the total principal and interest after seven years fora principai (Interest rate) 6 &2 (%) 3.00

of $500 at 6%, compounded annually. @Y E 766,29 (5)
FV? '

e *For semiannual compounding, double the term and halve the interest rate.
t70=

- o *Since the principal is remitted to a A o, L.
PV 500 bank, it is treated as an outflow . sCompound interest principal

(negative value):

Operation Display To calculate the principal required
e principal required at 5.5%, compounded monthly, to attain

EOOBOE@ °.00 a total of $20,000 in 20 years. P y 2

Eme] - 000 |

T ee | ‘ i%= 5125 FV=20,000

(Term) 7([0) 7.00 ‘
(Interest rate) 6% 6.00 seneReine
(Principal) (=) 500PY | -500.00 ,\\n =20x%x12
(Total of principal and interest) () FY) £ 751.82(3) PV? |
Operation Display

- , (D@ EI(0)E9 0.00

To calculate the principal and interest for Example 1 if compounding is per- G 0.00
formed semiannually. (Term) 20 ) ) 240.00
FV? (Interest rate) 5.5 () GH) 0.46
i%=6+2 (Total of principal and interest) 20000 20°000.00

1 1 [l 1 ] 1

[\ = ../ (Principal) (@)Y 6Y -6'674.17(5)

-3 3 _47_



«Compound interest rate

“‘

To calculate the interest raie required, compounded annually, to attain a to-
tal of $10,000 in 10 years on an initial investment of $6,000. .

FVv=10,000
i%?
1 1 1 1 1 1 | 1
T ' T T :_/
PV=-6,000
Operation Display
) (D @8 (0] 0.00
EMEPEg 0.00
(Term) 10(m] 10.00
(Total of principal and interest) 10000 10°000.00
(Principal) &) 6000FY ~-6'000.00
(Interest rate) ) (=B 5.24 (%)
(Confirmation) o) V) B9 10°000.00

ncnaay,

eCalculation of compound interest period

To calculate the amount of time needed to increase an initial investment of

$5,000 to a total of $10,000 at an annual interest rate of 5.4%, compounded
monthly.

FV =10,000

PV =-5,000

Operation Display
- g (D (28 () @ 0.00
@mEREy | - 0.00
(Interest rate) 5.4 () G2 0.45
(Principal) [©) 5000FV) -5'000.00
(Total of principal and interest) 10000V 10'000.00
(Term — number of months) (cwr)(n] B9 1565.00
(Term — number of years) 3129 12.92




Instaliment savings

»Total of principal and interest

To calculate the total of principal and interest for $250 monthly deposits for
five years at 6% annual interest, compounded monthly. Calculate for pay-
ment at the end of each month as well as at the beginning of each month.
Calculate to two decimal places.

«End of term payment «Beginning of term payment

FV? FV?
i%= 5 i%=-5
1
e .
L1 L R
PMT=-250 n=5x12 PMT=-250 n=5x%x12
Operatjon Display

o (D 2) B8 () B9 " 0.00

B T 0.00

(Term) 56 & 60.00

(Interest rate) 6 () (i) 0.50

(Installment amount) () 250/ -250.00
(Principal calculation) (coe) V) B

(Total of principal and interest) {comp) (79 (Ex9)

17°442.51($) (End of term payment)

aGN
17'442.51

oo (Beginning of term
17'529.72(%) payment)

eInstaliment amount

To calculate the amount required for each installment to achieve a total of.

$10,000 in 10 years at an annual interest rate of 6%, compounded monthly.
«End of term payment eBeginning of term payment

FV=10,000 FV=10,000
%= i%=~16—2—
! oo o
Sl Pl L1
PMT? n=10%12 PMT? n=10%x12

Operation Display

(oo (D 29 ()9 0.00

EmES e 0.00

(Term)  10@M D 120.00

(Interest rate) 65 0.50

(;‘:;ar:a;’:) principal and 4 \5650/m) 10'000.00
(Installment amount) 3 -61.02 ($) (End of term paymenl)
- SHIFT - -61.02 '

(Instaliment amount)  {cowe) fut (xg) - -60.72(3%) (Beginning of term
payment)

eNumber of installments

To calculate the number of $84 installments required to attain an amount
of $6,000 at an annual interest rate of 6%, compounded monthly.

End of term payment +Beginning of term payment

FV=6,000 FV=6,000
vos_ O
i %= EV) i%= 162~
PMT=-84 n? PMT=-84 n?
Operation Display
oo (1) (2} 8 (0] () 0.00
() GPED 000
(Interest rate)  G[snA) 0.50
(Installment amount) (1 84 () -84.00
(Total of principal and interest) 6000 6°000.00

(Term — number of months) () (@) [Ex)
(Term — number of years} 2129

62.00 (End of term payment)
5.17 (End of term payment)
5.17
(Term — number of months) {cow) (] EE) @ (Beginning of term

61.00 payment)
(Term — number of years) 126 5.0g (Beginning of term

payment)




eInterest rate

To calculate the annual interest rate required to attain

in 10 years with $60 monthly instaliments.

«End of term payment

an amount of $10,000

«Beginning of term payment

FV=10,000 FV=10,000
i %=1 i%?
! .o e
111 1l LU
PMT=-60 n=10%x12 PMT=-60 n=10%x12
Operation Display
R (@@ Es[E)E .00
EMEREY 0.00
(Term) 10B) () 120.00
(Installment amount) (&) 60/ -60.00
(T otal of principal and interest) 1 0000/ 10'000.00

(Interest rate — monthly) |ET]
(Interest rate — yearly) E31 2[exg)
(Confirmation) B

(Interest rate — monthly) (%) (B -
(Interest rate — yearly) 1269
(Confirmation) B9

e

0.53 (End of term payment)

6.31 (End of term paymen()

10'000.00
.6"1 0'000.00
0.52

6.22

m1 0'000.00

(Beginning of term
payment)

(Beginning of term
payment)

«Principal and interest with initial deposit

To c_:alculate the total principal and interest after one year for an installment
savings account qpened with an initial deposit of $1,000 and $500 addition-
al monthly deposits at an interest rate of 4.5%, compounded monthly

FV?
n=1x12
PMT=-500
PV=-1,000
Operation Display
food (7] (2) B8 (0) B9 0.00
@mEREg 0.00
(Term) 12(@) - 12.00
(Interest rate) - 4.5 0.38
(Principal) [ 1000FY) -1'000.00
(Installment amount) (=) 500 Fii) ~500.00
(Total of principal and .
intarost) (coww) (F) E9) 7°171.25(8)

—-53 —
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Loan (equal repayments of principal and interest) mem———
«Borrowing power

To calculate how much can be borrowed on a 15-year loan ata 7.5% annual -
interest rate, if $450 per month can be repaid. :

«End of term payment eBeginning of term payment

PV? PV?
2 .15 . cop = 1-D
1 % = 12 1 o/o 1 2
PMT=-450 n=5x12 PMT=-450 n=5x12
Operation . Display
@R E @B 0)Ed 0.00
(suurT) GX8 (exg 0.00
(Monthly payment) () 45001 -450.00
(Interest rate) 7.5 063
(Term) 156EM 180.00

(Loan amount) ()Y B8 48°543.04 ($) (End of term payment)

8GH
@ ) 48'543.04
Loan amount) (G3G) 48'846.44($) (Beginning of term

( payment) _

eLoan payments

To calculate the size of monthly payments for a 25-year $300,000 home loan
at 6.2%. Calculate for end of term payment. :

PV =300,000 6.2

l l l 1'n=25x12

Operation Display
o) () (D@9 (o) 0.00
EmEREy 0.00
(Loan amount) 300000FY) 300'000.00
(Interest rate) 6.2 [ 0.52
 (Term)  25(AcE) 300.00
(Monthly payment)  (cowe) ) E€) —-1'969.75 (8)

«Number of payments

To calculgte how many years it will take to repay a $60,000 loan borrowed
at 5.5% interest, with $840 monthly payments.

sEnd of term payment «Beginning of term payment

PV =60,000 PV =60,000
.o 0.b
i%=72 i%= %,
PMT=-840 n? PMT=-840 n?
Operation Display
o (D 2 E8 (o) .00
(S [ACIGE] 0.00
(Loan amount) 60000V 60°000.00
(Monthly payment) () 840 ) -840.00
{Interest rate) 5.5 0.46
erm — number of
(;onths) cowe) () () 87.00 (End of term payment)
(Term — number of 81268 7.25 (End of term payment)
years) san .
7.28
(Term — number of men
months) @@ 87.00 .(Beginning of term payment)
Term — numb
geea'}';‘) number of g2 (Y 7.25 (Beginning of term payment),




eEffective interest rate

To calculate the effective interest rate on a 25-year $65,000 loan repaid with

$460 monthly payments.
Calculate to two decimal places.

*End of term payment *Beginning of term payment

PV =65,000 PV =65,000
i%? ’ i%?
PMT=-460 . n=25x12 PMT=-460 n=25x12
Operation Display

g () (2 @8 (0)9 0.00

ENEEEY 0.00

(Term) 25 () () 300.00

(Monthly payment) ([S)46001) -460.00

(Loan amount) 650000V 65'000.00

(Interest rate — monthly) i) (Exg)
£312069
(Confirmation) g 65'000.00

" 65'000.00

(Interest rate — monthly) (cowe) @) (Ex8)
081269
(Confirmation) 0]

0.58 (End of term payment)

(Interest rate — years) 7.01 (End of term payment)

0,59 (Beginning of term payment)

(Interest rate — years) 7.08 (Beginning of term payment)

65'000.00

AT

u Amorﬁzation of a Loan

Your calculator makes it possible for you to calculate the amount of prin-
cipal, the amount of interest, the balance of the principal and the total amount
of principal and interest repaid from the initial payment up to any point in time.

Amount of single payment

-

N | N
d N \§\

-
N

a: Interest portion of nth payment (INT)

b: Principal portion of nth payment (PRN)

¢: Balance of principal at nth payment (BAL)

d: Total principal paid from 1st through mth payment (ZPRN)
e: Total interest paid from 1st through mth payment (ZINT)
*a+ b=one repayment (PMT)

1) Formulas

@: INTa = | BALa1 X il X (PMT sign)

: PRNa=PMT+BAL./X i

. BALy,=BALa-1+PRNs

©'S PRNm=PRN1 + PRNz+ -+ PRNan

P SINTa=INT1+INTz+ """ +INTm  (INT1=0 and PMT1=0 for begin-
ning of term payment)

6 o 5 o

2) Entering data
Basically, four data items are required for calculation: &9, @, (@, and Z
If only three are available, first calculate the fourth data items and then
proceed with the calculations described in this section.



3) Outputting resulis :
To obtain the desired results, perform one of the following key operations:
) )
INT :
|
Next, enter the number of the payment up to which you want the result
calculated, and then press E8. Note that you cannot use exponential data
for the number of payment entry.
*In the above operation, you can enter natural numbers up to 10 digits
“long. Any other type of value will result in an error.

4) Checking entered data

e After pressing kd, you can check the values currently stored by press-
ing #, ), @ or @ followed by (4.

eThe values for PRN and LPRN are stored in the X-memory, INT and
TINT in the Y-memory, and the resulting BAL is stored in the Z-memory.
You can check the contents of each memory by performing the one of
the following key sequences:
@mmX)Ed X-memory
mm)Ed Y-memory
Em(z]Eg Z-memory

To calculate the monthly payment due on a $140,000 15-year home mort-
gage at an annual interest rate of 6.5%. Also calculate PRN, INT and BAL
for the fifth year (49th payment) as well as ZPRN and ZINT for the second
year (24th payment).

Operation Display
g (7) () @8 (o) ) 0.00
6D 0.00
(Mortgage amount) 140000FY 140'000.00
(Term) 15 i) 180.00
(Interest rate) 6.5 0.54
(installment amount) (35) -1219.55
4909 —597.75($) (PRN at 49th payment)
499 ~621.80 ($) (INT at 49th payment)
U Ea) 49 B 114’196.78 ($) (BAL at 49th paymen()
249 ~11°786.91 ($) (EPRN at 24th payment)
249 17°482.30($) (TINT at 24th payment)
R

e

e
H
¥
&
i@
%
]
b
¥

Conversion between Percentage Interest Ra
Effective Interest Rate 9 te and

Press@EmnGerto convert 1o the effective interest rate, and Emfarlfor the per-
centage interest rate.

«Converting percentage interest rate (APR) to effective i
rate (EFF) ( ) ective interest

1) Formula

APR/100\n '
EFF = arw/ Yy
FF [(l + o ) 1 ] x 100
2) Operation '

n &) (err) APR B3 (n = number of compound interest terms per year)

To calculate the effective interest rate for an account yielding a percentage
interest rate of 12%, compounded quarterly.

Operation Display ’
D@0 0.00
EEReEY | . 0.00
4 () () 1209 12.55

sConverting effective interest rate (EFF) to percentage interes
rate (APR) ytep ? -

1) Formula

3 _ EFF\% _
APR= [(1 I-————wo) 1] x 1 X 100

2) Operation :
n @A) EFF @8 (n=number of compound interest terms per year)



|

To calculate the percentage interest rate for an account yjelding an annual
interest rate of 12.55%, compounded quarterly.

Oberation Display
OREEECE 0.00
ermaclEs) Q.00
4 () 6w 12.5509 12.00

m Investment Appraisal

Your financial calculator applies the Discount Cash Flow (DCF) Method to
let you perform two types of investment appraisal. Investment appraisal en-
tails totaling the cash flow for fixed periods of time in order to evaluate the
effectiveness of an investment. The following two types of investment ap-
praisal are available:

1. Net Present Value (NPVY)

2. Internal Rate of Return (IRR)
Again, a cash flow diagram such as the one illustrated below helps to visual-

ize the movement of funds:
CF7

CFs
cF2 CF2 cFa ‘ Cfﬁ \

L1

7

CFo

With this graph, the initial investment amount is represented by CF,. The
cash flow a year later is shown by CF,, two years later by CF,, etc.
Investment appraisal is used to clearly show whether an investment is realiz-
ing the profits that were originally targeted.

eNet Present Value (NPV)
1) Formula '
= CFy , CFz  CFy . .., CH_
NPV =CFo+py ¥ arne ¥ v T @iy

2) Entering data

a) Before entering _data, you should clear the %), €8, and {) memories

Bgt note that th!s operation will also clear the financial, cost, sellin '
~ price, and margin memories. To clear the memories, press g

b) Use the_ -, , and [ keys to enter data. Remember that the arrr{'ouni
for the |n{t|al investment CF, should be entered as a negative value
so you will have to press the [ key. '

¢) Each time you press @, the currently displayed value is entered as
CF, through CFe. This means that you can enter up to 20 cash flow
values.

d) Multiple eqtries of the same cash flow value can be entered by repeat-
edly pressing €7, or by performing a multiplication operation with the
™0 key. : '

Example: To enter two consecutive $3200 inflows.

3200 CAER
To enter four consecutive $3500 inflows.
3500 @M
«Be sure to enter the [ value immediately following the correspondi g
key operation. ? poneing
“Up to 99 [ entry may be made per (.
«The value entered using [ must be a natural number. Entering any other

value will cause an error. When an error occurs, press the B8 key and restart
data entry.

3) Calculating NPV
Press @@ to display the result of the NPV calculation.

Result Meaning :

Positive ......... Revenue target exceeded | Efective

[ Revenue target met }i"‘les‘me“‘

Negative ......... Revenue target not attained — ineffective investment

4) Checking entered data

a)
[I:’j_éess @) &, enter the number of the cash flow to be recalled, and pfess

)
%r]ess @D, enter the number of the cash flow to be recalled, and press

c)
Press [ [ BE.



s
4 < Cash flow numbers> Example: To change the following data so that CF, is 2,500.
Cash flow Cash flow number CFj Nj
: CF(} 0 CFo —-1000 1
CF, 1 CF1 2000 1
: CF2 2 CF2 3000 3
CFs 3 CFs 4000 1
CFa 4 Operation:
CFs 5 250060 A 1 B8
CFo 6 : 1 1
CE v, z New value Cash flow number
7
8 *Continuing from the above example, if you now enter another value, it is en-
CFs ?;: tered as the next cash flow (CF: in this case).
CF1o 10
Lo CF 11 To evaluate investment in a condominium. According to your projection you
! " i canrentthe condo for 10 years, and then sell it, with a resulting yield of 8%
' CF12 12 per annum. Can you realize your target if the purchase price is $170,000,
CF13 13 the monthly rent is $1,000 ($12,000 per year), and the future selling price
14 is $220,000?
CFia . $12,000 $12,000 $12,000 12,000
CF1s 15 © $12,000 $12,000 $12,000 $12,000 s12z000 4 CFio
16 CF1 CF2 CFa CFa CFs CFs CF7 CFa CFo \ $220,000-+ 512,000
CFis S O N O O
CF7 17 i1 2 3 4 6 6 1 8 9 10
CFis 18 «
~CFio 19 : CFo
. . t - $170,000
Example: To recall data for CF,, = @EHO0E Operation ' Display
o) @SR g 0.
. (Initial investment: CFy)  (=)170000 () -170'000.
5) E)dng data ' v . (CF. ~ CF) 12000@ 9 [ 0.
a) A ,
<new CFj data> <cash flow number> B3 © (CFW) 12000 E3220000ED 232'000.
Dnew Nj data> E@ED <cash flow number> & © o (Yield) 8 8.
| - (NPY) D 12'423.54417($)

The resulting NPV is a positive value, so you can assume that the invest-
ment would be effective. '

e ~63—



To evaluate investmé}it in machinery. If iou inv|e15t $t3;§,?t?e()t :g?e !t,)‘:;?:v}\//
ted to be as shown :

revenues of your company are expected o I e ot it
i t the end of the fiscal year). What will 1 prof

o oo of tht o i ice life of the equipment IS SIX

s of this investment be if the useful servi _ : v
3;:': the resale value after six yearsis $14,000, and the capital cost is 11%

CF
“1 e CFa CFs CFe

(|

52000
31000
27000
24000
23000
12000 + 14000

, Operation ‘ Display
. -
o E G E2 B8

(CFo) 186000 -86'000.
(CFy) 52000 (A 52'000.
(CF2) 31000 31°000.
(CF2) 27000[) 2710«2)0.
(C4F4) 240007 24°000.
(CFs) 230007 23'000.
(CFs) 12000+1 4000CH 26 '000.
(Capit;exl cost) 116% 11.

49'108.89524 (%)

(NPV) TGS}

eInternal Rate of Return (IRR)

1) Formula - CFi
0=CFo+ T+ +

CF2 —
T2 (1 +i)J

(+inz

. . , -
In this formula , NPV = 0, and the value of IRRis qulvalent to ti Xt1h (;Oé;?:gu-
ing the consecutive calculations that are performed mte:nally oyNPV e
lator, however, minute fractional values tend to accumu ate‘,lss N the
actu;\lly reaches exactly zero. The closer that NPV approache ,
more accurate is the IRR.

(a+i3

RTINS

S

e

2) Entering data

a) Before entering data, you should clear the [, and ) memories. But
note that this operation will also clear the financial, cost, selling price,
and margin memories. To clear the memories, press (suF) &2 (exe)

~ b) Use the £, and [ keys to enter data. Remember that the amount for
the initial investment (CFo) should be entered as a negative value, so
you will have to press the @ key.

c) Each time you press A, the currently displayed value is entered as
CF, through CFs. This means that you can enter up to 20 cash flow
values. : .

d) Multiple entries of the same cash flow value can be entered by repeat-
edly pressing [, or by performing a multiplication operation with the
i key. _ ’

Examples: To enter two consecutive $3200 inflows.

3200 (AR
To enter four consecutive $3500 inflows.
3500 (A (@) {)
«Be sure to enter the M value immediately following the corresponding
key operation.
*Up to 99 ) may be made per €.
The value entered using [ must be a natural number. Entering any other

value will cause an error. When an error occurs, press the I8 key and restart
data entry.

3) Calculating IRR o
Press @ &8 to display the result of the IRR calculation. The result may
take some time to appear, so if you wish to interrupt the calculation, press

@. The IRR is automatically stored in the i% memory for recall at any
time by the operation {D (% Ed.

4) Calculating IRR by inputting a estimated value
Since IRR calculations are rather complex, the calculator may not be able
to produce a result for the data entered (in this case an error occurs), or
multiple results are obtained. In such an instance, enter an estimated value
and calculate IRR.

(Estimated value) B

Performing this operation causes the calculator to begin calculations us-
ing the entered estimated value, producing a result in the vincinity of the
estimated value. When multiple results are obtained, it is impossible to
tell how many there are, so it is necessary to repeatedly input the esti-
mated values and perform the IRR calculation sequence.

“When an error occurs or calculation is interrupted by operation of the key

during IRR calculation, the IRR memory retains the value before the error (or
‘before operation of the @ key).



5). Checking entered data . b) [
a) N <new Nj data> EBE) <cash flow number>
Press [ (@@, enter the number of the cash flow to be recalled, and press Ex. . _
b) Example: To change the following data so that CF, is 2,500.
Press @[, enter the number of the cash flow to be recalled, and press (4. CFj Nj
< Cash flow numbers> CFo -1000 1
Cash flow Cash flow number CF1 2000 1
CFo 0 L CF2 3000 3
CF; 1 CF3 4000 1
CFa 2 & Operation:
CF; 3 250069 1 BY
CFa 4 New value  Cash flow number ,
CFs 5 *Continuing from the above example, if you now enter another value, it is en-
CFs 6 tered as the next cash flow (CF: in this case).
et ! [Evampte]
CFs 8 To calculate the yearly IRR for investment in a new plant in accordance with
CFo 9 - : the following data:
CFi0 10 : Initial investment: $17-million
CF 11 ) Useful life: 8 years
" ’ Yearly revenues due to plant: $2.8-million
CF12 : 12 : /
. $2.8 milion $2.8 million $2.8 milion  $2.8 million $2.8 million $2.8 million  $2.8 million  $2.8 million
CFi3 13 ? CF, CF, CFs CFsa CFs CFe CF7  CFe

CFia 14 (N N A NS N N

. ¥ 1 2 3 4 5 6 7 8
CFis 15 l
CFs 16 : o
CF17 17 17 mition
CFis . 18 Operation Display
CFio 19 RN -
: 7)(2 0.00
Example: To recall data for GFy =% @ OEEI ;
(HIACIEE] 0.00
1768 -17.00
6) Editing data 2.8(98M) , 8.00
a) ' i - @ 6.57 (%)
<new CFj data> <cash flow number> (&g ;




® Error Conditions

The following conditions will cause errors to ocecur during financial calcu-
lations. ' '

«Compound interest

<When calculating n:>
¢i% =< —100
eCalculated n is negative

<When calculating i%:>
«Signs of PV, PMT, FV are identical
on=0

eCalculated i% = — 100

<When calculating PV:>
*j% = —100

<When calculating PMT:>
*j% =< —100

<When calculating FV:>
*i% =< —100

el oan amortization .
When the number of terms for INT, PRN, BAL, TPRN, or ZINT is not a natural

number.
Example: @) 4.23 b9 — ERROR

sInvestment appraisal

<When entering CFj:>
«Number of data’'items exceeds 20

<When entering Nj:>
eAttempt to enter value outside of range of natural numbers 1~99

<When calculating NPV:>
*j0% =—100

<When calculating IRR:>
«Calculated IRR = —100% '
eThe signs of all CFj values are identical

i AR T, PR T P

m Practical Financial Calculation Examples

Your child will be ready to go to college in seven years, so you calculate
that you will need about $20,000 to cover educational expenses. If you start
an installment plan at 4.5% annual interest, how much should you deposit

each month in order to achieve your goal?

< Solution> - '

The amount you need to deposit monthly can be calculated using the follow-
ing formula:

m=n X12

i=i%/ 100 .
In this case, FV =$20,000, n=7 years, m=84 payments, and /=4.5% per

annum. This formula is not built into the calculator, so you will have to per-
form it manually.

_ ' FV
PMT = S m m+ 1) /2] % (i/12)

Operation Display '
@O @ eI e 0.00
(Calculation) 20000 &3 783
1263848502045
B 1008126 D)EI 205.37 (%)

You borrow a total of $2,000 at an annual interest rate of 11.5%. You ar-
range the loan so that you repay only $100 per month for 12 months, and

the remaining balance of the loan along with the final payment. How much

should you expect to pay for the final installment? Use end of term payment
for this example.

< Solution>

Use the monthly $100 payment to calculate the total principal (FV). Since
the final payment also includes a monthly payment, the solution of this ex-
ample will be FV +$100.



PV =$2,000 ‘ s : < Solution>
= i%="75" . E;Ci tt'l;\z ;:;1;2 I?tf :t Ig]a;sgé;isnenit'r]\e gstr;:e toperati‘on as that for loan calculations,
11 21 31 4.1 sttt m n=1x12 for gach month. Next, total allgof theeo?hr:;:.c[;larlsr;’eie;?;;“:?él\:rl ?:esef’i\(/?: o
PMT _ _ ; period and divide by the number of payments. yeu!
$100 FV 3
Operation ] Display Operation Display
o D@ EE () ED 0.00 . BOENO ' 0.00
(Memory clear) i EBEg 0.00 (Memory clear) G &R Ex) 0.00
(Loan amoun) ' OO0 o 000,00 5 (Beginning of term payment) - 0.00
. (Term) - 16 1200 z (Number of terms) 100000 }::Q"D’@WD-‘D@
(Annual interest) 115 . 096 i* 60(0) 6.00
(Monthly payment) 11000 -100.00 (Intorest ratel oG - 0.75
(Amount due) @ | —977.20 3 ::_‘;::'i::’:’;::‘;moum) @ “-2'060.33
(Final payment) . -1'077.20($) 60[d -123'622.96
L_? i (Add tax, etc.) 3430083900
& 250063 2500(eg | —T"33’822..96
‘ ‘ . . . £ (Monthly lease charge) 60 i 2'230.38(S)
ABC Incorporated has decided to automate its office by installing a computer. )

The actual cost of the computer, number of lease months, the fixed asset
tax, and other conditions are listed below. Use this information 1o calculate
the monthly lease charge.

g, B

Conditions
. Actual cost: $100,000
. Number of lease months (repayment term): 60 months
. Annual interest: 9%
_ Fixed asset tax: 14/1000 of carrying price
§304,900 X aa=- =approx $4300
5. Insurance: 3/1000 of carrying price

3 i
$304,900 x 7000 = approx $900

6. Sales promotion cost: 0.5% of actual cost

$100,000 X TO(')% — $500 ($2,500 in five years)

7. Profit: 0.5% of actual cost

$100,000 % ?60 — $500 ($2,500 in five years)

AWM~
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| Cost, Selling Price, Margin Calculations ] ¢ ™ Cost
You calculator lets you calculate cost (&), selling price (E0), and margin (@). ¢ To calculate the cost at margins of 12%, 15%, and 18%, when the sellin
Simply enter two values to calculate the remaining value. ) : price is $20. Calculate to two decimal p’laces’ ’ g
1) Formulas Operation Display
MAR 5 '
csT=SEL (1 -15) ; . BB 0.00
@M EEEd : 0.00
SEL = C;I\R 200 20.00
1- 00 .: 126m . 12.00
(cow?) 657 (9 17.60
MAR (%) = ( - 8T x100 ' 1568 15.00
() E009) 17.00
2) Entering data i
Enter a value and press the key that identifies the value (&9, 6@, BW°). & ' 1808 18.00
Values are retained even when calculator power is switched off. (cowe) s7) ¥ 16.40
*@m value is handled as a percent. ¥ :

3) Outputting results . .
After entering two values, press @@ followed by the key that corresponds u Selling Price

to the third value, and then press (4.

To calculate the selling price at margins of 40%, 45%, and 50% when the
cost is $12. Calculate to two decimal place.

4) Checking data
You can check the value assigned to each key by pressing E, followed

by the key you wish to check, and then 6. Operation Display

5) Clearing data o) (D 2 @8 (o) b 0.00

You can clear the value assigned to each key by the following operation, ¥ _
but you should remember that this operation also clears all of the other P9 0.00
financial memories: &R . : 1269 12.00
: L 4068 40.00
55 [0 20.00
456 45.00
S0 ) - 2182
50[m 50.00
; st) B0 24.00




B Margin | | . | Performing Programmed Calculations |||
T ' ) with your financial calculator you can store formulas and calculations that
To calculate the margin at costs of $1 2,50, $15, and $17.50 when the s§ilmg © you often need as programs. Then you can call them up and run them at
rice is $25. Calculate to two decimal places. : the touch of a key.
P $ ; y
Operation Display .
TEEE 0.00 m Using Programmed Calculations
X . . ki .
2 . Tomany, the word “programming’’ sounds rather overwhelming. Actually,
EmEPE 0.00 however, the entire procedure can be broken down into a few simple steps.
25 25.00
12.50 T 1. Decide what you wish the program to do.
12569 - o What result are you trying to achieve?
@ 50.00 p

3 s Good planning here makes your program quick and efficient.
15.00 . 2. Write the program.
« Determine the formulas you need.

159

(Eomr) mE 40.00 « Write the program down.
1756 ’ 17.50 e Put the program in its proper format.

3. Input the program into the calculator.

« Accurate input means less time spent tracking down problems later.
4. Test the program. '

« Use some common values and see what happens.
5. Store the program for later use.

(o) GBS

B What Is a Program?

Programs, whether for your calculator or a large main frame, are made up
of program statements. Program statements are messages to a calculator
or computer to perform certain tasks.

&
|4
4
B
i

Tt

+ SRR

sProgramming your calculator

With your financial calculator, program statements can contain variables,
values, formulas, specification of conditions, function key operations, finan-
cial key operations, and commands.

Unlike other computers that require special languages, your financial calcu-
lator lets you enter statements from left to right, just as they are written.

Statements are entered one after another, and are separated by colons:

STATEMENT 1: STATEMENT 2: STATEMENT 3: ...

o LT




m Using Commands and Symbols in Programs

You can incorporate all of the functions available in manual calculations into
programs. .

+Using variables .

A variable is a place in the calculator’s memory that you can use for the ac-
cumulation and storage of data, including numeric values and dates. There
are 26 variables available with your financial calculator, and they are identi-
fied by alphabetic names, ranging from A through Z.

Specify that data should be assigned to a variable by pressing the @ key,
to input the symbol *‘—"" into the program.

Examples: 0—C, A-C, C+1-C, 1+D—A

You can also tell the calculator to ask for input of data for a specific variable,
each time the program is executed. Including the following statement within
a program causes the display to appear as ilustrated: ?—A

A?

With this displa);, the calculator is asking you to enter a value for variable A.

«Using output functions

The computer will interrupt execution of a program and display the result
up to that point any time it comes to a “* 4" symbol used in place of a colon
(to separate statements). The EER symbol is shown on the display while the
calculator is displaying a value after it encounters ** 4 .

«About conditional and unconditional jumps

A jump tells the calculator to go from one point of the program to another.
A conditional jump tells it to make the jump only if a certain preset condition
is met. An unconditional jump, on the other hand, tells the calculator to make
the jump no matter what.

*Specifying conditions

You specify conditions using the following symbols:

- value on left of symbol is less than value on right

- value on left of symbol is greater than value on right
- value on left of symbol is equal to value on right

- value on left of symbol is not equal to value on right

Wi VvA

Note the following example:
A<5=0—T }
This can be read as:
“if the value assigned to Variable A is less than 5, then the value of Variable
Tis0".

eUsing jumps

The following is the format for the unconditional jump: Goto n
The letter “*n’’ represents a number from 0 through 9.

This number is,a label.

Note the following sample sequencé: Lbl 1: statement : Goto 1

After execution of statement, execution jumps from Goto 1 to Lbl 1.

The format for the conditional jump is: condition=Goto 7

Again, the “n’’ represents a label number.
Note the following sample sequence:
statement 1: condition=Goto 1: statement 2: statement 3: Lbl 1

If the condition is satisfied, execution jumps from statement 1 to Lbl 1. If not,
execution proceeds sequentially, from left to right.

B Storing and Executing Programs

B Setting modes

() Press @@ (2) to enter the WRT mode (program writing mode).

FiN

WRT

262

(@ Specify a program number. o
Use the cursor keys to align the cursor with the program number
you want o use. '

(Selects Program Number 2.)

Fin WRY

262

eProgram numbers that already contain programs are not shown on the
display.

FIN WRT

~ 189
P 21-3456788

@) Specify a calculation mode (FIN, SD, or LR).
Press @ followed by the number key that indicates the mode you need.
Then press the B8 keyto begin program input.

FIN WRT O
fog) (4] &8 .
(Specifies the FIN mode.) s

You can’t change the calculation mode part way through a program.

(@ Enter the program.

77—



A Entering programs

Programs are entered by operating the keys of the calculator just as you de
for manual calculations, except that you don’t press the @ key at the end.

«Programming example

Enter a program that calculates the amount of principal and interest due af-
ter three years for $10,000, compounded annually. Write the program so that
an interest rate must be entered for each execution.

N - WRY O

(Selects Program Number 2.) T

FIN WRT 1
() 6P FClss \

FiN WRT 3
(w () @ (7) Fo |2 P

FIN WY 6
(5 ) () (e (=) Fol:?-R:a

N WRT . 8
“ 1 ?-R:A~ 1%

FIN WRT 1 6
@mHE 6B OO0 “ e gopn =100

) FY) ) ) @®) FY Em(4) \* ‘COMP FV 4.

(&= (D) returns to the RUN mode.)

| Editing Programs

«To edit programs, first press fwl (2) to enter the WRT mode, and select the
program number of the program you want to edit, followed b}/ &9. Then use
the [ and [@ cursor keys to move the cursor to the place in the program
that you wish to edit.

sReplace

After locating the cursor at the step t0 be replaced (see page 17 for an ex-
planation of step), simply enter the new step.

L wat 29 »
\;Lb | @:A+12-A"

@ FIN WRT 33

..... -

——|"0:A+12-B:B+3
1

“A" changed to “B".

_wa .

slnseri

After locating the cursor at the position of the insertion, press Bnjms. This
will open up a space indicated by | | on the display. Now, anything you enter
will be inserted in the space.

Fin wRY 28 . @ Fin wnt 519

“iLlbl @:A+I207

i
—
jas]
©
>
-
n
_+Q
'S

"0 inserted.

eDelete :
After locating the cursor at the step to be deleted, press ().

Fin

- WRT 2 8 DEL| Fin WRT 2 a
‘Lbl @:A+120° |7 :Lbl @:A+12-7
|
' "0" deleted.

When you a delete a step, everything to the right of the deletion is shifted
to the left to close the space created by the deletion.

Execuiing programs and interrupiing execution

sExecuting a program

(@ Press m[1) to put the calculator into the RUN mode. .

@ Press followed by the program number of the program you wish to
execute. Then press B9 to execute the program.

sinterrupting program execution

You can interrupt the execution of a program by pressing g (] or by press-
ing the 8 key. If the program is waiting for input of a value, you must use
the g [0 method to interrupt execution.

Debugging programs |

Before actually using a program for calculations, it is always a good idea

to try a few test runs to iron out any bugs. In fact, this process is dommonly
called debugging.

sLocating errors

If the calculator finds incorrect program input or data during execution, it
goes into an error handling routine that stops the execution. This routine also
displays and “ERROR" message, as well as the step number and prodgram
nurnber where the error is located.

Example:

Fi A 84— Step number
Program number 1-> P @ E H R D H (error in step number 48)

79—



Q) Press either (=) oF cursor key and the calculator will automatically enter
the WRT mode and display the place in the program where it encoun-
tered the error. The cursor will be blinking at the exact location of the error.

Example: e war

Error

(@ Use the editing functions (see page 78) to correct the error.
In this example, you would press @ to delete it.

FIN
WRT

< .n:COMP FV4

. ® Press to enter the RUN mode and re-execute the program.
Repeat this process as many times as necessary to eliminate all of the

bugs.

«Correcting data input
Some programs require that you enter data during execution. If you make
a mistake that causes an error, press the key to clear the ervor and exe-

cute the program again.

®m About steps

The total of the steps contained in all ten program areas cannot exceed 262.
The shape of the cursor will change to “ "’ when there are six or fewer free
steps remaining. See page 17 for information on what constitutes a step and
how steps are counted.

To help you keep track of steps while you are programming, the calculator
displays the number of open steps remaining in memory in the upper right
hand corner. of the program number display in the WRT mode.

Remaining number of steps
79

o WRT

When you are inside a program, the number in the upper right tells you the
cursor location inside that program. This value shows the number of steps
from the beginning of the program up t0 the step immediately to the left of
the cursor location. : ‘

Deleting programs

You can delete programs in the PCL mode, entered by the operation

sDeleting a specific program
Enter the PCL mode ‘and then position the cursor at the program‘ number
of the program you wish to delete. Then press the (8 key. When you delete

a program its program number reappears on the displ indi
e atoa o froo. play to indicate that the

FiN

PCL 24 m FI‘N oL 136

. P __P3456789

o
i
!
I
w
o
al
5)
~
u3)
©
i/

eDeleting all programs

Enter the PCL mode and press Thiso i i '
°C . peration will caus :
numbers to reappear on the display. ® all program

Programming for financial, perce
date functions » P nt, number Of' day and

1) Basically, financial, percent, number of day and date functions are en-

tered the as they are for manual calculations i
, exce
characters as noted below: \ pt for the displayed

Key WRT mode display
n (x12) —n (x12—n)
% (+12) —i% (+12—i%)
PV —PV

PMT —PMT

FV —FV

CST —CST

SEL —SEL

MAR —MAR

CFj —CFj

N/ . —Nj
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m Programmed Calculation Examples

‘ Example 1 l

Yourve just had your first child and decide to buy a $10,000 government bond
for the child’s future. What will the yield of the bond be (principal and in--
terest) in 10 years if the 5% interest earned on the bond is deposited semi-
annually in your pank account, which pays 4% annual interest, compounded
semiannually. :

< Solution>

You will receive a total .of $250 twice a year ($10,000 X (5% + 2)). Since this
is a 10-year bond, you will receive a total of 20 payments. Now just deter-
mine the principal and interest on your compound interest account.

01234567891011121314151617181920
k—!——!——!———!—l—*l—q——t—%——%—r——!—%——r——l—ﬂ*—f—ﬂ—ﬂ—ﬁ
‘__" K < R s B H .

o__:__)__—.________________—-———————

S

Compounded semiannually eindicates interest received ($250)

¢ Arrangement

Required data {variables)

Formula

Bond amount X
(Bond interest + 2)

Bank account interest | Annual interest rate of bank
rate +2 account (I}

(@ Single bond-- -
interest payment

Bond value (K) .
Bond interest rate (R)

(@ Bank account
interest

jaccoumt\y = —
Nutmnber of bond interest pay- .
ments (N)

() Total of principal
and interest for a
principal of hond
interest payment

(@ Total interest and
principal

Use financial keys

®—PV
@—i% COMP FV
N—#

Total of FV values
calculated in ®.
] FVq+ FVa+ ... FVi

Bond amount +
interest portion
Total principal and in-

ierest (@)

® Total of principal
and interest,
including bond

eFlow chart

|

o n
l T y
T X

N

B -

—KR/100+ 2PV
1+2-i%
N—1-M

M—n
COMP Fv

N

‘ F+FV—F
M—-1—=M

Flow chart symbols

() Tormina

/‘ Key input

( ) Display

Processing

]




eSample execution

) (Do) (2)
(Recall program) Prog _
Ex[ FiN Fix
(Execute program) K?
: H ' H v ’ . Fin Fix
ey 100008 ‘
PP ‘-COMPE_ PV Pt (Bond amount) - R?
EIEICCRRE -
; : : : 5@
(Bond interest rate) N?
20 Firy Fis
(Number of bond interest payments) ?
G PN Fin
469
(Bank account interest rate) 3684.20 ()
(Principal and interest of first interest portion)
7a [Disp AU ’ Fix -
: (Principal and interest of second interest portion)
§Conlinues sequentially and
: ;displays principal and interest
.: [Ds 20 Fix
EXE]
PE500 |
(Principal and interest of 19th interest portion)
GER FIN Fix
EXE
25000 |
(Principal and interest of 20th interest portion) .’
@ FIN Fix
16'074.34 |
(Cumulative total)




This example compares fixed rate and floating rate ptans for.home mortgages.

a. Fixed rate _ .
What will be the total amount paid for $100,000 home loan at a fixed rate
of 6.6% per year over 25 years (end of term payment).

< Solution>
Calculate the monthly payment and multiply by the number of payments.

b. Floating rate ‘
What will be the total principal and interest for the same loan as above if

ihe interest is 5.6% for the first five, 6% for the next five years, 7% for the
next five years, and 6% for the final tsn years (end of term payment).

a)

PV = ~$100,000

i%=

T T o2

—_
Determine the total principal and interest for five years.

5.6
12

b)
Principal balance at PV = a)
%= 1) .
T T Lo
—_——

Determine the total principal and interest for five years.

c)
Principal balance at PV=Db)

i%=

11» 21 SV 41 Sl

Determine the total principal and interest for five years.

~

— A —

JRu———,

Principal balance al PV =)

I%: ‘,)
N

Zi 7! S‘I 9‘ 10‘ n=10x12

e

Determine the total principal and interest for ten years.

The sum of the first 5 year interest/principal totals for cash flow diagrams
a)~¢C) and the interest/principal total of d) provides the answer to this
equation.

e Arrangeiment

Formuia

{1y Amount of principal Monthly Mumber of
repaid by first paymettt X repayments o N
n-year peried ,(PMT). (12%n) Nl'lr’nb?,r of years {Y)
CUse financial keys Initiat interest rate (R)

Objective Hequired data (variables}

Amount of lvan (K)

ANwmber of years (Y)x12—n R (M)

r'ﬂoum of loan (K)=PV Nuimber of years repaid at

Initial interest raie (P) + 12—1%
COMP PMT Number of interest raie

changes (T)

)" Principal remaining
after (1) payment.

Use financial keys
BAL (Nx12)

Number of .
years in _Number of
first interest  Y8ars (N)
period (Y)

(1)’ Remaining. number
of years after Q)
payment.

]
(3) Amount of principal Monthly Mumber of
repaid for n years payment X repayments | New interest rate (R)

after first interest (PMT) (12xn) Number of years repaid at

rate change L use financial keys R (N)

@' x12—n
Initial interest rate (R) + 12— %
- COMP PMT

N
2y Principal remaining

Use financial keys
after (2) payment.

BAL (Nx12)

12)” Remaining number @)y’ — number of yearé
of years after @ (N)
payment.

Continue until the Tth interest change.

& Total principal and | O+ @+

interest (Totalize amount of prin-
cipal and interest repaid

at each interest rate.)

—_ 8‘? —



*Flow chart

START

N\

Fel |

K? Y? R? N? T?

l

K-PV
YXx12—=n
R+12-i%
COMP PMT

—) PMTxNx12-F

Ras

BAL (N><12)—>PV
~N=Y

R—: 12—’10/0
Yxi12—=n
(-) COMP PMTx 12xN-A
A+F-F

.

—IQ'ﬂmOOUJ>

l Program l

Program

IR

—-Y

P K =PV

Step

PR e 30

BAL} ( 45 -

12

>l Z|—=| N

W

Ol m

Goto

f2 i~ iR| 60

= i1

i o icowp| 75

Lbli 1§ : | 105

106

Variables

|

nlo|s olz|g|r

Inferest rate

Amount of loan

Number of interest rate changes

Number of years

Total number of years

Ni< | %|S|<|c|d|®




«Sample execution

Specify end of term payrment.

m@ L '

{Recall program) Prog G-

€3] ) Iﬂu

(Execute program) K?

1000000 j
(Amount of loan) Y'?

5@

(Total number of years)’ R?

5'6@ n

(Interest rate for first period) N

5 ) Fin

{Number of repayments at 5.6%) T

3 [ols> L] ) 4\
(Number of interest rate changes. 37204.42376 |

Enter 0 for fixed rate) (Total principal and interest repaid

during first five years)

m

R?

EXE

) 6@ L L 4—1
(Interest rate for first change) NP

en

38'431.88065 ()

(Total principal and interest repaid
during second five years)

5
(Mumber of payments at 6%)

53 L)
\ R?

(interest rate for sécond change) N's
) Gy o

5@d
(Number of payments at 7%)

4993565869 (%)

(Total principal and interest repaid
during third five years)

= | w?

6 \ Fin

{Interest rate for third change) N _
. 10@ jone RO , 4\

(Number of paymenis at G%) 78'283.45188

(Total principal and interest repaid
during final ten years)

= ‘ 194'855.4 1;‘@)

{Accumulated total)

[ Application library

actual key operation. Refer to the chart s
entries.

I

I o|n SOME Cases, symbols shown in the program list may differ from those used in

hown below when making actual key

Actual key operation

gymbols on program list
= ALPiA
—
i variable
—i% )
: — PV
| —> R u_ﬂ

BT (Displayed simultaneously with variable when

is input after pressing &9.)




T ST U

e

[_T_l Depreciation (fixed rate method)

Yearly — Purchase ., Depreciation rate as determined
depreciation price by fixed rate method

(Predetermihed depreciation educated from 2nd year)

«The depreciation rate calculation is often difficult to perform accurately, and often 5
discrepancies occur when the applicable number of years is input to calculate
depreciation. As a result, this manual uses a method wherein the depreciation
rate is input.

Determine the amount of yearly depreciation for an asset purchased at $20,000

with a remaining value ratio of 10%, at a depreciation rate of 0.280 using a fixed ;
rate calculation method. ;

[ Operation examplej

Key operation Display Key operation Display

Fin Fix @ [0 , Fou
(Recall program) K? 2'006.12 ‘
P - (Remaining book value for seventh year) -
200008 ;

(Input purchase price) F? @m e

& B.12
10@ Fin Fax .

(Input remaining ~R? (Depreciation for eighth year) -
* value ratio) :

.280@ arm fn Fin am , Fux
(Input depreciation 5'600.00 ® 200000 |
. rate) (Depreciation for first year) (Remaining book value for eighth year) :
@ GED PN Fu @ [oi= R Fux {
14'400.00 000 |
(Remaining book value for first year) (End of depreciation) *

! Display of data from second year on.
: (D Y Fia
780.16
(Depreciation for seventh year)
—_an _

[ program l

Fix :

Step

Program

15

QN
—

K i?i—iF 7
K —iD!: KR

30

——

45

D - iGoto!

vV

K H .
bl 1i:iCiRi—iA
.

60

iGoto} 1 i : iLbl

75

AR|OIO || T~

iNorm

84

4
iDi4i0; 4

Variables

Yearly depreciation

Book balance

Purchase price

Remaining value

Remaining value ratio

N < |x%|gsl<|lc|=|®

Dliolwlo|Z2|B|F|R |~

Depreciation rate




.

2] Final worth factor ' — [ Program_|

——
C L Program , Step
1Fclgzg’?g—;lgz3'12-*;o/o'§:§1§~’§N§:%Lbl‘;1 15
o , e _ TN s e 1 PV ¢ N4 OMEFVE 4 PN
Total of principal and interest = principal (1 + interest ratej' o™ _z.ﬂ——w NS S S vi o i N I A Ml 70
AR A I A 36
[Exampie] 3 -
Determine the final worth factor at an interest rate of 4.40%. ‘6’" P
Operation example sl i 1
K . , 9
ey operation Display TR - S b
10 § ¢ i
Fe () ED - T T
(Recall prograin) [? 2 H i ; i
J 12 H H i
\ 4.46 e i L
| (Input interest rate) ' 1. 13 i : H
‘ (Initial term) — — 1
14
‘ G FIN _‘i;_——gi
| EXE 1.@44 ';
(Final worth factor after initial term) 16} ¢ i
i) P ) 17
EXE] \ E. 18-;

(Second term) : = -
Variabies

[Dis

= 1.089936

(Final worth factor aiter second term)

=

=

Number of terms

(Press [ key to end program after you have derived the apprbpriate final worth factor.)

IQ.'TII'HUOW>
IN[<|=|g[<|c|=]|®

HSlo Tw|Q|Z2|2|T

Interest rale

aA —95—




3| Duration of allotment fdr

[

i

progressive private annuities

rate of

Possible duration

of payments from =

J amount of interest rate _ progressive ) :'
1 deposit on deposit annuity, }(commm

Amount of annuity for initial year

logarithy,

an annuity ( 1 + progressive rate of annuity ) {(common

1 + interest rate on deposit

logarithm)

The annual rate of interest on deposit is 6.25%. Determine the number of years
you will receive allotments from your annuity with an initial-year annuity of $18,000
and a progressive rate of 5% on a deposit of $250,000.

Operation example

Key -operation

- Display

Bt

(Input annuity for initial year)

Fep(@)E9 \
(Recall program) :

6'2 @ FiN Fix

(Input interest rate) \ Mr‘) \
180009 R? \

FIN
59 ‘
(input progressive rate) K?

250000 B8
(Input value of deposit)

(0.0l

Fin

16.11

— —— ——— Step
IS RN R R A Sl LN I 5
BRI ESIIEN 5
) e (aiv o doitiri) i) 58
5|
6! e
;

10

11 : T

12

13] .

14

15

16

17

18 _ .

Variables

A Jl s
B _lz Amount of deposit T
c L u
D T\E Amount of annuity for initial year \'
E ™ W
F o| X
G Pl
H a z
1 | Annual interest rate on deposit —FT Progressive rate of annuity




E&_\ Conversion of effeciive interest
rate to add-on inierest rate

I Fb?mu!a |

{kdd-on Rate of effeciive interest 1
interest = T

rate . ok ot — (Number of monthly Number of
_ i-— ( 1+ ‘,‘;‘:;Z‘.Zfsteﬁe tive ) instafiments) monthly

insiallments

‘ Example l

Determine the annual add-on interest rate in order to acquire & 20-month add-on

loan, with an effective interest rate of 12%.

‘ Operation example ]
Display

Key operation

FEDE

(Recall program)

]

126 | N7

(Input effective jnterest rate)

i

2009 rstaliments) 6.49837787

(Input nuraber of monthly i
(Annual add-on interest rate)

O

[ Progran{]

e . Pr'ogram ) Step
6| |
g
o] B
o ||
m
T —
ol —

Variables

Monthly add-on interest rate

<|c|=|w

Number oi,montllly instaliments

Flo|w|le|lZ|B|T|R|=

BE x\é

Annual effective interest rate




5| Conversion of add-on interest
rate to effective interest rate

Formula

Interest rate 1 Effective interest rate
according to -+ Number of = ; umber of
- umper o . . — (Number of
add-on method monthly -1+ Efiectlve interest Tnort:lﬂv .
installments 1 rate installments)

«The formula listed above is a high-power equation for effective interest rate, which
cannot easily be solved. Because of this, effective interest rate wherein both sides
of the formula are equal is derived using approximate calculations.

«Due to the repetitive calculation required in approximate calculation, some time

_is required for completion of the calculation.

«Used the succeeding program when the ratio of effective interest to the displayed
add-on interest rate is 1.48 or over. If this ratio is lower, adjust the corresponding
value appropriately in the program.

Derive the annual rate of effective interest to which a 15-month add-on loan with
monthly installments at 8.6% annual interest corresponds.

[ Operation example |

Key operation Display

A?
N‘?
11 Fn Fix

1741

(Annual effective interest rate)

(Frog) (0) 8

(Recall program)

0.6 [

(Input annual add-on interest rate)

159

(Input number of installments)

Program Step
1?2 i—iA : +iti2i0ioi—iAli?i- 15
2| N 1i. i4 3_A~R§ PAP+ PN~ 30
3| A Lbl{ 0 R+ o:o§o§1§~_R 45
41 R+ (1 - (1+R )ya(TN)— 60
5/8B Al> B:EGotoio.'lf:ixég PR - 75
6{0i0i0{1i—i8] Stz (1i-i(i1i+]| 90
7/si) i»i@iN )i-ic :isi+ . 0i0] 105
8|1 i (iAi-iCciyi+si(iBi—-iCi)i—1iT 120
911i2i0i0iTi—iTiu4 §NormE ; 129
10 I ]
11 :
12
13 :
14 1
15
16
17
18

Variables

A | Add-on interest rate J k < | Approximation of effecive iterest rae {low)
B | Right side of the forula when interest ratg is B | K T | Effective interest rate
C | Right side of the lormula when interest rale s S | L. TJ—
D M Vv
E N | Number-of monthly installments | W
F 0 X
G P Y
H Q z
1 R | Approximalion of effective interest rate (high)

—1NT —




@ Loans featuring uniform

repayment of principat

| Formuta |

Total principal/ Amount
interest repay _ Porrowed
amount of each Total
installment number of
installments

I*Exampie ,

] Total Corresponding lnterestl
KA1+ | nwinber of — instaliment 4 X jate |
l installments number ]

Determine the total interest amount and repayment amount you will pay during a

“1-year period on a 10-year §1

| Operation exampie |

20,000 loan with an annual interesi rate of 9%.

Key operation Display

Flid Fix
el (D) ED Ko
(Recall program) :
120000 ™ -
(Input amount borrowed) Nrp

Firy Fiz
10(x)
(Input number of installiments) R

(ol Fix

9(eg

(Input annual interest raie)

EXE]

10'800.00

(Initial interest installment)

20 fn Fiz

£2'800.00

(Amount of initial principal/inierest installment)

B3 P Fix

9'720.00

(Second interest installment)

- E e

21720.00

Amount of second principal/interest installment
' .
: Displayed consecutively
(DN Fia

13'080.60

(Arnount of tenth principalfinterest installment)

11.

(End of repayrment)

— 102~

" progiam ] )
— Program R step
e N L 15
T P iAo bl iK%
, EY T ALe i1 i) iR )| 45
—NTE‘— §,A§|:l:— B3
- 1 = 3.:3010% 1 éNnm’-% 72
16 P _
17 L _
-
18 P Pi IR
o ~ Variables
' ]
A | Corresponding instaliment number | J
B | Amount of conesponding instaltment | ¥ | Amount lmnowegi L
c L %]
D i v
E N | Total puraber of instaliments W
v
G P
H G
i Bt | Annual interest rate

—-103 —



Eﬂ Interest on lease instaliments

Amount of Price of leased item X Monthly interest rate i
1 (1-month) = ” (Lense
onthly . Number of ;
i nthi !
installment 4 _ (4 ierest | PO + installments x . Monthly
Ly interest rate
rate paid in advance

(Lease period : Number of applicable months)

el ease agreements generally contain some elements in addition to interest, however
this formula i used only to determine the affect of interest on the overall calculation.
«The above formula is a derivative of the following formula.

Monthly interest

i

f Price of Number of Amount of rate :
?rz“?::“(‘:n‘t’h): leased —installments X1 (1-month) | X Z (Leasj
instaliment item paid in advance installment 1— Monthly perio:
installn 1+ interest

‘ . rate :

You've arranged to lease out a car with a sticker price of $75,000 for 24 months. ,
At the end of the lease term, the customer will owe nothing on the car. According
to the agreement, the last three mstgllments will be paid in advance. How much
should the monthly installments be in order to earn an annual yield of 8%?

Operation example

Key operation Display
A Fix
F (O . -
(H-ecall program) K
FIN Fix
500089
(7|nput price of leased item) T?
L Fix
4 .
(zlnpUt number of installments) N7
(3Inpul number of installments made in advance) R?
am N Fix
B L]
(input annual interest rate) 3'328.06 ($)

(Amount of monthly instaliment)

—104 —

Program

v Program Step
1|Fixi 2 fK 2= Tl i i~ iNG 15
2| Ti-iN pci2i—dRi:i 01 iR ]| 30
3 2 i~ KiRi+i(i1i- (i1i+iR|
41) iryie :Nsﬂé)gj'éNorm; o 55
7
9

10 '
"
12
13
14
15
16
17
18 i

Variables
A J ' s
B K | Price of leased item T | Total number of installments
c L U
D M v
E N I-Number of inslaliments paid in advance | W
F (o) X
G P Y
H Q Zz
1 R | Annual interest rate

—-1058—




|8] Breakeven point calculation

I'_ Program ]

when "T" is input.

T="1: Number of units which must be sold

T=2: Gross profits

T=3: Unit price

l Formuia I T=4:End
Progra
Number of units Fixed costs el 2 ———— ogram e Step
1o sell to reach = i = A R R R A AR e L AR B TR O O A ) 15
breakeven point Selling price — Variable costs (Per unit) 2| — i T e A e A T : : : ; ; : L -
i ' ] ' | = E(JOIO§ 2 i T P = 2 i= iGoto 30
Profit = Sales — Variable costs X Number of units sold — Fixed expenses 3|83 i:iT:i= 3= Goto} 4 i ¢ T i=!4 1= iGoo 5 45
4 Goto: 11 : ilbli 2 - e i ie _
oo Tt tbli 2 PPl (R (PP 60
[Exampte] IR P R I EN R S L R R
(1) The fixed costs incurred in producing a certain product total $17,0600 per month, 6| — Ui P Pi-iv Py iUl F 4 .Goio.g » ; ”
with variable costs per unit of $16. If the selling price is $60 per unit, howmany = [t 4§ : | 2 a : 5 : : : ; ;
units must you sell to reach the breakevein point? —— . S R PVt (PG PR 105
(2) What would your profit be if you sold 400 units at a price of $657 B+ ViU ) i+ U4 iGolol 1§ ilbli5 Norm 119
(3) If you can sell only 370 units per month, what unit price must be set to eamn g P A i—t i
gross profits of $2,6007 s ; P
- 1] :
[ Operation example | i
12 H :
Key operation Display Key operation Display 13 : ;
i Foa € Fn Fux .E ; + E
Frog 4006 , 14 R :
([‘.:j“E;I]'OQI'an'I) F? (Input number of unit 2'600.00 i - : :
- sold) (Gross profit) 15 ; ;
170003 ' : :
(Input fixed costs) V7P o fu 16 ;
. o fu @ T? 17 ' H
o e LT'? 5
(Input variable costs) 3@ "; ] 18 : :
o, Fu o (Derive unit selling G : H
10@. " po price : T=3) P P - . = -
g acleensve %m:c:e)ssary uni : 260060 ' U= Variables
@ em f (Input gross profit) ! 4 1A
609 J ]
(Input selling price) 38888 3706@ € fn [ ;\ B
(Necessary unit s2les) oyt unit sales) 68.87 K T | Specify operation
P P (Unit selling price) C L - -
i - T : 5 U | Units sold
L .
' M V| Variable cosis per unit
2] -
(Derive gross profit : P & 7 ) E N w
T=2) F|F NS
5@ A Al Fixed expenses O %
(Input selling price) ue (End program : T=4) : |G| Gross I)I'Oﬁl 1 | Per unit sales |)I’i(,‘0 %
i{H al 7
1! R

TN __




@ Gompertz curve

eGompertz
curve

|

Y= ’ya"' (e “=a, e #=D)

0 log a/p
*3-point estlmatlon method used to derive estimated «, # and v parameters.

The following chart lists the populatlon fluctuation for a certain csty, for the nme

t

a>1,0<p<1,

=yexp (-«

¥>0

e™

(exp = exponential)

years beginning 1970 and ending in 1978.

Using Gompertz curve, determine this city’s saturated population. Also, predict the

cuty s population level for the year 1990 (21st year, 1=21).

Year (1) Population (A)
1970 (1) 146583
1971 (2) 150203
1972 (3) 161475
1973 (4) 169182
1974 (5) 177619
1975 (6) 183054
1976 (7) 189431
1977 (8) 193082
1978 (9) 195687
[ Operation example |
Key operation Display Key operation Display
FinN Fiz 1 00 @ @m fN Fix
Eale)Ed N7? (Input number of years EEB'E 1 2.93
— - far into future — 100.f0r (Saturated of population)
3@ b example. Population
(input number of data A? calculation will not
for 1 group)* e Selue over 100 15
14658300 input.)
(lnput value for 1= 1) A’ @021 @ [CET

Inpu! succeeding values for ¢

195687 [ T:

(input value for 1=9)

(Calculate for 21st

year)

E90E8

i I

(End program)

21698330 |

(Estimated population for 1990

| _ Program Step
1|Fixi 2 | 0 i—iLi:i2i—i'Ni ﬁ-oé LL| 15
2| +i1i—iL Li>i3{=iGotf 3 :;0i~iM| 30
3 0:i—1i8 Lbli 1 M§+‘1T-§M, M 45
4] > i N ! = iGotol 2 5?§—~A§ gsﬂ-!-sln?'AE—* 60
5/ S i : iGotoi 1 Lbli 2 L;=‘1A,=> S*éH 75
6 Li=i2i=1i8§ —iliiLis= ' 3i=18 —‘ 90
7| i Gt 0 i3 : 2i-iTi:iT -i1]| 105
8| =T T§<O=>Goto§4 (E:J - i i) | 120
i+ (:I - iH ) | — C: c yfr’Nf x -—vEB 135
10 (iH:-i1i)i(iB! - 1§)ATL( Ci~-| 150
111 ) fa2i— Niaz'i (iHid | -11ia2i)]| 165
12|+ i (iHi-i2i1]+ ) i— K :le Ki—| 180
13| K Ki(ieimiDi)iyi(iBioriTi)ial| 195
14{Goto} 3 Lbli 4 { : iNom B 202
15 |
16
17 -
18 i

Variables
A | Dala J | Partial.sum of Group 3 S
B K T | Number of years
c L U
D M \'
E N | Number of data for 1 group w
P ° X
9] P Y
i Partial sum of Group 1 Q z
L Partial sum of Group 2 R

-1

* Number of data for 1 group is obtained by dividing total number of data by 3 according to the 3-point estimation melhﬂ‘i;




«input range of functions {general vuies)

Funciion name Inpui range Accuracy of resulis

logx., Inx 10 M=sx<10M™ £1 in the 15th digit

et - 1010 x=230.2585092 —i—

‘/—:{:— 0sx< 10100 e

¥ a1 <103 ——

P 11 <101 x=0 ——

N/ 0=N=69 (N is an integer) - :

¥ y>0 - 1x101"< Y logy<100  x=0
=010 | —e
y< 0 x=n 1/(2n+ 1) "aisan integer

—

Statistical %1 <1050, 1y1<10%0, Inl<101%

calculation } :
XOu. YOu. T Y. a. b riax0 ———
Zgu-1a You-1 . m*¥1, 0 |

~ *Internal continuous calculations used in y*, N/, etc. may cause cumulative errors;

which affect accuracy. -

|| Specifications

Model:
Basic calcuilation
functions:

Built-in functions:

Financial functions:

statistical functions:

Memory: ‘
Display/digits:

Decimal point:
Error checlc
Power source:
Auto power off:

-Power consumption:

Battery life:

Ambient temperature
range:

Dimensions:

Weight:

I
FC-200

Addition/subtraction/multiplication/division, con-
stant -calculations, percent calculations including rark-
up/mark-down, and various types of practical calculations
Square roots, squares, exponential functions, logarithmic
functions, powers, reciprocals, factorials, integer part sub-
traction, decimal part subtraction, internal value rounding
Compound interest (savings, installment savings, loan),
amortization, reciprocal conversion of percentage intereéi
rate and effective interest rate, investment appraisal {net
present value, internal rate of return), and cost, selling
price, margin calculations ”
Standard deviation, linear regressior, logarithmic regres-
sion, exponential regression, power regression

26 variable memories

12-digit dot display, 10-digit mantissa plus 2-digit expo-
nent, date display, symbotl display

Full floating with underflow

Indicated by ““ERROR” message, locking operation
Two lithium batteries (CR2032)

After approximately 6 minutes

0.01W

Approximately 450 hours {continuous operation)

0°C ~ 40°C (32°F~104°F)
9.5mmH x 71.5mmW x 132.5mmbD
(38’ H x 2% W x 5°/16” D)

879 (3.1 0z) including batteries.

b it fh R
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