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, Welcome to the HP-17B II 

The HP-17B is part of Hewlett-Packard's new generation of 
calculators: 

• The two-line display has space for messages, prompts, and labels. 

• Menus and messages show you options and guide you through 
problems. 

• Built-in applications solve these business and financial tasks: 

• Time Value of Money. For loans, savings, leasing, and 
amortization. 

• Inter •• t Conversions. Between nominal and effective rates. 

• C .. h Flows. Discounted cash flows for calculating net present 
value and internal rate of return. 

• Bonds. Price or yield on any date. Annual or semi-annual cou­
pons; 30/ 360 or actual/actual calendar. 

• Depreciation. Using methods of straight line, declining balance, 
sum-of-the-years' digits, and accelerated cost recovery system. 

• Busin ••• Percentag ••• Percent change, percent total, markup. 

• Steti.tlcs. Mean, correlation coefficient, linear estimates, and 
other statistical calculations. 

• Clock. Time, date, and appointments. 

• Use the Solver for problems that aren't built in: type an equation and 
then solve for any unknown value. It's easier than programming! 

• There are 6.5K bytes of memory to store data, lists, and equations. 

• You can print information using the HP 82240 Infrared Printer. 

• You can choose either ALG (Algebraic) or RPN (Reverse Polish 
Notation) entry logic for your calculations. 

Welcome to the HP-17B 3 
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List of Examples 

The following list groups the examples by category. 
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Important Information 

• Take the time to read chapter 1. It gives you an overview of how the 
calculator works, and introduces terms and concepts that are used 
throughout the manual. After reading chapter 1, you'll be ready to 
start using all of the calculator's features. 

• You can choose either ALG (Algebraic) or RPN (Reverse Polish 
Notation) mode for your calculations. Throughout the manual, the 
'',f'' in the margin indicates that the examples or keystrokes must be 
performed differently in RPN. Appendixes 0, E, and F explain how to 
use your calculator in RPN mode. 

• Match the problem you need to solve with the calculator's capabili­
ties and read the related topic. You can locate information about 
the calculator's features using the table of contents, the subject in­
dex, the list of examples, and the menu maps in appendix C (the 
gold-edged pages). 

• Before, doing any time-value-of-money or cash-flow problems, refer 
to pages 53 and 82 to learn how the calculator uses positive and 
negative numbers in financial calculations. 

• For a deeper treatment of specific types of calculations, refer to 
chapter 13, "Additional Examples." If you especially like learning by 
example, this is a good reference spot for you. 

How to Us. This Manual 15 



1 
Getting Started 

Watch for this symbol in the margin. It identifies examples 
or keystrokes that are shown in ALG mode and must be 
performed differently in RPN mode. Appendixes D, E, and 
F explain how to use your calculator in RPN mode. 

The mode affects only arithmetic calculations-all other operations, 
including the Solver, work the same in RPN and ALG modes. 

Power On and Off; Continuous Memory 

To turn on the calculator, press 1 CLR 1 (clear) (note ON printed below 
the key). To turn it off, press . and then 1 CLR I. This sh ifted function is 
called 1 OFF 1 (note OFF printed above the key). Since the calculator has 
Continuous Memory, turning it off does not affect the information 
you've stored there. 

To conserve energy, the calculator turns itself off after 10 minutes of 
no use. 

If you see the low battery symbol (c:::l) at the top of the display, 
you should replace the batteries as soon as possible. Follow the in­
structions on page 214. 

Adjusting the Display Contrast 

The display's brightness depends on lighting. your viewing angle, and 
the display contrast setting. To change the display contrast, hold 
down the 1 CLR 1 key and press ~ or [J. 

16 1: Getting Started 



What You See in the Display 

Menu Labels. The bottom line of the display shows the menu labels 
for each of the five major menus (work areas) in the calculator. More 
about these later in this chapter. 

The Calculator Line. The calculator line is where you see numbers 
(or letters) that you enter, and the results of calculations. 

Annunciators. The symbols shown here are called annunciators. 
Each one has a special significance. 

Shitt (. ) is Sending intorma-
active. tion to the 
(page 17) printer. 

Alarm going off 
(or past due). 
(page 136) 

Batteries low. 
(page 214) 

~(pag~ / ;:"nunClators 

c::J~ 
Calculator 
line . ',125. 00+1ii 4 

_IEIIIDlBIi!lDIlimRilm 

Menu labels for the MAIN menu. 
To display the MAIN menu, press .1 MAIN 1 (that is, t irst . ' then 1 EXIT I). 

Cursor 

The Shift Key (. ) 

Some keys have a second, shifted function printed in color above the 
key. The colored shift key accesses these operations, For example, 
pressing and releasing . , then pressing 1 CLR I turns the calculator off. 
This is written .1 OFF I· 

Pressing . turns on the shift annunciator (~). This symbol stays 
on until you press the next key. If you ever press. by mistake, just 
press . again to turn off the ~ . 

1: G8«lng Started 17 



Backspacing and Clearing 

The following keys erase typing mistakes, entire numbers, or even 
lists or sets of data. 

Table 1·1. Keys for Clearing 

Key Description 

rn Backspace; erases the character before the cursor. 

I CLR I Clear; clears the calculator line. (When the calculator is 
off, this key turns the calculator on, but without clearing 
anything.) .1 CLEAR DATA 1 This clears all information in the current work area 
(menu). For example, it will erase all the numbers in a list 
if you are currently viewing a list (SUM or CFLO). In other 
menus (like TVM), .1 CLEAR DATA I clears all of the val· 
ues that have been stored. In SOLVE, it can delete all 
equations. 

The cursor ( .) is visible while you are keying in a number or doing a 
calculation. When the cursor is visible, pressing rn deletes the last 
character you keyed in. When the cursor is not visible, pressing rn 
erases the last number. 

Keys: Display: Description: 

12345 rnrn Backspacing removes the 
. 66 123.66. 4 and 5 . 

• [lli] 0.01 Calculates 1/123.66 . 

rn 0.00 Clears the calculator 
line. 

In addition, there are more drastic clearing operations that erase more 
information at once. Refer to "Resetting the Calculator' on page 217 
in appendix A. 
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Doing Arithmetic 

17te HV" in the margin is a reminder that the example keystrokes are for 
ALGmode. 
This is a brief introduction to doing arithmetic. More information on 
arithmetic is in chapter 2. Remember that you can erase errors by 
pressing ~ or I CLR I. 

To calculate 21.1 + 23.8: 

Keys, 

21 .1 [B 

23.8 

Display, 

21.10+ 

21.10+23.8 

44.90 

Description, 

o completes calculation. 

Once a calculation has been completed, pressing another digit key 
starts a new calculation. On the other hand, pressing an operator key 
continues the calculation: 

77.35 G 

90.890 

65 . 1Kl 0 12 

G 

[B 3.5 0 

77.35-

-13.54 

96.75 

27.64 

Calculates 
77.35 - 90.89. 

New calculation: 
V65 x 12. 

Calculates 96.75 + 3.5. 

You can also do long calculations without pressing 0 after each inter­
mediate calculation-just press it at the end. The operators perform 
from left to right, in the order you enter them. Compare: 

65 [B 12 [B 

65 + 12 
3.5 

3 .5 B 22.00 

65 [!:][D 12 [B 
3.5QJB 68.43 

and 65 + .lL 
3.5 

Operations occur in the 
order you see them. 

Use parentheses to im­
pose an order of 
calculation. 
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Keying in Negative Numbers (1+/_1) 

The BJ key changes the sign of a number . 

• To key in a negative number, type that number, then press BJ . 
• To change the sign of an already displayed number (it must be the 

rightmost number), press BJ. 

Key.: Display: Dascrlptlon: 

75 BJ 

v 0 7.1 G 

-75 

-532 . 50 

Changes the sign of 75. 

Multiplies -75 by 7.1. 

Using the Menu Keys 

The calculator usually displays a set of labels across the bottom of the 
display. The set is called a menu because it presents you with choices. 
The MAIN menu is the starting point for all other menus. 

I 
IJ 

Menu Labels 

000000- Menu Keys 

MATH MODES PRINTER MAIN 

EJ§~§)~~ 

The top row of keys is related to the labels along the bottom of the 
display. The labels tell you what the keys do. The six keys are called 
menu keys; the labels are called menu labels. 
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The MAIN Menu 

The MAIN menu is a set of primary choices leading to other menu 
options. No matter which menu you currently see, pressing .1 MA IN I 
redisplays the MAIN menu . The menu structure is hierarchical. 

Table 1-2. The MAIN Menu 

"enu LIIbe. 
Oper.tlons Done In 

Covered In: This C.tegory 

TVM : Time value of money: Chapter 4 
(Finance) loans, savings, leasing. 

amortization. 

ICNV: Interest conversions. Chapter 5 

CFLO: Lists of cash flows for in- Chapter 6 
ternal rate of return and net 
present value. 

BOND: Yields and prices for Chapter 7 
bonds. 

DEPRC: Depreciation using SL, Chapter 8 
DB, and SOYD methods, or 
ACRS. 

Percent of total , percent change, Chapter 3 
(Business Percentages) markup on cost , markup on 

price. 

lists of numbers, running total , Chapter 9 
(Statistics) mean. weighted statistics, fore-

casting, summation statistics, 
and more. 

Clock, calendar. appointments, Chapter 10 
(Time Manager) date arithmetic. 

Creates customized menus from Chapter 11 
(Equation Solver) your own equations for calcula-

tions you do often. 
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Choosing Menus and Reading Menu Maps 

Below is a menu map illustrating one possible path through three lev­
els of menus: from the MAIN menu to the BUS menu to the MU%C 
(markup as a percent of cost) menu. There are no menus that branch 
from the MU%C menu because the MU%C menu is a final destina­
tion-you use it to do calculations, rather than to choose another 
menu. 

MAIN menu I I 
FIN BUS SUM 

BUS 

I + I BUS menu 

I %CHG %TOTl MU'%C 

"'u~c 

I 
1 I MU%C menu 

I 
TIME SOLVE 

I 

MU% P 

• COST PRICE M%C 

• Press to choose the BUS menu . Then press to 
choose the MU%C menu. 

• Press 1 EXIT 1 to return to the previous menu. Pressing 1 EXIT 1 enough 
times returns you to the MAIN menu. 

• Press . 1 MAIN 1 to return to the MAIN menu directly. 

When a menu has more than six labels, the label appears at 
the far right. Use it to switch between sets of menu labels on the same 
' level'. 

Example: Using Menus, Refer to the menu map for MU%C (above) 
along with this example. The example calculates the percent markup 
on cost of a crate of oranges that a grocer buys for $4.10 and sells for 
$4.60. 

Step 1. Decide which menu you want to use. The MU%C (markup as 
a percent of cost) menu is our destination. If it's not obvious 
to you which menu you need, look up the topic in the subject 
index and examine the menu maps in appendix C. 
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Displaying the MU%C menu: 

Step 2. To display the MAIN menu, press .1 MAIN I. This step lets you 
start from a known location on the menu map. 

Step 3. Press JUS to display the BUS menu. 

Step 4. Press D~~ to display the MU%C menu. 

Using the MU%C menu: 

Step 5. Key in the cost and press C S to store 4.10 as the COST. 

ICOST=4.10 
1DiI~1IDIiI 

Step 6. Key in the price and press RICE to store 4.60 as the PRICE. 

Step 7. Press "%c to calculate the markup as a percent of cost. 
The answer: MARKUP%C= 12.20. 

IMARKUP%C= 12. 20 
1DiI~1IDIiI 

Step 8. To leave the MU%C menu, press 1 EXIT 1 twice (once to get 
back to the BUS menu, and again to get to the MAIN menu) 
or .1 MAIN 1 (to go directly to the MAIN menu). 

Calculations Using Menus 

Using menus to do calculations is easy. You don't have to remember 
in what order to enter numbers and in what order results come back. 
Instead, the menus guide you, as in the previous example. All the 
keys you need are together in the top row. The menu keys both store 
numbers for the calculations and start the calculations. 
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The MU%C menu can calculate M%C, the percent markup on cost, 
given COST and PRICE. 

Keys: 4.60 PRICE 
Display: PR I CE=4 . 60 Store 4.60 

Keys: 4.10 CO T 
Display: COST=4, 10 Store 4.10 3} , 7 

I I I I 
COST PRICE M%C 

J Calculator 

2,2 0 <}: I 
Memory 

Calculate 12.20 
Keys: f1%C 

Display: MARK UP %C = 1 

Then the same menu can calculate PRICE given COST and M%C. 

Keys: 20 "%C 
Display: MARK UP%C= 2e,e0 Store 20.00 

Keys: 4.10 COST 
Display: COST=4, 10 Store 4.10 

~ 7 

I I I I 
COST PRICE M%C 

- I Calculator 
Keys: PRl CE Memory 

Display: PRICE=4,92 <.... Calculate 4.92./ 

Notice that the two calculations use the same three variables; each 
variable can be used both to store and calculate values. These are 
called built-in variables, because they are permanently built into the 
caIcula tor. 
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Many menus in this calculator work like the example above. The rules 
for using variables are: 

• To store a value, key in the number and press the menu key.*t 
Arithmetic calculations, as well as single values, can be stored. 

• To calculate a value, press the menu key without first keying in a 
number. The calculator displays CALCU LAT I NG ... when a value is 
being calculated. 

• To verify a stored value, press I RCL I (recall) followed by the menu 
key. For example, I RCL I displays the value stored in COST. 

• To transfer a value to another menu, do nothing if it is displayed 
(that is, it is in the calculator line). A number in the calculator line 
remains there when you switch menus. To transfer more than one 
value from a menu, use storage registers. See page 42, 'Storing and 
Recalling Numbers: 

Exiting Menus (I EXIT Il 
The I EXIT I key is used to leave the current menu and go back to the 
previously displayed menu (as shown in the previous example). This 
is true for menus you might pick by accident, too: I EXIT I gets you out. 

Clearing Values in Menus 

The .1 CLEAR DATA 1 key is a powerful feature to clear all the data in 
the currently displayed menu, giving you a clean slate for new 
calculations. 

• If you ha ve just switched menus and want to store the result already in the calculator line. 
then you should press I STC t before the menu key. 

t To store the same number into two different variables, use I 5TO I for the second vari-

able, e.g. 25 I 5TO I 
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• If the current menu has variables (that is, if the display shows 
menu labels for variables, such as COST, PRICE, and M%C in the 
MU%C menu), pressing .1 CLEAR DATA 1 clears the values of those 
variables to zero . 

• If the current menu has a list (SUM, CFLO, or Solver), pressing .1 CLEAR DATA 1 clears the values in the list. 

To see what value is currently stored in a variable, press 1 RCL I menu 
label. 

Solving Your Own Equations (SOLVE) 

This chapter has introduced some of the built-in menus the calculator 
offers. But if the solution to a problem is not built into HP-I7B, you 
can turn to the most versatile feature of all: the Equation Solver. Here 
you define your own solution in terms of an equation. The Solver 
then creates a menu to go with your equation, which you can use 
over and over again, just like the other menus in the calculator. 

The Solver is covered in chapter 11, but here is an introductory exam­
ple. Because equations usually use letters of the alphabet, this section 
also explains how to type and edit letters and other characters that 
aren' t on the keyboard. 

Example: Using the Solver. Suppose you frequently buy carpet and 
must calculate how much it will cost. The price is quoted to you per 
square yard. Regardless of how you do the calculation (even if you do 
it longhand), you are using an equation. 

Price per Length Width 
square yard (feet) (feet) 

'X ~ / 
P /YD x L x W ~ COST 

9 

/ 
Converts square feet to square . yards 

To type this equation into the Solver, use the ALPHA menu. 
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Typing Words and Characters: the ALPHAbetic 
Menu 

The ALPHAbetic menu is automatically displayed when you need it 
to type letters and characters. The ALPHA menu also includes charac­
ters not found on the keyboard: 

• Uppercase letters. 

• Space. 
• Punctuation and special characters. 

• Non-English letters. 

ABC DE FGHI JKLM NOPQ RSTUV WXYZ 
Alpha 

I I 

menu 

Letters, 
F G H space OTHER R S T U V OTHER space 

-------
[ 

: < > #space $ ~ ii 0 l.i E ? .IE A 0 N i, OTHER 
I characters 

ii y & 0 4 - !@ " * [ I w 

To type a letter you need to press two keys; for example, A is pro­
duced by the keystrokes [Mm l:! I:::!I::::J 

Each letter menu has an key for accessing punctuation and 
non-English characters. The letter menus with just four letters (for ex-
ample, FGHI) include a space character ( ). 

To familiarize yourself with the ALPHA menu, type in the equation 
for the cost of carpeting. The necessary keystrokes are shown below. 
(Note the access to the special character, 'I'.) Use 11], if necessary, to 
make corrections. If you need to do further editing, refer to the next 
section, 'Editing ALPHAbetic Text: When you're satisfied that the 
equation is correct, press I INPUT I to enter the equation into memory. 
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Keys Characters 

. l.MA:!ill 

HOPI! P. P 

D 

0 ;JKUI L 0 
C!J1II0 

P/ YD xLX 

P/Y DxLx\o!+9= 

D 

RSTUV 

I INPUT I 

S sruv 

P/ YD XLX\o!+9=CO 

P/ YD xLx \o!+9=COST 

P/ YD XLX\o!+9=COST 

Note that the / is just a character, part of the variable's name. It is not 
an operator, which + is. 

Editing ALPHAbetic Text 

The companion to the ALPHA menu is the ALPHA-Edit menu. To 
display the ALPHA-Edit menu, press in the SOLVE menu (or 
press I EXIT I in the ALPHA menu). 

EDIT 

j 1 
DEL ...... - .. - - _ - _ ALPHA IEXITI 

ABCDE FGHI JKLM NOpa RSTUV WXYZ IEXIT I 

28 1: GeHlnll Started 



Table 1-3. Alphabetic Editing 

Operation Label or Key to Pre •• 

ALPHA-Edit Menu 

Inserts character before the cursor. Any character. 

Deletes character at the cursor. 

Moves the cursor far left, one display-width. 

Moves the cursor left. 

Moves the cursor right. .... 
Moves the cursor far right, one display-width. [ -»::J 

Displays the ALPHA menu again. 

Keyboard 

Backspaces and erases the character before [!) 
the cursor. 

Clears the calculator line. I CLR I 

Calculating the Answer (CALC) 

After an equation is input, pressing verifies it and creates a 
new, customized menu to go with the equation. 

Menu labels for your variables 

Each of the variables you typed into the equation now appears as a 
menu label. You can store and calculate values in this menu the same 
way you do in other menus. 

Calculate the cost of carpet needed to cover a 9' by 12' room. The 
carpet costs $22.50 per square yard. 
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Starting from the MAIN menu (press .1 MAIN I): 

Keys: 

SOLVE 

CALC 

12 L 

9 w 

COST 

Display: 

P/ YDx Lx W+9= C05 T 

L=12.00 

W=9 .00 

C05 T=270 .00 

Description: 

Displays the SOLVE 
menu and the current 
equation.· 

Displays the customized 
menu for carpeting. 

Stores the price per 
square yard in P /YD. 

Stores the length in L. 

Stores the width in W. 

Calculates the cost to 
cover a 9' x 12' room. 

Now determine the most expensive carpet you can buy if the maxi­
mum amount you can pay is $300. Notice that all you need to do is 
en ter the one value you are changing-there is no need to re-enter the 
other values. 

300 COST C05 T=300 . 00 

P/ YD=25.00 

Stores $300 in COST. 

Calcula tes the maximum 
price per square yard you 
can pay. 

Exits Solver. 

Controlling the Display Format 

The DSP menu (press 1 D5P I) gives you options for formatting num­
bers. You can pick the number of decimal places to be displayed, and 
whether to use a comma or a period to 'punctuate' your numbers . 

• If you entered this equation but don't sef:' it now, press ~ or [!] until you do. 

30 1: Getting Started 



Decimal Places 

To change the number of displayed decimal places, first press the 
1 DSP 1 key. Then either: 

• Press , type the number of decimal places you want (from 0 
to 11), and press 1 INPUT I; or 

• Press to see a number as precisely as possible at any time 
(12 digits maximum). 

Internal Precision 

Changing the number of displayed decimal places affects what you 
see, but does not affect the internal representation of numbers. The 
number inside the calculator always has 12 digits. 

14.8745632019 

You see only these / 
digits in 2 ... 

Temporarily SHOWing ALL 

'" ... but these digits are 
also present internally. 

To temporarily see a number with full precision, press . 1 SHOW I. This 
shows you the ALL format for as long as you hold down 1 SHOW I. 

Rounding a Number 

The IIRNOI function rounds the number in the calculator line to the 
number of displayed decimal places. Subsequent calculations use the 
rounded value. 
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Starting with two displayed decimal places: 

Keys: 

5.787 

IOSPI FIX 
4 lINPUT! 

lospl ' ACC 

lospl ·· FTX 
21lliBITl 
.ISHOwl 
(hold) 

.@ill] 
• ISHOwl (bold) 

Display: Description: 

5.7871 

Four decimal places are 
5. 7870 displayed. 

5. 787 All significant digits; 
trailing zeros dropped. 

Tho decimal places are 
5. 79 displayed. 

FULL PRECISIot~ IS: Temporarily shows full 
5. 787 precision. 

Rounds the number to 
5. 79 two decimal places . 

Exchanging Periods and Commas in Numbers 

To exchange the periods and commas used for the decimal point and 
digit separators in a number: 

1. Press I DSP I to access the DSP (display) menu. 

2. Specify the decimal point by pressing or . Press-
ing sets a period as the decimal point and comma as the 
digit separator (U.S. mode). (For example, 1,000,000.00.) Press­
ing sets a comma as the decimal point and period as the 
digit separator (non-U.s. mode). (For example, 1.000.000,00.) 

32 1: GeUing Started 



Error Messages 

Sometimes the calculator cannot do what you "ask", such as when 
you press the wrong key or forget a number for a calculation. To help 
you correct the situation, the calculator beeps and displays a message. 

• Press 1 CLR 1 or ~ to clear the error message . 

• Press any other key to clear the message and perform that key's 
function. 

For more explanations, refer to the list of error messages just before 
the subject index . 

Modes 

Beeper. Beeping occurs when a wrong key is pressed, when an error 
occurs, and during alarms for appointments. You can suppress and re­
activate the beeper in the MODES menu as follows: 

1. Press . 1 MODES I. 

2. Pressing will simultaneously change and display the cur-
rent setting for the beeper: 

• BEEPER ON beeps for errors and appointments. 

• BEEPER ON: APPTS ONL Y beeps only for appointments. 

• BEEPER OFF silences the beeper completely. 

3. Press 1 EXIT 1 when done. 

Print. Press . IMODESI PRNT to specify whether or not the printer ac 
adapter is in use. Then press IEXIT!. 

Double Space. Press . IMODES I DBL to turn double-spaced 
printing on or off. Then press IEXITI . 

Algebraic. Press I IMODES I ALG to select algebraic entry logic. 

RPN. Press I IMODESI RP t·! to select Reverse Polish Notation entry 
logic. 
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Calculator Memory (. 1 MEM I) 

The calculator stores many different types of information in its mem­
ory. Each piece of information requires a certain amount of storage 
space.' You can monitor the amount of available memory by pressing 
. I MEM I. 

AVAILABLE MEMORY: 
6,694 BYTES 

./ 
Number of bytes of 
memory still free 

99% 

"-Percentage of total 
memory still free 

The amount of memory available for storing information and working 
problems is about 6,750 bytes.! (Units of memory space are called 
bytes. ) The calculator gives you complete fl exibility in how you use 
that available memory (such as for lists of numbers or equations). Use 
as much of the memory as you want for any task you want. 

If you use nearly all of the calculator's memory, you'll encounter the 
message I NSUFF I C I ENT MEMORY . To remedy this situation, you 
must erase some previously stored information. Refer to ' Managing 
Calculator Memory' on page 216 in appendix A. 

The calculator also allows you to erase at once all the information 
stored inside it. This procedure is covered in "Erasing Continuous 
Memory' on page 218 . 

• Sioring numbers in menus like TVM (non 4 Solver menus) does not use any of your memory 
space. 

t There are 8,000 bytes total in RAM (random access memory): 6,750 bytes plus 1,250 bytes 
reserved by the system to store your values in built-in variables. 
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2 
Arithmetic 

If you prefer RPN to algebraic logic, please read appendix D before you read 
this chapter. The 04../" in the margin is a reminder that the example 
keystrokes are for ALG mode. 

The Calculator Line 

The calculator line is the part of the display where numbers appear 
and calculations take place. Sometimes this line includes labels for re­
sults, such as TOTAL= 124.613. Even in this case you can use the 

V number for a calculation. For example, pressing G 2 G would calcu­
late 124.60 plus 2, and the calculator would display the answer, 
126.60. 

There is always a number in the calculator line, even though some­
times the calculator line is hidden by a message (such as 
SELECT COMPOUND I NG). To see the number in the calculator line, 
press ~, which removes the message. 

v Doing Calculations 

Simple calculating was introduced in chapter 1, page 19. Often longer 
calculations involve more than one operation. These are called chain 
calculations because several operations are "chained" together. To do a 
chain calculation, you don't need to press G after each operation, but 
only at the very end. 

750 x 12 
For instance, to calculate 360 you can type either: 

750 0 12 G G 360 G 
or 
750 0 12 0 360 G 
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In the second case, the EI key acts like the 0 key by displaying the 
result of 750 x 12. 

Here's a longer chain calculation. 

456 - 75 
18.5 

68 x --
1.9 

This calculation can be written as: 456 - 75 7 18.5 x 68 7 1.9. 

Watch what happens in the display as you key it in: 

Keys: 

456 G 75 EI 

18.5 0 

68 EI 

1.9 0 

Display: 

38 1 . 00 7 

20.59x 

1,400.437 

737. 07 

../ Using Parentheses in Calculations 

Use parentheses when you want to postpone calculating an interme­
diate result until you've entered more numbers. For example, suppose 
you want to calculate: 

30 x 9 
85 - 12 

If you were to key in 30 EI 85 G , the calculator would calculate the 
intermediate result, 0.35. However, that's not what you want. To de­
lay the division until you've subtracted 12 from 85, use parentheses: 
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Keys: Display: Description: 

30 [±] rn 85 B 30 , 00~ ( 85 , 00- No calculation is done . 

12 rn 30 , 00~73,00 Calculates 85 - 12. 

09 0,41 x 9 Calculates 30 / 73. 

0 3,70 Calculates 0.41 X 9. 

Note that you must include a 0 for multiplication; parentheses do 
not imply multiplication . 

.(The Percent Key 

The 00 key has two functions: 

Finding a Percentage. In most cases, 00 divides a number by 100. 
The one exception is when a plus or minus sign precedes the number. 
(See ' Adding or Subtracting a Percentage: below.) 

For instance, 25 00 results in 0 , 25. 

To find 25% of 200, press: 2000 25 00 0. (Result is 50,00 .) 

Adding or Subtracting a Percentage. You can do this all in one 
calculation: 

For instance, to decrease 200 by 25%, just enter 200 G 25 00 G. 
(Result is 150,00.) 

Example: Calculating Simple Interest. You borrow $1,250 from a 
relative, and agree to repay the loan in a year with 7% simple inter­
est. How much money will you owe? 

Keys: Display: 

1250 G 7 00 1, 250,00+87.50 

o 1 , 337,50 

Description: 

Interest on the loan is 
$87.50. 

You must repay this 
amount at the end of one 
year. 
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The Mathematical Functions 

Some of the math functions appear on the keyboard; others are in the 
MATH menu . Math functions act on the last number in the display. 

Table 2·1. Shifted Math Functions 

Key Description 

. DEl reciprocal 

. 1El square root 

. 0 square 

Keys: Display: Description: 

4. DEl 0.25 Reciprocal of 4. 

20 . 1E1 4.47 Calculates 1/20. 
,( 8 47.20 51 .67x Calculates 4.47 + 47.20 . 

.( 11 . 0 51.67 X1.21 Calculates 1.12. 

.(0 62.52 Completes calculation of 
(4.47 + 47.2) x 1.12 . 

../ The Power Function (Exponentiation) 

The power function, [ZJ raises the preceding number to the power of 
the following number. 

Keys: Display: 

125 . 0 30 1 ,953, 125.00 

125 . 0 3 
. DEl0 5.00 
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The MATH Menu 

To display the MATH menu, press _ [MATH I (the shifted 00 key). Like 
the other mathematics functions, these functions operate on only the 
last number in the display. 

.. anu Label 

Ka,s: 

2.5 _I MATH I 

4 

I EXIT I 

Table 2-2. The MATH Menu Labels 

Dascrlptlon 

Common (base 10) logarithm of a positive number. 

Common (base 10) antilogarithm; calculates 10'. 

Natural (base e) logarithm of a positive number. 

Natural antilogarithm; calculates eX. 

Factorial . 

Inserts the value for 11" into the display. 

Displa,: Description: 

Calculates 102.5. 
316.23 

24.00 Calculates the factorial 
of 4. 
Exits MATH menu. 

You can access the MATH menu when another menu is displayed. For 
instance, while using SUM you might want to use a MATH function. 
Just press .1 MATH I, then perform the calculation. Pressing I EXIT I re­
turns you to SUM. The MATH result remains in the calculator line. 
Remember, however, that you must exit MATH before you resume us­
ing SUM. 
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Saving and Reusing Numbers 

Sometimes you might want to include the result of a previous calcula­
tion in a new calculation. There are several ways to reuse numbers. 

The History Stack of Numbers 

When you start a new operation, the previous result moves out of the 
display but is still accessible. Up to four lines of numbers are saved: 
one in the display and three hidden . These lines make up the history 
stack. 

" Invjsible~ num- { 
bers remaining 
from previous 
results. 

2.1313 
3.1313 
4.1313 

1. 1313 
2.1313 
3.1313 

4.1313 
Lee 
2.1313 

The 00. 00. and . 1lITI keys "roll" the history stack down or up one line, 
bringing the hidden results back into the display. If you hold down 00 or 
00, the history stack wraps around on itself. However, you cannot roll the 
history stack when an incomplete calculation is in the display. Also, you 
cannot gain access to the stack while using lists (SUM, CFLO) in ALG 
mode, or SOLVE in either ALG or RPN mode. All numbers in the 
history stack are retained when you switch menus. 

Pressing . Ix,yl exchanges the contents of the bottom two lines of the 
display. 

Pressing . ICLEAR DATA I clears the history stack. Be careful if a menu is 
active, because then ICLEAR DATAl also erases the data associated with 
that menu. 
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..f Key.: Display: 

75.55 G 32.63 
~ 42.92 

150070 21 ,43 

Description: 

42.92 moves out of 
display. 

Now, suppose you want to multiply 42.92 x II. Using the history 
stack saves you time. 

42.92 

0110 472.12 

Moves 42.92 back to cal­
culator line. 

..f Reusing the Last Result (. 1 LAST I) 

The . 1 LAST 1 key copies the last result-that is, the number just above 
the calculator line in the history stack- into a current calculation. 
This lets you reuse a number without retyping it and also lets you 
break up a complicated calculation. 

39 + 8 
VI23 + 17 

Key.: Display: 

123[£]170 140.00 

• [0 11 , 83 

39[£]800 
. 1 LAST 1 47 , 00~ 11. 83 

EI 3,97 

De.crlptlon: 

Calculates 123 + 17. 

Calcula tes 040 . 
Copies 11.83 to the calcu­
lator line. 

Completes the calculation. 

An eqwvalent keystroke sequence for this problem would be: 
3908 [£]ITl123 [£] 17 rn . [0 0 
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Storing and Recalling Numbers 

The I STO 1 key copies a number from the calculator line into a desig­
nated storage area, called a storage register. There are ten storage 
registers in calculator memory, numbered 0 through 9. The I RCL 1 key 
recalls stored numbers back to the calculator line. 

" If there is more than one number on the calculator line, I STO 1 stores 
only the last number in the display. 

To store or recall a number: 

1. Press I STO lor 1 RCL I. (To cancel this step, press [!].) 

2. Key in the register number. 

The following example uses two storage registers to do two calcula­
tions that use some of the same numbers. 

475.6 560.1 + 475.6 
39.15 39 .15 

" Keys: Display: Description: 

475.6 I STO 11 475 .60 Stores 475.6 into 
register 1. 

[B 39.151 STO 1 Stores 39.15 (rightmost 
2 475 .60~39.15 number) into register 2. 

EI 12. 15 Completes calculation. 

560.1 [B I RCL 1 Recalls contents of regis-
1 560.10+475.60 ter 1. 

[B I RCL 12 1 , 035 . 70~39 . 15 Recalls register 2. 

EI 26.45 Completes calculation. 
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The 1 STO 1 and 1 RCL 1 keys can also be used with variables. For example, 
1 STO 1 (in the MU%C menu) stores the rightmost number from 
the display into the variable M%C. 1 RCL 1 copies the contents 
of M%C into the calculator line. If there is an expression in the dis-

..f play (such as 2 +41 ), then the recalled number replaces only the last 
number. 

You do not need to clear storage registers before using them. By stor­
ing a number into a register, you overwrite whatever existed there 
before. 

Doing Arithmetic Inside Registers and Variables 

You can also do arithmetic inside storage registers. 

Ke,s: Displa,: Description: 

45.7 1sT0 13 

2.5 1sT0 10 3 

45. 7 0 

2.50 

Stores 45.7 in reg. 3. 

Multiplies contents of 
register 3 by 2.5 and 
stores result (114.25) 
back in register 3. 

IRCLI3 114 .25 Displays register 3. 

Table 2·3. Arithmetic in Registers 

Ke,s New Register Contents 

I STO II:B old register contents + displayed number 

1 STO IG old register contents - displayed number 

I STO 10 Old register contents x displayed number 

I STO II:B old register contents -+- displayed number 

ISTol . 0 old register contents A displayed number 

You can also do arithmetic with the values stored in variables. For 
example, 21 STO 10 (in the MU%C menu) multiplies the cur­
rent contents of M%C by 2 and stores the product in M%C. 
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Scientific Notation 

Scientific notation is useful when working with very large or very 
small numbers. Scientific notation shows a small number (less than 
10) times 10 raised to a power. For example, the 1984 Gross National 
Product of the United States was $3,662,800,000,000. In scientific no­
tation, this is 3.6628 X 1012 For very small numbers the decimal 
point is moved to the right and 10 is raised to a negative power. For 
example, 0.00000752 can be written as 7.52 x 10- 6 

When a calculation produces a result with more than 12 digits, the 
number is automatically displayed in scientific notation, using a capi­
tal E in place of • x JON. 

Remember that EJ changes the sign of the entire number, and not of 
the exponent. Use G to make a negative exponent. 

Type in the numbers 4.78 x 101 3 and - 2.36x 1O - I S 

Keys; Display: Description: 

4.78 . m 13 4.78E13 Pressing . m starts the 
exponent. 

• 1 CLEAR DATA I 13.1313 Clears number . 

2.36 . mG Pressing G before an ex-
15 2.36 E- 15 ponent makes it 

negative. 

EJ - 2 . 36 E-15 Pressing EJ makes the 
entire number negative . 

• 1 CLEAR DATA I Clears number . 

Range of Numbers 

The largest positive and negative numbers available on the calculator 
are ± 9.99999999999 x 10499; the smallest positive and negative 
numbers available are ± 1 X 10- 499 
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3 
Percentage Calculations 
in Business 

The business percentages (BUS) menu is used to solve four types of 
problems. Each type of problem has its own menu. 

FIN BUS SUM TIME SOLVE 

I 

Table 3-1_ The Business Percentages (BUS) Menus 

Menu Description 

The difference between two numbers (OLD and NEW) , 
expressed as a percentage (%CH) of OLD. 

The portion that one number (PART) is of another (TO­
TAL) , expressed as a percentage (% T) . 

The difference between price (PRICE) and cost (COST), 
expressed as a percentage of the cost (M%C). 

The difference between price (PRICE) and cost (COST), 
expressed as a percentage of the price (M%P). 

The calculator retains the values of the BUS variables until you clear 
them by pressing .1 CLEAR DATA I. For example, pressing .1 CLEAR DATAl 

while in the %CHG menu clears OLD, NEW, and %CH. 

To see what value is currently stored in a variable, press 1 RCL I menu 
label. This shows you the value without recalculating it. 
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Using the BUS Menus 

Each of the four BUS menus has three variables. You can calculate 
anyone of the three va riables if you know the other two. 

1. To display the %CHG, %TOTL, MU%C, or MU%P menu from 
the MAIN menu, press BUS , then the appropriate menu la-
bel. Pressing %CHC , for example, displays: 

2. Store each value you know by keying in the number and press­
ing the appropriate menu key. 

3. Press the menu key for the value you want to calculate. 

Examples Using the BUS Menus 

Percent Change (%CHG) 

Example. Total sales last year were $90,000. This year, sales were 
$95,000. What is the percent change between last year's sales and this 
year's? 

Keys: 

BUS 
%CHG 

90000 OLD 

95000 HEW < 

~CH 

Display: 

OLD=90 , 000.00 

NEW=95,000.00 

%C HANGE=5 .56 

Description: 

Displays O/OCHG menu. 

Stores 90,000 in OLD. 

Stores 95,000 in NEW. 

Calculates percent 
change. 
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What would this year's sales have to be to show a 12% increase from 
last year? OLD remains 90,000, so you don't have to key it in again. 
Just enter 'lo CH and ask for NEW. 

12 ~HrJ %C HANGE=1 2.00 

NEW=10e,8ee,ee 

Percent of Total (% TOTL) 

Stores 12 in 'lo CH. 

Calculates the value 12% 
greater than 90,000. 

Example. Total assets for your company are $67,584. The firm has 
inventories of $23,457. What percentage of total assets is inventory? 

You will be supplying values for TOTAL and PART and calculating 
% T. This takes care of all three variables, so there is no need to use 
I CLEAR DATA I to remove old data. 

Kevs: Display: 

67584 TOTAL=67 , 5 84.ee 

23457 PART=23,457,ee 

%TOTAL=34 ,7 1 

Description: 

Displays %TOTL menu . 

Stores $67,584 in TOTAL. 

Stores $23,457 in PART. 

Calculates percent of 
total. 

Markup as a Percent of Cost (MU%C) 

Example. The standard markup on costume jewelry at BaUds's Bou­
tique is 60%. The boutique just received a shipment of chokers 
costing $19.00 each. What is the retail price per choker? 
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Keys: Display: Description: 

Displays MU%C menu. 

19 COS COST=19.00 Stores cost in COST. 

60 DilD MAR KU P%C=60.00 Stores 60% in M%C. 

I' ICE PRICE=30.40 Calculates price. 

Markup as a Percent of Price (MU%P) 

Example. Kilowatt Electronics purchases televisions for $225, with a 
discount of 4%. The televisions are sold for $300. What is the markup 
of the net cost as a percent of the selling price? 

What is the markup as percent of price without the 4% discount? 

Keys: Display: Description: 

8US Displays MU%P menu. 

...(225 G 4 [O!J Calcula tes and stores net 
otT COST=216.00 cost in COST. 

300 PRICE=300 .00 Stores 300 in PRICE. 

MAR KUP %P= 28.00 Calculates markup as a 
percent of price. 

Use $225 for COST and leave PRICE alone. 

225 __ COST=225.00 Stores 225 in COST. 

MARKUP %P=25.00 Calculates markup. 

Sharing Variables Between Menus 

If you compare the MU%C menu and the MU%P menus, you'll see 
that they have two menu labels in common and ••• 
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I 
%CHG %TOTL MU% C MU%P 

I I 
COST PRICE M% C 

COST PRICE M% P 

Shared variables 

The calculator keeps track of the values you key in according to those 
labels. For example, if you key in COST and PRICE in the MU%C 
menu, exit to the BUS menu, and then display the MU%P menu, the 
calculator retains those values. In other words, the variables are 
shared between the two menus. 

Example: Using Shared Variables. A food cooperative buys cases 
of canned soup with an invoice cost of $9.60 per case. If the co-op 
routinely uses a 15% markup on cost, for what price should it sell a 
case of soup? 

Key.: Display: Description: 

Displays MU%C menu. 

9.6 COST COS T=9 . 60 Stores 9.60 in COST. 

15 lI>'C MAR KUP%C =15.00 Stores 15% in M %C. 

PRIC E=!! . 04 Calculates retail price. 

What is the markup on price? Switch menus but keep the same COST 
and PRICE. 

I EXIT I u>.p 

%P MARKUP %P=! 3. 04 

Exits MU %C menu and 
displays MU%P menu . 

Calculates markup as a 
percent of price. 
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4 
Time Value of Money 

The phrase time value of money describes calculations based on money 
earning interest over a period of time. The TVM menu performs com­
pound-interest calculations and calculates (and prints) amortization 
schedules . 

• In compound interest calculations, interest is added to the principal 
at specified compounding periods, thereby also earning interest. Sav­
ings accounts, mortgages, and leases are compound-interest 
calculations . 

• In simple interest calculations, the interest is a percent of the princi­
pal and is repaid in one lump sum. Simple interest calculations can 
be done using the 00 key (page 37). For an example that calculates 
simple interest using an annual interest rate, see page 178. 

The TYM Menu 

FIN BUS SUM TIME SOLVE 

I 
TVM ICNV CFLO BOND DEPRC 

I 
N IOo VA PV PMT FV OTHER 

+ I 
P 'YR BEG END AMRT 
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The time value of money (TVM) menu does many compound-interest 
calculations. Specifica lly, you can use the TVM menu for a series of 
cash flows (money received or money paid) when : 

• The dollar amount is the same for each payment.' 

• The payments occur at regular intervals. 

• The payment periods coincide with the compounding periods. 

12 payments (or periods) Payment mode: the 
per year end of each period 

~2 P/YR END MODr l .. lDIiiII .. mIlm.1iImiI 
'\ 

To second level 01 TVM 

Figure 4-1_ The First Level of TYM 

The first level of the TVM menu has five menu labels for variables 
plus HEll . The Ell key accesses a second-level menu used to 
specify payment conditions (the payment mode) and to call up the 
AMRT (amortization) menu. 

END 

Figure 4-2_ The Second Level of TYM 

• For situations where the amoun t of the payment varies, use the CFLO (cash flows) menu. 
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Table 4·1. TVM Menu Labels 

Menu Label Description 

• 

First Level 

N Stores (or calculates) the total number of payments or com­
pounding periods. -t (For a 30-year loan with monthly 
payments, N~ 12 x 30 ~360 .) 

H Shortcut for N: Multiplies the number in the display by 
PI YR , and stores the result in N. (If PI YR were 12, then 30 
• H would sel N~ 360 . ) 

I %YR Stores (or calculates) the nominal annual interest rate as a 
percentage. 

PV Stores (or calculates) the present value-an initial cash flow 
or a discounted value of a series of future cash flows 
(PMTs + FV) . To a lender or borrower, PV is the amount 01 
the loan; to an investor, PV is the initial investment. If PV 
paid out, it is negative. PV always occurs at the beginning 
of the first period. 

Pr1T Stores (or calculates) the dollar amount of each periodic 
payment. All payments are equal, and no payments are 
skipped. (If the payments are unequal, use CFLO, not 
TVM .) Payments can occur at the beginning or end of each 
period. If PMT represents money paid out, it is negative. 

FV Stores (or calculates) the future value-a final cash flow or 
a compounded value of a series of previous cash flows (PV 
+ PMTs) . FV always occurs at the end of the last period . If 
FV is paid out, it is negative. 

~ LO~ IEXIT l t 

Second Leve. 

P / YR Specifies the number of payments or compounding periods 
per year.t (It must be an integer, 1 through 999.) 

• When a non-integer N (an "odd period") is calculated, the answer must be interpreted care­
fully. See the savings account example on page 60. 

Calculations using a stored , non-integer N produce a mathematically correct result, but this 
result has no simple interpretation. The example on page 160 uses the Solver to do a par­
tial-period (non-integer) calculation in which inlerest begins to accrue prior to the beginning 
of the first regular payment period. 

t The number of payment periods must equal the number of compounding periods. If this is 
not true, see page 77. For Canadian mortgages, see page 185. 
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Table 4·1. TVM Menu Labels (Continuedl 

Menu Label Description 

Second Level (Continued) 

BEC Sets Begin mode: payments occur at the beginning of each 
period. Typical for savings plans and leasing . (The Begin 
and End modes do not matter it PMT~ O . ) 

END Sets End mode: payments occur at the end of each period. 
Typical for loans and investments. 

R"RT Accesses the amort ization menu. See page 67. 

The calculator retains the values of the TYM va riables until you clear 
them by pressing . fILEAF<:[jATA]. When you see the first· level TYM 
menu, pressing .1 CLEAR DATA 1 clears N, I%YR, PV, PMT, and FV. 
When the second· level menu ( OTHER ) is displayed, pressing .1 CLEAR DATA 1 resets the payment conditions to 
12 P/ YR END MODE , 

To see what value is currently stored in a variable, press 1 RCL 1 menu 
label. This shows you the value without recalculating it. 

Cash Flow Diagrams and Signs of Numbers 

It is helpful to illustrate TYM calculations with cash·flow diagrams . 
Cash· flow diagrams are time lines divided into equal segments called 
compoulldillg (or paymellt) periods. Arrows show the occurrence of cash 
flows (payments in or out). Money received is a positive number (ar· 
row up) and money paid out is a negative number (arrow down). 

Note 

The correct sigll (positive or negative) for TYM numbers 
is essential. The calculations will make sense only if you 
conSistently show paymellts out as IIegative and paymellts 
ill (receipts) as positive . Perform a calculation from the 

point of view of either the lender (investor) or the borrower, but not 
both! 
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PV 
(Loan) 

Money re­
ceived is a 
positive 
number 

Money paid out 
is a negative 
number 

PMT 

Equal periods 

PMT PMT 
Equal payments 

PMT 

5 PMT 

FV 

(FV is 
Future Value, 
if any; e.g. 
a balloon 
payment) 

Figure 4·3. A Cash Flow Diagram for a Loan from Borrower's 
Point of View lEnd Mode' 

PMT PMT PMT PMT FV 

PMT 

Loan 1 
5 

PV 

Figure 4·4. A Cash Flow Diagram for a Loan from Lender'. Point 
of View lEnd Mode, 

Payments occur at either the beginning of each period or the end of 
each period. End mode is shown in the last two figures; Begin mode is 
shown in the next figure. 
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PV 

I Capitalized 

j 
value 
of lease 

5 

PMT PMT PMT PMT PMT 

FV 

Figure 4·5. Lease Payments Made at the Beginning of Each 
Period (Begin Mode' 

Using the TYM Menu 

First draw a cash-flow diagram to match your problem. Then: 

1. From the MAIN menu, press cwc ~~~~"" 
2. To clear previous TVM values, press .1 CLEAR DATA I. (Note: You 

don't need to clear data if you enter new values for all five vari­
ables, or if you want to retain previous values.) 

3. Read the message that describes the number of payments per 
year and the payment mode (Begin, End). If you need to change 
either of these settings, press Ii ... 
• To change the number of payments per year, key in the new 

value and press . (If the number of payments is differ-
ent from the number of compounding periods, see 
'Compounding Periods Different from Payment Periods: 
page 77.) 

• To change the Begin/End mode, press or ••• 

• Press 1 EXI T I to return to the primary TVM menu. 

4. Store the values you know. (Enter each number and press its 
menu key.) 

5. To calculate a value, press the appropriate menu key. 

4: Time Value of Mone, SS 



You must give every va riable- except the one you will calculate- a 
value, even if that value is zero. For example, FV must be set to zero 
when you are calculating the periodic payment (PMT) required to 
fully pay back a loan. There are two ways to set values to zero: 

• Before storing any TVM values, press .1 CLEAR DATA 1 to clear the 
previous TVM values. 

• Store zero; for example, pressing a t:1!:::J sets FV to zero. 

Loan Calculations 

Three examples illustrate common loan calculations. (For amortization 
of loan payments, see page 67.) Loan calculations typically use End 
mode for payments. 

Example: A Car Loan. You are financing the purchase of a new car 
with a 3-year loan at 10.5% annual interest, compounded monthly. 
The purchase price of the car is $7,250. Your down payment is 
$1 ,500. What are your monthly payments? (Assume payments start 
one month after purchase-in other words, at the end of the first pe­
riod .) What interest rate would reduce your monthly payment by $10? 

PV~ 7 . 250-1 .500 

FV~ O 

I%YR ~ 10. 5 

N~ 3 x 12 
P/YR ~ 12 ; End mode 
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Keys: Display: 

.1 CLEAR DATA 1 e. ee 

Description: 

Displays TVM menu. 

Clears history stack and 
TVM variables. 

.1 CLEAR DATA 1 

1 EXITI 12 P/Y R END MODE 

If needed: sets 12 pay­
ment periods per year; 
End mode. 

..(3012 

10.5 __ 

..( 7250 G 1500 

N=36.ee 

I%YR=le.se 

PV=S,7se.ee 

PMT=-186.89 

Figures and stores num­
ber of payments. 

Stores annual interest 
rate . 

Stores amount of the 
loan. 

Calculates payment. 
Negative value means 
money to be paid out. 

To calculate the interest rate that reduces the payment by $10, add 10 
to reduce the negative PMT value . 

..(010 __ PMT=-176.89 

i%YR=6.7S 

Stores the reduced pay­
ment amount. 

Calculates the annual in­
terest rate. 

Example: A Home Mortgage. After careful consideration of your 
personal finances, you've decided that the maximum monthly mort­
gage payment you can afford,is $630. You can make a $12,000 down 
payment, and annual interest rates are currently 1l.5%. If you take 
out a 30-year mortgage, what is the maximum purchase price you can 
afford? 
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Keys: 

. [CLEAR DATA l 

. 1 CLEAR DATA I 
1 EXIT 1 

30 . 

11 .5 

630~ 

-IG 12000 G 

FV~ O 

I%YR = 11 .5 
N~ 30 x 12 

P/YR ~ 12 ; End mode 

+ 359 + 360 ~ 
PMT~ - 630 

Display: Description: 

Displays TVM menu. 

e . ee Clears history stack and 
TVM variables. 

If needed: sets 12 pay-
ment periods per year; 

12 P/ YR END MODE End mode. 

N=36e.ee Pressing . first multi-
plies 30 by 12, then 
stores this number of 
payments in N. 

I%YR=II.5e Stores annual interest 
rate. 

Stores a negative monthly 
PMT=-63e . ee payment. 

PV=63,617.64 Calculates loan amount. 

75,6 17. 64 Calculates total price of 
the house (loan plus 
down payment). 

5& 4: Time V.lue of lIon.y 



Example: A Mortgage with a Balloon Payment. You 've taken out 
a 25 -year, $75,250 mortgage at 13.8% annual interest. You anticipate 
that you wi ll own the house for four years and then sell it, repaying 
the loan in a ' balloon payment: What will be the size of your balloon 
payment? 

PV - 75 ,250 

I%YR = 13.8 
N- 4 x 12 

P/ YR - 12; End mode 

48 

Balloon . { 
FV-? 

The problem is done in two steps; 

1. Calculate the monthly payment without the balloon (FV =O). 

2. Calculate the balloon payment after 4 years. 

Keys: Display: 

.1 CLEAR DATA 1 0.00 

12 P/ YR END MODE 

D •• crlptlon: 

Displays TVM menu. 

Clears history stack and 
TVM variables. 

If needed: sets 12 pay­
ment periods per year; 
End mode. 
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Step 1. Calculate PMT for the mortgage. 

25 . H N=300 . 0e 

13.8 I>.YR I%YR=13.80 

75250 py PV=75,250.00 

PMT PMT=-894.33 

Figures and stores the 
number of monthly pay­
ments in 25 years. 

Stores annual interest 
rate. 

Stores amount of the 
loan. 

Calculates monthly 
payment. 

Step 2. Calculate the bal100n payment after 4 years. 

894.33 ~ 
PMT P~1T= -89 4. 33 

N=48.00 

FV =-73, 40 8.81 

Savings Calculations 

Stores rounded PMT 
value for exact payment 
amount (no fractional 
cents).' 

Figures and stores num­
ber of payments in 4 
years. 

Calculates balloon pay­
ment after four years. 
This amount plus last 
monthly payment repays 
the loan. 

Example: A Savings Account. You deposit $2,000 into a savings 
account that pays 7.2% annual interest, compounded annually. If you 
make no other deposits into the account, how long wil1 it take for the 
account to grow to $3,000? Since this account has no regular pay­
ments (PMT~ O), the payment mode (End or Begin) is irrelevant . 

• The PMT stored in the previous step is the 12-digil number - 894 .330557971. The calcula ­
tion of the balloon payment must use the actual monthly payment amount: the rounded 
nu mber $894.33, an exact dollars-and -cents amount. 
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PV~ -2,000 

Keys: Display: 

FV~ 3 ,000 

~) 
I%YR = 7.2 
P/YR ~ 1 

N= ? 

Description 

Displays TVM menu. 

.1 CLEAR DATA 1 0,00 Clears history stack and 
TVM variables. 

7.2 t'lXY~ 

2000 @J 
PV 

3000 CY.:] 

H 

I%YR=7,20 

PV=-2,000,00 

FV= 3,000 ,00 

N=5,83 

Sets one compounding 
per./yr. (one interest 
pmt./yr.). Payment mode 
does not matter. 

Stores annual interest 
rate. 

Stores amount of 
deposit. 

Stores future account 
balance in FV 

Calculates number of 
compounding periods 
(years) for the account to 
reach $3,000. 
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There is no conventional way to interpret results based on a non-inte­
ger value (5 .83) of N. Since the calculated value of N is between 5 and 
6, it wi ll take 6 years of annual compounding to achieve a balance of 
at least $3,000. The actual balance at the end of 6 years can be calcu­
lated as follows: 

N=6 , 00 

FV=3 , 035 , 28 

Stores a whole number 
of years in N. 

Calculates account bal­
ance after six years. 

Example: An Individual Retirement Account (IRA). You opened 
an IRA on April 15, 1985, with a deposit of $2,000. Thereafter, you 
deposit $80.00 into the account at the end of each half-month. The 
account pays 8.3% annual interest, compounded serrtimonthly. How 
much money will the account contain on April 15, 20007 

~ 2 

I%YR = 8.3 
P/ YR - 2 x 12: End mode 

N - 15 x 12 x 2 

FV - ? 

360 j PMT - - 80 ~ 

PV - - 2 ,000 

Keys: Display: 

24 

24 P / YR END MODE 
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'" N 
o 
o 
o 

Displays TVM menu, It 
is not necessary to clear 
data because you do not 
need to set any of the 
values to zero. 

Sets 24 payment periods 
per year, End mode. 



15 . H N=360 ,00 Figures and stores num-
ber of deposits in N, 

8,3 I>.YR I%YR=S , 30 Stores annual interest 
rate. 

2000 E;) Stores initial deposit. 
PV=- 2,0 e0 , 00 

80 E;) PMT=-S0,00 Stores semimonthly 
payment. 

FV=63 ,9 63,S4 Calculates balance in 
IRA after 15 years, 

Leasing Calculations 

Two common leasing calculations are 1) finding the lease payment 
necessary to achieve a specified yield, and 2) finding the present value 
(capitalized value) of a lease, Leasing calculations typically use 'ad­
vance payments', For the calculator, this means Begin mode because 
all payments will be made at the beginning of the period, If there are 
two payments in advance, then one payment must be combined with 
the present value, For examples with two or more advance payments, 
see pages 64 and 187, 

Example: Calculating a Lea.e Payment. A new car valued at 
$13,500 is to be leased for 3 years, The lessee has the option to pur­
chase the car for $7,500 at the end of the leasing period, What 
monthly payments, with one payment in advance, are necessary to 
yield the lessor 14% annually? Calculate the payments from the 
lessor's point of view, Use Begin payment mode because the first pay­
ment is due at the inception of the lease. 
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~--+-----c--l- ... t t t 
2 3 34 35 

PV~ ~13,500 

Keys: 

FIN 
TVM 

OTHER 
12 P/VR 

BEG 
I EXIT I 

36 N 

14 I %VR 

13500 @J 
PV 

7500 FV 

PMT 

I%YR = 14 
N ~ 36 

P/YR~ 12; Begin mode 

Display: 

12 P/ YR BEGIN 
MODE 

N=36,00 

I%YR=14,00 

PV=-13,500,00 

FV= 7,500.00 

PMT=289, 19 

Description: 

Displays TVM menu. 

Sets 12 payment periods 
per year, Begin mode. 

Stores number of 
payments. 

Stores annual interest 
rate. 

Stores car's value in PV. 
(Money paid out by 
lessor.) 

Stores purchase option 
value in FV. (Money re­
ceived by lessor,) 

Calculates monthly pay­
ment received. 

Example: Present Value of a Lease with Advance Payments 
and Option to Buy. Your company is leasing a machine for 4 years. 
Monthly payments are $2,400 with two payments in advance. You 
have an option to buy the machine for $15,000 at the end of the 
leasing period. What is the capitalized value of the lease? The interest 
rate you pay to borrow funds is 18%, compounded monthly. 
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N~ 47 

I%YR = 18 
P / YR ~ 12; Begin mode 

2 x { PMT PMT~ - 2,400 

- 4.800 
FV~ - 15.000 

The problem is done in four steps; 

1. Calculate the present value of 47 monthly payments in Begin 
mode. (Begin mode makes the first payment an advance 
payment.) 

2. Add one additional payment to the calculated present value. 
This adds a second advance payment to the beginning of the 
leasing period, replacing what would have been the final (48th) 
payment. 

3. Find the present value of the buy option. 

4. Add the present values calculated in steps 2 and 3. 

Keys: Display: 

.1 CLEAR DATA 1 0.00 

12 P/ YR BEGIN 
MODE 

Description: 

Displays TVM menu. 

Clears history stack and 
TVM variables. 

Sets 12 payment periods 
per year; Begin mode. 
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Step 1: Find the present value of the monthly payments. 

47 - ""H- N=47 ,00 

18 I:mJC I%YR=18,00 

2400 @J 
PMT=-2 , 400,00 

PV=81 , 735,58 

Stores number of 
payments. 

Stores annual interest 
rate. 

Stores monthly payment. 

Calculates present (capi­
talized) value of the 47 
monthly payments. 

Step 2: Add the additional advance payment to PV Store the answer. 

-f eB 2400 G 

I STO 10 

8 4 , 135,58 

8 4 , 135,58 

Calculates present value 
of all payments, 

Stores result in register O. 

Step 3: Find the present value of the buy option . 

48 _ Jt.,... .. 

15000 @J 
P.II 

O[;l!jjO 

N=48,00 

FV=-15 , 000 , 00 

PMT=0,00 

PV=7,3 40 , 4 3 

Step 4: Add the results of step 2 and 3. 

9 1,476,00 
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Stores number of pay­
ment periods. 

Stores amount of the buy 
option (money paid out). 

There are no payments. 

Calculates present value 
of the buy option . 

Calculates present, ·capi­
talized value of lease. 



. 

Amortization (AMRT) 

The AMRT menu (press TUM 

the following values: 
HER ) displays or prints 

• The loan balance after the payment(s) are made. 

• The amount of the payment(s) applied toward interest. 

• The amount of the payment(s) applied toward principal. 

TVM 
I 

N I%YR PV PMT FV OTHER 

I 
P/YR BEG END AMRT 

I 
#P INT PRIN BAL NEXT TABLE 

Table 4-2. AMRT Menu Labels 

Menu Label Description 

c:tP::..l Stores the number of payments to be amortized, and calcu-
lates an amortization schedule for that many payments. 
Successive schedules start where the last schedule left off. 
#P can be an integer from 1 through 1,200. 

r INT :J Displays the amount of the payments applied toward 
interest. 

I:PRIN :J Displays the amount of the payments applied toward 
principal . 

I: jlAl :J Displays the balance of the loan. 

N XT Calculates the next amortization schedule, which contains 
#P payments. The next set of payments starts where the 
previous set left off . 

U I',LEJ Displays a menu for printing an amortization table 
(schedule). 
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Displaying an Amortization Schedule 

For amortization calculations, you need to know PV, 1% YR, and PMT. 
If you have just finished doing these calculations with the TVM 
menu, then skip to step 3. 

To calculate and display an amortization schedule:' 

1. Press F to display the TVM menu . 

2. Store the values for 1% YR , PV, and PMT. (Press @J to make 
PMT a negative number.) If you need to calculate one of these 
values, follow the instructions under ·Using the TVM Menu: on 
page 55. Then go on to step 3. 

3. Press THER to display the rest of the TVM menu. 

4. If necessary, change the number of payment periods per year 
stored in P "VR . 

5. If necessary, change the payment mode by pressing BEG or 
END. (Most loan calculations use End mode.) 

6. Press AIIIt' . (If you want to print the amortization schedule, 
go to page 71 to continue.) 

7. Key in the number of payments to be amortized at one time and 
press . For example, to see a year of monthly payments 
at one time, set #P to 12. To amortize the entire life of a loan at 
one time, set #P equal to the total number of payments (N). 

If #P = 12, the display would show: 

Number of payments Current set of 
amortized at one time payments to be amortized 

~ ./ 1iF'= 12 PMTS: 1- 12 "---'1 
~lmIlm3lD911crmD:lm. 

Press to see results 

.. Amortization calculations use values of pv, PMT, and TNT rounded to the number of deci-
mal places specified by the current display setting. A setting of 2 means that these 
calculations will be rounded to two decimal places. 

66 4: Time Value of Money 



8. To display the results, press , and (or 
press [!] to view the results from the stack) . 

9. To continue calculating the schedule for subsequent payments, 
do a or b. To start the schedule over, do c . 

a. To calculate the next successive amortization schedule, with 
the same number of payments, press g . U 

Next successive set of 
payments authorized 

I#P=12 PMTS: 13-24 ~ 
IEIIll3JIlm3D:1J11CIm1wm 

b. To calculate a subsequent schedule with a different number 
of payments, key in that number and press E:~:a 

c. To start over from payment #1 (using the same loan in­
formation), press .1 CLEAR DATA 1 and proceed from step 7. 

Example: Displaying an Amortization Schedule. To purchase 
your new home, you have taken out a 30-year, $65,000 mortgage at 
12.5% annual interest. Your monthly payment is $693.72. Calculate 
the amount of the first year's and second year's payments that are 
applied toward principal and interest. 

Then calculate the loan balance after 42 payments (3'/2 years). 

Keys: 

12.5 __ 

65000 __ 

693.7212J 

Display: 

I%YR=12.se 

PV=6S,eee.ee 

PMT= -693.72 

12 P/ YR END MODE 

Description: 

Displays TVM menu. 

Stores annual interest 
rate. 

Stores loan amount. 

Stores monthly payment. 

If needed: sets 12 pay­
ment periods per year; 
End mode. 
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AMRT 

12 .P 

INT 

PRIN 

SAL 

NEXT 

INT 

PRIN 

SAL 

KEY #PMTS J PRES S 
( #P ) 

#P =12 P~IT S: 1- 12 

Displays AMRT menu. 

Calculates amortization 
schedule for first 12 pay­
ments, but does not 
display it. 

I NTEREST=- 8, 113 . 16 Displays interest paid in 
first year. 

PR I NC I PAL=-211 .48 Displays principal paid 
in first year. 

BALANCE=64, 788 . 52 Displays balance at end 
of first year. 

#P= 12 PMT S : 13-24 Calculates amortization 
schedule for next 12 
payments. 

INTEREST=-8 , 085 . 15 Displays results for sec­
ond year. 

PRINCIPAL=-239.49 

BALANCE=64,549.03 

To calculate the balance after 42 payments (3'/2 years), amortize 18 
additional payments (42 - 24 ~ 18): 

18 iP 

INT 

#P= 18 PMTS: 25-42 

INTEREST= 
-12,066.98 

PRIN PRINCIPAL=-419 .9 8 

SAL BALAN CE= 6 4,129 . 05 

70 4: Time Value of Money 

Calculates amortization 
schedule for next 18 
months. 

Displays results for third 
year. 



Printing an Amortization Table (TABLE) 

To print an amortization schedule (or ' table' ) do steps 1 through 5 for 
displaying an amortization schedule (see page 68). 

6. Press • • • . Ignore the message KEY iPMTS; PRESS 
{ iP >. 

7. Press • •• 
8. Key in the payment number of the first payment in the schedule 

and press . (For instance, for the very first payment, 
FIRST~1.) 

9. Key in the payment number of the last payment in the schedule 
and press D!MiJ!I 

10. Key in the increment-the number of payments shown at one 
time-and press . (For instance, for one year of monthly 
payments at a time, INCR~12.) 

11. Press a • • 
Values are retained until you exit the TABLE menu, so you can print 
successive amortization schedules by re-entering only those TABLE 
values that change. 

Example: Printing an Amortization Schedule. For the loan de­
scribed in the previous example (page 69), print an amortization table 
with entries for the fifth and sixth years. You can continue from the 
AMRT menu in the previous example (step 7, above) or repeat steps 1 
through 6. 

Starting from the AMRT menu: 

Keys: 

-.l4 0 12 [!]1 _. 

-.160 12 
--

Display: 

PRINT AMORT 
TABLE 

FIRST=49.00 

LAST=72.00 

Description: 

Displays menu for 
printing amortization 
table. 

The 49th is the first 
payment in year 5. 

The 72nd is the last 
payment in year 6. 
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12 I HeR 

GO 

INCR=12,00 

I%YR= 
PV= 
PMT= 
P/ YR= 
END MODE 

PMTS : 49 - 60 
INTERE ST = 
PRINCIPAL= 
BALAHCE= 

PMT S:6 1-72 
INTEREST= 
P~INCIPAL= 

BALANCE= 

72 4: Time Value of Money 

Each table entry repre­
sents 12 payments (1 
year), 

Calculates and prints 
amortization schedule 
shown below, 

12,50 
6 5 ,000,00 

-693.72 
12.88 

-7 , 976.87 
-347.77 

63,622.94 

-7,93 13.82 
-393.82 

63,229.12 



5 
Interest Rate Conversions 

The interest conversion (ICNV) menu converts between nominal and 
effective interest rates. To compare investments with different com­
pounding periods, their nominal interest ra tes are converted to effective 
interest rates. This allows you, for example, to compare a savings ac­
count that pays interest quarterly with a bond that pays interest 
semiannually . 

• The nominal rate is the stated annual interest rate compounded pe­
riodically, such as 18% per year compounded monthly . 

• The effective rate is the rate that, compounded only once (that is, 
annually), would produce the same final value as the nominal rate. 
A nominal annual rate of 18% compounded monthly equals an ef­
fective annual rate of 19.56%. 

When the compounding period for a given nominal rate is one year, 
then that nominal annual rate is the same as its effective annual rate. 
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The ICNV Menu 

I I I I 
FIN BUS SUM TIME SOLVE 

I 
TVM ICNV CFLO BOND DEPRC 

PER CaNT 

I n 
P NOM~o EFF% 

The ICNV menu converts between nominal and effective interest 
rates, using either: 

• Periodic compounding; for example, quarterly, monthly, or daily 
compounding . 

• Continuous compounding. 

Converting Interest Rates 

To convert between a nominal annual interest rate and an ef­
fective annual interest rate that is compounded perlodlcallv: 

1. Press FIH ICHV to display the interest conversions menu. 

2. Press PER for periodic. 

3. Key in the number of compounding periods per year and press 
p 

4. To convert to the effective rate, first key in the nominal rate and 
press 0 , then press "",,,"F",,,~ 

74 5: Interest Rate Conversions 



5. To convert to the nominal rate, first key in the effective rate and 
press EFF% ,then press NO'"'%" 

To convert between a nominal annual interest rate and an ef­
fective annual interest rate that is compounded con'inuous'y: 

t. Press fIN I CNII to get the interest conversions menu . 

2. Press CONT for ·continuous'. 

3. To convert to the effective rate, key in the nominal ra te and 
press NO"" , then press EFF" . 

4. the effective rate and 
press ....,""'''"-' 

Values of EFF% and NOM% are shared between the PER and CONT 
menus. For example, an effective interest rate in CONT remains 
stored in EFF% when you exit the CONT menu and enter the PER 
menu. Pressing .1 CLEAR DATA 1 in either menu clears NOM % and 
EFF% in both. 

ICNV 

I 

PER CO NT 

I n 
NOM% EFF% P NOM% EFF% 

, I . 
t Shared variables t 

between PER and CO NT 

Ellample: Converting from a Nominal to an Effective Interest 
Rate. You are considering opening a savings account in one of three 
banks. Which bank has the most fa vorable interest rate? 

Bank #1 6.7% annual interest, compounded quarterly. 

Bank #2 6.65% annual interest, compounded monthly. 

Bank #3 6.65% annual interest, compounded continuously. 
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Keys: 

FIH 
iCHV 

4 P 

12 .. 

6.65 OIR. 

Display: 

COMPOUNDING 
TIMES / YR 

p=4.ee 

NOM%=6.7e 

EFF%=6.87 

p=12.ee 

NOM%=6.65 

EFF%=6.86 

CONTI NUOUS 
COMPOUNDING 

EFF%=6.88 

P 

Description: 

Displays ICNV menu. 

Displays PER menu. 

Stores number of com­
pounding periods per 
year for bank # 1. 

Stores nominal annual 
interest rate for bank #1. 

Calculates effeclive inter­
est rate for bank #1. 

Stores number of com­
pounding periods per 
year for bank #2. 

Stores nominal annual 
interest rate for bank #2. 

Calculates effective inter­
est rate for bank #2. 

Displays CONT menu. 
Previous values of 
NOM% and EFF% are 
retained. 

Calculates effective rate 
for bank #3. 

The calculations show that bank #3 is offering the most favorable in­
terest rate. 
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Compounding Periods Different from 
Payment Periods 

The TVM menu assumes that the compounding periods and the pay­
ment periods are the same. However, regularly occurring savings­
account deposits and withdrawals do not necessarily occur at the 
same time as the bank's compounding periods. If they are not the 
same, you can adjust the interest rate using the ICNV menu, and then 
use the adjusted interest rate in the TVM menu. (You can also use 
TVM if PMT ~ 0, regardless of the compounding periods.) 

1. Call up the periodic interest-rate conversion menu ([;jUlIC 
mHD r:n!:I ). 

2. Calculate the effective annual interest rate from the nominal an­
nual interest rate given by the bank. 

a. Store annual interest rate in 1:.1111_ 
b. Store number of compounding periods per year in llii:l:::::J 
c. Press D iDllJ 

3. Calculate the nominal annual interest rate that corresponds to 
your payment periods. 

a. Store the number of regular payments or withdrawals you 
will be making per year in ail. 

b. Press I:JIlIIlIil 
4. Return to the TVM menu (I EXIT II EXIT I ). 
5. Store the just-calculated nominal interest rate in 1% YR (press 

I STO I ). 
6. Store the number of payments or withdrawals per year in 

DiaD and set the appropriate payment mode. 

7. Continue with the TVM calculation. (Remember that money paid 
out is negative; money received is positive.) 

a. N is the total number of periodic deposits or withdrawals. 

b. PV is the initial deposit. 

c. PMT is the amount of the regular, periodic deposit or 
withdrawal. 

d. FV is the future value. 
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When the interest rate is the unknown variable, first calculate 1% YR 
in the TVM menu . This is the nominal annual rate that corresponds to 
your payment periods. Next, use the lCNV menu to convert this to 
the effecti ve interest rate based on your payment periods. Last, con­
vert th e effective rate to the nominal rate based on the bank's 
compounding periods. 

Example: Balance of a Savings Account. Starting today, you 
make monthly deposits of $25 into an account paying 5% interest 
compounded daily (365-day basis). At the end of 7 years, how much 
will you receive from the account? 

Keys: Display: 

FIN 
JeHU SELECT COMPOUN DI NG 

PER COMPOUNDING P 
TIMES / YR 

365 p p=365 . ee 

5 NO"~ NOM%=5 , 00 

EFF% EFF%=5, 13 

12 P P=12,00 

HO"'% NOM%=5 , 01 

5,01 
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Description: 

Periodic interest-rate 
conversion menu . 

Stores bank's compound­
ing periods. 

Stores bank's nominal 
interest rate. 

Calculates effective inter­
est rate for daily 
compounding. 

Stores number of depos­
its per year. 

Calculates equivalent 
nominal interest rate for 
monthly compounding, 

Switches to TVM menu; 
NOM% value is still in 
calculator line. 



12 
I EXITI 

7. 
25~ I'IIT 
0 

Y 

I %YR=5 . 01 

12 P/ YR BEGIN MODE 

PV=0.00 

FV= 2,5 19 . 61 

Stores adjusted nominal 
interest rate in 1% YR. 

Sets 12 payments per 
year; Begin mode. 

Stores 84 deposit peri­
ods, $25 per deposit, and 
no money before the first 
regular deposit. 

Value of account in 7 
years. 

[f the interest rate were the unknown, you would first do the TVM 
calculation to get I %YR (5.01). Then, in the [CNV PER menu, store 
5.01 as NOM% and 12 as P for monthly compounding. Calculate 
EFF% (5.13). Then change P to 365 for daily compounding and calcu­
late NOM% (5 .00). This is the bank's rate. 
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6 
Cash Flow Calculations 

The cash flow (CFLO) menu stores and analyzes cash flows (money 
received or paid out) of u"equal (u"grouped) amounts that occur at 
regular intervals.* Once you've entered the cash flows into a list, you 
can calculate: 

• The total amount of the cash flows . 

• The internal rate of return (lRR%). 

• The net present value (NPV), net uniform series (NUS), and net 
future value (NFV) for a specified periodic interest rate (1%). 

You can store many separate lists of cash flows, totaling up to about 
700 different flows. The maximum number depends on the amount of 
available calculator memory. 

• You ca n also use CFLO with cash flows of equal amounts, but these are usually handled 
more easily by the TVM menu. 
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The CFLO Menu 

I I 
FIN BUS SUM TIME SOLVE 

I I I I 
TVM ICNV CFLO BOND DEPRC 

I 
CALC INSR DELET NAME GET # T? 

I 
TOTAL IRR% NPV NUS NFV 

The eFLO menu creates cash -flow lists and performs calculations 
with a list of cash flows. 

Table 6-1. CFLO Menu Labels 

Menu Label Description 

[ tllLe:! Accesses the CALC menu to calculate TOTAL, IRR%, NPv. 
NUS, NFV. 

I:JH8R.J Allows you to insert cash flows into a list. 

Deletes cash flows from a list. 

r NIIII£-' Allows you to name a list. 

[ CET :! Allows you to switch from one list to another or create a 
new list. 

Turns the prompting for #TlMES on and off. 

To see the calculator line when this menu is in the display, press 
I INPUT I once. (This does not affect number entry.) 

To see this menu when the calculator line is in the display, press 
I EXITI · 
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Cash Flow Diagrams and Signs of Numbers 

The sign conventions used for cash flow calculations are the same as 
those used in time-value-of-money calculations. A typical series of 
cash flows is one of two types: 

• Ungrouped cash flows. These occur in series of cash flows without 
"groups" of equal, consecutive flows. ' Because each flow is differ­
ent from the one before it, the number of times each flow occurs is 
one. 

Money received is a 
positive number $200 

$300 
$200 

$250 

Time 
~r---~---+----+---~--~----T---~--~~ 

periods 

Money paid out 
is a negative 
number 

FLOW(O) ~ $-700 

Figure 6·1. Cash Flows IUngroupedl 

The horizontal timeline is divided into equal compounding periods. 
The vertical lines represent the cash flows. For money received, the 
line points up (positive); for money paid out, the line points down 
(negative). In this case, the investor has invested $700. This invest­
ment has generated a series of cash flows, starting at the end of the 
first period. Notice that there is no cash flow (a cash flow of zero) 
for period five, and that the investor pays a small amount in period 
six. 

* Any cash flow series can be treated as an ungrouped one if you enter each flow individually. 
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• Grouped cash flows. These occur in a series containing "groups' of 
equal, consecutive fl ows. Consecutive, equal cash flows are called 
grouped cash flows. The series shown here is grouped into two sets 
of consecutive, equa l cash flows: 

." '" r- I 0 

~ 
0 
0 

n 
'" I 
~ 

0 
0 

FLOW(1) ~ $- 100 
#TlMES(1) ~ 5 

'" '" '" I I I 
~ 

0 0 0 
0 0 0 

'" I 
~ 

0 
0 

6 

FLOW(3) ~ $1 .950 
#TlMES(3) ~ 1 

FLOW(2) - $ - 200 
#TlMES(2) ~ 3 

7 B 9 

'" '" '" I I I 
'" '" '" 0 0 0 0 0 0 

Figure 6-2. Grouped Cash Flows 

After an initial payment of $100, the investor pays $100 at the end 
of periods 1 through 5, and $200 at the end of periods 6 through 8. 
The investment returns $1,950 at the end of period 9. For every 
cash flow you enter, the calculator prompts you to indicate how 
many times (#TJMES) it occurs. 

Creating a Cash· Flow List 

To use CFLO, be sure your cash flows are occurring at regular inter­
vals and at the end of each period.' If a period is skipped, enter zero 
for its cash flow. If there are any grouped (consecutive and equal) cash 
flows, the #TJMES prompting makes entering the data easier . 

• If the cash flows occur at the beginning o f each period, then combine the first flow wit h the 
initial flow (which can increase or decrease the flow), and move each cash flow up one 
period. (Remem~r: a payment made al the beginning of period 2 is equivalent to the same 
payment made at the end of period L and so on . Refer to pages 53- 55.) 
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Entering Cash Flows 

To enter cash flows into a CFLO list: 

1. Press . You will see either FLOW(0)=? if the 
current list is empty, or FLOW (1 or more) =? if the list is not 
empty. This is the bottom of the current list. 

2. If the list is not empty, you can do either a or b: 

a. Clear the list by pressing . l CLEAR DA]Aj ~~!!!I 
page 89.) 

(see also 

b. eet a new list by pressing ~=: (The old list 
must be named first. Press I or see page 87.) 

3. If the cash flows are ungrouped (that is, they are all different), 
then press to turn #TIMES PROMPTIHG OFF. For 
grouped cash flows, leave this prompting on. (For more informa­
tion, see 'Prompting for #TIMES: next page.) 

4. Key in the value of the initial cash flow, FLOW(O) (remember that 
money paid out is negative-use @J to change the sign), and 
press I INPUT I.' 

5. After briefly showing FLOW(O), the display shows FLOW( I )=? 
(To view FLOW(O) longer, hold down I INPUT I before releasing it.) 
Key in the value for FLOW(1) and press I INPUT I. The prompt for 
the next item appears . 

• You can do calculations with a number before entering it. This does not interfere with the 
list. When you press I INPUT L the evaluated expression or number is entered into the list. 
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6. For grouped cash flows: The display now shows 
liT I MES ( 1) = 1. If it does not, press 1 EXIT I to turn the 
#TIMES prompting on. (See 'Prompting for #TIMES: below.) 
#TIMES is the number of consecutive occurrences of FLOW(1). 
#TIMES has been automatically set to 1, and 1 .00 is displayed 
on the calculator line. Do either a or b : 

a. To retain the value 1 and go on to the next flow, press 
1 INPUT 1 (or [Y). 

b. To change #TIMES, key in the number and press 1 INPUT 1.* 

Given #TlMES 

-.---:::=::: 
I
ITIMES( 1 )-1 -
.1. 00 ~ ____ ---' 

Calculator line 

7. Continue entering each cash flow and, for grouped flows, the 
number of times it occurs. The calculator recognizes the end of 
the list when a flow is left blank (no value is entered). 

8. Press 1 EXIT I to end the list and restore the CFLO menu . You can 
now proceed to correct the list, name the list, get another list, or 
do calculations with the values. 

Use these same instructions to enter additional lists. 

Prompting for NTIMES (NT?J. When the calculator displays 
lITIMES( 1 )=1, it is prompting you for the number of times the cur­
rent flow occurs. If all your cash flows are different (#TIMES always 
1), then you don't need the liT I MES prompt. You can turn the 
prompting for #TIMES on and off by pressing _ in the CFLO 
menu. This produces a brief message: either IT I ME S 
PROMPTING: OFF, or ITIME S PROMPTING : ON. 

While prompting is off, all cash flows you enter will have 
#TIMES ~ 1. 

• The maximum #TIMES for each cash flow is 999 . 
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When you are viewing a cash-flow list with the #TIMES prompting 
off, the calculator displays on ly those #TIMES values that are not 1. 

The #TIMES prompting is usually all , because it is automatically 
turned on whenever you clear or get a cash-flow list. 

Example: Entering Cash Flows. Enter the following ungrouped 
cash flows in a list and find the percentage internal rate of return 
(lRR). 

0: $ - 500 2: $ 275 

1: l25 3: 200 

Keys: 

FIN 
CFLO 

Display: 

.1 CLEAR DATA 1 CLEAR THE LI S T? 

YES FLOW(0)= ? 

IT? .TIMES PROMPTING : 
OFF 

500 @J 1 INPUT I FLOW ( I ) =? 
-see.ee 

125 I INPUT 1 FLOW (2) =? 
12S.ee 

275 1 INPUT 1 FLOW (3) =? 
27S.0e 

200 1 INPUT 1 FLOW ( 4)=? 
2ee.ee 

I EXIT 1 CALC NPV , NUS , NFV NEED 
1% 

IRR% IRR%=9.06 
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Description: 

Asks for confirmation. 

Clears data from list and 
prompts for initial flow. 

Sets prompting off be­
cause it is not needed. 

Enters initial flow; then 
immediately prompts for 
next flow. 

Enters FLOW(l); prompts 
for next flow. 

Enters FLOW(2); prompts 
for next flow. 

Enters FLOW(3); prompts 
for next flow 

Ends list and displays 
CALC menu. 

Calculates IRR. 



Viewing and Correcting the List 

To display a particular list, use GET (see page 88). 

The ~ and [!] keys move up and down one number at a time . • 1II 
and.[!] display the beginning and end of the list. 

Changing or Clearing a Number. To change a number after it's 
been entered: display the number, key in the new value, and press 
I INPUT I. 

Use this same method to clear a number to zero. (Do not press 1 CLR 1 

or [!j, which clear the calculator line, not the cash-flow entry.) 

Inserting Cash Flows into a List. Insertion occurs before (above) the 
current flow. Pressing IHSR inserts a zero cash flow and renumbers 
the rest of the list. You can then enter a new cash flow and its 
#TIMES. 

For example, if FLOW(6) is in the display, pressing H R puts a new, 
zero flow between the previously numbered FLOW(5) and FLOW(6). 

Deleting Cash Flows from a List. Pressing 1:!!l~cr.1 deletes both the 
current flow and its #TIMES. 

Copying a Number from a List to the Calculator Line 

To copy a number from the list into the calculator line, use [!] or III 
to display the number, then press 1 RCL II INPUT I. 

Naming and Renaming a Cash-Flow List 

A new list has no name. You may name it before or after filling the 
list, but you must name it in order to store another list. 

To name a list: 

1. Press [lji!!iill from the CFLO menu. 

6: Cash Flow Calculations 87 



2. Use the ALPHA menu to type a name. (The ALPHA and AL­
PHA-Edit menus are covered on pages 27- 29.) To clear a name, 
press I CLR I. 

3. Press II NPUT I. 

The name can be up to 22 characters long and include any character 
except: + - x -7 () < > : ~space' 

But only the first three to five characters (depending on letter widths) 
of the name are used for a menu label. Avoid names with the same 
first characters, since their menu labels will look alike. 

Viewing the Name of the Current List. Press ••• then I EXIT I. 

Starting or GETting Another List 

When you press .".,""'''' , the cash-flow list that appears is the same as 
the last one used . 

To start a new list or switch to a different one, the current list must be 
named or cleared. If it is named, then: 

1. Press . The GET menu contains a menu label for each 
named list plus III.I! 

2. Press the key for the desired list. brings up a new, 
empty lis!.) 

• eFLO does accept these exceptional characters in list names, but the Solver (unctions 
SIZEC, FLOW, and #T do not. 
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Clearing a Cash-Flow List and Its Name 

To clear a list's numbers and name: 

1. Display the list you want to clear, then press .1 CLEAR DATA I 
mri!ltI . This removes the numbers. 

2. If the list is named, you'll see ALSO CLEAR LI ST NAME ? 
Press to remove the name. Press to retain the 
name with an empty list. 

To remove just one value at a time from a list, use ~gJru 

Cash-Flow Calculations: IRR, NPY, NUS, 
NFY 

Once you have entered a list of cash flows, you can calculate the fol-· 
lowing values in the CALC menu. 

• Sum (TOTAL). 

• Internal rate of return (lRR %). This is a periodic rate of return. To 
calculate an annual nominal rate when the period is not a year, 
multiply the IRR % by the number of periods per year. 

If you want the IRR % as an effective annual rate, then use the FIN 
ICNV menu to convert from the nominal annual rate to the effec­
tive annual rate. 

• Net present value (NPV), net uniform series (NUS), and net future 
value (NFV) for a specified, periodic interest rate, 1%. 
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Table 6-2. The CALC Menu for CFLO Lists 

Menu Label Description 

TOTAL Calculates the sum of the cash flows. 

IRR% . Calculates the internal rate of return - the interest (dis-
count) rate at which the net present value of the cash flows 
equals zero. 

I~ Stores the periodic interest rate , expressed as a percent-
age (sometimes called cost of capital, discount rate , or 
required rate of return ). 

HPV Given 1%, calculates the net present value-the present 
value of a series of cash flows. 

HUS Given 1%, calculates the net uniform series-the dollar 
amount of constant, equal cash flows having a present 
value equivalent to the net present value. 

HFV Given 1%, calculates the net future value of a series of cash 
flows by finding the future value of the net present value . 

• The calculations for internal rate 01 return are complex and may take a relatively long lime. 
To interrupt the calculation, press any key. In certain cases, the calculator displays a mes-
sage indicating that the calculation cannot continue without further information from you, or 
that there is no solution. Refer to appendix B for additional information about calculating 
IRR%. 

About the Internal Rate of Return (lRR%). A 'conventional in­
vestment ' is considered attractive if IRR % exceeds the cost of capital. 
A conventional investment meets two criteria-(l) the sequence of 
cash fl ows changes sign only once, and (2) the sum (TOTAL) of the 
cash flows is positive. 

Remember that the calculator determines a periodic IRR%. If the cash 
flows occur monthly, then IRR % is a monthly value, too. Multiply it 
by 12 for an annual value. 

Example: Calculating IRR and NPV of an Investment. An inves­
tor makes an initial investment of $80,000, and expects returns over 
the next five years as illustrated below. 
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FLOW(O) ~- 80,000 

(Initial flow) 

5,000 

2 3 

115,000 

5,500 

4 5 

Calculate the total of the cash flows and the internal rate of return of 
the investment. In addition, calculate the net present value and net 
future value, assuming an annual interest rate of 10.5%. 

Start the problem with an empty cash-flow list. Since the cash flows 
are ungrouped, each one occurs just once. Turn off the #TIMES 
prompt to make cash-flow entry faster. 

Keys: Display: 

CFLO 

Description: 

Displays current cash­
flow list and CFLO 
menu keys . 

• 1 CLEAR DATA 1 Clears current list or gets 
a new one. The empty 

or list prompts for its initial 
C cash flow. 
HEW FLOW(0)=Q 

#TIMES PROMPTING: Briefly shows the status 
of • , then returns 
to the list. With prompt­
ing off, all cash flows are 
assumed to occur just 
once. 

OFF 
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80000 @J 
JINPUT J 

5000 JINPUT J 

4500 JINPUT J 

5500 JINPUT J 

4000 JINPUT J 

115000 JINPUT J 

(]Rill CALC 

10.5 C!:::J 

FL OW( I )=? 
- SO, OOO.OO 

FLOW ( 2 ) =~ 

FLOW ( 3 ) = ~ 

FLOW ( 4 ) =? 

FLOW ( 5 )=~ 

FLOW ( 6)=~ 

TOTAL=54 , 000 . 00 

IRR %=11.93 

1%=10.50 

NPV=4 , 774.63 

NFV=7,S65.95 

Prompts for next cash 
flow. Calculator line 
shows last number 
entered. 

Stores $5,000 for 
FLOW(l), prompts for 
next flow. 

Stores FLOW(2) . 

Stores FLOW(3). 

Stores FLOW(4). 

Stores final cash flow 
and shows end of list. 

Calculates sum of the 
cash flows . 

Calculates internal rate 
of return. 

Stores periodic interest 
rate. 

Calculates NPV. 

Calculates NFV. 

Now calculate the net present value at an interest rate of 10.5% if 
cash flow #4 is reduced to $1 ,000. 

1000 JINPUT J 

FLOW (6) =? Displays the bottom of 
the list. 

FLOW ( 4 ) =4 , 000.00 Moves to cash flow #4. 

FLOW ( 5 ) = 115,000.00 Changes cash flow #4 to 
$1 ,000. 

Calculates new NPV. 
NPV= 2, 762.43 
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Example: An Investment with Grouped Cash Flows. You are 
considering an investment that requires a cash outlay of $9,000, with 
the promise of monthly cash flows as shown. Calculate lRR %. Also 
find NPV and NFV at an annual interest rate of 9%. 

'" '" '" 0 0 0 
0 0 0 

+ + + 
FLOW(1) 

FLOW(O) ~ - 9 ,000 

'0 '0 "0 "0 
o 0 o o 
0 0 0 0 

FLOW(2) 

0 

FLOW(3) 

u. 
o 
o 

FLOW(4) 

u. 
o 
o 

Since some of these cash flows are grouped (consecutive and equal), 
the #TlMES prompting must be on so you can specify a number other 
than 1. 

Group Number Amount Number of Tim •• 

Initial - 9,000 -
1 500 3 

2 1,000 4 

3 0 1 

4 1,500 3 
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Keys: Display: Description: 

Current cash-flow list 
CF 0 and CFLO menu. 

.1 CLEAR DATA 1 Clears current list. 
FLOW(0)=? #TIMES prompting is 

turned on. 

9000 e:zJ Stores the initial cash 
1 INPUT 1 FLOW ( I ) =9 flow. 

500 1 INPUT 1 ITIMES ( I ) =I Stores FLOW(1) and 
prompts for #TIMES(1). 

311NPUT 1 FLOW (2) =? FLOW(1) occurs 3 times; 
prompts for next cash 
flow. 

1000 1 INPUTI 4 Stores FLOW(2) four 
1 INPUT 1 FLOW ( 3 ) = ? times. 

O I, NPUT I Stores FLOW(3) one time 
1 INPUT 1 FLOW(4)= ? (the 1 is automatically 

entered). 

1500 1 INPUT 13 Stores FLOW(4) three 
1 INPUT 1 FLOW(S)=? times. 

1 EXIT 1 Displays the CALC 
menu. 

I IRR%=I.S3 Calculates monthly 
IRR % . 

../9 G 12 Stores the periodic, 
1%=0.75 monthly interest rate. 

NPV=492.95 Calculates NPV. 

NFV=535. 18 Calculates NFV. 
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Example: An Investment with Quarterly Cash Returns. You have 
been offered an opportunity to invest $20,000. The investment re­
turns quarterly payments over four years as follows: 

Year 1 4 payments of $500 

Year 2 4 payments of $1,000 

Year 3 4 payments of $2,000 

Year 4 4 payments of $3,000 

'" '" '" '" '" '" '" '" '" '" '" '" 0 0 0 0 

'" '" '" '" 
0 0 0 0 

0 0 0 0 

'" '" '" '" 0 0 0 0 
0 0 0 0 
0 0 0 0 

FLOW(O) ~ - 20,000 

Calculate the annual rate of return for this investment. (The prompt­
ing for #TIMES should be on.) 

Keys: Display: Description: 

F H Current cash-flow list. 
0 

. 1 CLEAR DATA 1 Clears the current list or 
YES gets a new one, This sets 

or the #TIMES prompting 

" on. 
.HEII FLOW (0)=? 
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20000@J 

[ INPUT 1 

500 [ INPUT 1 

4 [INPUT 1 

1000 [ INPUT 14 
[INPUT 1 

2000 [ INPUT 1 4 

[INPUT 1 

3000 [ INPUT 1 4 

FLOW ( I )=? 

UIMES ( 1)=1 

FLOW (2) =? 

[ INPUT I FLOW (S) =? 

[ EXIT 1 

IRR %=2. 43 

Stores the initial cash 
fl ow. 

Stores FLOW(J), then 
prompts for number of 
times this flow occurs. 

FLOW(1) occurs four 
times. 

Stores FLOW(2), FLOW(3) 
and FLOW(4), and the 
number of times each 
flow occurs. 

Calculates quarterly rate 
of return . 

Calculates nominal an­
nual ra te of return from 
quarterly rate. 

Doing Other Calculations with CFLO Data 

If you would like to do other calculations with cash flows besides 
those in the CALC menu, you can do so by writing your own Solver 
equations. There are Solver functions that can access data stored in 
CFLO lists, and there is a summation function that can combine all or 
part of the values stored in specific lists. 

Refer to "Accessing CFLO and SUM Lists from the Solver" in 
chapter 11. 
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7 
Bonds 

The BOND menu calculates the yield to maturity or price of a bond. It 
also calculates yield to call on a coupon date and accrued interest. You 
can specify the: 

• Calendar basis: 30/ 360 or actualfactual (days per month/ days per 
year). Municipal, state, and corporate bonds issued in the United 
States are typically 30/360. U.S. Treasury bonds are actual/actual. 

• Coupon payments: semi-annual or annual. Most U.s. bonds are 
semi-annual . 

The BOND Menu 

I I I I 
FIN BUS SUM TIME SOLVE 

I 
TVM ICNV CFLO BOND DEPRC 

I 
TYPE SETT MAT CPN% CALL MORE 

t 
I 

YLO% PRICE ACCRU MORE 

Pressing shows you the BOND menu and the type of bond 
currently specified: 30 / 360 or A/ A; SEM I AN NUAL or AN NURL. 
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Table 7-1_ BOND Menu Labels 

Menu Label Description 

TVP Displays a menu of bond types: 30/360 or actual/actual , 
semi-annual or annual. 

Stores the settlement (purchase) date according to the cur· 
rent date format (MM.DDYYYY or DD.MMYYYY; see page 
132). 

Stores the maturity date or call date according to the cur-
rent date format. The call date must coincide with a coupon 
date. 

Stores the annual coupon rate as a percentage. 

Stores the call price per $100 face value. For a yield to ma-
turity, make sure CALL equals 100. (A bond at maturity has 
a McaW value that is 100% of its face value.) 

+ t 
Stores or calculates the yield (as an annual percentage) to 
maturity or yield to call date. 

Stores or calculates the price per $100 face value. 

Calculates the interest accrued from the last coupon-pay-
ment date until the settlement date, per $100 face value. 

The calculator retains the values of the BOND variables until you 
clear them by pressing .1 CLEAR DATA 1 while the BOND menu is dis­
played . Clearing sets CALL to 100 and all other variables to zero. 

To see the value currently stored in a variable, press 1 RCL I menu label. 

Doing Bond Calculations 

Remember that values in the BOND menu are expressed per $100 face 
value or as a percentage. A CALL value of 102 means that the bond will be 
worth $102 for every $100 of face value when called. Some corporate 
bonds in the United States use the convention that the price of the bond is 
set to 100 if the coupon rate equals the yield, whether or not the settle­
ment date is a coupon date. The BOND menu does not use this conven­
tion. 
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To calculate the price or yield of a bond: 

1. Display the BOND menu: press Ofl!.llD []BimjHP,DJ . 

2. Press .1 CLEAR DATA I. This sets CALL= 100. 

3. Define the type of bond. If the message in the display does not 
match the type you want, press P 

Calendar basis Interest period 

~0/360 SEMIANNUAL 
Im!llEIII:IImmEI:J:II 

• Pressing sets the calendar basis to a 30-day month 
and a 360-day year. 

• Pressing sets the calendar basis to the actual calendar 
month and to the actual calendar year. 

• Pressing ~:~ sets semi-annual coupon payments. 

• Pressing [ sets annual coupon payments. 

Press 1 EXIT I to restore the BOND menu. 

4. Key in the settlement date (MM.DDYY¥Y or DD.MMYY¥Y de-
pending on the date format; see chapter 10) and press T . 

5. Key in the maturity date or call date and press 

6. Key in the coupon rate as an annual percent and press 

7. Key in the call value, if any, and press . For a bond held 
to maturity, the CALL value must equal 100. (See step 3.) 

8. To calculate a result, first press DlMC to access the remaining 
menu labels. Do either a or b: 

a. Key in the yield and press D iJiil . Press .......... "'1('" to calcu­
late the price. 

b. Key in the price and press 
late the yield. 

n: . Press .... v"'"'""" to calcu-

To calculate the accrued interest, press . The total 
"'amount owed the seller is PRICE + ACCRU, that is: [!] 

'" 0· 
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Calculating Fractional Values. When given a fractional value that 
must be entered in decimal form, do the arithmetic and then store the 
result directly into a variable. Do not clear the arithmetic and then re­
type the result before storing it-this is an unnecessary step that can 
cause incorrect answers due to rounding. See how the following ex­
ample stores 8% in YLD%. 

Example: Price and Yield of a Bond. What price should you pay 
on August 10, 1987 for a 6'10% U.s. Treasury bond that matures on 
May 1, 2002 if you wish a yield of 8%%? The calendar basis is 
actual/actual and the coupon payments are semi-annual. (The exam­
ple assumes MMDDYYYY date format.) 

Keys: --.1 CLEAR DATA 1 

--_ IEXITI 

8.101987 -
5.012002 -6.75 _ 

..( 3 G 8 G 8 -

Display: 

A/ A SEMIANNUAL 

SETT= 
08/10/1987 MON 

MAT=05/01/2002 

CPN%=6,75 

YLD%=8,38 

WED 

Description: 

Since there is no call on 
this bond, set CALL= 100 
by clearing variables. 

Sets bond type, if 
necessary. 

Stores settlement (pur­
chase) date. 

Stores maturity date. 

Stores annual coupon 
rate. 

Stores desired yield (dis­
played rounded to two 
decimal places).' 

• To see the full precision of the number, press . 1 SHOW I. 
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'./G". 
I 

' '/0 

PRICE=86.38 

86.38+1.85 

88.23 

Result: price is $86.38 
per $100 face value. 

Adds accrued interest 
owed the seller. 

Net price. 

Suppose that the market quote for the bond is 88'1<. What yield does 
it represent? 

88.25 ••• PRICE=88.25 

VLO%=8.13 

Stores quoted price. 

Result: yield to maturity. 

Example: A Bond with a Call Feature. What is the price of a 6% 
corporate bond maturing on March 3, 2007 and purchased on May 2, 
1988 to yield 5.7%? It is callable on March 3,1991 (a coupon date), at 
a value of 102.75. What is the yield to the call date? Use a 30/360 
calendar with semi-annual coupon payments. 

Keys: Displaw: 

iii I EXIT I 30/360 SEM I ANNUAL 

5.021988 

3.032007 6_ 
5.7 

SETT= 
05 / 02/1988 MON 

MAT=03 / B3 / 2B07 SAT 

CPN%=6.BB 

VLD%=S.7B 

Description: 

Displays BOND menu, 
clears variables. 

Sets bond type, if 
necessary. 

Stores purchase da te 
(MMDDYYY¥ format). 

Stores maturity date. 

Stores annual coupon 
rate. 

Stores yield. 

7: Bonds 101 



PRICE 

MORE 
3.031991 

MAT 
102.75 CALL 

MORE 

YLO% 

PRICE=103.43 

CALL=102.75 

YLD%=5.58 

Calculates price. 

Changes maturity date to 
call date and stores a call 
value. 

Calculates yield to call. 

Example: A Zero-Coupon Bond. Calculate the price of a zero-cou­
pon, semi-annual bond using a 30/ 360 calendar basis. The bond was 
purchased on May 19, 1986 and will mature on June 30, 2000, and 
has a yield to maturity of 10%. 

Keys: 

FIH ~ 

BOHO .1 CLEAR DATA I 

TYPE 

360 

SEM! IEXI T I 

5.191986 

SETT 

6.302000 

MAT 

"ORE 
10 LD~ 
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Display: 

30 / 360 SEMIANNUAL 

SETT= 
05/19/1986 MON 

CPN%=0.00 

YLD%=10.00 

PRICE=25.23 

Description: 

Clears BOND variables, 
setting CALL to 100. 

Sets type if necessary 
(check the display). 

Purchase da te 
(MM.DDY¥YY format). 

Maturity date. 

Coupon rate is zero. 

Yield to maturity. 

Calculates price. 



8 
Depreciation 

The DEPRC (depreciation) menu calculates depreciation values and re­
maining depreciable values one year at a time. The methods available 
are: 

• Declining balance. 

• Sum-of-the-years' digits. 

• Straight line. 

• Accelerated Cost Recovery System. 

The DEPRC Menu 

FIN BUS SUM TIME SOLVE 

I 
TVM ICNV CFLO BOND DEPRC 

I 
BASIS SALV LIFE ACRS% ACRS MORE 

~ 
I 

YR# FACT% DB SOYD SL MORE 

Pressing displays the DEPRC menu . 
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Table 8-1. DEPRC Menu Labels 

Menu Label 
Description 

or Kev 

Stores the depreciable cost basis of the asset at 
acquisition. 

Stores the salvage value of the asset at the end of its use-
ful life. If there is no salvage value, set SALV= O. 

Stores the expected useful life (in whole years) of the 
asset. 

Stores the appropriate Accelerated Cost Recovery System 
percentage from the published ACRS tables. 

Calculates the ACRS deduction based on BASIS and 
ACRS%. (The values in SALV, LIFE, FACT%, and YR# do not 
matter.) 

~ t 
Stores the number of the year for which you want the 
depreciation (I, 2, etc.). 

Stores the declining-balance factor as a percentage of the 
straight-line rate. This is for the DB method only. For exam-
ple, for a rate 11/ .. times (125%) the straight-line rate, enter 
125. 

Calculates the declining-balance depreciation for the year. 

Calculates the sum-of-the-years'-digits depreciation for the 
year. 

Calculates the straight-line depreciation for the year. 

(!J Displays the remaining depreciable value, RDV, after you 
have pressed , or 

The calculator retains the values of the DEPRC variables until you 
clear them by pressing .1 CLEAR OAT A 1 while the DEPRC menu is 
displayed. 

To see the value currently stored in a variable, press 1 RCL 1 menu label. 
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Doing Depreciation Calculations 

DB, SOYD, and SL Methods 

To calculate the depreciation for an asset:' 

1. Display the DEPRC menu: press ........... EI!!II!!lIJ 
2. Define the characteristics of the asset: 

a. Key in the cost basis and press 

b. Key in the salvage value and press . If there is no 
salvage value, enter zero. 

c. Key in the useful life and press ala. 
3. Press for the rest of the DEPRC menu. 

4. Key in the number for the year of depreciation you want to cal­
culate (1, 2, 3, etc.) and press mRl 

5. If you are using the declining-balance method, enter the DB fac­
tor (a percentage) and press 

6. Press • • • 
depreciation. 

_lEI, or to calculate the appropriate 

7. To see the remaining depreciable value (basis - salvage value -
accumulated depreciation), press ~. 

8. To calculate the depreciation for another year, just change YR# 
and press , or again. 

Example: Declining-Balance Depreciation. A metalworking ma­
chine, purchased for $10,000, is to be depreciated over 5 years. Its 
salvage value is estimated at $500. Find the depreciation and remain­
ing depreciable value for each of the first 3 years of the machine's life 
using the double-declining-balance method (200% of the straight-line 
rate). For comparison, find the straight-line depreciation, as well. 

• The calculated values of ROY, DB, SOYD, and SL are rounded internally to the number of 
decimal places specified by the current display setting. A setting of 2 means that 
these values will be rounded internally to two decimal places. 
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Keys: Display: Description: 

FIN Displays DEPRC menu. 
oEPRC 

10000 BASIS BASIS=Ie , eee.ee Cost basis. 

500 SALV SALv=see.ee Salvage value. 

5 LIFE LI FE=5 . ee Useful life. 

MORE First year of 
1 YR . YRI=I.ee depreciation. 

200 FACT~ FACT %=2ee . ee DB percentage factor. 

DB DB=4,eee . ee Depreciation in first year. 
(Salvage value ignored at 
this point.) 

~ RDV=S , see.ee Remaining depreciable 
value after first year 
(BASIS - SALV - 4,000). 

2 YR. Depreciation in second 
DB DB=2 , 4ee.ee year. 

~ RDV=3 , lee .ee Remaining depreciable 
value after second year. 

3 YR. Deprecia tion in third 
DB DB=I , 44e.ee year. 

~ RDV=I , 66e.ee Remaining depreciable 
value after third year. 

Sl SL=I , gee . ee Straight-line depreciation 
for each year. 

~ RDV=3,eee.ee Remaining depreciable 
value after third year us-
ing SL. 
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The ACRS Method 

To calculate the amount of tax deduction under the U.s. Accelerated 
Cost Recovery System: 

1. Display the DEPRC menu: press 1 I! 

2. Enter the cost basis of the asset and press~=::'~ 
3. The Internal Revenue Service publishes tables that list the per­

centage of an asset's basis that can be deducted each year of its 
prescribed life. Look up that value, enter it, and press CRS%. 

4. Press ACRS'l to calculate the value of the deduction. 

Example: ACRS Deductions. Use the ACRS method to find the in­
come-tax deduction for a $25,000 asset over 3 years of a 5-year life. 
Use this hypothetical ACRS table: 

Year 
Percentage 
Deductible 

1 15 

2 25 

3 20 

4 20 

5 20 

Kevs: Displa,: Description: 

F DEPRC menu. 

25000 I a BASIS=25,eee.ee Enters basis. 

15 ACRS %= 15,ee Tabular value, year 1. 

ACRS=3 ,75e,ee Deduction in first year. 

25 ItSII ACRS%=25 ,ee Tabular value, year 2, 

8: Depreciation 107 



ACRS 

20 ACRS% 

ACRS 

ACR S=6 , 250.0 0 

ACR S%= 20 .00 

ACR S=5 , 000.00 

Deduction in second 
year. 

Tabular value, year 3. 

Deduction in third year. 

Partial-Year Depreciation 

When the acquisition date of an asset does not coincide with the start 
of the tax or fiscal year, then the amounts of depreciation in the first 
and last yea rs are computed as fractions of a full year's depreciation . 
Except in SL, the intermediate years are computed as sums of frac­
tions. This does not apply to the ACRS method. 

Suppose you acquired an asset in October and wanted to depreciate it 
for 3 years. (Your fiscal year begins January 1st.) The depreciation 
schedule would affect parts of 4 years, as shown in the illustration. 
The 3 months from October to December equal 'I, year. 

Number of months 

3 9 

Calendar II---:-:-I--=-:-I--::-':-t-~--i 
years 2 : 3: 4; 

Depreciation 
years 

2 3 

1_ 3-year life -I 

For SL depreciation, partial-year calculations are easy: calculate the 
SL value, then use 'I, of that value for the first year, the full amount 
the second and third years, and '14 of that amount the fourth year. 
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For DB and SOYD depreciation, each year's depreciation value is dif­
ferent, as shown in the table: 

Calendar Year Depreciation Value 

1 (Oct.-Dec.) ' I. x year 1 

2 ('I. x year 1) + ('I. x year 2) 

3 (3/4 x year 2) + (' I. x year 3) 

4 (Jan.-Sept.) 3/. x year 3 

Example: Partial-Year Depreciation. A movie camera bought for 
$12,000 has a useful life of 10 years with a salvage value of $500. 
Using the sum-of-the-years' -digits method, find the amount of depre­
ciation for the fourth year. Assume the first depreciation year was 11 
months long. 

Key.: Display: Description: 

Displays DEPRC menu. 

Stores known values. 

10 

3 YRI=3,00 

SOYD= I ,672,72 Calculates depreciation 
for year 3 . 

./'0 12 0 Stores 1 month's depreci-
1 STO 11 139 . 39 ation from year 3. 

4 Calculates depreciation 
SOYD= I ,463.64 for year 4. 

./' 0 11 0 12 0 1 ,3 41,67 Figures 11 months' 
depreciation from year 4 . 

./'0IRCLI 1 G 1,481,06 Figures total depreciation 
for year 4. 
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Running Total and 
Statistics 

9 

The SUM menu stores and statistically analyzes sets of numbers. As 
you enter the numbers, the calculator displays their running total. 
Once you've entered the numbers into a list, you can: 

• Calculate the mean, median, standard deviation, and range. 

• Display the largest and smallest number in the list. 

• Sort the list from smallest number to largest number. 

With two lists of numbers, you can: 

• Do curve-fitting and forecasting calculations using two SUM lists 
and one of four models-linear, exponential, logarithmic, and 
power. (Curve fitting for the linear model is called linear regression.) 

• Calculate the weighted mean and grouped standard deviation. 

• Find the summation statistics (~x, ~x2, ~y, ~y2, ~xy). 

You can store many separate lists of numbers in SUM, totaling up to 
about 840 items. The maximum number depends on the amount of 
available calculator memory. 
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The SUM Menu 

I 
FIN BUS SUM TIME SOLVE 

I 
CALC INSR DELET NAME GET TOTAL 

I 
I I I 

TOTAL MEAN MEDN STDEV RANGE MORE 

t 
I 

MIN MAX SORT FRCST MORE 

I 

The SUM menu creates lists of numbers and performs calculations 
with a SUM list. 

Table 9-1_ SUM Menu Labels 

Menu Label Description 

[CiilC! Accesses the CALC menu to calculate the total , mean, me-
dian, standard deviation, range, minimum, maximum, 
sorting , and linear regression (including weighted mean and 
summation statistics). 

LIHiRl Allows you to insert numbers into the list. 

I DELEIJ Deletes numbers from the list. 

f HA"E l Allows you to name the list. 

LCEr~ Allows you to switch from one named list to another or to 
create a new list. 

U OTALl Displays the total of all the items in the list. 
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To see the calculator line when this menu is in the display, press 
1 INPUT 1 once. (This does not affect number entry.) 

To see this menu when the calculator line is in the display, press 
1 EXIT I. 

Creating a SUM List 

To keep a running total of a list of numbers or do statistical calcula­
tions with sets of data, first create a SUM list of the values. 

Entering Numbers and Viewing the TOTAL 

To enter numbers into a SUM list: 

1. Press . You'll see ITEM ( 1 )=? if the current list is empty, 
or IT E M (2 or more) = ? if the list is not empty. This is the bottom 
of the current list. 

2. If the list is empty, start filling it (step 3). If the current list is not 
empty, you can do either a or b: 

a. Clear the list by pressing . 1 CLEAR OAT A I • • • (see also 
page 116.) 

b. Get a new list by pressing ~=~ (The old list 
must be named first. Press I or see page 115.) 

3. Key in the value of the first item, ITEM(1) (press ElJ for a nega­
tive number), and press 1 INPUT I." (To view ITEM(1) longer, hold 
down 1 INPUT 1 before releasing it.) 

• Remember that you can do calculations with a number before entering it. This does not 
interfere with the list. Whenever you press I INPUT I. the number (or evaluated. expression) in 
the calculator line is entered. into the list. If you need to use the MATH menu, just press 
• " , do the calculation, then press I EXIT I to return to where you were in SUM. 
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After briefly showing ITEM(1), the display shows 

ITEM ( 2)=? 
TO TA L =number 

TOTAL is the updated, running TOTAL of all the numbers in the 
list (only one number, so far). 

4. To enter ITEM(2), key in the value and press II NPUT I. The prompt 
for ITEM(3) and the new, updated total appear. 

5. Continue entering values for ITEM(3), ITEM(4), etc. The calcu­
lator recognizes the end of the list when an item is left blank (no 
value is entered). 

6. Press I EXIT I to end the list and restore the SUM menu. You can 
now proceed to correct the list, name the list, get another list, or 
do statistical calculations. 

Use these same instructions to enter additional lists. 

Viewing and Correcting the List 

To display a particular list, use _ (see page 116). 

The C!J and [!] keys move up and down the list one number at a 
time . • C!J and . [!] display the beginning and end of the list. 

Changing or Clearing a Number. To change a number after it's 
been entered: display the number, key in the new value, and press 
I INPUT I. 

Use the same method to clear a number to zero. (Do not press I CLR I or 
ffi, which clears the calculator line.) 

Inserting Numbers into a List. Insertion occurs before (or above) the 
current entry. Pressing inserts a zero item and renumbers the 
rest of the list. You can then enter a new value. 

For example, if ITEM(6) is in the display, pressing puts a new, 
zero item between the previously numbered ITEM(5) and ITEM(6). 
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Deleting Numbers from a List. Pressing ... . deletes the current 
item. 

Example: Updating a Checkbook. On May 31, your checking ac­
count balance was $267.82. The transactions for the first 10 days in 
June are: 

Date Transaction Amount Date Trans.ctlon Amount 

6/1 Balance 267.82 6/3 Check - 128.90 

6/1 Deposit 837.42 6/7 Check - 65.35 

6/1 Check - 368.23 6/10 Deposit 55.67 

6/2 Check - 45.36 

Update the checkbook by calculating the running balance. 

Keys: 

-.s .. u'"" ... . 

.1 CLEAR DATA I 

267.82 II NPUT I 

837.42 II NPUT I 

Display: 

ITEM(I)=7 

ITEM (2) =7 

TOTAL=267.82 

ITEM (3) =7 

TOTAL=1,105.24 

Description: 

Displays empty SUM list. 

Enters beginning balance 
and shows running total. 

Enters deposit on 6/1. 

• [f you want to preserve the current list, skip the next step (pressing . 1 CLEAR DATA I). In-
stead, name the list and then press GET *HE 
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368.23@J 

I INPUT I 
45.36 @J 

I INPUT 1 

128.90 @J 

I INPUT I 
65.35 @J 
I INPUT 1 

55.67 I INPUT 1 ITEM (8) =? 

TOTAL=553.07 

ITEM (8) =? 

Enters remaining 
transactions. 

Ends list and displays 
SUM menu again. 

Copying a Number from a List to the Calculator Line 

To copy a number from the list into the calculator line, use [!] or ~ 
to display the number, then press 1 RCL II INPUT I. 

Naming and Renaming a SUM List 

A new list has no name. You may name it before or after filling the 
list, but you must name it in order to store another list. 

To name a list: 

1. Press DIlIII:l from the SUM menu. 

2. Use the ALPHA menu to type in a name. (The ALPHA and AL­
PHA-Edit menus are covered on pages 27-29.) To clear a name, 
press 1 CLR I. 

3. Press 1 I NPUT I. 

The name can be up to 22 characters long and include any character 
except: + - X -i- () < > : ~ space' 

• SUM does accept these exceptional characters in list names, but the Solver functions SIZES 
and ITEM do nol. 
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But only the first three to five characters (depending on letter widths) 
of the name are used for a menu label. Avoid names with the same 
first characters, since their menu labels will look alike. 

Viewing the Name of the Current List. Press I!!!!IIII , then 1 EXIT I. 

Starting or GETting Another List 

When you press tll.!!] , the SUM list that appears is the last one 
used . 

To start a new list or switch to a different one, the current list must be 
named or cleared. If it is named, then : 

1. Press . The GET menu contains a menu label for each 
named list plus DIlilt!ll 

2. Press the key for the desired list. ( • • • brings up a new, 
empty list.) 

Clearing a SUM List and Its Name 

To clear a list's numbers and name: 

1. Display the list you want to clear, then press .1 CLEAR DATA 1 
VE . This removes the numbers. 

2. If the list is named, you'll see AL SO CLEAR LIST NAME? 
Press to remove the name. Press to retain the 
name with an empty list. 

To remove just one value at a time from a lis t, use • •• 

Doing Statistical Calculations (CALC) 

Once you have entered a list of numbers, you can calculate the fol­
lowing values. 
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• For one variable: the total, mean, median, standard deviation, 
range, minimum, and maximum. You can also sort the numbers in 
order of increasing value . 

• For two variables: x-estimates and y-estimates (this is also called 
forecasting), the correlation coefficient for different types of curves 
(this is curve-fitting), the slope and y-intercept of the line, and sum­
mation statistics. You can also find the weighted mean and the 
grouped standard deviation. 

Calculations with One Variable 

The CALC menu calculates the following statistical values using one 
SUM list. 

Table 9-2. The CALC Menu for SUM Lists 

.enu Ke, Description 

Calculates the sum of the numbers in the list. 

Calculates the arithmetic mean (average). 

Calculates the median. 

Calculates the standard deviation.· 

Calculates the difference between the largest and smallest 
number. 

~ t 
Finds the smallest (minimum) number in the list. 

Finds the largest (maximum) number in the list. 

Sorts the list in ascending order. 

Displays a series of menus for calculations with two variables 
for curve fitting, estimation, weighted mean and grouped 
standard deviation, and summation statistics . 

• The calculator finds the sample standard deviation. The formula assumes that the list of 
numbers is a sampling of a larger, complete set of data. If the list is, in fact , the entire set of 
data, the true population standard deviation can be computed by calculating the mean of the 
original list, placing that value into the list, and then calculating the standard deviation. 
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Ellample: Mean, Median, and Standard Deviation. Suppose your 
shop had the following phone bills during the past six months: 

Month 
Phone 

Month 
Phone 

Expens. Expens. 

1. May $340 4. August $780 

2. June $175 5. September $245 

3. July $450 6. October $625 

Calculate the mean, median, and standard deviation of the monthly 
phone bills. Then display the smallest value in the list. 

Keys: 

• 1 CLEAR DATA 1 

VII 
or 

340 1 INPUT 1 

175 1 INPUT 1 

450 1 INPUT 1 

780 1 INPUT 1 

245 1 INPUT 1 

625 1 INPUT 1 

Display: 

ITEM ( 1)=? 

ITEM ( 2 ) =? 
TOTA L=34e .ee 

ITEM ( 3 ) =? 
TOTAL=515.ee 

ITEM ( 7 ) =? 
TOTAL=2 , 615.ee 
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Description: 

Displays current SUM 
list and SUM menu keys . 

Clears current list or gets 
a new one. 

Stores May's phone bill; 
shows total. 

Stores June; updates 
total. 

Stores phone bills for 
July-October and keeps a 
running total. 



I EXIT I 2,615.00 Displays CALC menu . 

MEAN=435 . 83 Calculates mean. 

MEOIAN=395.00 Calculates median. 

STOE V=231 . 55 Calculates standard 
deviation. 

Displays rest of CALC 
menu. 

MIN =175.00 Finds smallest number. 

Calculations with Two Variables (FRCST) 

The FRCST menu does the following two-variable calculations using 
two SUM lists: 

• Fits x- and y-data to a linear, logarithmic, exponential, or power 
curve. 

• Forecasts estimated values based on that curve. 

• Finds the weighted mean and grouped standard deviation. 

• Shows you the summation statistics (2:x, 2:x2, 2:y, 2:y2, 2:xy, etc.). 
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'" "EAN MEDN STDEV RANG MORE : 
I 

MIN MAX SORT FRCST MORE 

I 
(select x and y) 

I 
y CaRR M B MORE , 

I 
MODL WMN G.SD SIZE MORE 

I 

1 LIN LOG EXP PWR 

~x ~y ~X2 ~Y2 ~XY MORE 

After pressing , you must specify two previously created 
lists-one for the x-variable and one for the y-variable. The two lists 
must have the same number of items. 
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Table 9-3_ FRCST Menu Labels 

Menu Labe' Description 

list name for x-variable These specify the two lists of data to be com-
list name for y-variable pared. Also used for estimations: store x and 

estimate Y I or vice-versa. is the menu la-
bel for an unnamed current list. 

- Calculates the correlation coefficient, a number 
between - 1 and + 1 that measures how closely 
the x ,y data points match the calculated curve. . Calculates M. For the linear model, this is the 
slope. . Calculates B. For the linear model , this is the y-
intercept. 

~ 
Displays a choice of the four curve-fitting models: 

, and 

Calculates the weighted mean of the x-values us-
ing the weights in the y-list. 

Calculates the standard deviation of a set of x-
values grouped by frequencies specified in the y-
list. 

The number of items in either list. 

t 
Sum of items in x-list. 

Sum of items in y-list. 

Sum of squares of items in x-list. 

Sum of squares of items in y-list. 

Sum of products of items in x- and y-lists . 

• For the non-linear models, the calculation uses the transformed data values. 
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Curve Fitting and Forecasting 

Curve fitting is a sta tistical method for finding a relationship between 
two variables, x and y. Based on this relationship, you can estimate 
new values of y based on a given x-value, and vice-versa. Each SUM 
list holds the numbers (data values) for one variable. You can select 
one of four curve-fitting models:" 

linear Curve Fit Exponential Curve Fit - .. 
y y 

y = BeMK 

x x 

Logarithmic Curve Fit Power Curve Fit 

BIll ... 
y y 

y - B + M In x y = BXM 

( x x 

* The exponential, logarithmic, and power models are calculated using transformations that 
allow the data to be fitted by standard li near regression . The equat ions for these transfor­
mations appear in append ix B. The loga rithmic model requires positive x-values; the 
exponent ial model requires posit ive y-values; and the power curve requires positive x- and 
y-values. 
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To do curve fiHing and forecasting: 

1. Enter the data into two SUM lists: one for the x-values and one 
for the y-values. Make sure each list has the same number of 
items so that the items are in matched pairs. 

2. From the SUM menu, press to display a 
menu of SUM-list names. The current list is labeled un-
less named otherwise. 

3. Press a menu key to select a list of x-values (independent 
variable). 

4. Select a list of y-values (dependent variable). 

5. Now you see the FRCST menu. Whichever curve-fitting model 
was used last is named in the display. If you want to select a 
different model, press , and then the menu key 
for the model. 

~INEAR I Ilml!lI!i:IDiDiDIIIII"~ 
8. To calculate the curve-fiHing r •• ult., press • • 11 

and ~E!:J 

7. To foreca.t le.timate, a value: 

1. Key in the known value and press the menu key for that 
variabie. 

2. Press the menu key for the variable whose value you want 
to forecast. 
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Example: Curve Fitting. Bl's Dahlia Garden advertises on a local 
radio station. For the past six weeks, the manager has kept records of 
the number of minutes of advertising that were purchased, and the 
sales for that week. 

Number of Minut •• 
Dollar Sal •• of Radio Advarti.ing 

I,-valu •• , SALES, Ix-valu •• , MINUTES, 

Week 1 2 $1 ,400 

Week 2 1 $ 920 

Week 3 3 $1,100 

Week 4 5 $2,265 

Week 5 5 $2,890 

Week 6 4 $2,200 

Bl's wants to determine whether there is a linear relationship between 
the amount of radio advertising and the weekly sales. If a strong rela­
tionship exists, Bl's wants to use the relationship to forecast sales. A 
graph of the data looks like this: 

SALES in Dollars 

y 
.;-

/ , 
3,000 -+' - (forecasled) 

/ 

2,000 
/ 

1,000 
/ 

B 

-+-.--.-,.--,--.--,---.-- x 
0234567 

MINUTES of Advertising 
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Ke,s: 

2 I INPUT I 

1 I INPUT I 
3 I INPUT [ 

5 I INPUT [ 

51INPUT[ 
4 [INPUT [ 

IEXIT[._ 

MINUTES 

I INPUT [ 

Displa,: 

ITEM ( 1)=? 

ITEM (7) =? 

TOTAL=20.00 

TYPE NAME : CINPUTJ 

ITEM (7) = ? 

Now enter and name the second list. 

1400 I INPUT [ 

920 I INPUT [ 

1100 I INPUT [ 
2265 I INPUT [ 

2890 I INPUT [ 

2200 I INPUT [ 

[EXIT[ __ 

ITEM (1) =? 

ITEM (7) = ? 

TOTAL=10 ,77S. 00 

TYPE NAME:CINPUTJ 

SALES I INPUT [ ITEM( 7) = ? 

SELECT X VARIABLE 

Description: 

Displays current SUM 
list and SUM menu keys. 

Clears current list. 

Stores minutes of ad­
vertising (x-values) into a 
SUM list. 

Names this list. (See 
page 27 to use the AL­
PHA menu.) 

Gets a new, empty list. 

Stores weekly sales (y­
values) into a second 
SUM list. 

Names y-list. 

Identifies the lists for 
curve-fitting. 
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SELECT Y VARIABLE 
LI NEAR' 

CORR=0.90 

Selects MINUTES as x­
list, SALES as y-list, 
indicates current curve­
fitting model, and 
displays FRCST menu. 

Correlation coefficient 
for linear model. 

The correlation coefficient calculated above is acceptable to Brs. Us­
ing the linear model, estimate what the level of sales would be if the 
business purchased 7 minutes of advertising time per week. 

7 1JB11 MINUTES=7.00 

SALES=3,357.38 

Stores 7 in variable 
MINUTES . 

Forecasts the sales result­
ing from 7 minutes of 
radio advertising. 

How many minutes of advertising should Brs buy if it wants to attain 
sales of $3,000? 

3000 

" MINUTES=6.16 
The business should buy 
about 6 minutes of ad­
vertising for sales of 
$3,000.t 

Weighted Mean and Grouped Standard Deviation 

Data in one list (x) can be weighted or grouped (by frequency) by data 
in another list (y). To find the mean of weighted data and the stan­
dard deviation of grouped data: 

1. Enter the data values-the x-variable-into a SUM list. 

• If the model named here is not the one you want to use, press 
the one you want. 

and select 

t This result is not the same as it would be if SALES were the independent (x) variable, and 
MINUTES were the dependent (y) variable. 
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2. Enter the corresponding weights or frequencies-the y-vari­
ables-into another list. (To calculate G.SD, the y-values should 
be integers.) 

3. From the SUM menu, press ~ilill D111!1!C rIJ==~to display a 
menu of SUM-list names. The current list is unless 
named otherwise. 

4. Press the menu key for the list of x-values. 

5. Now select the list with the weights (or frequencies) (y). 

6. To calculate the weighted mean, press £I •• 
7. To calculate the grouped standard deviation, press 

Example: Weighted Mean. A survey of 266 one-bedroom rental 
apartments reveals that 54 of them rent for $200 per month, 32 for 
$205,88 for $210, and 92 for $216. What is the average monthly rent 
and its standard deviation? 

Create two SUM lists. The first, called RENT, should contain the 
numbers 200, 205, 210, and 216, in that order. The second can be 
unnamed and should contain the numbers 54, 32, 88, and 92, in that 
order. 

Keys: 

.! CLEAR DATA! 

or 

200 !INPUT! 
205 ! INPUT ! 
210 !INPUT! 
216 ! INPUT ! 

Display: 

ITEM(I)=? 

ITEM ( 5 ) =? 

TOTAL=831.ee 

Description: 

Clears current list or gets 
a new one. 

Stores rents into a list. 
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I EXIT I 
RENT ,,1=,,-,-, 

54 I INPUT I 
32 I INPUT I 
88 I INPUT I 
92 I INPUT I 

REM 

ITEM ( 5 ) =9 

ITEM <1 )=9 

ITEM (5) =7 

TOTAL=266.00 

SELECT X VARIABLE 

SELECT Y VARIABLE 

LI NEAR 

209.44 

5.97 
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Names this list RENT. 
(See page 27 to use the 
ALPHA menu.) 

Gets a new, empty list. 

Stores frequencies into 
second list. 

Displays names of all 
SUM lists. 

Specifies RENT as the x­
list. 

Specifies the current, un­
named list as the y-list 
and then displays the 
FRCST menu. (Ignore 
model type.) 

Average monthly rent. 

Standard deviation of the 
rents. 



Summation Statistics 

The summation values are of interest if you want to perform other 
statistical calculations besides those provided by the calculator. To 
find :!:x, :!:x2, :!:y, :!:y2, :!:(xy), and n, the number of elements in either 
list: 

1. Display the FRCST menu and select the x- and y-Iists as ex­
plained in steps 1-4 of the instructions on page 123. To find the 
summation statistics for just one list of data, specify the same list 
for both x and y. 

2. To see n, press HORE []s~lnl 

3. Press MORE again to display the summation menu, and press 
the menu label for the value you want. 

Doing Other Calculations with SUM Data 

If you would like to do other statistical calculations with SUM data 
besides those in the CALC menu, you can do so by writing your own 
Solver equation. There are Solver functions that can access data 
stored in SUM lists, and there is a summation function that can com­
bine all or part of the values stored in specific lists. 

Refer to • Accessing CFLO and SUM Lists from the Solver" in chapter 
11. 
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Time, Appointments, and 
Date Arithmetic 

10 

The calculator contains a clock and calendar in the TIME menu . You 
can select a 12-hour or 24-hour clock, and a month-day-year or day­
month -year calendar. You can: 

• Record appointments that set alarms with optional messages. 

• Determine the day of the week for a particular date. 

• Calculate the number of days between two dates using the 
360-day, the 365-day, or the actual calendar. 

Viewing the Time and Date 

To view the time and date, press C DC in the MAI N menu . 

If you overwrite the time and date, you can restore them to the dis­
play by pressing 1 CLR I. 
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The TIME Menu 

FIN BUS SUM TIME SOLVE 

I 
CALC APPT ADJST SET 

I 
APT1 APT2 APT10 

Table 10-1. The TIME Menu Labels 

Menu Label Description 

CALC Displays the CALC menu , for calculating the day of the 
week and other date arithmetic. 

APPT Displays the APPT menu for setting and viewing 
appointments. 

[ijDJS,Lo Displays the ADJST menu for adjusting the clock setting. 

r SET Displays the SET menu for setting the time and date, and 
for selecting the time and date formats. 
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Setting the Time and Date (SET, 

Table 10·2. The SET Menu Labels 

Menu Label Description 

Sets the date to the displayed number (MM.DDYYYY or 
DD.MMYYYY). 

" Sets the time to the displayed number (HH.MMSS). 

J\~P1f.l Switches between AM and PM (12·hour clock). 

H;Jt ..a Switches between month/day/year and day.month .year 
formats. 

u ;z4 1 Switches between 12-hour and 24-hour clock formats. 

HELP.::J Displays the formats for entering the clock's date and time. 

To set the time: 

1. Press DltllJ C::;IIC to display the SET menu. 

2. Key in the correct time in the current format (A or P indicates the 
12·hour clock). For example, for 9:08:30 p.m. enter 9.0830 in a 
12·hour clock or 21.0830 in a 24·hour clock. 

3. Press O!JI. to set the new time. 

4. For 12·hour format: press 0 •• 
PM. 

To set the date: 

to switch between AM and 

1. Key in the correct date in the current format. For example, for April 
3,1990 enter 4.031990 in month/day/year format or 3.041990 in 
day. month. year format. 

2. Press DATE. 

Example: SeHing the Date and Time. Set the date and time to 
April 5, 1991, 4:07 p.m. 
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Ke,.: Displa,: Description: 

Displays SET menu. 

4.051991 Sets date. 
FRI 04 / 05 / 9 1 lime 

4.07 Sets time. Press p 
FRI if necessary. 
04/ 05/91 04: 07:xx P 

Changing the Time and Date Formats (SET) 

Use the SET menu to change the time and date formats. To switch 
between !he 12- and 24-hour clocks, press . To switch be-
tween the month/ day/year and day.month.year calendars, press 

Adjusting the Clock Setting (ADJST) 

The ADjST menu adjusts the time setting forward or backward in 
increments of hours, minutes, or seconds. 

1. Press ___ _ 

2. Press the appropriate menu key(s) until the correct time is dis­
played. For example, if the current time setting is 11 :20:xx AM 
(ignoring seconds), pressing twice changes the time to 
1:20 PM. Then, pressing three times changes the time to 
1:17 PM. 

Appointments (APPT) 

You can record up to ten appointments, each with an alarm. An ap­
pointment can contain a message. You can also create repeating 
appointments-appointments that recur at regular intervals. 
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APPT 

I 

APT1 APT2 MORE APT9 APT10 

I 

DATE TIME AJPM MSG RPT 
I -..- for each appointment 

HELP 

Viewing or Setting an Appointment (APT1-APT10, 

Table 10-3_ Menu Labels for Setting Appointments 

Menu Label Description 

DATE Sets the appointment date. 

TIME Sets the appointment time, and automatically enters the 
current date (if the existing appointment date was in the 
past). 

A/ PM Sets AM or PM for 12-hour clock. 

MSG Displays the ALPHA menu and any existing message. 

RPT Displays the existing repeat interval and the menu for 
changing the repeat interval. 

HELP.,J Displays the format for entering the date and time. 

To set an appointment or view its current setting: 

1_ Press rIllE ,then PPT. The display tells you which ap-
pointments (numbered 1- 10) are set and which are past due 
(expired with unacknowledged alarms). 

Pressing MORE displays the status and menu labels for ap­
pointments 6 through 10. 
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2. Press a menu key "I'U through III'Tle . The display 
shows the current appointment, if any, and the menu labels for 
setting appointments. 

3. Optional: press . "1 C"L'E"'A"R"O"'A-;OTA"'I to remove any old information. 

ApPointment number 

""'11: 121121/121121/121121 12::; r G:IlImml:mlrlilD~." 
Menu for setting 
appointments 

Message Repeat interval 

4. Setting the appointment time: Use 12-hour or 24-hour time, as 
appropriate. Key in the time as a number in the form HH.MM. 
For example, 2:25 p.m. would be 2.25 (12-hour format) or 14.25 
(24-hour format). Press T1"1 . The date is automatically set to 
the current date if the existing date is in the past or was cleared. 

For 12-hour format: press IIA'II to switch between AM and 
PM. 

5. Setting the appointment date: Key in the date in the current 
date format. For example, enter October 4, 1990 as 10.041990 
(month/ day/year format) or 4.101990 (day.month.year format). 
Press DAT E . If the appoilltmelll is within a year from today, you 
can omit the year. 

6. The appointment message (optional,: To set, change, or just 
view a message, press . Type the message (refer to page 
27 for using the ALPHA menu). Messages are limited to a maxi­
mum of 22 characters. Press I INPUT 1 when done. (Press I EXIT I to 
negate any changes and retain the original message.) 

7. The repeat Interval (optional,: To set, view, or change a repeat 
interval, press . Key in an integer and press the appropri­
ate key. For example, 2 causes the appointment to go off 
at the same time every other day; 90 sets the repeat in-
terval to 11;' hours. sets the appointment to non-
repeating. You can specify repeat intervals up to 104 weeks in 
length (728 days, 17,472 hours, etc.) 
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8. When done, press I EXIT I to return to the APPT menu. The ap­
pointment you just set will be recorded, such as SET: 1. You can 
check an appointment by pressing its menu key (such as 

AP U ). 

I CLR I restores an appointment's time and date to the display if it has 
been overwritten by other operations. 

Acknowledging an Appointment 

To acknowledge the appointment and clear the message, press any 
key (except . ) during the beeping. Appointments not acknowledged 
within 20 seconds become past due. 

When an appointment 'comes due: the alarm starts beeping and the 
alarm annunciator «<e»)) is displayed, even if the calculator was off.*t 
The message (or, if none, the time and date) is displayed. 

Unacknowledged Appointments 

An appointment not acknowledged during its alarm becomes past 
due. The alarm annunciator remains on. 

To acknowledge a past·due appointment: 

1. Press emil []U D 
2. Press the menu key for the past-due appointment. 

3. Press I EXIT I to return to the APPT menu. The acknowledged ap­
pointment is no longer listed as past due. 

A repeating appointment is deactivated while it is past due and will 
not go off subsequently until the past-due appointment has been 
acknowledged . 

• If the calculator is in the middle of a complex calculation when an appointment comes due, 
the ala rm annunciator comes on and the calculator beeps once. When the calculation is 
done, the alarm goes off. 

t The beeping can be suppressed or restricted to appointments. See ·Beeper On and Off: 
page 33. 
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Clearing Appointments 

To cancel an appointment or to get rid of a repeating appointment, 
you need to clear the appointment. Clearing changes the date and 
time to 00/00/00, 12:00 AM, and removes the message and the re­
peat interval. 

To clear an appointment, press the menu label for that appointment 
and press .L CLEAR DATA]. 

To clear all ten appointments, display the APPT menu (the menu with 
•• , etc.) and press .[CLEAR DA"TA] •• 

Example: Clearing and Setting an Appointment. Today is Friday, 
April 20, 1990. You want to set appointment #4 to go off every Thesday at 
2:15 p.m. to remind you of a staff meeting. Assume 12-hour time format 
and month/day/year date format. 

Keys: 

• 1 CLEAR DATA 1 

2.15 

-
4.24 _ 

STAFF 1 INPUT 1 

-1 

Display: 

4 : ee / ee / ee 12:eeA 

4: FRI 
04/ 20/ 90 2 : 15A 

4: FRI 
04/20/90 2 : 15P 

4: TUE 
04 / 24/ 913 2 : 15P 

4: TUE 
04 / 24/ 90 2 : 15P 

RPT=NONE 

RPT=l WEEK(S) 
4: TUE 

04/24 /90 2 : 15P 

Description: 

Displays setting for ap­
pointment #4 . 

Clears appt. #4 . 

Stores appt. time and 
supplies current date. 

Sets appt. time to PM. 

Stores appt. date. 

Enters message: ·staW. 

Displays RPT menu. 

Sets repeat interval. 
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SET:4 Returns to APPT menu . 
Appt. 4 is ' set: 

Date Arithmetic (CALC) 

The CALC menu performs date arithmetic: 

• Determines the day of the week for any date. 

• Determines the number of days between dates using one of three 
calendars- actual. 365-day, or 360-day. 

• Adds or subtracts days from a date to determine a new date. 

The calendar for date ari thmetic runs from October 15, 1582 to De­
cember 31, 9999. 

To display the CALC menu, press T1"E , then ..,= """ 

Table 1 0-4. CALC Menu Labels for Date Arithmetic 

Menu Label Description 

OATEl Stores or calculates a date. Also displays the day of the 
OATE2 week. If you omit the year, the calculator uses the current 

year. 

DAYS Stores or calculates the number of actual days between 
DATE1 and DATE2 , recognizing leap years. 

3600 Calculates the number of days between DATE1 and DATE2 
using the 36D-day calendar (3D-day months). 

3650 Calculates the number of days between DATE1 and DATE2, 
using the 36S-day calendar, ignoring leap years. 

TODAY A shortcut: recalls the current date, which can then be 
stored in DATE1 or DATE2. 

The calculator retains the values for the TIME CALC variables DATEl, 
DATE2, DAYS until you clear them by pressing .1 CLEAR DATA I while 
the CALC menu is displayed . 

To see what value is currently stored in a variable, press I RCL I menu 
label. 
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Determining the Day of the Week for Any Date 

To find the day of the week for any date, key in the date and press 
DATEI or DATE2 

Calculating the Number of Days between Dates 

To calculate the number of days between two dates: 

1 . Key in the first date (for today's date, use TOORY) and press 
DATEI . 

2. Key in the second da te and press R E2 . 

3. Press DAYS , 3600 , or 36SD to calculate the number of 
days using that ca lendar. 

Example: Calculating the Number of Days between Two 
Dates. Find the number of days between April 20, 1949 and August 
2, 1986, using both the actual calendar and the 365-day calendar. As­
sume the date format is month/ day/year. 

Keys: 

IME 
CRLC 

4.201949 

8.021986 
DRTE2 

DRYS 

Display: 

DATEI = 

04 / 20/1949 WED 

DATE2 

=08 / 02 /1986 SAT 

ACTUAL DAYS= 

Description: 

Displays CALC menu . 

Stores Apr. 20, 1949 as 
first date and displays its 
day of the week. 

Stores Aug. 2, 1986 as 
second date. 

Calculates actual number 
13 , 618.00 of intervening days. 

365 DAYS= 13,609 . 00 Calculates number of in­
tervening days by a 365-
day calendar. 
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Calculating Past or Future Dates 

To calculate a date a specified number of days from another date: 

1. Key in the known date (for today '5 date, use UMiil!:l ) and press 

2. Key in the number of days. This number should be negative if 
the unknown date precedes the known date. Press II •• 

3. Press •• 111 

This calculation always uses the actual calendar. 

Example: Determining a Future Date. On February 9, 1990, you 
purchase a 120-day option on a piece of land. Determine the expiration 
date. Assume the date format is month/day/year. 

Keys: 

2.091990 

120 l31li_ 

Display: 

DATE1= 
02/ 09/19'30 FR I 

Description: 

Displays CALC menu. 

Stores Feb. 9, 1990. 

ACTUAL DR\'S= 120.00 Stores number of days 
into the future. 

DATE2= 
~16/~j9 / 1 9 '31Z1 SAT 

Calculates expiration 
date (DATE2). 
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11 
The Equation Solver 

The Equation Solver (the SOLVE menu) stores equations that you enter 
and creates menus for them. You can then use those menus to do 
calculations. Enter Solver equations in algebraic form regardless of the 
calculation mode (ALG or RPN). 

The Solver can store many equations- the number and length of 
equations is limited only by the amount of memory available. The 
equations are stored in a list. 

FIN BUS SUM TIME SOLVE 

I 

CALC EDIT DELETE NEW 

Solver Example: Sales Forecasts 

Suppose part of your job includes making sales forecasts, and that 
these forecasts are revised based on new information. For instance, 

• A change in the price of the product will affect sales by a fore­
casted percentage, A %. 

• A change in sales-force training will affect sales by a forecasted 
percentage, B%. 

• A competitor's new product will affect sales by a forecasted per­
centage, C%. 
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Regardless of how you do this calculation (even if you do it long­
hand), you are using an equation: 

Next Forecast 

or: 

Old Forecast + Change in Old Forecast 
Old Forecast + (Projected Percentage Changes 
X Old Forecast) 

NEXT = OLD + «A % + B% + C%) -7 100 X OLD) 

Using the SOLVE and ALPHAbetic menus, you can type in this equa­
tion as 

NE XT=OLD+ (A% +B %+C %)+ 100 x OLD 

and then automatically create this menu-which contains all the 
variables' labels- by pressing I INPUT I CALC :' 

Each menu label represents a variable. You can use them to store and 
calculate values the same way you use other menus and their built-in 
variables. 

Entering a Solver Equation. To type this equation, you must use 
the ALPHA menu. If you are not familiar with the ALPHAbetic 
menu, refer to 'Typing Words and Characters' on page 27. 

Keys: 

SOLVE 

NEW 

Display: 

TYPE EQUATION , 
[INPUT] 

Description: 

Displays SOLVE menu, 
then ALPHA menu. 

* Because the Solver uses arithmetic priority (X, ~ before +, - ), a second set of parentheses 
(before A% and after the second OLD) is not necessary. See 'Order of Calculations: page 
153. 
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NEXT G ala 
G rn A ['2J [±] 
B ['2J G c ['2J 
[]G 100 0 

The equation is too long 
for the display. 

OLD ".O+(A%+B%+C% ) 
-;-100 x OlD 

NEXT=OlD+ 
(A% +8% +C% ) -:-1 ... 

",0 + ( A% +8% +C%) 

-;-100 x OlD 

NEXT=OlD+ 
(A% +8 % +C%) -:-1 '" 

Enters equation into list. 

Controls view of full 
equation. 

Displays SOLVE menu. 

Calculating with the Solver. Suppose last month's forecast for a 
product was 2,000 units. In the meantime, three market changes have 
occurred that affect this forecast. A) The price of the product has 
dropped, causing an expected 20% increase in sales . B) A major sales­
force training program started, causing an expected 5% increase in 
sales. C) A competitor is introducing a new product, causing an ex­
pected 15% drop in sales. Calculate the new forecast for next month. 

Ke,s: 

2000 ~""D"" 

5 

Displa,: Description: 

VER I FY I NG EQUAT I ON Verifies that equation is 
valid; creates Solver 
menu with menu labels 
for this equation. 

OlD=2,000,00 

A%=20.0B 

8%=5,1313 

C%=-15,BB 

Stores old forecast. 

Stores effect of price 
drop on sales. 

Stores effect of sales­
force training on sales. 

Stores effect of 
competitor's new prod­
uct on sales. 
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HE~T NE XT=2 ,200.00 Calculates new forecast 
for next month . 

Suppose your boss wants next month 's forecast to be 2,300 units. You 
can't affect A % or C%, but you can affect B% through the sales train­
ing program. Determine what B% must be for NEXT to equal 2,300 
units. All you need to do is re-enter the one value you are changing: 

Keys: Display: 

2300 HEleT NE XT=2 , 300.00 

8%=10.00 

The SOLVE Menu 

Description: 

The training program 
would need to result in a 
10% increase in sales to 
effect a new forecast of 
2,300. 

If the Solver list is empty, you will see an instruction for entering an 
equation when you press SOLVE : 

If the Solver list is not empty, you will see the current equation- the 
last one entered or selected . 

Pressing ~, [!], .~, and . [!] moves you through the list. 
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Table 11-1_ The SOLVE Menu Labels 

Menu Label Description 

:.tRLC:J Verifies the current equation and creates menu labels for it. 
This is necessary before doing any calculations. 

[ IItIU Accesses the ALPHA-Edit menu (page 28) so you can alter 
the current equation. The arrow keys move long equations 
across the display. 

I.IIELETJ Deletes the current equation or just its variables (that is. the 
space allotted in memory for the variables). 

Allows you to enter a new equation . 

While you're working with a specific equation in the Solver, the 
equation's own menu appears in the display. To retrieve the primary 
SOLVE menu, press 1 EXIT I. 

Entering Equations 

To make an entry into the Solver list: 

1. Press . (To insert the new entry at the bottom of 
the list, press . [!] .) 

2. Use the ALPHA menu to type in characters (see page 27), and 
use the regular keyboard to type in digits and arithmetic oper­
ators (+, ~ , '1', etc.). If you make a mistake, use ~ to backspace 
or 1 CLR 1 to start over. Or press 1 EXIT 1 to bring up the ALPHA-Edit 
menu. 

3. Press 1 INPUT 1 to store the equation . 

4. Press to verify that the equation is valid, and to create 
its menu labels. You now can proceed with your calculations. 
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When you press CALC , the calculator displays: 

VERIFYING EQUATION", 

while the Solver checks that the equation is mathematically valid. 
(However, the Solver has no way of checking whether the equation is 
the right one for your problem.) If the equation cannot be solved, the 
calculator briefly displays: 

INVALID EQUATION 

and the cursor will blink at the first character that the Solver could 
not interpret. (It is possible that your mistake is somewhere else, but 
this is a good place to start looking, since this is where the Solver got 
stuck.) The ALPHA-Edit menu appears so you can make changes, 
Check to be sure you've made no typing mistakes, and that you've 
followed the rules for writing equations given on page 154 under 
"What Can Appear in an Equation: 

An entry that is not an equation will be stored when you press 
1 INPUT I, but it cannot be verified when you press IJ.~ 

Calculating Using Solver Menus (CALC) 

If pressing ell(. creates a Solver menu for your equation, then the 
equation is good (that is, mathematically valid). 

If the equation contains more than six variables, the Solver uses the 
label "RE to switch between sets of menu labels. 

Calculator line 

~10.00 CJmIliWll __ .. _ 

Solver menu 

To test whether your equation is in fact correct, test it out by entering 
some values for which you already know the result, and see if the 
Solver's result is correct. 
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To do a calculation using a Solver menu: 

1. Store values in all but one of the variables (for example, 2000 
OLD , etc.). Remember that you can verify stored values by 

pressing I ACL I menu label. 

2. To start the calculation, press the menu key for the variable you 
want to calculate. 

In most cases, this is all you need to know about how the Solver 
works. However, certain types of equations are more difficult to solve. 
If, during the calculation, the display temporarily shows two lines of 
changing numbers, such as 

A:1.50000000000 
A: 1.13476129834 + 

then the Solver is searching for a result for the variable A. Read the 
section, "How the Solver Works: starting on page 166. 

Example: Return on Equity. The Return on Equity of a business can 
be defined as: 

ROE Operating income - Interest - Taxes 
Common equity 

Find the ROE of a small firm with $2,000 in assets. The assets earned 
10% while its debt cost it 8%. The assets were financed using $500 of 
common equity and $1,500 of debt. The firm paid no taxes. 

Operating income = assets x percentage earnings on assets 
= ASSET X%ERN 

Interest = debt X percentage interest paid on debt 
= DEBTX%INT 

Common equity amount of common equity used for financing 
= EQTY 

The Solver equation would be: 

ROE=(ASSETx%ERN-DEBT X%INT-TAX)+EQTY 

11: The Equation Solver 147 



Keys: 

SOLVE 
HEW 

ROE G 
ill ASSET 0 
00 ERN 
G DEBT 0 
00 INT 

G TAX rn 
[±] EQTY 

CALC 

8 >'IHT 
MRE a 
TAX 

500 

HORE 
ROE 

Display: 

TYPE EQUATION; 
[INPUT] 

.. -DEBT x %INT-TA X) 
+EQTY 

ROE= ( ASSET X%ERN 
-DEBT x .. 

ASST=2 , 000.00 
%ERN=10.00 
DEBT=I,500.00 
%INT=8.00 

TAX=0.00 
EQTY=500.00 

ROE=16.00 
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Description: 

Restores MAIN menu. 

Displays ALPHA menu. 

Entering the equation. 

Stores the equation. 

Verifies the equation and 
displays the menu labels 
for ROE, ASSET, %ERN, 
DEBT, %INT, and (press 

) TAX and EQTY. 

Stores the values for the 
assets, the percentage 
earnings on assets, the 
amount of debt, the per­
centage interest paid on 
the debt, the taxes paid, 
and the common equity. 

The return on equity is 
16%. 



Editing an Equation (EDIT) 

If you have an I NVALl 0 EQUAT ION, the cursor stops over the first 
character that the Solver could not logically interpret. 

You can alter the current equation using the ALPHA-Edit menu: 

1. Press EDI to access the ALPHA-Edit menu . (See "Editing AL­
PHAbetic Text: page 28.) You can use ~ (backspace) and 1 CLR 1 

(clear), as wel l. 

2. To insert letters, press ALPHR and the appropriate letters. Press 
1 EXIT 1 to bring back the editing menu. 

3. Press 1 INPUT 1 to replace the previous version with the edited 
version. 

Editing an equation clears its variables. 

To abort an editing operation without saving any of the changes, 
press 1 EXIT I. 

Naming an Equation 

Naming equations helps you identify them later. The name precedes 
the equation, separated by a colon . If you don't name an equation 
initially, you can name it later using tillD 

FORE: NEXT=OLO+(A%+B%+ ... 
Im!IIIBDInmCIDII 

Type the name just as you type the rest of the equation. The calcu­
lator knows that whatever comes before the colon is not part of the 
equation. The name is for your visual aid only; the calculator cannot 
recognize it. 

Names can be any length and contain any character except 
+ x () <>A space 
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Finding an Equation in the Solver List 

To display an entry in the Solver list, display the SOLVE menu and 
move through the list using the wand [!] keys . • w moves to 
<TOP OF LIST> and . [!] moves to <BOTTOM OF LI ST>. 

Shared Variables 

If two or more equations contain the same variable, that variable is 
shared among those equations. For example, suppose your Solver list 
of equations includes these two equations labeled RUG, which figures 
the cost of a carpet, and TOTAL, which figures the total cost of buy­
ing a carpet and installing it: 

RUG: P / YDXLXW~9=COST 

TOTAL: COST+HOURSX20,50=CHARGE 

COST is a shared variable, You can calculate a value for COST using 
the RUG equation, then switch to the TOTAL equation and calculate 
CHARGE after entering HOURS. Since the value for COST is shared, 
you do not need to store it again. 

No sharing occurs between variables outside the Solver and those 
within the Solver. For example, this COST variable in the Solver is not 
shared with the COST variable in the MU%C and MU%P menus in 
BUS. 

To transfer values between built-in variables and Solver variables, 
store them into storage registers. Recall them after switching menus, 
Remember that the value in the calculator line stays there when you 
switch menus. 

150 11: The Equation Solver 



Clearing Variables 

You can clear the variables in a Solver equation just as you clear vari­
ables in other menus: press .1 CLEAR DATA 1 while the menu with those 
variables is displayed. 

Make sure that the menu for the variables is in the display. (The equa­
tion itself should not be in the display. If it is, press IlL .) Pressing .1 CLEAR DATA 1 now sets NEXT, OLD, A %, B%, and C% to zero. 

Variables are also cleared when their equation is edited. 

Note 

If the SOLVE menu is displayed (rather than the SOLVE 
CALC menu), then pressing .1 CLEAR DATA 1 will prompt 
DELETE ALL VAR I ABLES? Press , otherwise 
you will lose the variables in all the equations. (See 'Delet­

ing All Equations or Variables in the Solver: page 152.) 

Deleting Variables and Equations 

Each equation in the Solver list uses calculator memory to store 1) 
itself, and 2) its variables.' 

Deleting a variable is quite different from clearing it: 

• Clearing a variable sets it to zero; the variable retains its storage 
location in memory. This does not save memory space . 

• An equation thai has not been verified (~ pressed) does not have any variables allo-
cated to it. Therefore, it has no variables to be cleared or deleted. 
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• Deletillg a variable erases its value and its storage location. This is a 
way to save memory space. If a variable is shared, its value is lost 
to all equations that share it. The memory space for a deleted vari­
able is re-created the next time you use that equation . 

Deleting One Equation or Its Variables (DELET) 

To delete an equation or its variables: 

1. Display the equation . 

2. 

3. To delete the equation, respond to both questions: 

DELETE THE VARIABLES? 
DELETE THE EQUATI ON? 

(If the entry has no variables allocated, then only the second 
question appears.) 

4. To delete just the variables, respond to 
DELETE THE EQUATION ". This preserves the equation. 

Deleting All Equations or All Variables in the Solver 
(. 1 CLEAR DATA I) 

To delete all the equations in the Solver, or just all the variables in all 
the equations: 

1. Display the SOLVE menu . It doesn't matter which equation is 
displayed. 

2. Press . IcLEARDATAJ . To delete all equations, respond to 
both questions: 

DELETE ALL VAR IABLE S? 
DELETE ALL EQUATIONS? 

3. To delete just the variables, respond to 
DELETE ALL EQUATION S". This preserves all equations. 

152 11: The Equation Solver 



Writing Equations 

An equation in a book looks different from an equation in the Solver. 
A numerator and denominator might be separated by a bar, such as 

a + b + c 
d - e x f 

Since a Solver equation appears all on one line, you must group the 
numerator and denominator separately by using parentheses, such as 

( A+B+C) ~ ( D-E xF ) 

Order of Calculations. Operations occur from left to right but do: 

• Exponentiation first. For example, AXBA3=C is interpreted as 
A x B3 ~ C. B is raised to the 3rd power and then multiplied by A. 
To raise A x B to the 3rd power, write the equation as 
( AXB ) A3=C . 

• Multiplication and division before eddltlon and subtraction. For 
example, A +B.;.C= 12 is interpreted as A + (B/c) ~ 12. To divide 
the sum of A + B by C, enter the equation as (A +B hC= 12. 

Parentheses. Parentheses override the above rules of priority. When 
in doubt, use parentheses. It never hurts to use parentheses- even mul­
tiple parentheses. (Do not use brackets or braces.) 

For example, earlier (page 142) we used the equation 

Next Forecast ~ Old Forecast + (-,(A=%,--+,-,B'-%"'--+-'---"C:":%:.I),-,-X,--"O,-,l=d-,Fo=r,,-ec=a:::s~t), 
100 

which was entered into the calculator as 

NE XT=OLD+( A%+B%+C% ).;. 100x OLD. 
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--,---=-A-,----,- would be entered as A.;. ( 8x C) . 
B x C 

B x C A + could be entered as A +8 xC.;. ( Ox E ). o x E 

A + (0 ~ ~) Cx E could be entered as A+B xC.;.( ( O+5 )x E) . 

What Can Appear in an Equation 

Long Equations. There is no limit on the length of an equation (or 
the number of variables it has) if there is enough memory to store it. 
An equation longer than one display line (22 characters) moves to the 
left and adds an ellipsis ( ... ). 

To view a long equation, move the cursor using the arrow keys on the 
ALPHA-Edit menu . For example: 

TOTALCOST=LENGTH xWIOTH xHEIGHT .;. 12 xUNITx(I+MARKUP% 
';' 11313 ) 

looks like 

TOTALCOST=LENGTH xWIOT_ 

when it is stored. Press IIInJU •••• 1 to view successive por­
tions of the equation: 

_HX HEIGHT.;.12 xUNIT x (I+_ 

Spaces. You can use as many spaces as you like between variables, 
operators, and numbers. 
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Names of Variables. A variable's name can be up to 10 characters 
long, but cannot contain the characters + x ~ ( ) 
< > : space 

The first three to five characters (depending on their widths) become 
the variable's menu label. Therefore, make sure no two variables in 
the same equation have the same first three to five characters. 

Do not use AND, NOT, OR, XOR, or PI as variable names because 
they will be interpreted as functions . 

Numbers (Constants). Do not put commas or other characters in 
numbers. For instance, type 113131313 for ten thousand (llot $113,1313(3). 

Parentheses. Do not use brackets or braces. Parentheses determine 
order, but do 1I0 t imply multiplication. For example, the equation P," 
= P, (1 - F) would be typed into the Solver as PSN=P S X( I-F). The 
x sign must be inserted between P S and the parenthesis. 

Functions and Conditional Expressions. An equation can contain 
any of the functions and conditional expressions given in the table on 
pages 157- 159. Some of these functions also have typillg aids. 

Math Operators ("Typing Aids"). All of the math operators are lo­
cated either on the keyboard ([B, . DEl, etc.) or in the MATH menu 
(L .EX!! , etc.). Any of these operators except 00 can be in­
cluded in an equation. (In the Solver, % is just a character.) You can 
call up the MATH menu from the Solver. 

Many of these operators look different in an equation: pressing . IEJ 
produces SQR T ( , for example. You then supply a number or vari­
able followed by a closing parenthesis. The list of Solver functions on 
pages 157-159 shows the spelling of each function. Note that you 
supply the number after supplying the function. 

You can also type these functions letter by letter using the ALPHA 
menu. However, it is faster to select math operators directly on the 
keyboard or in the MATH menu. This is called a typillg aid. 
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For instance, these two methods of placing 25! (factorial) into an 
equation are equivalent. Starting after SOLVE HEll 

1. Using the ALPHA Menu 

Keys, Display, Description: 

F 

RBCDE 
FA 

C FAC 

RSTUV 
T FACT 

[D 25 ill 0 FACT< 2 5 ) = 

ABCDE This calculates 25! 
FA CT< 25 ) =A (factorial). 

2 . Using a Typing Aid 

Key., Display, Description: 

.~ATHJ MATH menu labels 
appear. 

NI FA CT< The ALPHA menu auto-
matically returns after 
one MATH selection. 

25 ill 0 FA CT< 2 5 ) = 

This also calculates 25!, 
ft FA CT ( 25 ) =A and with fewer 

keystrokes. 
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Solver Functions 

Here is a complete list of functions that you ca n include in Solver 
equations. The items inside parentheses must be replaced by specific 
numbers, variables, or algebraic expressions. 

In addition, you can use the arithmetic operators (+, -, x, -7, y'), 
but not 00. (In the Solver, % is just a character, not an operator.) 

Table 11-2. Solver Functions for Equations 

Function 

ABS(x) 

ALOG(x) 

CDATE 

CTIME 

DATE(dl :n) 

DDAYS(df :d2:caD 

Description 

Absolute value of x. 

Common (base 10) antilogarithm; 10'. 

Current date. 

Current time. 

The date n days after (when n is positive) or 
before (when n is negative) date dl. The for-
mat for dl is set in the TIME/SET menu. 

Number of days between dates d1 and d2 . 
Formats for dl and d2 are set in the TIME 
menu; cal designates the calendar: 

• cal = 1 for the actual calendar, which 
recognizes leap years. 

• cal ~ 2 tor the 365-day calendar, which 
ignores leap years. 

• cal = 3 for the 360-day calendar, which 
uses 12, 30-day months. 

EXP(x) Natural antilogarithm; eX. 

EXPMI(x) e' - I . 

FACT(x) x!; factorial of a positive integer. 

FLOW(CFLO-/isfname :f1ow#) Value of the speci fied cash flow. 

FP(x) Fraclional part of x. 
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Table 11-2. Solver Functions for Equations (Continued) 

Function 

HMS(time) 

HRS(time) 

IOIV(x:y) 

IF(cond:expr 1 :expr2) 

INT(x) 

INV(x) 

IP(x) 

ITEM(SUM-listname:item#) 

LN(x) 

LNP1(x) 

LOG(x) 

MAX(x:y) 

MIN(x:y) 

MOO(x:y) 

PI 

RNO(x:y) 

S(variable name) 

SGN(x) 

Description 

Converts time in decimal hours to HH.MMSS 
format. 

Converts time in HH.MMSS format to deci­
mal hours. 

Integer part of the quotient of x/yo 

Conditional expression: if cond is true, use 
exp'1; if cond is false , use exp'2' See page 
161 . 

Greatest integer less than or equal to x. 

Inverse of x; 1/x. 

Integer part of x. 

Value of the specified SUM-list item. 

Natural (base e) log of x. 

In(1 + x) 

Common (base 10) log of x. 

Compares x and y, and returns the larger of 
the two. 

Compares x and y, and returns the smaller 
of the two. 

Remainder of the division x/yo MOO(x,y) - x 
- y x INT(x/y) 

~ ; 3.14159265359 (12 digits). 

Rounds x to y decimal places if 0 '" Y '" 11 , 
or rounds x to y significant digits if - 12 .,;;; Y 
!!!SO - 1. Y must be an integer. 

Used in an IF function to test if solving fo, 
the variable named. Used to combine related 
equations into one Solver menu. See page 
165. 

Sign of x (+ 1 if x > 0, 0 if x ~ 0, - 1 if 
x < O. 

158 11: Tha Equation 50lvar 



Table 11-2. Solver Functions for Equations (Continued) 

Function 

l:(ctr:cl :C2 :s:expr) 

SIZEC(CFLO-listname) 

SIZES(SUM-listname) 

SPFV(i%:n) 

SPPV(i%:n) 

SO(x) 

SORT(x) 

#T(CFLO-listname:flow#) 

TRN(x:y) 

USFV(i%:n) 

USPV(i%:n) 

Description 

Summation of the algebraic expression expr 
for values of the counter Clr, stepping from 
c 1 to C2 at increments of s. See page 163. 

The number of the last flow in specified 
CFLO list. 

The number of items in specified SUM list. 

Future value of a single $1.00 payment; 
equivalent to (1 + i% --7-- 1 OOr. n is the num­
ber of compounding periods. i% is the 
interest rate per compounding period, ex­
pressed as a percentage. 

Present value of a single $1.00 payment; 
equivalent to 1 --7-- SPFV(i%:n). n is the num­
ber of compounding periods. i% is the 
interest rate per compounding period, ex­
pressed as a percentage. 

Square of x; x2 . 

Square root of x; Vx. 
The number of times that specified cash 
flow occurs. 

Truncates x to y decimal places if 0 .s.;;: Y ~ 
11, or truncates x to y significant digits if 
- 12 .:s;; Y .:s;; - 1. Y must be an integer. 

Future value of a uniform series of $1.00 
payments; equivalent to (SPFV(i%:n) - 1) ..­
(i% --7-- 100). n is number of payments. i% is 
periodic interest rate, expressed as a 
percentage. 

Present value of a uniform series of $1.00 
payments; equivalent to USFV(i%:n) + 
SPFV{i%:n). n is number of payments. i% is 
periodic interest rate, expressed as a 
percentage. 
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Example Using a Solver Function IUSPV): Calculations for a 
Loan with an Odd First Period. Suppose an auto purchase is fi­
nanced with a $6,000 loan at 13.5% annual interest. There are 36 
monthly payments starting in one month and five days. What is the 
payment amount? 

Use the following formula when the time until the first payment is 
more than one month but less than two months. Interest for this odd 
(non-integer) period is calculated by multiplying the monthly interest 
by the number of days and dividing by 30. 

The formula for this loan is: 

PV (1 + ANN! x DAYS) + PMT 
1200 30 ( 

1 _ (1 + ANN! )_N) 
1200 ~ 0 

ANN! 
1200 

where: 

ANN! ~ the annual percentage interest rate. 
N ~ the number of payment periods. 
DAYS ~ the number of leftover, odd days (an integer from 0 through 

30). 
PV ~ the amount of the loan. 
PMT ~ the monthly payment. 

The formula can be rearranged and simplified using USPV, the Solver 
function for returning the present value of a uniform series of 
payments: 

PV x( 1+ANNI~1 2 ee x DAY S~3e ) + 

PMT x USPV ( ANNI~12:N ) =e 

The keystrokes are: 

PV 0 rn 1 [!] ANNI [!] 1200 0 DAYS [!] 30 rn 
G PMT 0 uSPV rn ANNI [!] 12:N rn 00 
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Keys: 

-
(type in equa­
tion as shown 
above) 

6000 _ 

13.5 _ 5_ 
36 _ 

Display: 

(BOTTOM OF LIST) 

TYPE EQUA TION; 
( I NPUTJ 

... MT x USPV (ANN I + 
12:N)=0 

0.00 

PV=6,000.00 

ANNI=13.50 

DAYS=5.00 

N=36.00 

PMT=-203.99 

Description: 

Displays SOLVE menu 
and bottom of Solver 
list. 

Displays ALPHA menu. 

Remember that the colon 
is located after _. 
(Press __ 

- .) 
Enters equation, verifies 
it, and creates menu. 

Stores loan amount in 
PV. 

Stores annual percent in­
terest in ANNl. 

Stores number of 00:.1 
days in DAYS. 

Stores number of pay­
ments in N. 

Calculates monthly PMT 
of $203.99. 

Conditional Expressions with IF 

Equations can include conditional expressions using the function IF. 
The syntax of the IF function is: 

IF (conditional expression : algebraic expression : algebraic expression)· 
+ + 

then or else 

• A cQrlditional expression that contains within it an algebraic expression might cause the error 
I NVAL I 0 EQUAl ION. If this happens, insert a + before the left parenthesis starting the 
algebraic expression. For example, change IF « A +2) +5 < 12: ... to 
IF( +(A+2)+S<12:. 
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For example, the Solver accepts the equation: 

BOt1US= I F (S ALES > 3000: . 02XSALES: .0 1 XSALES) 

According to this equation, if SALES is greater than 3000, then the 
BONUS equals .02 x SALES; otherwise ('or else' ), BONUS equals 
.01 x SALES. 

Logical Operators. Four logical operators can be used in conditional 
expressions: AND, OR, XOR, and NOT. 

Relational Operators. Six relational operators are available for con­
ditional expressions. 

Operator Keys 

> > (ALPHA menu) 

< < (ALPHA menu) 

0 

"" > 0 
,,; < 0 
oF < 

Examples of Conditional Equations. 

• B = IF (A>7 AND A <=15:2 x A76:3 xA +10 ) +C 

Means: If A is greater than 7 and is less than or equal to 15, then 
B ~ 2 x A -;- 6 + c. Otherwise, B ~ 3 x A + 10 + c. 

• VA LUE = FIRST+IF (NO T FIRST=0: HFIRST:0) 

Means: If FIRST is not equal to 0, then 
VALUE ~ FIRST + 1 -;- FIRST. If FIRST ~ 0, then VALUE ~ FIRST. 

• T = WXIF(A=0 XOR B=0:A+B:AxB) 

Means: If A or B, but not both, equals 0, then T ~ W x (A + B). 
Otherwise, T ~ W x A x B. In other words, 

When A ~ ° and B oF 0, T ~ W x B. 
When A oF ° and B ~ 0, T ~ W x A. 
When A ~ ° and B ~ 0, T ~ 0. 
When A oF ° and B oF 0, T ~ W x A x B. 
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Example: Nested IF Functions. An IF function can be used as the 
argument of another IF fun ction. This is called IIestillg. Suppose a cor­
porat ion uses a rating system to determine sa la ry. Employees are ra ted 
on a scale from 1 through 3, and are given the following annual per­
cent raise based on their rating: 

Rating Percent Salary Incr ••• e 

1 3% 
2 6% 
3 10% 

The Solver equation to ca lculate an employee's new salary is based on 
his or her rating and old sa lary. What would be the new annual sa lary 
for an employee with a rating of 2 who currently earns $27,500 
annually? 

Press SOLVE HEW , then enter the equation: 

NEW=OLD X ( 1 + IF ( R= 1 : ,03: IF ( R=2: , 06: , 1 ) ) ) 

To do the calculation : 

Keys: Display: 

27500 OLD OLD=27 , 500,00 

R=2 ,00 

HEW NEW=2 9 , 150 , 00 

Description: 

Stores, verifies, and cre­
ates menu labels for the 
equation, 

Stores old salary. 

Stores rating. 

Calculates new salary. 

The Summation Function (~) 

The ~ function does summation calculations in an equation: 

I (coullter variable : start illg value : ending value : step size : algebraic 
expression) 
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The counter variable takes on a series of values, beginning with the 
startillg value, and incrementing according to the step size, until it 
passes the eliding value. For each value of the counter, the algebraic 
expression is evaluated, and the value is added to the previous value. 
The ~ function returns the final summation. 

For example, when the equation: 

SER IE S =!<I: 1 :6 : 1: I XXAI) 

is solved for SERIES, the counter I runs from 1 through 6 in steps of 
one- that is, 1, 2, 3, 4, 5, 6. For each value I, the expression I XX A I is 
calculated and added to the sum. Thus the stored value of X is used 
to calculate X + 2X2 + 3X3 + 4X' + 5X5 + 6X6 

The following equation uses a variable as the ending value, 0 as the 
beginning value, and a step size of 2. 

S ERIE S =!( I : e: LA S T : 2: I XXA I ) 

If 8 is stored in LAST, I takes on values of 0, 2, 4, 6, and 8. Then the 
stored value of X will ca lculate 2X2 + 4X' + 6X6 + 8X8 

Accessing CFLO and SUM Lists from the Solver 

You can use a Solver equation to perform calculations other than 
those in the CFLO and SUM menus using data stored in CFLO and 
SUM lists. The following Solver functions gain access to these lists. 

• S I Z E C ( eFLO-listname ) returns the number of the last flow in the 
specified CFLO list. For example, if the last flow in the list INV 
were FLOI.J< 6 ) =5 , eee . ee, then S I ZEC ( I HV ) would equal 6.00. 

• FL OW (eFLO-listname: flow number> returns the value of the speci­
fied flow. 

• • T< e FLO-listname : flow number ) returns the number of times the 
specifi ed flow occurs. 

• S IZE S(SUM-Iistname ) returns the number of items in the specified 
SUM list. 
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• ITEM (SUM-listname : item number ) returns the value of the specified 
item. 

Summation of List Data. The ~ function can be used to sum cal­
culations done with numbers in lists. For example, the following 
equation calculates ~x?y? for values stored in two SUM lists named 
XVAR and YVAR, which must have the same number of items: 

SX2Y2 =I< I: 1: SIZES(XVAR): 1: ITEM (X VAR: I )A2x 
ITEM (Y VAR : I) A2) 

'Chi-Squared Statistics' in chapter 13 illustrates another use of the ~ 
fun ction with SUM lists. 

Creating Menus for Multiple Equations (5 Function) 

The 5 (solvillg fo r) function is used in conjunction with the IF function 
to group related equations together and to specify the criteria for 
choosing Olle of them to solve. 

S(variable IIam e) 

The advantage over two separate equations is that the single equation 
gives you a single menu with all possible variables. That way, if you 
are working with two different but related problems, you can keep 
the same Solver menu labels in the display all the time-you don' t 
have to switch equations. 

For example, consider these two equations for conversions: 

KGx2.21=LB and Mx3.28=FT 

The follOwing, rearranged single equation can do either conversion: 

IF ( S (K G) OR S(LB):KGx2.21-LB:M x3 . 28-FT ) =0 

This means: if you are solvillg for either KG or LB, then use 
KG X 2.21 - LB ~ O. Otherwise (that is, if you are solving for M or 
FI), use M x 3.28 - IT ~ O. The two conversion equations are re­
written so that all the variables appear on one side of each equation, 
and the other side is set equal to zero. 
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The S function appears as part of the conditional expression of the IF 
function. You can leave out the " ~ 0 • and it will be understood that 
the whole equation is set equal to zero. 

Example: Unit Conversions. Use the above equation to convert be­
tween kilograms and pounds and between meters and feet. 

Press then enter the equation: 

IF(S(KG) OR S(LB):KGx2.21-LB:MX3.28-FT) 

Press I INPUT I to store it, then CfiLC to verify it and create its menu: 

1. Convert 225 pounds to kilograms. 
Press 225 LB KG. Result is KG= 101 .81. 

2. How many feet equal 100 meters? 
Press 100" I'T. Result is FT=328. 00. 

Note that you do not have to clear variables between steps 1 and 2. 
The S function considers only those values in the part of the equation 
that it is solving. 

How the Solver Works 

The Solver has two ways of finding an answer. First, it tries to find a 
direct solution by rearranging the equation and then solving for the 
variable. If the Solver finds a direct solution, the calculator displays 
the result. 
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If the Solver is unable to find a direct solution, it tries to find the 
answer indirectly by iteration. It estimates a set of answers, sees how 
close they are to a solution, and then makes another set of estimates. 
The calculator displays the Solver's current estimates as the Solver 
searches for an answer. You should keep in mind that there might be 
more tha ll olle solution to all equation, and that it might be necessary 
for you to enter guesses to influence which solution the Solver finds. 
If the displayed estimates don't appear to be proceeding towards a 
number you judge to be a reasonable answer, you can stop this itera­
tive process, enter your own guesses, and restart the search . (See 
"Halting and Restarting the Iterative Search" and "Entering Guesses: 
below.) 

The process of finding a solution iteratively is very complex. There are 
four possible outcomes. Refer to "Solver Calculations" in appendix B 
for additional deSCriptions of these outcomes. 

• Case 1: The calculator displays a result. It is very likely that this is 
a solution to the equation . To check how good this result is, you 
can repeat the calculation by pressing the menu key for the variable 
you solved for. If the two sides of the equation have not been cal­
culated to be exactly equal. the calculator displays a message with 
the values for the left and right sides of the equation. Read "Solver 
Calculations" in appendix B for an explanation of the meaning of 
this display. 

• Case 2: The calculator displays a message with the calculated, un­
equal values of the left and right sides of the equation. The Solver 
has found a possible solution, but you must interpret its validity. To 
see the questionable solution, press I1J or 1 CLR I. Refer to "Solver 
Calculations" in appendix B for more information. 

• Case 3: The calculator displays BAD GUESSES: PRESS [ CLRJ 
TO V lEW . The Solver cannot begin the search with the current 
guesses. Press I1J or 1 CLR 1 to view the starting guesses. To supply 
new guesses, see "Entering Guesses/' below. 

• Case 4: The calculator displays SOLUTI ON NOT FOUND . Check 
to see if your equation and stored values are correct. If the equation 
is correct, you might be able to find a solution by entering very 
good guesses. 
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Halting and Restarting the Iterative Search 

When the Solver is iteratively searching for a solution (in other words, 
when the Solver is displaying sets of estimates), you can halt the cal­
culation by pressing any key except • . The calculator displays the 
message I NTERRUPTED. To see the best estimate the Solver has 
found so far, press I CLR I or [!). You can restart the search from where 
it left off by pressing the menu key for the variable you are solving 
for. Or, you can restart the search using your own guesses (see 'Enter­
ing Guesses: below). 

Entering Guesses 

Entering your own guesses serves two purposes. First, it can save time 
by telling the Solver where to start searching. Second, if more than 
one solution exists, entering guesses may lead the Solver to a solution 
in a specified range. The closer your guesses are to the desired solu­
tion, the better chance the Solver has of finding it. 

You can enter guesses at these times: 

• Before beginning the calculation, after you've stored a value for ev­
ery variable except the unknown variable. If you enter one guess, 
the Solver generates a second guess. 

• After you've halted the iterative search. 

• After the Solver has returned an answer, and you wish to begin 
searching for another answer. 

You can enter one or two guesses. If you enter one guess, the Solver 
makes a second guess. If you enter two guesses, the Solver uses those 
two guesses to start searching for a solution. The Solver works most 
efficiently when the answer is between your two guesses. For exam­
ple, if you know the answer is between 5 and 12, you should enter 5 
and 12 as the starting guesses. 

To enter one guess, key in the value and press the menu key twice. 
For example, 4.5 A A enters 4.5 as a guess for a Solver 
variable named A and starts the calculation. 
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To enter two guesses, key in the first guess and press the menu key. 
Then key in the second guess and press the menu key twice. For ex­
ample, 0 100 R causes the Solver to search for A 
using 0 and 100. 

Example: Using Guesses to Find a Solution Iteratively. One 
equation for calculating the profit from a manufacturing operation is: 

Profit ~ (Price x Quantity) - (Variable costs x Quantity) 
- Fixed Costs 

The C-Sharp Piano Corporat ion sells pianos for $6,000. Variable costs 
are $4,100; fixed costs per year are $112,000. How many pianos must 
C-Sharp sell this year in order to earn a profit of $130,000? (In past 
years, C-Sharp has had to sell between 100 and 200 pianos to make 
an acceptable profit. You can use this information as initial guesses.) 

Press 11110111 , then enter the equation: 

PROFIT=PRI CExQTY-VARCOS TXQTY-FI XCOST 

Keys: 

6000 _II 
4100 
112000 
130000 

Display: 

PRICE=6,eee.ee 

VARCOST=4 , lee.ee 

FI XCOS T=11 2, eee 

PRO FIT=1 3e,eee.ee 

Description: 

Stores, verifies, and cre­
ates labels for the 
equation. 

Stores price. 

Stores variable cost, fixed 
cost, and profit. 
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The following steps enter guesses for QTY If the Solver must search 
iteratively to solve for QTY, it will begin by using the estimates 100 
and 200 . 

Keys: Display: Description: 

100 QTY QTY=100.00 The first guess for QTY 

200 QTY QTY=2 00.00 The second guess for 
QTY. 

QTY QTY:2 0 0.0 00000000- Solves for QTY 
QT Y: 10 0. 000000000+ iteratively. 

QTY=1 2 7 . 37 
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12 
Printing 

The calculator can print information using the HP 82240 Infrared Printer, 
which accepts the infrared signal from the printer port. This chapter 
describes information you can print. Operation of the printer is covered in 
the printer owner's manual. * 

Port 

~ 
,V 

~ 

(hi.] ~!~I<L:~6 

17Bll BUSINESS 

The print annunciator ( .... ) appears in the display whenever the 
calculator sends information through its printer port. 

Because communication goes only one way-from calculator to 
printer-the calculator cannot determine whether the printer is re­
ceiving information. If a printing operation involves many lines of 
information, the calculator slows its transmission rate to allow the 
printer time to print. 

.. Since the HP -17B cannot send control characters to the printer, portions of the printer's 
manual pertaining to control codes and graphics characters do not apply. 
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To preserve battery power, the calculator will not transmit data to the 
printer when the low-power annunciator (c:::J) is on. If a low-power 
condition occurs after you 've s tarted a printing operation, printing 
stops and the calculator displays the message BATT TOO lOW 
TO PRINT . 

The Printer's Power Source 

The speed of the printer depends on whether it is using its optional ac 
adapter. To optimize printing performance, set the printing speed 
mode in the calculator appropriately. To view or change the printing 
speed mode: 

1. Press . MODES . 

2. Press to change and display the new mode. If necessary, 
press again to set the desired mode: 

• PRINTER: AC ADAPTER 

• PRINTER: NO AC ADAPTER 

3. Press IEXITI . 

For long printing operations, printing will be faster using the printer's 
ac adapter and the calculator's appropriate printing speed mode. 
When the printer is powered by batteries alone, be sure to change the 
mode to PR INTER : NO AC ADAPTER so that the calculator will 
not transmit data too rapidly. 

Double-Space Printing 

Press .IMODES I DBl to turn double-space printing on or off. Then 
press IEXIT!. 

Printing the Display (I PRT I) 

To print whatever is in the calculator line, press I PRT I. This prints 
numbers, expressions, single Solver equations, and messages. Menus 
cannot be printed. 
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Printing Other Information (. 1 PR I NTER I) 

PRINTER 

I 

LIST STK REGS TIME MSG TRACE 

The PRINTER menu provides the ability to print most of the informa­
tion you've stored, including the contents of variables, lists, 
appointments, the history stack, registers, and the current date and 
time. You can also transmit descriptive notes to label the output. (To 
print amortization schedules, see "Printing an Amortization Table,'" 
page 71.) 

From within any menu you can press .1 PRINTER 1 to bring up the 
PRINTER menu . This table summarizes those printing activities. 

Table 12·1. The PRINTER Menu Labels 

Menu Label Description 

LL.Ur.J Prints data stored or calculated in the current menu. See 
~ Printing Variables and Lists," below. 

STk Prints the contents of the history stack. 

I REGS ] Prints the contents of registers 0 through 9. 

Prints the current date and time. 

HSG Displays the ALPHA menu for typing a message up to 22 
characters long . See page 175. 

TRRC~ Switches between Trace On and Trace Off modes. See 
"Trace Printing ," page 176. 

Upon completion, a ll of these functions except in.1I return the pre· 
vious menu to the display. 
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Printing Variables, Lists, and Appointments (LIST) 

You can list specific sets of information stored in menus by pressing .1 PRINTER I LiST while the relevant menu labels are displayed. 

Printing the Values Stored in Variables. You can print a listing 
giving the values of all variables whose menu labels are displayed.' 
For example, if the calculator is in the FIN TVM menu, it displays the 
labels U!.YR PV P"T F 0 HER . 

Pressing .1 PRINTER I..."U< ..... now produces a print-out like this: 

N= 
I%YR= 
PV= 
PMT= 
FV= 
P/ YR= 
END MODE 

369.138 
12.59 

65 , 8013.1313 
-693.139 

0.00 
12.99 

Printing Number Lists. To print out the contents of a particular 
SUM or CFLO list, that list must be the current list. Pressing .1 PRINTER I ~ISf while a SUM list named SALES is the current list 
produces labeled output like this: 

NAME : SA LES 

ITEM' 

1 
2 
3 
4 
TOTAL= 

VALUE 

1,499 .130 
920.00 

1 , 100.00 
2 , 265.99 
5,685.00 

• Except IRR %. Instead, press fQ.'C 1 PRT I to print the value (or IRR %. 
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Printing Solver Equations. To print one or all Solver equations, dis­
play the main SOLVE menu (press SOLVE ) . 

• To print just the current equation, press 1 PRT l-
• To print out the entire list of equations, press .1 PRINTER 1 L!o, .... 1..1 

Printing Appointments. To print all stored appointments, display 
the R~ T menu (press RPPT ), then press .1 PR INTER 1 I IT . 

This produces a listing like this for each appointment: 

1: SA T 01 / 23 / 88 10 : aeA 
DEMO FOR SM IT H 
RPT=HOHE 

Menus Not Associated with Stored Data. Remember that many 
menu labels do not represent data, but rather activities, such as 

FIN , BUS ,~ET , and ill . They contain no informa-
tion for printing. The calculator beeps if there is nothing to print 
when you press .1 PRINTER 1 LIST . 

Printing Descriptive Messages (MSG) 

You can include descriptive messages with your printed output by us­
ing se; . For example, suppose you wanted to print a number that 
represents the balance for September. You could start the output with 
the label ' SEPTEMBER BALANCE'. 

1. Press .1 PR INTER I, then "se; . This brings up the ALPHA 
menu. 

2. Type (and edit) the label or message. 

3. Press 1 INPUT 1 to print out the label or message. 

Now print out the number itself (if it's in the calculator line, press 
1 PRT I). 
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Trace Printing (TRACE) 

Trace printing produces a record of all the keys you've pressed and of 
calculated results. When tracing is off, use I PRT I and .1 PRINTER I to 
print what you want. When tracing is on, the calculator uses more 
power and operates more slowly. 

To switch trace printing on and off: 

1. Press .1 PRINTER !. 
2. Press to change the setting. A message informs you that 

tracing is on or off. If necessary, press again to display 
the desired message. 

3. Press I EXIT I. 

Example: Trace·Printing an Arithmetic Calculation. Produce a 
record of the keystrokes you use to do the following calculation and 
store the result in the TVM variable PMT. 

'/12 X 4,800 + 125 

Press .1 PRINTER I to set PR I NT MODE: TRACE ON. If you 
see PR I NT MODE: TRA CE OFF, press again. 

Keys: Print·out: 

I EXIT I EXIT 

FIN 

TVM 

12 .1JEl 12,88 I / X 
8,88 *** 

-.10 x 

-.14800 G 4,888,88 + 

-.11250 125,88 
525,88 *** 

PMT .1 PRINTER I PRINTER 

TRACE 
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How to Interrupt the Printer 

Pressing a calculator key during a printing operation wi ll interrupt 
transmission, but not immediately stop the printing. 

To stop the printer immediately, turn it off. 
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13 
Additional Examples 

Loans 
Simple Annual Interest 

See appelldix F for RPN keystrokes for this example. 

Example: Simple Interest at an Annual Rate. Your good friend 
needs a loan to start her latest enterprise and has requested that you 
lend her $450 for 60 days. You lend her the money at 7% simple 
annual interest, to be calculated on a 365-day basis. How much inter­
est will she owe you in 60 days, and what is the total amount owed? 

V Keys: 

450 8] 7 ['2J 

8] 60 [B 365 
[B 

450 0 

The interest is: (7% of $450) x 60 days 
365 days 

Display: Description: 

450.00 X.a? Annual interest. 

Actual interest for 60 
5. 18 + days. 

455. 18 Adds principal to get to-
tal debt. 

A Solver Equation for Simple Annual Interest: 

OEBT=LOAN+LOAN XI%7100 XOAYS7365 

DEBT = the total owed at the end of the loan period. 
LOAN = the original amount (principal) lent. 
1% = the annual interest rate as a percent. 
DAYS = the number of days in the loan. 
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For instructions on entering Solver equations, see 'Solving Your Own 
Equations: on page 26. 

If you know the dates for the course of the loan, rather than the num­
ber of days, use this for an actual-calendar basis: 

DEBT=LOAN+LOAN x I%+100 x DDAY S( DATE1 : DATE2 : 1 ) +365 

or use this for a 360-day basis: 

DEBT =LOAN+LOAN XI%+1 00 XDDA YS( DATE1 : DATE2 :3)+360 

DATEl 
DATE2 

the date the loan commences. 
the date the loan ends. 

Yield of a Discounted (or Premium) Mortgage 

The annual yield of a mortgage bought at a discount or premium can 
be calculated given the original mortgage amount (PV), interest rate 
(/% YR), periodic payment (PM1), balloon payment amount (if any) 
(FV), and the price paid for the mortgage (new PV). 

Remember the cash-flow sign convention: money paid out is negative, 
money received is positive. 

Example: Discounted Mortgage. An investor wishes to purchase a 
$100,000 mortgage taken out at 9% for 20 years. Since the mortgage 
was issued, 42 monthly payments have been made. The loan is to be 
paid in full (a balloon payment) at the end of its fifth year. What is the 
yield if the purchase price of the mortgage is $79,000? 

1. Since the payment amount (PM1) is not given, calculate it first. 
To do this, first assume 20 years' amortization on the original 
mortgage with no balloon payment (so N = 20 X 12, FV = 0, 
PV = - 100,000, and I%YR = 9). 
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2. Since the balloon amount is not given, calculate it (FV) next. Use 
PMT from step 1, but change N to 5 years (N ~ 5 x 12). 

3. Finally enter current values for N (less number of payment peri­
ods already passed, or 5 x 12 - 42) and PV (proposed purchase 
price, $79,000); then calculate I%YR for the annual yield. 

Step 1: Calculate PMT. Make sure FV O. 

Keys: 

IH 
TVH 

OrnER 
. : r E: \8 ,~ A 

I EXIT I 

20 . H 

9 nVR 
100000 @J 

P 

o FU 

Display: 

12 P/ YR END MODE 

Description: 

Selects menu; sets 12 
payments per year and 
End mode. 

N=240.00 Figures and stores total 
number of payments for 
a full 20-year loan with 
monthly payments. 

PV=-100 , 000.00 

FV=0.00 

PMT= 899.73 

Stores interest rate and 
amount of original loan . 
(Money paid out is 
negative.) 

Sets FV to zero. 

Calculates monthly pay­
ment received. 

Step 2: Enter the new value for N given a balloon in 5 years, then 
find FV, the amount of the balloon. 

Keys: Display: 

N=60 .00 

FV=8 8,707.05 
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Stores number of pay­
ments for 5 years. 

Calculates balloon due in 
5 years. 



Step 3: Enter actual, current values for Nand PV; then find new 
1% YR for discounted mortgage with balloon. 

Ke,.: DI.pla,: 

N=18.BB 

79000 ~ 
PV=-79,BBB 

I%YR=2B.72 

Description: 

Stores number of pay­
ments remaining in 5-
year loan. 

Stores proposed, dis­
counted purchase price 
(new present value). 

Calculates percent an­
nual yield. 

Annual Percentage Rate for a Loan with Fees 

See appendix F for RPN keystrokes for the next two examples. 

The annual percentage rate, APR, incorporates fees usually charged 
when a mortgage is issued, which effectively raises the interest rate. 
The actual amount received (the PV) by the borrower is reduced, 
while the periodic payments remain the same. The APR can be calcu­
lated given the term of the mortgage (N periods), the annual interest 
rate (1% YR), the mortgage amount (new PV), and the basis of the fee 
charged (how the fee is calculated). 

Remember the cash-flow sign convention: money paid out is nega­
tivel money received is positive. 

Example: APR for a LOan with Fees. A borrower is charged two 
points for the issuance of a mortgage. (One point is equal to 1 % of 
the mortgage amount.) If the mortgage amount is $60,000 for 30 
years and the interest rate is Il1f2% annually with monthly payments, 
what APR is the borrower paying? 

1. Since the payment amount is not given, calculate it (PM1) first. 
Use the given mortgage amount (PV ~ $60,000) and interest 
rate (I %YR ~ llW)'o). 
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2. To find the APR (the new 1% YR), use the PMT calculated in step 
1 and adjust the mortgage amount to reflect the points paid 
(PV ~ $60,000 - 2%). All other values remain the same (term is 
30 yea rs; no future value). 

Keys: Display: 

" o.THER .1 CLEAR DATA I 
IEXITI 12 P / YR END MODE 

30 . H N=36e , ee 

11 . 5 ~~~ 
60000 PV=6e ,eee, ee 

o F.II Fv=e,ee 

PMT=-594, 17 

PV=58,8ee,ee 

III • I%YR=II ,76 

Description: 

If necessary, sets 12 pay­
ments per year and End 
mode. 

Figures and stores num­
ber of payments. 

Stores interest rate and 
amount of loan. 

No balloon payment, so 
future value is zero. 

Borrower's monthly 
payment. 

Stores actual amount of 
money received by bor­
rower into PV. 

Calculates APR. 

Example: Loan from the Lender's Point of View. A $1,000,000, 
10-year, 12% (annual interest) interest-only loan has an origination fee 
of 3 points. What is the yield to the lender? Assume that monthly 
payments of interest are made. (Before figuring the yield, you must 
calculate the monthly PMT ~ (loan x 12%) """ 12 mos.) When cal­
culating the 1% YR, the FV (a balloon payment) is the entire loan 
amount, or $1,000,000, while the PV is the loan amount minus the ' 
points. 
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Keys: 

, " 1000000 0 

, "
12 000 
12 CliilD 

1000000 

Display: 

12 P/ YR END MODE 

N=12e,ee 

12e,eee , ee. 

PMT=le,eee,ee 

FV=I,eee,eee,ee 

PV=-97e,eee,ee 

I%YR=12,53 

Description: 

If necessary, sets 12 pay­
ments per year and End 
mode. 

Stores total number of 
payments. 

Calculates annual in­
terest on $1,000,000 ... 

... and calculates, then 
stores monthly payment. 

Stores entire loan 
amount as balloon 
payment. 

Calculates, then stores 
amount borrowed 
(total - points). 

Calculates APR-the 
yield to lender. 

LDan with an Odd (Partial, First Period 

The TVM menu deals with financial transactions in which each pay­
ment period is the same length. However, situations exist in which the 
first payment period is not the same length as the remaining periods. 
This first period is sometimes called an odd or partial first period. 
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The following Solver equation calculates N, 1%, Pvc PMT, or FV for 
transactions involving an odd first period, using simple interest for the 
odd period . The formula is valid for 0 to 59 days from inception to 
first payment, and a 30-day month is assumed.' 

A Solver Equation for Odd-Period Calculations: 

ODD: PV x (I%+100 XFP(OAYS+30)+I ) =-IF(OAYS ( 30: 
(I+I%+100) XPMT:PMT) XUSPV(I%:N)-FVxSPPV(I%:N) 

(For the < character, press O~!IJ lIUlI!!!!I Bs:l:III ') 

PV = the loan amount. 
1% = the periodic interest rate. 
DAYS = the actual number of days until the first payment is made. 
PMT = the periodic payment. 
N = the total number of payment periods. 
FV = the balloon payment. A balloon payment occurs at the end of 

the last (Nth) period and is in addition to any periodic 
payment. 

The following examples assume that you have entered the equation 
named 000, above, into the Solver. For instructions on entering 
Solver equations, see 'Solving Your Own Equations: on page 26. 

Example: Loan with an Odd First Period. A 36-month loan for 
$4,500 has an annual interest rate of 15%. If the first payment is 
made in 46 days, what is the monthly payment amount? 

Select equation 000 in the Solver. 

Keys: Display: Description: 

Creates menu. 

36 r:::lL:::J N=36.00 36 payment periods. 

4500 00 PV=4 , 500.00 Stores loan amount. 

• You do not need to specify Begin or End mode. If the number of da ys until the first pay­
ment is less than 30, Begin mode is assumed . If the number of da ys until the first payment 
is between 30 and 59, inclusive, End mode is assumed . 
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..( 15 012 

46 __ 

0 __ 

1%=1.25 

DAYS=46.BB 

FV=B.BB 

PMT=-157.B3 

Stores periodic, monthly 
interest rate. 

Stores days until first 
payment. 

No balloon payment. 

Calculates payment. 

Example: Loan with an Odd First Period Plus Balloon. A $10,000 
loan has 24 monthly payments of $400, plus a balloon payment of 
$3,000 at the end of the 24th month. If the payments begin in 8 days, 
what annual interest rate is being charged? 

Select equation ODD. 

K.~.: 

3000~ 

..(0120 

PV=IB,BBB.BB 
H=24.BB 

PMT=-4BB.BB 

FV=-3,BBB.BB 
DAYS=8.BB 

1%=1.64 

19.67 

Canadian Mortgages 

Description: 

Creates menu . 

Stores known values. 

Calculates periodic 
(monthly) interest rate . 

Annual interest rate. 

In Canadian mortgages, the compounding and payment periods are 
not the same. Interest is compounded semi-annually while payments 
are made monthly. To use the TVM menu in the HP-17B, you need to 
calculate a Canadian mortgage factor to store as 1% YR. 
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1. Set End mode and store 12 P /VR . 

2. Store 0 P"T , S N , and 200 I'V 

3. Add 200 to the annual interest rate, make the number negative, 
and store it in FV 

4. Press 11ft to calculate the Canadian mortgage factor. 

5. Continue the problem by supplying the other mortgage values 
and solving for the unknown item. Do not change 1% YR from 
step 4. 

Example: Canadian Mortgage. What is the monthly payment re­
quired to fully amortize a 30-year, $30,000 Canadian mortgage if the 
interest rate is 12%? 

Keys: 

• 1 CLEAR DATA 1 

!:mIl 
o I'll 

SClI::J 

200 C!ll::J 

"' B 120~ 

30 . M 

300001011:] 

Display: 

12 P/ YR END MODE 

PMT=e , ee 

N=6 . ee 

PV=2ee,ee 

FV=-212.ee 

I%YR=I1 , 71 

N=36e , ee 

PV=3e , eee.ee 

Fv=e,ee 

PMT=-3e1,9 2 
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Description: 

Displays TVM menu; sets 
12 payments per year 
with End mode . 

Calculates 1% YR for Ca­
nadian mortgage factor. 

Stores other values. 

Monthly payment. 



A Solver Equation for Canadian Mortgages: 

CAN : PV--PMT x USPV« ( 1+I%YR+200 )A (1+6)-1) X100:N ) 
-FV X SPPV « (1+I%YR~2ee) A (1+6)-1) X le0:N) 

(For the A operator, press . 0 .) 

PV ~ loan amount, or present value. 
PMT ~ monthly payment amount. 
1% YR ~ annual (Canadian) interest rate as a percent. 
N ~ total number of payment periods for the life of the loan. 
FV = remaining balance, or future value. 

For instructions on entering Solver equations, see 'Solving Your Own 
Equations: on page 26. 

Advance Payments (Leasing) 

Occasionally payments are made in advance, such as in leasing. Leas­
ing agreements sometimes call for the extra payments to be made 
when the transaction is closed. A residual value (salvage value) can 
also exist at the end of the normal term. 

The following equation calculates the monthly payment and the an­
nual yield when one or more payments are made in advance. It can 
be modified to accommodate periods other than monthly by changing 
the number 12 to the appropriate number of payment periods per 
year. 

Remember the cash-flow sign convention: money paid out is nega­
tive, money received is positive. 
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A Solver Equation for Advance Payments: 

AOV: PMT=(-PV-Fvx(SPPV(I%YR~12:N»)~ 

(USPV(I%YR~12:N-.AOV)+.AOV) 

(For the # character, press Clllllm • •• • • • . ) 

PMT ~ the monthly payment amount. 
PV ~ the value of the equipment. 
FV ~ the residual value. 
1% YR ~ the annual interest rate as a percent. 
N ~ the total number of payments. 
#ADV ~ the number of advance payments. 

The following example assumes that you have entered the equation 
ADV, above, into the Solver. For instructions on entering Solver equa­
tions, see 'Solving Your Own Equations: on page 26. 

Example: Leasing with Advance Payments. Equipment worth 
$750 is leased to you for 12 months. The equipment is assumed to 
have no salvage value at the end of the lease. You agree to make 
three payments at the time of closing. What is the monthly payment if 
the annual interest rate is IO%? 

Select the ADV equation in the Solver. 

Keys: Display: Description: 

til Creates menu. 

750~:!!? 

r-~ 
10~ 

Stores known values. 

I%YR=le.ee 

, PMT=-64.45 Calculates payment. 
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Savings 

Value of a Fund with Regular Withdrawals 

Example: A Fund with Regular Withdrawals. What are the bal­
ances after I, 10, and 20 years of a fund that starts at $750,000, has 
$20,000 withdrawn at the beginning of each quarter, and earns 10% 
annual interest compounded monthly? 

1. Because the compounding periods and the withdrawal periods 
are not coincident, you must first convert the nominal interest 
rate to one in terms of the withdrawal periods. You can do this 
using the ICNV menu, as explained on page 77, -Compounding 
Periods Different from Payment Periods: 

2. The rest of the calculation is a straightforward TVM problem. 
Remember that money deposited is paid out and therefore nega­
tive; money withdrawn is received and therefore positive. 

Step 1: Find the adjusted nominal interest rate. 

Key.: 

12 

10 

Di.play: 

COMPOUNDING P 
TIMES ,Y R 

P=12 .00 

NOM %= 10 .00 

EFF%=10.47 

P=4.00 

NOM%=10.08 

Description: 

Displays periodic inter­
est-rate conversion 
menu. 

Stores number of com­
pounding periods. 

Stores nominal interest 
rate. 

Calculates effective inter­
est rate. 

Stores number of with­
drawal periods. 

Calculates adjusted nom­
inal interest rate. 
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Step 2: Calculate the future values. 

Keys: Display: 

10 , 08 

I%YR=10 , 08 

4 P/ YR BEGIN MODE 

750000 ~ 
PV=-7S0 , 000,00 

20000 ~ .... PMT=20 , 00e,0e 

4 I:::lC N=4 , e0 

I'V FV=743 , 364,31 

40 I::H::::J N=4e,0e 

FV=641 , 824,41 

20 E:C N=8e , ee 

FV=34 8,988.6e 
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Description: 

Switches to TVM menu . 

Clears message to show 
NOM% value still in cal­
cula tor line. 

Stores adjusted nominal 
interest rate in 1% YR. 

Sets 4 payments (with­
drawals) per year and 
Begin mode. 

Stores present (initial) 
value of fund . 

Stores withdrawal 
amount. 

Stores number of with­
drawals in 1 year. 

Value of fund at end of 
year 1. 

Stores number of with­
drawals over 10 years. 

Calculates value of fund 
at end of year 10. 

Stores number of with­
drawals after 20 years. 

Calculates value of fund 
at end of year 20 . 



Deposits Needed for a Child's College Account 

See appendix F for RPN keyslrokes for Ihis example. 

Suppose you want to start saving now to accommodate a future series 
of cash outflows. An example of this is saving money for college. To 
determine how much you need to save each period, you must know 
when you'll need the money, how much you'll need, and at what 
interest rate you can invest your deposits. 

Use a eFLO list to calculate the net uniform series (NUS) of the future 
withdrawals: 

1. Store zero for all cash flows except the withdrawals. For those 
cash flows, store the amounts you will need to withdraw (since 
this is cash received, these cash flows will be positive). 

2. Store the periodic interest rate in 1% and calculate NUS. The 
NUS equals the amount of the monthly deposit you will need to 
make. 

You can also calculate the equivalent present value of all the monthly 
deposits combined by calculating the net present value, NPV. 

Example: Savings for College. Your daughter will be going to col­
lege in 12 years and you are starting a fund for her education. She 
will need $15,000 at the beginning of each year for four years. The 
fund earns 9% annually, compounded monthly, and you plan to 
make monthly deposits, starting at the end of the current month. 
How much should you deposit each month to meet her educational 
expenses? 

The cash-flow diagram looks like this: 
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0 
FLOW(B) ~ $15 ,OOO 

"' •• 00 ~ OJ 
#TIMES(7) ~ 11 

0 
CD 

FLOW(7) ~ 0 

FLOW(6) ~ 15,000 .. 0> 
ii t- .. 
I ~ • .. 

#TlMES(5) ~ 11 ~ 0 ... a. .c CD • ,'I: t- O '''.""' . l FLOW(5) ~ 0 • ". -0 II 0 
FLOW(4) ~ 15,000 - 0:>- I-0 aiQ..o 

~ I 
I II II II 0 
0 00:>-:>- II ii: .. 
ii: 

).."- ... 
~ • {fl.2:. N ii #TlMES(3) ~ 11 - <: M E .. 

, " •• 00 . : t ' M M .. • FLOW(3) - 0 • .. • 11/ ~ 

FLOW(2) ~ 15,000 • :s i ~ 
GO :s 
ii: c 

GO N 0 
ii: ;: 

'i 
:I 

=1 · 
#TlMES( I) ~ 143 

M 
~ 

FLOW( I ) - O .. 
FLOW(O) ~ O II> :;; 0 

~ 



Keys: Display: Description: 

Displays current cash-
flow list and CFLO 
menu keys. 

.1 CLEAR DATA I Clears current list or gets 
a new one. 

or 

FLOW ( 0 ) =? 

Step 1: Set up a CFLO list. 

o I INPUT I FLOW ( I ) = ? Sets initial cash flow, 
FLOW(D), to zero. 

o I INPUT I nIMES( I ) =1 Stores zero in FLOW(J) 
and prompts for the 
number of times it 
occurs . 

./120 12 G 1 Stores 143 (for 11 years, 
I INPUT I FLOW ( 2 ) =? 11 months) in #TlMES(l) 

for FLOW(J). 

15000 1 INPUT I tTIMES(2)=1 Stores amount of first 
withdrawal, at end of 
12th year. 

1 INPUT I FLOW (3) = ? 

o IINPUT I n I ME S (3) = I Stores cash flows of 
zero .. . 

11 I INPUT I FLOW ( 4 ) = ? .. .for the next 11 
months. 

13: Additional Example. 113 



15000 I INPUT I Stores second with-
I INPUT I FLOW ( 5 ) =o drawal, for sophomore 

year. 

o I INPUT I Stores cash flows of zero 
1111NPUTI FLOW (6) =? for the next 11 months. 

15000 I INPUT I Stores third withdrawal, 
I ,NPUTI FLOW (7) =7 for junior year. 

o I INPUT I Stores cash flows of zero 
1111NPUTI FLOW ( 8 ) =? for the next 11 months. 

15000 I INPUT I Stores fourth with-
I INPUT I FLOW (9) = ? drawal, for senior year. 

I EXIT I NPV, NUS, NFV Done entering cash 
NEED 1% flows; gets CALC menu. 

Step 2: Calculate NUS for the monthly deposit. 

Keys: Display: 

1%=0.75 

NUS=182.30 

NPV=17,973.48 
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Description: 

Figures the periodic 
(monthly) interest rate 
and stores it in 1%. 

Amount of monthly de­
posit needed to meet 
planned withdrawals. 

Calculates the net 
present value of the 
monthly deposits, which 
is the same as the NPV 
of the four future 
withdrawals. 



Value of a Tax-Free Account 

See appendix F for RPN keystrokes for this example. 

You can use the TVM menu to calculate the future value of a tax-free 
or tax-deferred account, such as an IRA or Keogh account. Remember 
that for calculations with cash flows, money paid out is negative and 
money received is positive. (Current tax law and your current income 
will determine whether just interest or also principal are tax-free, and 
for how long. You can solve for either case.) 

N ~ the number of payments until retirement. 
1% YR ~ the annual dividend rate. 
PV ~ the present value of the retirement account. 
PMT ~ the amount of your deposit. (It must be constant for the dura­

tion of the account.) 
FV ~ the future value of the retirement account. 

The purchasing power of that future value depends on the inflation 
rate and the duration of the account. 

Example: Tax-Free Account. Consider opening an IRA account 
with a dividend rate of 8.175%.1) If you invest $2,000 at the begin­
ning of each year for 35 years, how much will you have at 
retirement? 2) How much will you have paid into the IRA? 3) How 
much interest will you have earned? 4) If your post-retirement tax 
rate is 15%, what is the after-tax future value of the account? Assume 
only the interest will be taxed. (Assume the principal was taxed before 
deposit.) 5) What is the purchasing power of that amount, in today's 
dollars, assuming an 8% annual inflation rate? 
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Keys: Display: Description: 

FIN Sets 1 payment per year 
TV" and Begin mode. 

OTHER 
1 I'.<YR ., C I EXIT I I P/ YR BEGIN MOO E 

35 N=35.00 Stores number of pay-
ment periods until 
retirement (1 x 35). 

8.175 1'1 I %YR=8.18 Stores dividend rate. 

a PV=0.00 Present value of account 
(before first payment). 

2000 ~ Annual payment 
P T PMT=-2 , 000.00 (deposit). 

FV FV=387,6 40.45 Calculates amount in ac-
count at retirement. 

I RCL I Calculates total amount 
..f0J RCLI paid into IRA by 
..f G -70 , 000 . 00 retiremen t. 

./8 JRCL I Calculates interest you 

..f G 3 17 , 640.45 will earn. 

..f0 15 [Of] G 47 , 6 4 6 .07 Taxes at 15% of interest. 

./~8 J RCLI Subtracts taxes from total 

./ G 339 , 994.39 FV to calculate after-tax 
FV. 

FV FV=339,994.39 Stores after-tax future 
value in FV. 

8 JlcYR Calculates present-value 
a "" purchasing power of the 

P PV= - 22 , 995.36 above after-tax FV at 8% 
inflation rate. 

196 13: Additional Examples 



Value of a Taxable Retirement Account 

See appendix F for RPN keystrokes for this example. 

This problem uses the TVM menu to calculate the future value of a 
taxable retirement account that receives regular, annual payments be­
ginning today (Begin mode). The annual tax on the interest is paid out 
of the account. (Assume the deposits have been taxed already.) 

N ~ the number of years until retirement. 
1% YR ~ the annual interest rate diminished by the tax rate: 

interest rate x (1 - tax rate). 
PV = the current amount in the retirement account. 
PMT ~ the amount of the annual payment. 
FV ~ the future value of the retirement account. 

Example: Taxable Retirement Account. If you invest $3,000 each 
year for 35 years, with dividends taxed as ordinary income, how 
much will you have in the account at retirement? Assume an annual 
dividend rate of 8.175% and a tax rate of 28%, and that payments 
begin today. What will be the purchasing power of that amount in 
today's dollars, assuming 8% annual inflation? 

Key.: Display: Description: 

Displays TVM menu. 

Sets 1 payment per year 
and Begin mode. 

IEXITI I P/ YR BEGIN MODE 

35 N=35, 00 Stores years until 
retirement. 

,, 8.175 G 28 00 8 .18-2 . 2'3 

" I %,(R=5. 89 

o PV=0 , 00 

3000 ElJ 
PMT=-3,000,00 

Calculates and slores 
interest rate diminished 
by lax rale. 

Stores no present value. 

Stores annual payment. 
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FV FV=345,505 . 61 

PV=-23,368.11 

Calculates future value. 

Calculates present-value 
purchasing power of the 
above FV at 8% 
inflation. 

Modified Internal Rate of Return 

When there is more than one sign change (positive to negative or 
negative to positive) in a series of cash flows, there is a potential for 
more than one IRR %. For example, the cash-flow sequence in the fol­
lowing example has three sign changes and hence up to three 
potential internal rates of return. (This particular example has three 
positive real answers: 1.86, 14.35, and 29.02% monthly.) 

The Modified Internal Rate of Return (MIRR) procedure is an alterna­
tive that can be used when your cash-flow situation has multiple sign 
changes. The procedure eliminates the sign change problem by utiliz­
ing reinvestment and borrowing rates that you specify. Negative cash 
flows are discounted at a safe rate that reflects the return on an in­
vestment in a liquid account. The figure generally used is a short-term 
security (T -bill) or bank passbook rate. Positive cash flows are rein­
vested at a reinvestment rate that reflects the return on an investment 
of comparable risk. An average return rate on recent market invest­
ments might be used. 

1. In the CFLO menu, calculate the present value of the negative 
cash flows (NPV) at the safe rate and store the result in register O. 
Enter zero for any cash flow that is positive. 

2. Calculate the future value of the positive cash flows (NFV) at the 
reinvestment rate and store the result in register 1. Enter zero for 
any cash flow that is negative. 

3. In the TVM menu, store the total number of periods in N, the 
NPV result in PV, and the NFV result in FV. 

4. Press 1 to calculate the periodic interest rate. This is the 
modified internal rate of return, MIRR. 

198 13: Additional Examples 



Example: Modified IRR. An investor has an investment opportunity 
with the following cash flows: 

Group No. of Months 
(FLOW no., (#TIMES, Cash Flow, $ 

0 1 -180,000 

1 5 100,000 

2 5 - 100,000 

3 9 0 

4 1 200,000 

Calculate the MIRR using a safe ra te of 8% and a reinvestment (risk) 
rate of 13%. 

Keys: 

FIN 
C L 

.1 CLEAR DATA 1 

or 
GET 

180000 E2J 
1 INPUT 1 

o 1 INPUT 1 

SI INPUTI 

100000 E2J 
1 INPUT 1 

5 1 INPUT 1 

Display: 

FLOW (B) =? 

FLOW ( l ) =? 

ITI MES(1)= l 

FL OW(2) =? 

ITIMES(2) =1 

FL DW( 3) =? 

Description: 

Displays current cash­
flow Jist. 

Clears current Jist or gets 
a new one. 

Stores init ial cash flow, 
FLOW(O). 

Stores FLOW(1) as zero 
since the flow amount is 
positive. 

Stores 5 for #TlMES(l ). 

Stores FLOW(2). 

Stores FLOW(]) 5 times. 
You can skip FLOW(3) 
and FLOW(~ because 
they are equal to zero for 
this part. 
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I EXIT I CALC NP V, NU S , NFV 
NEED 1 % 

.f S G 12 
I" 1%=0.67 

HPV NPV=-654 , !36.8! 

ISTOIO NPV=-654 , !36.8! 

I EX IT I FLOW (3 ) =7 

.1 CLEAR DATA I 
YES FL OW ( 0 ) =? 

o I INPUT I FLOW ( ! ) =? 

100000 I I NPUT I 
511NPUTI FLOW ( 2 ) =7 

o I INPUT I 
5 11 NPUT I FLOW ( 3 ) =? 

° I INPUT I 
9 11NPUT I FLOW ( 4 ) =? 

200000 I I NPUT I 
I INPUT I FLOW ( 5 ) =7 

NPV, NUS, NFV 
NEED 1% 

.( 13 G 12 
1%=1.08 

HFV NFV=800,582.75 

I STO 11 NFV=800,582.75 
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Stores monthly safe in­
terest rate. 

Calculates NPV of nega­
tive cash flows. 

Stores NPV in register O. 

Returns to CFLO menu . 

Clears list. 

Stores zero as FLOW(D). 
(Skip negative flows; 
store positive flows.) 

Stores FLOW(1) 5 times. 

Stores zero for FLOW(]), 
5 times. 

Stores zero for FLOW(3), 
9 times. 

Stores FLOW(4), 1 time. 

Stores monthly reinvest­
ment rate. 

Calculates NFV of posi­
tive cash flows. 

Stores NFV in register I. 



. IMAIN ! 

12 P/ YR END MODE 

N=20.00 

! RCL! 0 PV=-654,136.81 

FV=800,582.75 

OD!£] PMT=0.a0 

I%YR=12.18 

Switches to TVM menu; 
sets 12 periods per year 
with End mode, if 
necessary. 

Stores total number of 
investment periods. 

Recalls present value of 
negative cash flows and 
stores in pv. 

Recalls future value of 
positive cash flows and 
stores in FV. 

Stores zero in PMT (no 
payments). 

Calculates annual MIRR. 

Price of an Insurance Policy 

The price of an insurance policy, other than term life insurance, is 
rarely apparent at first glance. The price should include not only the 
premium payments, but also the interest that could have been earned 
on the cash value or savings portion of the policy. 

The follOwing equation calculates the price per $1,000 of protection 
for one policy year and the interest rate earned on the savings portion 
of the policy. 

To calculate the price, assume some value for interest-for example, 
the interest rate you could earn on a one-year savings certificate after 
tax. Similarly, to calculate interest, assume a price per $1,000 per year 
for alternative insurance; for example, a low-cost term policy of the 
one-year renewable type. 
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Even complex policies like minimum-deposit plans can be analyzed 
with this procedure. Use policy surrender values for cash values and 
the actual (after-tax) amounts for payments (premiums) and 
dividends. 

A Solver Equation for Insurance Price: 

INS= « PREM+LVAL )X( 1+I%~100 ) -VAL-DIV )~ 

( .001 X( FA CE-VAL » 

INS ~ the price per $1 ,000 of protection in one policy year. 
PREM ~ the annual premium amount. 
LVAL ~ the value of the policy at the end of last year. 
1% = the rate of return, as a percent, on a savings account. 
VAL ~ the value of the policy at the end of the current year. 
DIV ~ the dollar value of the dividend for one year. 
FACE ~ the face value of the policy for one year. 

The following exa mple assumes that you have entered the above 
equation into the Solver. For instructions on entering Solver equa­
tions, see 'Solving Your Own Equations: on page 27. 

Example: Insurance Policy. You are evaluating your $50,000 insur­
ance policy. The premium of $1 ,010 is due at the beginning of the 
year, and a dividend of $165 is received at the end of the policy year. 
The cash value of the policy is $3,302 at the beginning of the year; it 
will grow to $4,104 by the end of the year. You can earn 6% on a 
savings account. What is the annual price per $1,000 protection? 

Select the correct equation in the Solver. 

Keys: DI.play: 

II 

1010 P"al ....... PREM=1,010.00 

3302 ..... ~ .. LVAL=3,302.00 
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De.crlptlon: 

Creates menu. 

Stores annual premium. 

Stores value of policy at 
end of last year. 



6 I 1%=6.ee 

4104 VA VAL=4,le4.ee 

165 ..... = .. DI V=1 65.ee 

50000 mm FACE=5e ,eee.e e 

INS=6.57 

Stores interest rate you 
could get elsewhere. 

Stores value of policy at 
end of this year. 

Stores annual dividend. 

Stores face value of 
policy. 

Your protection cost 
$6.57 per $1,000 face 
(protection) value. 

Insurance protection could be purchased for $3 per $1 ,000 face value. 
Calculate the rate of return on your savings. 

Keys: Display: 

3 I I NS =3.ee 

1%=2.20 

Description: 

Stores price of alternate 
insurance. 

Calculates rate of return . 

Reference: joseph M. Belth, Life Insurance-A Consumer's Handbook, 
Indiana University Press, 1973, p . 234. 

Bonds 

Example: Yield to Maturity and Yield to Call. On March 16, 1987 
you consider the purchase of a $1,000 bond that was issued on janu­
ary 1, 1985. It has a 10.5% semiannual coupon using a 30/360 
calendar, and matures on january 1, 2015. The bond is callable on 
january 1, 1990 at 110 (that is, $1,100). The bond is now selling at 
115.174 (that is, $1,151.74). Determine both the yield to maturity and 
the yield to call for this bond. 

13: Additional Example. 203 



First, calculate the yield to maturity: 

Keys: 

3. 161987 

sET 

1.012015 

AT 

Display: 

30 / 360 SEMIANNUAL 

30 / 360 SEMIANNUAL 

SETT= 

03/16/1987 MON 

MAT=01 / 01 / 2015 THU 

10.5 CPN%=10 . 50 

115.174 ll"RICE PRICE=115. 17 

YLO%=9 . 00 

Second, calculate the yield to call: 

Keys: Display: 

YLO%=9.00 

Description: 

Displays BOND menu. 

Sets semiannual bond on 
30/360 calendar. 

Clears variables; sets 
CALL to 100. 

Stores today as purchase 
date. 

Stores maturity date. 

Stores coupon rate. 

Stores price. Displi'.ys 
only two decimal places, 
but stores all three. 

Calculates yield to 
maturity. 

De.criptlon: 

Returns to first BOND 
menu. 

1.011990 Changes maturity date to 
MAT=01 / 01 / 1990 MON the call date. 

110 [jjl;g CALL= 110.00 Stores call value. 

YLO%=7.63 Calculates a yield to call. 
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Discounted Notes 

A note is a written agreement to pay to the buyer of the note a sum of 
money plus interest. Notes do not have periodic coupons, since all 
interest is paid at maturity. A discounted note is a note that is pur­
chased below its face value. The following equations find the price or 
yield of a discounted note. The calendar basis is actualj360. 

Solver Equations for Discounted Notes: To find the price given 
the discount rate: 

NOTE:PRICE=RV-(DISCXRV X DDAYS(SETT:MAT:1)~36eee) 

To find the yield given the price (or to find the price given the yield): 

NOTE:YIELD=(RV-PRICE)~PRICEx36eee~ 

DDAYS (SETT : MAT: 1 ) 

PRICE ~ the purchase price per $100 face value. 
YIELD ~ the yield as an annual percentage. 
RV ~ the redemption value per $100. 
DISC ~ the discount rate as a percent. 
SErr ~ the settlement date (in current date format). 
MAT ~ the maturity date (in current date format). 

The following example assumes that you have entered the NOTE 
equations into the Solver. For instructions on entering Solver equa­
tions, see 'Solving Your Own Equations: on page 27. 

Example: Price and Yield of a Discounted Note. What are the 
price and yield of the following U.s. Treasury Bill: settlement date 
October 14, 1988; maturity date March 17, 1989; discount rate 8.7%? 
(Assume month/day/year format.) 
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Select the NOTE:PR ICE equation in the Solver. 

Keys: Display: Description: 

CRLC Creates menu. 

10.141988 Stores known values. 
lETT 5E TT =10.14 

3.171989 
MAT=3.17 
DI 5C=8.70 

100 RV=100.00 

PRICE PRICE=96.28 Calculates price. 

I EXIT I [!] Displays NOTE:YIELD 
C L NQTE :Y IELD= equation, then its menu. 

( RV-PR I CEl ... 

VIELD YI ELD =9.04 Calculates yield. 

Statistics 

Moving Average 

Moving averages are often useful in predicting trends in data taken 
over a period of time. In moving-average calculations, a specified 
number of points is averaged. Each time a new point is acquired, the 
oldest point is discarded. Thus, the same number of points is used in 
each calculation. 

A Solver Equation for Moving Averages: 

MAVG=:1: ( I :MAX(I :LAS T-N+l ) : LAST: 1: ITEM ( name: I»,;, 
MIN ( N:LASl) 

N ~ the number of values averaged in each calculation. 
LAST ~ the item number of the most recent value to be averaged. 
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name ~ the name of the SUM list whose data will be averaged. When 
you create and name the SUM list, make sure its name 
matches the name in the Solver equation. 

The following example assumes that you have entered the equation 
MAVG into the Solver, using VOL for the SUM list's name. For in­
structions on entering Solver equations, see 'Solving Your Own 
Equations: on page 27. 

Example: A Moving Average in Manufacturing. Calculate a three­
month moving average for the number of units manufactured during 
the first half of the year. Manufacturing volumes are: 

January February 

4400 5360 

Keys: 

.1 CLEAR DATA 1 

EI 
or 

GEt 

Display: 

ITEM ( I ) =7 

March April 

2900 3670 

May 

4040 

June 

3200 

Description: 

Displays SUM menu and 
current list. 

Clears current list or gets 
a new one. 

Enters data. 4400 1 INPUT 1 

5360 1 INPUT 1 

2900 1 INPUT 1 

3670 1 INPUT 1 

4040 1 INPUT 1 

3200 1 INPUT 1 ITEM (7) =7 

TOTAL=23 , 570.00 

IEXITl g~J 
VOL IINPUTI 

1 EXIT 1 !I!~g 
(use [YJ and m 
if necessary) 

ITEM (7) = 7 

Names the list VOL. 

Displays the MAVG 
equa tion. Make sure 
name is VOL. 
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CALC Displays menu . 

3 H N=3 . ee Stores number of points. 

3 LAST Calculates average for 
MAVC ~lAVG=4 , 22e. ee months 1, 2, and 3. 

4 L S Calculates average for 
MAVC MAVG=3,976.67 months 2, 3, and 4. 

5 LAST Calculates average for 
MAVC MA VG =3 , 536 .67 months 3, 4, and 5. 

6 LAST Calculates average for 
MAVC MAVG=3,636.67 months 4, 5, and 6. 

Chi-Squared (x 2 ) Statistics 

The x2 statistic is a measure of the goodness of fit between data and 
an assumed distribution.' It is used to test whether a set of observed 
frequencies differs from a set of expected frequencies sufficiently to 
reject the hypothesis under which the expected frequencies were 
obtained . 

In other words, it tests whether discrepancies between the observed 
frequencies (Oi) and the expected frequencies (Ei) are significant, or 
whether they might reasonably result from chance. The equation is: 

" 
x' = 2: 

i - I 

If there is a close agreement between the observed and expected fre­
quencies, x2 will be small. If the agreement is poor, x2 will be large . 

• The statist ic can be assumed to be X2 distributed with ,, - 1 degrees of freedom if n or some 
of the Ei values are large . 
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Solver Equations for x2 Calculations: 

If the expected value is a constant: 

CHI=I ( I : 1: SIZES(name1): 1: ( ITEM (name1 : I ) 
_EXP) A 2~EXP) 

If the expected values vary: 

CHI2=H I: 1: SIZES(name1): 1: ( ITEM ( name1: I ) 
-ITEM(name2: J) )A2+ ITEM (name2: J» 

(To enter the 2: character, press """"",0 '""" r:::c .) 
CHI2 ~ the final x2 value for your data. 
name1 ~ the name of the SUM list that contains the observed values. 
name2 ~ the name of the SUM list that contains the expected values. 
EXP ~ the expected value when it is a constant. 

When you create and name the SUM list(s), make sure the name(s) 
match name1 (and name2, if applicable) in the Solver equation. 

To solve the equation, press 
message CALC ULAT lNG,,,). 

once or twice (until you see the 

The following example assumes that you have entered the CHI equa­
tion into the Solver, using OBS for name1 . For instructions on entering 
Solver equations, see 'Solving Your Own Equations: on page 27. 

Example: Expected Throws of a Die. To determine whether a sus­
pect die is biased, you toss it 120 times and observe the following 
results. (The expected frequency is the same for each number, 
120 7 6, or 20.) 

Number 1 2 3 4 5 6 

Frequency Observed 25 17 15 23 24 16 
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Keystrokes: 

SUK 

_ [CLEAR DA fAJ 
YES 

or 
CE 

25 I INPUT I 
17 I INPUT I 
15 l lNPUT I 
23 I INPUT I 
24 I INPUT I 
16 I INPUT I 

if necessary) 

CALC 

20 

H 

Display: 

ITEM ( I ) =? 

ITEM (7) =" 
TOTAL=12e . ee 

ITEM (7) =" 

EXP=2e.ee 

CHI=5.ee 

Description: 

Displays SUM menu and 
current list. 

Clears current list or gets 
a new one. 

Enters observed values. 

Names the list OBS. 

Displays the CHI equa­
tion . Make sure name 1 is 
OBS. 

Displays menu. 

Stores expected value. 

Calculates xl. 

The number of degrees of freedom is (n - 1) ~ 5. Consult statistical 
tables to find x2 to a significance level of 0.05 with 5 degrees of free­
dom. The table shows that x2o.os.s ~ 11.07. Since the computed value 
(5 .00) is less than 11.07, you can conclude that, to a 0.05 significance 
level (95% probability), the die is fair. 
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Assistance, Batteries, 
Memory, and Service 

A 

Obtaining Help in Operating the Calculator 

Hewlett-Packard is committed to supporting users of HP calculators. You 
can obtain answers to your questions about using the calculator from our 
Calculator Support department. (Address and phone number are on the 
inside of the back cover.) 

We suggest reading "Answers to Common questions," below, before con­
tacting us. Past experience has shown that many of our customers have 
similar questions. 

Answers to Common Questions 

Q: I'm not sure if the calculator is malfunctioning or if I'm doing 
something incorrectly. How can I determine if the calculator is operat­
ing properly? 

A: Refer to page 220, which describes the diagnostic self-test. 

Q: My arithmetic keys don't work like I expect. I press 12 [±] 3 ~ and get 
3.00. 

A: You may be in the wrong mode. Press . IMODESI ALG _ to set 
Algebraic mode. 

Q: My numbers contain commas as decimal points. How do I restore 
the periods? 

A: Press I DIS? I lliiiiil 

Q: How do I change the number of decimal places the calculator 
displays? 

A: The procedure is described in ' Decimal Places' on page 31. 
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Q: How do I clear all or portions of memory? 

A: 1 CLR 1 clears the calculator line . • IsLEAR DATA 1 clears the data lists 
or variables accessible from the current menu . Erasing the entire con­
tents of memory is covered in ' Erasing Continuous Memory' on 
page 218. 

Q: Why am I getting the wrong answer using the TVM menu? 

A: Be sure to enter a value for all five TVM variables, even if a value 
is zero (as FV is for a loan without a balloon). Clearing the variables 
before starting (. 1 CLEAR DATA I) accomplishes the same thing. Check 
the appropriate payment mode (mortgages and loans are typically End 
mode calculations), and specify the number of payments per year 
( ). Also check that all figures for money paid out are negative 
(the cash-flow sign convention). 

Q: Can I access the TVM menu functions from the Solver? 

A: No, but you can do the same functions by copying the appropriate 
financial formulas into the Solver. The formulas are given starting on 
page 157. 

Q: Can I access the data stored in my CFLO and SUM lists from the 
Solver? 

A: Yes. See 'Accessing CFLO and SUM Lists from the Solver: 
page 164. 

Q: How do I indicate multiplication in an equation typed into the 
Solver? 

A: Use the multiplication key (0). You cannot use the letter • •• 
in the ALPHA menu. 

Q: What does an 'E' in a number (for example, 2.51E - 13) mean? 

A: Exponent of ten (for example, 2.51 x 10-13). Refer to "Scientific Nota­
tion" on page 44. 

Q: The calculator has displayed the message 
INSUFFICIENT MEMORY. What should I do? 

A: Refer to 'Managing Calculator Memory' on page 216 for instruc­
tions on how to reclaim memory for your use. 
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Q: The calculator is operating slowly, and the ", annunciator is 
blinking. Why? 

A: The calculator is trace printing. Press . §NTER] _I EXIT I to 
turn off tracing. 

Q: How can I change the sign of a number in a list without keying in 
the number again? 

A: Press 1 ACL II INPUT I ~ 1 INPUT I. 

Q: The beeper is not working. 

A: Check the beeper mode by pressing . ffiODES] •••. See also 
page 33. 

Q: The messages and the menu labels in the display are not in En­
glish. How do I restore the English? 

A: Models of the HP-17B sold in many countries outside of the 
United States include a menu to select the language for messages and 
labels. To select the English language, press . ffiOD}Sl •••••• 

Power and Batteries 

The HP-l7B is powered by three R44 size button-cell batteries. Expected 
battery life depends on how the calculator is used and the chemical 
content of the batteries. 

Use only fresh R44 size button-cell batteries. Do nol use rechargeable 
batteries. 
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Low-Power Indications 

When the low-battery annunciator (c:::J ) comes on, the calculator 
can continue normal operation for several hours. If the calculator is 
turned off, Continuous Memory wi ll be preserved for approximately 
two weeks. To conserve battery power, printing does not function 
when the battery annunciator is on. Printing might halt during a 
printing operation due to a borderline low-battery condition. The cal­
culator can detect that there is insufficient power for printing before 
the battery annunciator comes on. 

If you continue to use the calculator after the battery annunciator 
comes on, power can eventually drop to a level at which the calcu­
lator stops powering the display and keyboard. The calculator will 
require fresh batteries before it can be turned back on . When you turn 
the calculator on after fresh batteries have been installed, the calcu­
lator displays MACH I NE RE SET if your stored data is intact. If data 
has been lost, the calculator displays MEMORY LOST. In either case, 
the clock's time might be incorrect. 

Installing Batteries 

Once the batteries are removed, you must replace the bat­
teries within one minute to prevent loss of Continuous 
Memory. 

To install batteries: 

1. Have three fresh button·cell batteries at hand. Hold batteries by the 
edges. Do not touch the contacts. Wipe each battery with a clean, 
lint-free cloth to remove dirt and oil. 

2. Make sure the calculator is off. Do not press ICLRI again until 
the entire procedure for changing batteries Is com­
pleted. Changing batteries with the calculator on can 
erase the contents of Continuous Memory. If you have set 
any appointments, make sure they will not come due while the bat· 
teries are out. 
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3. Hold the calculator as shown. To remove the battery-compart­
ment door, press down and outward on the ribbed area until the 
door slides off. 

4. Turn the calculator over and shake the batteries out. 

Warning 

Do not mutilate, puncture, or dispose of batteries in 
fire. The batteries can burst or explode, releasing haz­
ardous c·hemicals. 

5. Hold the calculator as shown and stack the batteries, one at a 
time, in the battery compartment. Orient the batteries according 
to the diagram inside the battery compartment. Be sure the 
raised and flat ends match the diagram. 
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6. Slide the tab of the battery-compartment door into the slot in the 
calculator case, as shown. 

Now turn the calculator back on. If it does not function, you might 
have taken too long to change the batteries or inadvertently turned 
the calculator on while the batteries were out. Remove the batteries 
again and lightly press a coin against both battery contacts in the cal­
culator for a few seconds. Put the batteries back in and turn the 
calculator on. You should see MEMORY LOST. 

Managing Calculator Memory 

The calculator has approximately 6,750 units (or ' bytes' ) of user mem­
ory available. ' (This is separate from the system memory that stores all 
the unerasable information with which the calculator is manufac­
tured.) The table below describes the memory requirements of stored 
user information. 

The calculator displays INSUFFICIENT MEMORY if you attempt an 
operation that uses more memory than is currently available. If you 
see this message: 

1. Complete any calculations in the calculator line (press G or 
1 CLA I). This frees the memory that was being used to store each 
of the numbers and operators . 

.. There are 8 ,000 bytes total in RAM (ra ndom access memory): 6,750 bytes plus 1,250 bytes 
reserved by the system to store your values in built-in variables. 
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2. To further increase the amount of avai lable memory: 

• Rename the named SUM and CFLO lists with shorter names 
(see page 97), and clear any lists you no longer need (see page 
99). 

• Shorten or delete any messages with appointments (see page 
135). 

• Delete any Solver variables or equations you no longer need 
(see page 152) . 

Table A·1. Memory Requirements 

Type of Information Amount of Memory Used 

CFLO number lists (excluding the list 10112 bytes per list, + 91/ 2 bytes per 
name) flow entry (flow amount and 

#TIMES). 

SUM number lists (excluding the list 16 bytes per list , + 8 bytes per 
name) item . 

Names of lists 1 byte, + 1 byte per character. 

Equations 10';' bytes, + 1 byte per character 
(spaces are counted as characters), 
including the name.· 

Solver variables 15 bytes per variable, + 1 byte per 
character in the variable's name. 

Calculator line Numbers: 8 bytes, + 1 byte per 
character. 

Operators: 3 1/2 bytes. 

ApPointment messages 41 bytes for the first message 
stored, + 1 byte per character in 
each message . 

• The memory requirements of an equation substantially increase while its menu is displayed. 

Resetting the Calculator 

If the calculator doesn't respond to keystrokes or is behaving unusu· 
ally, attempt to reset it. Resetting the calculator halts the current 
calculation, clears the calculator line, and displays the MAIN menu. 
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Continuous Memory is not affected . To reset the calculator, hold 
down 1 CLR 1 while pressing the third menu key from the left. Repeat if 
necessary. The calculator displays MA CH I NE RESET. 

The calculator can reset itself if it is dropped or if power is 
interrupted. 

Erasing Continuous Memory 

EraSing Continuous Memory erases all user-stored information except 
the current time and date. Specifically, it: 

• Clears the calculator line and history stack. 

• Deletes all Solver equations and their variables, and clears all other 
variables in menus. 

• Clears all CFLO and SUM lists and their names. 

• Clears all appointments. 
• Sets the calculator to certain "start-up" settings-month/day/year 

date format, 12-hour clock, 2 decimal places, period (.) decimal point, 
double-space printing off, printer tracing off, printer without the ac 
adapter, and beeper on. 

• Maintains the selected mode - ALG or RPN. 

Erasing Continuous Memory does not affect the current time and 
date. 

To erase Continuous Memory, press and hold down 1 CLR I, the 
leftmost menu key, and the rightmost menu key. (Press three keys 
Simultaneously). When the three keys are released, the calculator dis­
plays MEMORY LOST. 

Continuous Memory can inadvertently be erased if the calculator is 
dropped or if power is interrupted. 

Clock Accuracy 

The clock is regulated by a quartz crystal accurate to within three 
minutes per month under normal conditions. The accuracy of the 
clock crystal is affected by temperature, physical shock, humidity, and 
aging. Optimum accuracy is maintained at 25°C (77°F). 
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Environmental Limits 

In order to maintain product reliability, observe the following limits: 

• Operating temperature: 0° to 45°C (32° to 113°F). 

• Storage temperature: - 20° to 65°C ( - 40 to 149°F). 

• Operating and storage humidity: 90% relative humidity at 40°C 
(104°F) maximum. 

Determining If the Calculator Requires 
Service 

Use these guidelines to determine if the calculator requires service. If 
it does, read "If the Calculator Requires Service" on page 222. 

• If the calculator won't turn on: 

1. Attempt to reset the calculator (see page 217) . 

2. If the calculator fails to respond after step 1, replace the bat­
teries (see page 214). If you have just replaced the batteries, see 
page 21 6. 

If these steps do not help, the calculator requires service. 

• If the calculator doesn't respond to keystrokes: 

1. Attempt to reset the calculator (see page 217). 

2. If the calculator still fails to respond, attempt to erase Con­
tinuous Memory (see page 218). This will erase all the 
information you've stored. 

If these steps do not help, the calculator requires service. 

• If the calculator responds to keystrokes but you suspect that it 
is malfunctioning: 

1. Do the self-test (described below). If the calculator fails the 
self test, it requires service. 
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2. If the calculator passes the self-test, it is quite likely you've 
made a mistake in operating the calculator. Try rereading 
portions of the manual, and check " Answers to Common 
Questions' on page 211. 

3. Contact the Calculator Support department. The address and phone 
number are listed on the inside back cover. 

Confirming Calculator Operation: 
Self-Test 

If the display can be turned on, but it appears that the calculator is 
not operating properly, you can do a diagnostic self· test. The self­
test runs continuously, repeating until you halt it. 

To run the self· test: 

1. Turn the calculator on. 

2. If you have the optional infrared printer, turn it on. Certain 
diagnostic information is printed during the test. 

3. If possible, return to the MAIN menu (press .1 MAIN I). 

4. To start the self-test, hold down 1 CLA 1 while you press the 
fifth menu key from the left. Once the self-test has begun, do 
not press any keys until you are ready to halt the test. 

5. During the test, the calculator beeps periodically and displays 
various patterns and characters. Watch for one of two mes­
sages that are displayed before the test automatically repeats: 

• If the calculator passes the self· test, the calculator displays 
OK-17S I I -E . 

• If the calculator displays FA I L followed by a five-digit 
number, the calculator requires service. 

6. To halt the self-test, hold down 1 CLR 1 while you press the 
third menu key from the left. The calculator displays 
MACHINE RESET . If you press any other key instead, the 
test halts and the calculator displays a FA I L message. This 
results from an incorrect key being pressed, and does not mean 
that the calcu lator requires service. 
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7. If the calculator failed the self-test, repeat steps 4 through 6 to 
verify the results. If you do not have a printer, write down the 
messages that are displayed in step 5. 

Limited One-Year Warranty 

What Is Covered 

The calculator (except for the batteries, or damage caused by the bat­
teries) is warranted by Hewlett-Packard against defects in materials and 
workmanship for one year from the date of original purchase. If you sell 
your unit or give it as a gift. the warranty is automatically transferred 
to the new owner and remains in effect for the original one-year pe­
riod. During the warranty period, we will repair or, at our option, 
replace at no charge a product that proves to be defective, provided 
you return the product, shipping prepaid, to a Hewlett-Packard ser­
vice center. (Replacement may be with a newer model of equivalent 
or better functionality.) 

This warranty gives you specific legal rights, and you may also have 
other rights that vary from state to state, province to province, or 
country to country. 

What Is Not Covered 

Batteries, and damage caused by the batteries, are not covered by the 
Hewlett-Packard warranty. Check with the battery manufacturer about 
battery and battery leakage warranties. 

This warranty does not apply if the product has been damaged by 
accident or misuse or as the result of service or modification by other 
than an authorized Hewlett-Packard service center. 
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No other express warranty is given. The repair or replacement of a 
product is your exclusive remedy. ANY OTHER IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS IS LIMITED TO THE ONE-YEAR 
DURATION OF THIS WRITTEN WARRANTY. Some states, provinces, 
or countries do not allow limitations on how long an implied war­
ranty las ts, so the above limitation may not apply to you. IN NO 
EVENT SHALL HEWLETT-PACKARD COMPANY BE LIABLE FOR 
CONSEQUENTIAL DAMAGES. Some states, provinces, or countries do 
not allow the exclusion or limitation of incidental or consequential 
damages, so the above limitation or exclusion may not apply to you. 

Products are sold on the basis of specifications applicable at the time 
of manufacture. Hewlett-Packard shall have no obligation to modify 
or update products once sold . 

Consumer Transactions in the United Kingdom 

This warranty shall not apply to consumer transactions and shall not 
affect the statutory rights of a consumer. In relation to such transac­
tions, the rights and obligations of Seller and Buyer shall be 
determined by statute. 

If the Calculator Requires Service 

Hewlett-Packard maintains service centers in many countries. These 
centers will repair a calculator or replace it (with a equivalent or better 
model), whether it is under warranty or not. There is a charge for 
service after the warranty period. Calculators normally are serviced 
and reshipped within 5 working days of receipt. 

Obtaining Service 

• In the United States: Send the calculator to the Corvallis Service 
Center listed on the inside of the back cover. 
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• In Europe: Contact your HP sales office or dealer or HP's 
European headquarters for the location of the nearest service 
center. Do not ship tlte calculator for service without first 
contactillg a Hewlett-Packard office. 

Hewlett-Packard SA. 
150, Route du Nant-d'Avril 
P.O. Box 
CH 1217 Meyrin 2 
Geneva, Switzerland 
Telephone: (022) 780 8111 

• In other countries: Contact your HP sales office or dealer or 
write to the Corvallis Service Center (listed on the inside of the back 
cover) for the location of other service centers. If local service is 
unavailable, you can ship the calculator to the Corvallis Service 
Center for repair. 

All shipping, reimportalion arrangements, and customs costs are your 
responsibility. 

Service Charge 

There is a standard repair charge for out-of-warranty service. The 
Corvallis Service Center (listed on the inside of the back cover) can tell 
you how much this charge is. The full charge is subject to the customer's 
local sales or value-added tax wherever applicable. 

Calculator products damaged by accident or misuse are not covered 
by the fixed service charges. In these cases, charges are individually 
determined based on time and material. 

Shipping Instructions 

If your calculator requires service, ship it to the nearest authorized 
service center or collection point. (You must pay the shipping charges 
for delivery to the service center, whether or not the calculator is un­
der warranty.) Be sure to: 

• Include your return address and description of the problem. 

• Include proof of purchase date if the warranty has not expired . 
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• Include a purchase order, check, or credit card number plus 
expiration date (Visa or MasterCard) to cover the standard 
repair charge . 

• Ship the calculator in adequate protective packaging to prevent 
damage. Such damage is not covered by the warranty, so we rec­
ommend that you insure the shipment. 

• Pay the shipping charges for delivery to the Hewlett-Packard ser­
vice center, whether or not the calculator is under warranty. 

Warranty on Service 

Service is warranted against defects in materials and workmanship for 
90 days from the date of service. 

Service Agreements 

In the U.s., a support agreement is available for repair and service. 
Refer to the form that was packaged with the manual. For additional 
information, contact the Calculator Service Center (see the inside of 
the back cover). 

Regulatory Information 

Radio Frequency Interference 

U.S.A. The HP-17B generates and uses radio frequency energy and 
may interfere with radio and television reception. The calculator com­
plies with the limits for a Class B computing device as specified in 
Subpart J of Part 15 of FCC Rules, which provide reasonable protec­
tion against such interference in a residential installation. In the 
unlikely event that there is interference to radio or television reception 
(which can be determined by turning the HP-17B off and on or by 
removing the batteries), try: 
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• Reorienting the receiving antenna . 

• Relocating the calculator with respect to the receiver. 

For more information, consult your dealer, an experienced 
radio/television technician, or the following booklet, prepared by the 
Federal Communications Commission: How to Identify and Resolve Ra­
dio-TV Interference Problems. This booklet is available from the U.s. 
Government Printing Office, Washington, D.C. 20402, Stock Number 
004-000-00345-4. At the first printing of this manual, the telephone 
number was (202) 783-3238. 

West Germany. The HP-17B and the HP 82240 printer comply with 
VFG 1046/84, VDE 0871B, and similar non·interference standards. 

If you use equipment that is not authorized by Hewlett·Packard, that 
system configuration has to comply with the requirements of Paragraph 2 
of the German Federal Gazette, Order (VFG) 1046/84, dated December 
14,1984. 

Air Safety Notice (U.S.A.) 

The Hp·17B and the HP 82240 printer comply with the requirements of 
RTCA (Radio Technical Commission for Aeronautics) Docket 160B, 
Section 21. Many airlines permit the use of calculators in flight based on 
such a qualification. However, before boarding a flight, check with an 
airline representative regarding use of calculators in flight. 
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B 
More About Calculations 

IRRO/O Calculations 

The calcuJator determines IRR % for a set of cash flows using math­
ematical formulas that ' search" for the answer. The process finds a 
solution by estimating an answer and then using that estimate to do 
another ca1culation~in mathematical terms, this is called an iterative 
process. 

In most cases, the calculator finds the desired answer, since there is 
usually only one solution to the calculation. However, calculating 
IRR % for certain sets of cash flows is more complex. There may be 
more than one mathematical solution to the problem, or there may be 
no solution. In these cases, the calculator displays a message to help 
you interpret what has happened. 

Possible Outcomes of Calculating IRRO/O 

These are the possible outcomes of an IRR% calculation for which 
you have not stored a guess . 

• Case 1: The calculator displays a positive answer. This is the only 
positive answer. However, one or more negative answers may exist. 

• Case 2: The calculator finds a negative answer but a single positive 
solution also exists. It displays: 

IRR% > 0 EXISTS; KEY 
I N GUESS; [STO J (I RR%) 

To see the negative answer, press ~. To search for that positive 
answer, you must input a guess. (Refer to "Storing a Guess for 
IRR %"; below). There might also be additional negative answers. 
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• Case 3: The calculator displays a negative answer and no message. 
This is the only answer. 

• Case 4: The calculator displays the message: 

MANY / NO SOLUTIONS; KEY 
IN GUESS; [STO ] (IRR%) 

The calculation is very complex. It might involve more than one 
positive or negative answer, or there may be no solution. To con­
tinue the calculation, you must store a guess. 

• Case 5: The calculator displays: NO SOLUT I ON 

There is no answer. This situation might be the result of an error, 
such as a mistake in keying in the cash flows . A common mistake is 
to put the wrong sign for a cash flow. A valid cash flow series must 
have at least one positive and one negative cash flow. 

Halting and Restarting the IRR% Calculation 

The search for IRR % may take a relatively long time. You can halt the 
calculation at any time by pressing any key. The calculator then dis­
plays the current estimate for IRR%. You can resume the calculation 
by: 

• Pressing I STO I IRRl( while the current estimate is displayed in the 
calculator line. This continues the calculation from where it left off. 

• Storing a guess for IRR %, discussed below. 

Storing a Guess for IRR% 

To enter a guess, key in an estimate of IRR% and then press I STO I 
R 
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You ca n enter a guess for IRR % at these times: 

• Before beginning the calculation. This can reduce the time required 
to calculate an answer. 

• After you've halted the calculation. 

• After the calculator has halted the calculation due to any of the 
above cases. For cases 3 and 5, however, no <other) solutions will 
be found. 

When calculating IRR % using a guess, the calculator displays the cur­
rent estimate of IRR % and the calculated value of NPV for each 
iteration. The calculation halts when the calculator finds an answer. 
However, there may be additional positive or negative answers, or no 
true solution at all. You can continue searching for other solutions by 
halting the calculation and entering a different guess. 

One way to obtain a good guess for IRR % is to calculate NPV for 
various interest rates (/%). Since IRR % is the interest rate at which 
NPV equals zero, the best estimate of IRR % is the interest rate that 
yields the value for NPV closest to zero. 

To find a good estimate for IRR %, key in a guess for IRR % and press 
I>' . Then, press v to calculate NPV for that value. Repeat 

the calculation of NPV for severa l values of 1%, and look for trends in 
the results. Choose as your guess for IRR% a value of 1% that pro­
duces an NPV close to zero. 

Solver Calculations 

As noted in chapter 11, the Solver uses two methods to find solutions, 
depending on the complexity of the equation: direct and iterative <an 
indirect). To use all the calculating power included in the Solver, it 
would help to understand, in a general way, how it works. 
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Direct Solutions 

When you start a calculation (by pressing a menu key), the Solver first 
tries to find a direct solution by "isolating" the variable you are solving 
for (the unknown). Isolating a variable involves rearranging the equa­
tion so that the unknown variable is by itself on the left-hand side of 
the equation. For example, suppose you enter the equation: 

PROFIT ~ PRICE - COST 

If you've stored values for PROFIT and PRICE, pressing ~i@J;I 

causes the Solver to internally rearrange the equation algebraically to 
solve for COST (COST is the unknown): 

COST ~ PRICE - PROFIT 

Answers calculated this way are called direct solutions. 

For certain equations, the unknown can be isolated, but an answer 
cannot be calculated with the values stored. Then the calculator dis­
plays: SOLUT I ON NOT FOUND 

For example, if you enter an equation: 

AREA ~ L x W 

and then enter values for AREA and Iv, the Solver rearranges the 
equation to: 

L ~ AREA7W 

in order to calculate L. However, if you enter the value zero for W, the 
Solver cannot find an answer because division by zero is not allowed. 

The Solver can isolate the unknown variable if the equation meets 
these conditions: 

• The unknown variable occurs only once in the equation.· 

• Exceptions: (1 ) Occurrences of the unknown variable as the argument of the 5 function are 
ignored . (2) The unknown variable can appear twice within an IF function: once in the then 
clause and once in the else clause. 
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• The only fun ctions in which the unknown variable appears are 
ALOG, DATE, DDAYS (actual ca lendar only), EXP, EXPM1 , IF (in 
tilell and else clauses only), INV, LN, LNP1 , LOG, S, SQ, and 
SQRT. 

• The only operators involving the unknown variable are +, -, x, 
-;-, and ~ (power). If you are solving for a variable raised to a posi­
tive, even power (for example, A ~ 2 = 4), there may be more than 
one solution. However, if the Solver can isolate the variable, it will 
find olle of the solutions using the positive root. For example, the 
Solver rearranges A ~ 2 = 4 to A = V4 and calculates the answer 
+ 2.* 

• The unknown variable does not appear as an exponent. 

Iterative Solutions 

If the Solver is not able to isolate the unknown variable, it cannot 
provide a direct solution . In these cases, the Solver searches iteratively 
for a solution.t 

In its iterative search for a solution, the Solver looks for a value that 
sets the left side of the equation equal to the right side. To do this, the 
Solver star ts with two initial estimates of the answer, which we'll call 
estimate # 1 and estimate #2. Using estimate #1 , the Solver calculates 
values for the left and right side of the equation (LEFT and RIGHI) 
and calcu lates LEFT minus RIGHT (LEFT - RIGHI). Then, the Solver 
does the same calculations for estimate #2. If neither estimate pro­
duces a value of zero for LEFT - RIGHT, the Solver analyzes the 
results and produces two new estimates that it judges to be closer to 
the answer. By repeating this process many times, the Solver narrows 
in on the answer. During this search, the calculator displays the two 
current estimates and the sign of (LEFT - RIGHI) for each estimate, 
as shown. 

• An equat ion can be rewritten to cause the Solver to find the negative root. For example, if 
A A 2 = 4 is rewritten as ( - A) A 2 = 4, the Solver rearranges the equation to A - - V4 
and calculates the solution - 2. 

t The Solver's abil ity to find a solution iterat ively can often be enhanced by rewriting the 
equat ion so that the unknown variable does not appear as a divisor. For example. the Solver 
may mOTe easily solve for A if the equation I --i- (A " 2 - A) - B is rewritten as 

(A" 2 - A) x B - 1. 
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AP1: 25. 0011091613 +_ ~ 
AP1: 0. 00178353971 \ 

Sign of LEFT - RIGHT for each estimate 

Since calculators cannot do calculations with infinite precision (the 
HP-17B uses 12 digits in its calculations), sometimes the Solver will 
be unable to find an estimate where LEFT - RIGHT is exactly zero. 
However, the Solver can distinguish between situations where the 
current estimate could be a solution, and situations where no solution 
is found. 

The iterative search for a solution sometimes takes several minutes. 
(You can halt the search at any time by pressing any key except • . ) 
There are four possible outcomes: 

• Case 1: The calculator displays an answer. This is very likely the 
true solution for the unknown variable. 

There are two situations in which the Solver returns a case 1 
answer: 

• Case 1a: LEFT - RIGHT is exactly zero . 

• Case 1b: LEFT - RIGHT is not zero for either estimate. However, 
the Solver has found two estimates that cannot get any closer 
together. (Numbers that are as close together as possible are 
called neighbors.) Furthermore, LEFT - RIGHT is a positive value 
for one estimate and a negative value for the other estimate. 
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LEFT - RIGHT 

Case 1a: 

LEFT - RIGHT is exactly O. 

LEFT- RIGHT 

@ 
--+---¥ --- Estimate 

Case lb: 

LEFT - RIGHT is not exactly O. 
LEFT and RIGHT are relatively 
close together. The two esti­
mates are ~neighbors" . 

If you want to know whether LEFT - RIGHT is exactly zero, 
press the menu key for the unknown variable. If LEFT - RIGHT 
is nol equal to zero, the calculator displays the values of LEFT 
and RIGHT. 

LEFT :1.00000000001 
RIGHT: 1.00000000000 

The equation could have more than one iterative solution. If the 
answer does not seem reasonable, enter one or two guesses and 
restart the search . 

• Case 2: The calculator displays the values of LEFT and RIGHT, 
which are unequal. To see the calculator's result, press [!) or 1 CLR I. 
If LEFT and RIGHT are relatively close to one another in value, the 
result is probably a true solution. Otherwise, the result is probably 
not a true solution. 

If the result seems unreasonable, it could be because the equation 
has more than one solution. You might want to enter one or two 
guesses and restart the search. 
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If you want to obtain additional information about the answer, 
press and hold down the menu key for the unknown variable 
until the numbers in the display stop changing. At this point, the 
Solver is displaying the final estimates and the signs of 
LEFT - RIGHT for each estimate. 

AP1:l.04173633889 + 
AP1:l.04173633888 

This information can be helpful: 

• Case 2a: If the signs of LEFT - RIGHT are opposite, and the 
two estimates are as close together as two 12-digit numbers 
can get (neighbors), the Solver found two estimates that 
' bracket' an ideal solution (a solution where LEFT - RIGHT 
equals zero). If LEFT and RIGHT are relatively close together, 
the answer is probably a solution. 

• Case 2b: If the signs of LEFT - RIGHT are opposite, and the 
two estimates are not neighbors, be very cautious about ac­
cepting the answer as a solution. If LEFT and RIGHT are 
relatively close together, the answer is probably a solution. 

• Case 2c: If LEFT - RIGHT for the two estimates have the 
same sign, the Solver has halted because it could find no esti­
mates that further reduced the magnitude of LEFT - RIGHT. 
Be very cautious about accepting the answer. If the values of 
LEFT and RIGHT are not relatively close to one another, you 
should reject the answer. 
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LEFT- RIGHT 

o 

--t------- Estimate 

Case 2a: 
LEFT - RIGHT have opposite 
signs. The two estimates are 
"neighbors" . 

LEFT - RIGHT 

--t--- ---- Estimate 

Case 2c: 

LEFT - RIGHT have the same 
sign . 

• Ca •• 3: The calculator displays: 

BAD GUESSES, 

LEFT- RIGHT 

o 
--t--+-----;o:--- Estimate 

Case 2b: 

LEFT - RIGHT have opposite 
signs. The two estimates are 
far apart. 

PRESS [CLRJ TO VIEW 

The Solver is unable to begin its iterative search for a solution using 
the current initial estimates (guesses). You might find a solution by 
entering different estimates. The closer you can estimate the an­
swer, the more likely that the Solver will find a solution . 

• Ca •• 4: The calculator displays: SOLUTI ON NOT FOUND 

The Solver is unable to find a solution. Check your equation to 
make sure you have made no errors in entering it. Also check 
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the value of each known variable. If your equation and variables 
are correct, you might be able to find a solution by entering very 
good guesses. 

Equations Used by Built-in Menus 

Actuarial Functions 

II ~ number of compounding periods. 
i% = periodic interest rate, expressed as a percentage. 

Single Payment Present Value Function 
(Present va lue of a single $1.00 payment made after n periods.) 

SPPV (i%:II) ~ ( 1 + ;b~ r 
Single Payment Future Value Function 
(Future value after n periods of a single $1.00 payment.) 

( '% )" SPFV (i%:n) ~ 1 + ;00 

Uniform Series Present Value Function 
(Present value of a $1.00 payment that occurs II times.) 

USPV (i%:n) 

1 - (1 + i% ) - " 
100 

i% 
100 

Uniform Series Future Value Function 
(Future value of a $1.00 payment that occurs n times.) 

USFV (i%:n) 
( 1 + ..flL)" - 1 

100 
iO/O 

100 
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Percentage Calculations in Business (BUS) 

%CHA NGE ~ (NEW - OLD) x 100 
OLD 

%TOTAL ~ (:~::L) x 100 

MARKUP%C ~ (PRICE - COST) x 100 
COST 

MARKUP%P ~ (PRICE - COST) x 100 
PRICE 

Time Value of Money (TVM) 

5 ~ payment mode factor (0 for End mode; 1 for Begin mode). 

i% ~ I%YR 
P/YR 

o ~ PV + ( 1 + iO/; O~ S ) x PMT x USPV (i%:n) + FV x SPPV(i%:n) 

Amortization 

};INT ~ accumulated interest 
};PRIN ~ accumulated principal 
i = periodic interest rate 
BAL is initially PV rounded to the current display setting. 
PMT is initially PMT rounded to the current display setting. 

i ~ --,--..,-'-1 ,*",o,,-Y,-,R __ 
P/YR x 100 

For each payment amortized: 

INT' ~ BAL x i (INT' is rounded to the current display setting; 
INT' ~ 0 for period 0 in Begin mode) 
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INT ~ INT' (with sign of PMT) 

PRIN ~ PMT + INT' 

BALnew ~ BALo1d + PRIN 

L INTnew ~ L INTo1d + INT 

LPRINnew ~ LPRIN o1d + PRIN 

Interest Rate Conversions 

Periodic compounding 

+ NOM%)P _ 1] x 100 
100 x P 

Continuous compounding 

EFF% ~ 
100 

( 

NOM% ) 

e - 1 x 100 

Cash-Flow Calculations 

j ~ the group number of the cash flow. 
CFj ~ amount of the cash flow for group j. 
" j ~ #TlMES the cash flow occurs for group j. 
k ~ the group number of the last group of cash flows. 

N, ~ 2:", ~ total "umber of cash flows prior to group j 
1 .,,;; I <j 

k 

NPV ~ CFo + 2: (CFj x USPV (i%:", ) x 
J = 1 

When NPV ~ 0, the solution for i% is IRR%. 

NFV ~ NPV x SPFV (i% :N) where N 

NPV NUS ~ 
USPV (i%:N) 

k 

2: " j 
j= 1 
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TOTAL 

Bond Calculations 

Reference: Lynch, John J. , Jr. and Jan H. Mayle, Standard Securities 
Calculation Methods, Securities Industry Association, New York, 1986. 

A = accrued days, the number of days from beginning of coupon pe­
riod to settlement date. 

E = number of days in coupon period bracketing settlement date. By 
convention, E is 180 (or 360) if calendar basis is 30/360. 

DSC = number of days from settlement date to next coupon date. 
(DSC = E - A). 

M = coupon periods per year (1 = annual. 2 = semiannual). 
N = number of coupon periods between settlement and redemption 

dates. If N has a fractional part (settlement not on coupon date), 
then round it to the next higher whole number. 

Y = annual yield as a decimal fraction, YLD% / 100. 

For one or fewer coupon period to redemption: 

PRICE 

For more than one coupon period to redemption: 

PRICE 

+ 
[ 

CPN% ] N M 
L DSC <-I (1 + ~rl + -,-
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The "end-of-month '" convention is used to determine coupon dates in 
the following exceptional situations. (This affects calculations for 
YLD %, PR ICE, and ACCRU .) 

• If the maturity date fall s on the last day of the month, then the 
coupon payments will also fall on the last day of the month. For 
example, a semiannual bond that matures on September 30 will 
have coupon payment dates on March 31 and September 30 . 

• If the maturity date of a semiannual bond falls on August 29 or 30, 
then the February coupon payment dates will fall on the last day of 
February (28, or 29 in leap years). 

Depreciation Calculations 

For the given year, YR#: 

SOYD 

DB = BASIS 

ACRS ACRS% x BASIS 
100 

SL = BASIS - SALV 
LIFE 

---,B""A.!::S",IS,--::--:-::S~A.!!L,",V-:-:- x (LIFE - YR# + 1) 
LIFE x (LIFE + 1) 

2 

x FACT%/lOO x (1- _ ...l(",FA"-C::.T:...O.:.::VO.LI..:.I0",O,,,)_)(YR< - I) 

LIFE LIFE 

For the last year of depreciation, DB equals the remaining depreciable 
value for the prior year. 

Sum and Statistics 

n = number of items in the list. 
x' = an element of the sorted list. 

TOTAL = :!;x, MEAN 
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MEDIA N ~ x/ for odd II , where j II + 
2 

MEDIAN 
(x ' + x ') 

J 2 }+ 1 for even ", where j = ~ 

STDEV V 2; (Xi - x)' 
11 - 1 

W.MN G. SD 

RANGE MAX - M IN 

Forecasting 

LIN 

EXP 

LOG 

PWR 

Let: 

Model Transformation 

Y ~ B + Mx Y ~ B + Mx 

Y = BeMx In Y ~ In B + Mx 

Y ~ B + M In x Y ~ B + M In x 

Y ~ BxM In Y ~ In B + M In x 

- 2;X, 
X ~-

- 2;Yi Y~ -
II " 

X, 

xi 

Xi 

In Xi 

In Xi 

SX2 2; (Xi - X)' 

SXY ~ 2; (X i 

SY2 ~ 2; (Yi - Vj' 

X) (Yi - Vj 
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Then: SXY M ~ --
SX2 

B b for LIN and LOG models, and 
B ~ eb for EXP and PWR models, 

where b ~ Y - M X. 

CORR SXY 
ySX2 x SY2 

Equations Used in Chapter 13 

Canadian Mortgages 

PV ~ - PMT [ 1 - (1 r + r) -N ] _ FV (1 + r) -N 

where: r ~ [(1 + CI2~~R r -1] 
N ~ total number of monthly payments 

CI% YR ~ annual interest rate (as a percent) 
PV ~ loan amount 

PMT ~ monthly payment 
FV ~ balloon payment 
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Odd-Period Calculations 

x DAYS] ~ 
30 

- (I + i x S) x PMT x [ I - {li + i) - N ] _ FV( I + i) - N 

where: PV ~ loan amount 
i = periodic interest rate as a decimal 

DAYS ~ actual number of days until the first payment 
PMT ~ periodic payment amount 

N ~ total number of payments 
FV ~ balloon payment amount 

S ~ 1 if DAYS < 30 
S ~ 0 if DAYS "" 30 

Advance Payments 

- PV - FV {I + i) -N 
PMT ~ -,-_----'--'-----':-:;-l.:'_ :-d;;-'-'------;-

[ 
I - (1 + i) (N 'ADV) ] - - + #ADV 

where: PMT ~ payment amount 
PV ~ loan amount 
FV ~ balloon payment amount 

i ~ periodic interest rate (as a decimal) 
N ~ total number of payments 

#ADV ~ number of payments made in advance 

Modified Internal Rate of Return 

MJRR ~ 

where: 

[( 
NFVp )1 /" ] 100 - I 

- NPVN 

n ~ total number of compounding periods 
N FV p ~ net future value of positive cash flows 
NPVN ~ net present value of negative cash flows 
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c 
Menu Maps 

The following maps show how to display each of the menus. There is 
a map for each menu label in the MAIN menu and for each menu 
found on the keyboard. The menu labels for variables are enclosed in 
boxes to illustrate how they are used: 

%CHG 

I I 
[Ql;QJ ~ 

Variable used to store and calculate values. 

Variable used to calculate or display values; cannot be 
used to store values. 

Variable used to store values; cannot be used to calculate 
values. 

BUS 

I 
I I 

%TOTL MU%C MU%P 

I I I I 
~ [CnsT] IPRTCE] [~OToCJ 

Figure C·1. BUS Menu 
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FIN 

I I I 
- - - - -

TVM ICNV CFLO 

I 
I 

PER CONT 

I ~ r~7 NOMO~ EFF% NQM% EF~ 

CALC INSR OELET NAME GET #T? 

*NEW Names of Lists 

TOTAL IRR% NPV 'NUS" = \.!iF]) 

I I 
END AMRT 

I I 
NEXT TABLE 

Figure C-2. FIN Menu 
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FIN 

I 
BOND DEPRC 

Il L 
YR#7 FACT%j DB SOYD_ SL MORE 

TYPE SETT MORE 

t 
'-1 - -'-1 --'-1 - I 

IYLD%ll pRIC~(ACCRD) MORE 

360 A/A SEMI ANN 

Figura C-2 (continued)_ FIN Manu 
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SUM 

I I I 
CALC INSR DELET NAME GET TOTAL 

ALPHA-E1dit menu~ 
I ~ 

ALPHA menu· * NEW Names of lis ts 

TOTAL MEAN MEDN" STDEV 'I( RANG MORE 

-~I I ~ f 
~IN ~A~ SORT FRCST MORE 

I 
(Select x and y) 

I I I I I 
x-list MORE 

* 

LIN 

I I I I I 

,,:I,:::: ®D'" 'T 
, ~Ix ; : J ; '~!2 ) (~~2 ) <dD MJRE 

Figure C-3. SUM Menu 

• For the complete menu, see pages 27-28. 
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TIME 

I 
I 

CALC APPT ADJST SET 

I 
I I I I I I 

.,. HR - HR + MIN - MIN + SEC - SEC 

APTl APT2 ... MORE .. APTlO 

I I~ I 
DATE TI ME AfPM MSG RPT HELP 

I I I I I 
NONE ~MIN 7/ HOuFf fD AYJ/WEETi{ 

ALPHA or ALPHA-Edit menu· 

Figure C·4. TIME Menu 

• For the complete menu, see pages 27-28 . 
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SOLVE 

I 
I I 

CALC EDIT DELETE NEW 

I I ALPHA:E! ~itmenu. ALPHA-menu' 

I Menu of equation variables 

Figure C-5. SOLVE Menu 

DISP 

I 

FIX ALL 

MATH 

I 

LN EXP N! PI 

MODES 

I 
BEEP PRNT DBL ALG RPN 

PRINTER 

I 
LIST STK REGS TIME MSG TRACE 

Figure C-6. DSP, MATH, MODES, and PRINTER Menus 

• For the complete menu, see pages 27-28. 
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D 
RPN: Summary 

About RPN 

The RPN appendixes (D, E, and F) are especially for those of you who 
want to use or learn RPN - Hcwlett-Packard's original Reverse Polish 
Notation for operating calculators. This calculator can use either RPN or 
algebraic logic for calculations - you choose which. 

HP's RPN operating logic is based on an unambiguous, parentheses-free 
mathematical logic known as " Polish Notation," developed by the Polish 
logician Jan /:-ukasiewicz (1878 - 1956). While conventional algebraic 
notation places the operators between the relevant numbers or variables, 
/:-ukasiewicz's notation places them before the numbers or variables. For 
optimal efficiency of the stack, we have modified that notation to specify 
the operators after the numbers. Hence the term Reverse Polish NotatiolJ, 
orRPN. 

Except for the RPN appendixes, the examples and keystrokes in this 
manual are written entirely using Algebraic (ALG) mode. 

About RPN on the HP-17B II 

This appendix replaces much of chapter 2, "Arithmetic." It assumes that 
you already understand calculator operation as covered in chapter 1, 
"Getting Started." Only those features unique to RPN mode are 
summarized here: 

• RPNmode. 

• RPN functions. 

• RPN arithmetic, including percentages and ISTOI and IRCLI 
arithmetic. 
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A ll other operatiofl s - inc1uding the Solver - work the same in RPN and 
A L G modes. (The Solver uses algebraic logic only.) 

For more inform ation about how RPN works, see appendix E, "RPN: The 
Stack." For RPN keystrokes of selected examples from chapter 13, see 
appendix F, "RPN: Selected Examples." Continue reading in chapter 2 to 
learn about the other functionality of your calculator. 

Watch for this symbol in the margin earlier in the manual. 
It identifies keystrokes that are shown in ALG mode and 
must be performed differently in RPN mode. Appendixes 
D, E, and F explain how to use your ca1culator in RPN 

mode. 

The mode affects only arithmetic calculations - all other operations, 
including the Solver, work the same in RPN and ALG modes. 

Setting RPN Mode 

The calculator operates in either RPN (Reverse Polish Notation) or ALG 
(Algebraic) mode. This mode determines the operating logic used" for 
arithmetic ca1culations. 

To select RPN mode: Press llMODESI RPR '. 

The calculator responds by displaying F:F't"l t·10DE. This mode remains 
until you change it. The display shows the X register from the stack. 

To select ALG mode: Press I IMODES I ALG. The calculator 
displays ALGEE:F:A I C t·10DE. 
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Where the RPN Functions Are 

Function 
Name 

ENTER 

LAST X 

R! 

Ri 

X <> Y 

CHS 

000000 
MODES 

000000 
R+ xjy 

I INPUT 10 eDCD 0 
moooo 
moooo 
00000 

LAST 

00000 
ENTER 

Definition 

Enters and separates one number 
from the next. 

Recalls last number in X-register. 

Rolls down stack contents. 

Rolls up stack contents. 

X-register exchanges with Y-
register. 

Changes sign. 

Key to Use 

0 

.ILASTI 

ffi!) (same as [D) 

~ (except in lists) 

I x~Y I (same as ill) 

~ 
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Using INPUT for ENTER and T for R!_ Except ill CFLO alld SUM 
lists, the !tNPUTI key also performs the IENTERI function and the 00 key 
also performs the [lITJ function. 

• In lists: !tNPUTI stores numbers. Use ~ to enter numbers into the 
slack during arithmetic calculations. 

• In lists: [!) and 00 move through lists. Use [lITJ to roll through stack 
contents. 

Doing Calculations in RPN 

Arithmetic Topics Affected by RPN Mode 

This discussion of arithmetic using R PN replaces those parts of chapter 2 
that are affected by RPN mode. These operations are affected by RPN 
mode: 

• Two-number arithmetic (0, ~, E]' G, 0). 
• The percent function (00). 

• The LAST X function (.ILASTl). See appendix E. 

RPN mode does 1I0t affect the MATH menu, recalling and storing 
numbers, arithmetic done inside registers, scientific notation, numeric 
precision, or the range of numbers available on the calculator, all of which 
are covered in chapter 2. 

Simple Arithmetic 

Here are some examples of simple arithmetic. Notice that 

• IENTERI separates numbers that you key in. 

• The operator (0, 8, etc.) completes the calculation. 

• One-number functions (such as rm) work the same in ALG and 
RPN modes. 
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To select RPN mode, press l:MODESl RF"l. 

To Calculate: 

12 + 3 

12 - 3 

12 x3 

12+3 

122 

v'12 
1/12 

Press: 

12 IENTERI3 0 
12 ®illill 3 G 
121ENTERI30 

12 IENTERI 3 [±) 

12 If, J 
12 1[,,) 

12 1'1 J 

Display: 

15.00 

9 . 00 

36 .00 

4.00 

144. 00 

3.46 

0 . (18 

You do not need to use IENTER) before an operator, only betweell keyed-ill 
Ilumbers. Key in boch numbers (separated by IENTERI) before pressing the 
operator key. 

The Power Function (Exponentiation). The power function uses 
the 10 keys. 

To Calculate: 

123 

121/ 3 (cube root) 

Press: Display: 

12 IENTER) 31 0 1,728.00 

12 ®illill 3 I ClliJ 10 2. 29 

The Percent Function. The 00 key calculates percentages without 
using the 0 key. Combined with 0 or G. it adds or subtracts 
percentages. 

To Calculate: Press: Display: 

27% of 200 200 I ENTER) 27 00 54.00 

200 less 27% 200 IENTER)27 00 G 146.00 

12% greater than 25 25IENTER)12 00 0 28.00 
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Compare these keystrokes in RPN and ALG modes: 

27% of 200 

200 less 27% 

RPN Mode 

200 IENTER I27 00 

200 IENTERI 27 00 8 

Calculations with STO and RCL 

ALG Mode 

200 ~ 27 00 ~ 

200827 000 

The store (ISTOI) and recall (I RCL I) operations work identically in ALG 
and RPN modes (sec "Storing and Recall ing Numbers" and "Doing 
Arithmetic Inside Registers and Variables" in chapter 2) . The keystrokes 
are the same for simple storing and recalling and for doing ari thmetic 
illside registers and variables . 

When do ing arithmetic in Ihe display with values from storage registers 
and variables, remember to usc RPN. Compare these keystrokes in RPN 
and ALG modes: 

RPN Mode ALG Mode 

Store - 2 x 3 in 2 1+/-IIENTERI 3 ~ ISTaI 2 1+1-1 ~ 3 8 ISTaIS 
register 5 S 

Find PV - 2 F It~ TWt IRCLI FI N TVM IRCLI 
PV 28 PV 82 8 

Find PV less 2% F It-~ Tllt·l IRCLI FIN T\lf1 IRCLI 
PI' 2008 PI' 8 2 00 8 

Find PMTxN F IN Tl,lt·l IRCLI fIN T '~M IRCLI 
p tn IRCLI f~ P ~1T ~IRcU 

~ N 8 
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Chain Calculations - No Parentheses! 

The speed and simplicity of calculating using RPN are apparent during 
chain calculations - longer calculations with more than one operation. 
The RPN memory stack (refer to appendix E) stores intermediate results 
until you need them, then inserts them into the calculation. 

The cube root example and the percentage addition example (previous 
topics) are two simple examples of chain calculations. 

For another example, calculate 

7 x (12+3) 

Start the calculation inside the parentheses by finding 12 + 3. Notice that 
you don't need to press (g!'!fgffi to save this intermediate result (15) 
before proceeding. Since it is a calculated result, it is saved 
automatically- without using parentheses. 

Keys: 

12 iENTERI 3 (±] 

7~ 

Display: 

15.00 

105.00 

Description: 

Intermediate result. 

Pressing the function key 
produces the answer. 

Now study these examples. Note the automatic storage and retrieval of 
intermediate results. 

To Calculate: 

(750 x 12) .;- 360 

360 .;- (750 x 12) 

«(456 -75)';­
IS.5) 
x (68';- l.9) 

(3 + 4) x (5 + 6) 

Press: Display: 

750 iENTERI12 ~ 360 G 25 . 00 

360 iENTERI750 iENTERI12 ~ G 0.04 
or 
750 IENTERI12 ~ 360lx~YI G 

4561ENTERI 75 G 18.5 G 68 
IENTERI1.9 G ~ 

737 .137 

77 . 130 
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E 
RPN: The Stack 

This appendix explai ns how calculations take place in the automatic 
memory stack and how this method minimizes keystrokes in complicated 
calculations. 

What the Stack Is 

Automatic storage of illtennediate results is the reason that RPN mode 
easily processes complicated calculations-without using parentheses. 
The key to automatic storage is the automatic RPN memory stack. 

The memory stack consists of up to four storage locations, called registers, 
which are "stacked" on top of each other. It is a work area for 
calculations. These registers - labeled X, Y, Z, and T - store and 
manipulate four current numbers. The "oldest" number is the onc in the 
T - (top) register. 

.. -- --... 
T : 0.00 • "Oldest" number · ~----~ 
Z : 0.00 • • 

~--"-~ y : 0.00 · • 
X 8 Displayed (most "recent" number) 

The most "recent" number is in the X-register: This;s the number you see 
in the display. 
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Reviewing the Stack (Roll Down) 

The ffi!l (roll down) function (on the [) key) lets you review the enti re 
contents of the stack by "rolling" the contents downward, onc register at a 
time. While in RPN mode you don't need to press the shift key for ffi!l . 

The IYJ key has the same effect as ffi!l , except in a C FLO or SU M list, 
when IYJ affects the list and not the stack. Likewise, the 00 key rolls the 
contents of the slack upward, except in lists. 

Rolling a Full Stack. Suppose the stack is fill ed with I , 2, 3, 4 (press 1 
IENTER I2IENTER I3IENTER I 4). Pressing ffi!l four times rolls the numbe rs 
all the way around and back to where they started: 

T 

Z 

Y 

X 

2 

3 

4 

4 

2 

3 

3 2 

4 3 2 

4 3 

2 4 

When you press ffi!l , the value in the X-register rotates around into the 
T -registcr. Notice that the calltents of the registers are rolled, while the 
registers themselves maintain their positions. The calculator displays only 
the X·register. 

Variable Stack Size. Clearing the stack by pressing I I CLEAR DATAl 
reduces the stack to one register (X) with a zero in it. As you enter 
numbers, the stack builds up again. The ffi!l and 00 functions roll 
through as many registers as currently exist (one, two, three, or four). 

Exchanging the X- and V-Registers in the Stack 

Another function that manipulates the stack contents is Ix~Y I 
(x exchange y ), located on the rn key. It swaps the contents of the X- and 
Y· registers without affecting the rest of the stack. Pressing I x ~ Y I again 
restores the original order of the contents. While in RPN mode you don' t 
need to press the shift key for I x~Y I. 

The IillJ fun ction is used primarily to swap the o rder o f numbers in a 
calculation. For example, an easy way to calculate 9.;. (13 x 8) is to press 
131ENTERl8 ~ 9 ~ 0. 
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Arithmetic - How the Stack Does It 

The cont ents of the stack move up and down automatically as new 
numbers enter the X-register (liflillg Ihe slack), and as operators combine 
two numbers to produce one new number in the X-register (droppillg Ihe 
slack). See how a full stack drops, lifts, and drops its contents while 
calculating 

3+4 - 9 : 

a (lost) 

T a a a a 

Z b a b a 

y @] 3 b 7 b 

X 
IENTERI 
[1J 4 0 7 @] 9 G - 2 

Drop Lift Drop 

(a and b represent values already on the stack.) 

• Notice that when the stack drops, it replicates the contents of the 
T -register and overwrites the X-register. 

• When the stack lifts, it pushes the top contents out of the T-register, 
and that number is lost. This shows that the stack's memory is limited 
to four numbers for calculatio ns. 

• Because of the automatic movement of the stack, you do /Jot need to 
clear the display before doing a new calculation. 

• Most fun ctions (except IENTERI and ICLRI) prepare the stack to lift its 
contents when lhe next JJumber enlers the X-register. 
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How ENTER Works 

You know that ~ separates two numbers keyed in one after the 
other. In terms of the stack, how docs it do this? Suppose the stack is 
fi lled with a, b, c, and d. Now enler and add two new numbers: 

5 + 6: 

a (lost) b (lost) 

T a b c c 

Z b c d d 

y c d 5 5 

X d lID 5 [ENTER [ 5 [§J 6 (±] 

c 

c 

d 

11 

Lift Lift No lift Drop 

[ENTER[ replicates the cont ents of the X-register into the Y-register. The 
next number you key in (or recall) writes over (instead of lifting) the copy 
of the first number left in the X-register. The effect is simply to separate 
two sequentially entered numbers. 

Using a Number Twice in a Row_ You can use the replicating 
feature of [ENTER [ to other advantages. To add a number to itself, key in 
the number and press [ENTER [(±] . 

Filling the Stack with a Constant_ The replicating effect of ~. 
together with the replicating effect (from T into Z) of stack drop, allows 
you to fill the stack with a numeric constant for calculations. 

Example: Constant, Cumulative Growth. The annual sales of a 
small hardware com pany are projected to double eacli year for the next 3 
years. If the current sales are $84,000, what are the annual sales for each 
of the next 3 years? 

1. Fill the stack with the growth rate (2 [ENTER[[ENTER[[ENTERI). 

2 . Key in the current sales in thousands (84). 

3. Calculate future sales by pressing 0 for each of the next 3 years. 
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2 2 2 2 2 

(gJ 2 2 2 2 2 

IENTERI 2 2 2 2 2 
IENTERI 

2 84 168 336 672 IENTERI IID~ ~ ~ ~ 

Sales for the next 3 years are projected to be $168,000; $336,000; and 
$672,000. 

Clearing Numbers 

Clearing One Number. Clearing the X-register puts a zero in it. The 
next number you key in (or recall) writes over this zero. 

There arc two ways to clear the number in the X-register: 

• Press [!] . 

• Press ICLR!. 

For exam pie, if you wanted to enter 1 and 3 but mistakenly entered 1 and 
2, these keystrokes would correct it: 

,. ... _., 
, . · . . 

r- - "-"" . . . . 
· . · . 83 :: 1 

III t:2JIENTERI 1 

r-----, . . . r-----, . . . . 
r- - ...... ., . . 

Clearing the Entire Stack. Pressing llCLEAR DATA l clears the 
X-register to zero and eliminates the Y-, Z-, and T·registers (reducing the 
size of the stack to one register). The stack expands agai n when you enter 
more numbers. 
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p" •• _." 

T 
, 

a 
I----.~ 

Z b 
, , , , 
I- _. _. ~ 

y c 
, : 

x d . ICLEARDATA I QB 
Because of the automatic movement of the stack, it is not necessary to 
clear the stack before starting a calculation_ Note that if an application 
menu is currently displayed, pressing I I CLEAR DATA I also clears the 
application's variables. 

The LAST X Register 

Retrieving Numbers from LAST X 

The LAST X register is a companion to the stack: It stores the number 
that had been in the X-register just before the lastlll/menc operatioll (such 
as a 0 operation) . Pressing . ILAST! returns this value to the X-register. 
This ability to recall the " last X' value has two main uses: 

• Correcting errors: retrieving a number that was in the X-register just 
before an incorrect calculation . 

• Reusing a number in a calculation. 

Reusing Numbers 

You can use . ILASTI to reuse a number (such as a constant) in a 
calculation. Remember to enter the constant second, just before executing 
the arithmetic operation, so that the constant is the last number in the 
X-register, and therefore can be saved and retrieved with . ILAST!. 

Example: Calculate %.7~ + 52.39 . 
2.39 
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Keys: Display: Description: 

96.74 [EN'fER] '36 . 74 

52.391±J 14'3.13 Intermediate result. 

.ILAST I 52. ~:9 Retrieves the number 
before the I±J operation, 
saved in LAST X. 

G 2 . :::5 Final result . 

Chain Calculations 

The automatic lifting and dropping of the stack's contents let you retain 
intermediate results without storing or reentering them, and without using 
parentheses. This is an advantage the RPN stack has over algebraic 
calculator logic. Other features of RPN include the following: 

• You never work with morc than two numbers at a time. 

• IENTERI separates two numbers keyed in sequentially. 

• Press ing an operator key executes that operation immediately. 

• Intermediate results appear as they arc calculated, so you can check 
each step as you go. 

• Intermediate results are automatically stored. They reappear 
automatically as they are needed for the calculation - the last result 
stored is the first to come back out. 

• You can calculate in the same order as you would with pencil and 
paper - that is, from the innermost parentheses outward: 

4 -;. 114 + (7 x 3) - 2J = 0,12 

can be solved as 7 IENTERI 3 ~ 14 1±J 2 El4lx~yl G 
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Exercises 

Here are some extra problems that you can do to practice using RPN. 

Calculate: (14 + 12) x (18 - 12) -;- (9 - 7) = 78.00 
A Solution: 14IENTERI12(±] 181ENTERI12 B ~ 9lENTERI7 B G 

Calculate: 23' - (13 x 9) + I;' = 412.14 
A Solution: 23 . [2] 131ENTERI g ~ B 7 . 1:JEl (±] 

Calcull>te: J (5.4 x 0.8) -;- (12.5 - 0.73) = 0.60 
A Solution: 5.4IENTERI .8 ~ .7I ENTERI 3 . 1ZI 12.5 lx, y l B G 
. 1Kl 
or 
5.4IENTER I .8 ~ 12.5 IENTERI .7 ffi!'lIml3 . 1Z1 B G . 1El 

Calculate: / 8.33 x (4 - 5.2) -;- [(8.33 - 7.46) x 0.321 = 4.57 
V 4.3 x (3.15 - 2.75) - (1.71 x 2.01) 

A Solution: 4 IENTERI 5.2 B 8.33 ~ . ILASTI 7.46 B .32 ~ G 
3.15 IENTERI 2.75 B 4.3 ~ 1.71 IENTERI 2.01 ~ B G . 1El 
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RPN: Selected Examples 

The followi ng examples selected from chapter 13 ("Additional 
Exa mples") have been convert cd to RPN keystrokes. Thcse examples 
illustrate how to convert algebraic to RPN keystrokes in less comm on 
situations: with 00, wi th IRCLI, and in a CFLO list. 

F 

Example: Simple Interest at an Annual Rate . Your good friend 
needs a loan to start her latest enterprise and has requested that you lend 
her $450 for 60 days. You lend her the money at 7% simple annual 
int erest, to be calculated on a 365-day basis. How much interest will she 
owe you in 60 days, and what is the total amount owed? 

Keys: 

450 IENTERI 7 00 
60~365B 

4500 

Display: 

::: 1 . 50 

5 . 18 

455 . 18 

Description: 

Annual interest. 

Actual interest for 60 
days. 

Adds principal to get 
total debt. 

Example: APR for a Loan with Fees. A borrower is charged two 
points for the issuance of a mortgage. (One point is equal to 1% of the 
mortgage amount.) If the mortgage amount is $60,000 for 30 years and the 
interest rate is 111/,% annually with monthly payments, what APR is the 
borrower paying? 

1. Since the payment amount is not given, calculate it (PM7) first. Usc 
the given mortgage amount (PV = $60,(00) and interest rate 
(f%YR = 111 /,%). 

2. To find the APR (the new I% YR), use the PMT calculated in step 1 
and adjust the mortgage amount to reflect the points paid (PV = 

$60,000 - 2%). All other values remain the same (term is 30 years; 
no future value). 

264 F: RPH: Selected Examples 



Keys: 

F I t·l T '·/1'1 
OTHER 
I (CITARDATA] 
IEXITI 

30 I tl 

11 .5 I :; ' .... F: 
60000 P',,.. 

o F'·,.. 

Pin 

IRCLI P',,.. 
2 00 B F",,.. 

I ~~YR 

Display: 

12 F' / YR Et·l[:o 
I'IODE 

F'·/;;; O.OO 

Pt'1T ::; -594 . 17 

I /~'l~~= 11 . 76 

Description: 

I f necessary, sets 12 
payments per year and 
End mode. 

Figures and stores 
number of payments. 

Stores interest rale and 
amount of loan. 

No balloon payment, so 
future value is zero. 

Borrower's monthly 
payment. 

Stores actual amount of 
money received by 
borrower into pv. 
Calculates APR. 

Example: Loan from the Lender's Point of View. A $1,000,000 
10-year, 12% (annual interest) jllterest-ollly loan has an origination fee of 
3 points. What is the yield to the lender? Assume that monthly payments 
of interest are made. (Before figuring Ihe yield, you must calculate the 
monthly PMT ~ (10011 x 12%) -;- 12 mos.) When calculating Ihe I % YR , 
the FV (a balloon paymenl) is the entire loan amount, or $1,000,000, while 
the PV is the loan amount minus the points. 

Keys: 

FIN T',/I'1 

OTHER 
II CLEAR DATA l 
IEXITI 

10 I N 

Display: 

12 F' / YR Et·l[l 
1'10DE 

Description: 

If necessary, sets 12 
payments per year and 
End mode. 

Stores total number of 
payments. 
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1000000 IENTERI 
1200 

12 G F'!H 

120, OO~~l. 00 

Pt'1T=1~~1, 000. 00 

Calculates annual interest 
on $1,000,000. 

Calculates, then stores, 
monthly payment. 

1000000 FV F',,.'= 1 , O~10, 0~10. ~j~1 Stores entire loan 

P',,.' Pt./=-970, O(Hj. 00 

I~~\'P:;;;12. 5 3 

amount as balloon 
payment. 

Calculates, then stores, 
amount borrowed 
(total - points). 

Calculates APR-the 
yield to lender. 

Example: Savings for College. Your daughter will be going to 
college in 12 years and you are starting a fund for her education. She will 
need $15,000 at the beginning of each year for four years. The fund earns 
9% annually, compounded monthly. You plan to make monthly deposits, 
starting at the end of the current month. How much should you deposit 
each month to meet her educational expenses? 

See figures 13·1 and 13·2 (chapter 13) for the cash·flow diagrams. 

Remember to press the B key for IENTERI while workillg ill a list. (Pressing 
!INPUT I will add data to the list, not perform an ENTER.) 

Keys: Display: 

FIt-I CFLO 

.ICLEAR DATAl 
\'ES 

or 
GET FLOl·J':: (1) =? 
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Displays current cash· 
flow list and CFLO menu 
keys. 

Clears current list or gets 
a new one. 



Step 1: Set up a CFLO list. 

Keys: Display: 

o UNPUT! 

o IINPUTI 

121ENTERI12 ~ 1 G 
UNPUTI FLm·J(2)=" · 

15000 UNPUTI #TII'lE:::(2)=1 

11 UNPUTI 

15000 UNPUT IUNPUT! 

o UNPUTI 11 UNPUT! 

15000 ItNPUT IItNPUT I 

o UNPUT 1 11 UNPUT I 

15000 UNPUTI IINPUTI 

FLm.J< 3) =". 

#TII'lESO)= l 

FLm·\(4)=? 

FLO(.\( 5) = '/ 

FLm.J(6) =? 

FLO(.\( 7) =0' 

FLm·\ (C:) ='/ 

FLmH 9 ) =0' 

Description: 

Sets initial cash flow, 
FLOW(O), to zero. 

Stores zero in FLOW(J) 
and prompts for the 
number of times it 
occurs. 

For IENTER I, press ~,lIot 
UNPUH Stores 143 (for 
11 years, 11 months) in 
#T1MES(i) for 
FWW(i) . 

Stores amount of first 
withdrawal, at end of 
12th year. 

Stores cash flows of 
zero .. . 

. . . for the next 11 
months. 

Stores second 
withdrawal, for 
sophomore year. 

Stores cash flows of zero 
for the next 11 months. 

Stores ~hird withdrawal, 
for junior year. 

Stores cash flows of zero 
for the next 11 months. 

Stores fourth withdrawal, 
for senior year. 

IEXIT! CAL C t·~F",.·1 , 1-11-1:::, I'W"I Done entering cash 
flows; gets CALC menu. NEED I"' ~ . 
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Step 2 : Caleulate NUS for the monthly deposit. Then caleulate net 
present value. 

Keys: 

9IENTERI12E] 
1% 

t~US 

t·~ F' \,1 

Display: 

1%=0 . 75 

t4U:3=182 . 30 

Description: 

Figures the periodic 
(monthly) interest rate 
and stores it in 1%. 

Amount of monthly 
deposit needed to meet 
planned withdrawals. 

Caleulates the net 
present value of the 
monthly deposits, which 
is the same as the NPV of 
the four future 
withdrawals. 

Example: Tax-Free Account. Consider opening an IRA account with 
a dividend rate of 8.175% . 1) !f you invest $2,000 at the beginning of each 
year for 35 years, how much will you have at retirement? 2) How much 
will you have paid into the IRA? 3) How much interest will you have 
earned? 4) If your post· retirement tax rate is 15%, what is the after-tax 
future value of the account? Assume only the interest will be taxed (the 
principal was taxed before deposit). 5) What is the purchasing power of 
that amount, in today's dollars, assuming an 8% annual innation rate? 

Keys: 

FHt T ''1't'l 
OTHER 1 P/ YR 

BEG IEXITI 

35 

8.175 I %YF: 

o PV 

Display: 

1 P/ YR BEGlt·~ 

t'lODE 

I %YR=8 . 1 ::: 
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Description: 

Sets 1 payment per year 
and Begin mode. 

Stores number of 
payment periods until 
retirement (1 x 35). 

Stores dividend rate. 

Present value of account 
(before first payment). 



2000 1+/-1 PIn Pt'1T=-2 ~ (H~10 . (n::1 Annual payment 
(deposit). 

FV F' .... = ::::::7 , 640.45 Calculates amount in 
account at retirement. 

IRCLI ptn IRCLI Calculates total amount 
t·! ~ -70, 0(10. 0~3 paid into IRA by 

retirement. 

IRCLI F'\" I±J 3 17,640.45 Calculates interest you 
will earn. 

1500 47,646 . 07 Taxes at 15% of interest. 

I+/-IIRCU F',.,' Subtracts taxes from total 
I±J ::::::'?, 994. 39 FV to calculate after-tax 

FV. 

F',,.' F',/= :::39, '31'34 . :::'3 Stores after-tax fut ure 
value in FV. 

8 I ~;YF: 0 F' ln Calculates present-value 
PV P',l=-22, 995.36 purchasing power of the 

above after-tax FV at 8% 
inflation rate. 

Example: Taxable Retirement Account. I f you invest $3,000 each 
year for 35 years, with dividends taxed as ordinary income, how much will 
you have in the account at retirement? Assume an annual dividend rate of 
8.175% and a tax rate of 28%, and that payments begin today.What wi ll 
be the purchasing power of that amount in today's dolla rs, assuming 8% 
annual inflation? 

Keys: 

FH! T'·/ t" 

OTHER 1 P / 'lR 
BEG IEXITI 

35 t·! 

8.175 IENTERI28 00 

Display: 

1 F' / lR E:EG H! 
1'10DE 

~~=35 . 00 

Description: 

Displays TYM menu. 

Sets 1 payment per year 
and Begin mode. 

Stores years until 
retirement. 

EI 5 . :::9 
Calculates interest ratc 
diminished by tax rate. 
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a PV 

3000 1+/- 1 F't'lT 

F'·.·' 

8 I%'lF; 0 PI'll 
P\l 

Pt'lT=- :=: , 000 . 00 
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Stores interest rate. 

Stores no present value. 

Stores annual payment. 

Calculates future value. 

Calculates present-value 
purchasing power of the 
above FV at 8% inflation. 



Error Messages 

The calculator beeps and displays an error message under certain cir­
cumstances-for example, when you attempt an operation that is not 
allowed. 

The calculator distinguishes between math errors that occur on the 
calculator line and other types of messages by preceding math-error 
messages with the word ERR 0 R : . 

Press 1 CLR 1 or [!] to erase the message and restore the previous 
display. 

BAD GUESSES: 
PRES S [CLRJ TO VIEW 
The Solver cannot begin a numerica l search using the initial estimates. 
See pages 167 and 227. 

BATT TOO LOW TO PRINT 
To conserve battery power, the calculator will not transmit data to the 
printer until fresh batteries have been installed. 

CURRENT LIST UNNAMED; 
NAME OR CLEAR THE LIST 
Attempted to get another list without first clearing or naming the cur­
rent list. Press . 1 CLEAR DATA 1 to clear it or HANE I to name it. 

EMPTY LIST 
Attempted a calculation using an empty CFLO or SUM list. 
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ERROR : LOGAR I TH M ( NE G) 
ERROR: LOGAR I THM ( a ) 
Attempted to take the base 10 or natural log of a negative number or 
zero . This can happen during curve-fi tting calculations if you attempt 
to calculate: 

• A logarithmic forecasting model with a negative or zero x-value. 

• An exponential model with a nega tive or zero y-value. 

• A power model wi th a nega tive or zero x- or y-value. 

ERROR : NEG ANONINTEGER 
Attempted to raise a nega tive number to a non-integer power. 

ERROR : OV ERF LOW 
An internal result in a calculation was too large for the calculator to 
handle. 

ERR OR: SQRT(NEG ) 
Attempted to take the square root of a negative number or calculate 
G.SD given any negative frequencies. 

ERR OR : UNDERFL OW 
An internal result in a calculation was too small for the calculator to 
handle. 

ERROR : a ANEG 
Attempted to raise zero to a negative power. 

ERROR : 10+10 
Attempted to divide zero by zero. 

ERROR : a A 0 
Attempted to raise zero to the zero power. 

ERROR: +10 
Attempted to divide by zero. 
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INPUTS CAUS ED +0 
The numbers stored into built-in variables caused a division by zero 
in the calcula tion. You must change one or more stored values. (Refer 
to the equ ations in appendix B to see which variables appear in the 
divisor.) 

INSUFFICIENT DATA 

• Attempted to calculate standard deviation with only one value in 
the list. 

• Attempted to do curve fitting using an x-variable list in which all 
the values are equal. 

• Attempted to do curve fitting using the loga rithmic or power mod­
els with a list for which the transformed values of x (In x) are equa l. 

IN SUF FI CIENT MEM ORY 
The calcul ator has insufficient memory available to do the opera tion 
you've specified . Refer to ' Managing Calculator Memory' on page 
216 for addi tional information. 

INTERE ST <= -100% 
One of the following values for interest is less than or equal to - 100: 

• TVM menu: I %YR 7 P/ YR. 
• PER menu: NOM% ~ P (calculating EFF%); EFF% (calculating 

NOM%). 

• CaNT menu: EFF%. 

• CFLO menu : 1% (calculating NPV, N US, or NFV) or estimate of 
IRR%. 

INTERRUPTED 
Calculation of 1% YR, IRR %, amortiza tion resuits, a Solver va riable, or 
a SUM-list sort was interrupted . 

INVALID DATE 

• The number entered ca nnot be interpreted as a proper date. Check 
its format (page 132). 
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• Attempted to set a date ou tside the range 1/ 1/ 1987 through 
12/3 1/ 2086, or attempted date arithmetic outside the range 
10/ 15/ 1582 through 12/ 3 1/ 9999. 

INVALID EQUATION 

• The Solver cannot interpret the equation due to a syntax error. Re­
fer to "What Can Appear in an Equation: page 154. 

• A variable's name is invalid. Refer to "Names of Variables: page 
155. 

INVALID INPUT 

• Attempted to store into a built-in variable a number that is outside 
the range of values permitted for that variable. 

• The number entered cannot be interpreted as a proper time. 

• The appOin tment's repeat interval is out of range. 

• Attempted to enter a non-integer, negative number when specify­
ing the number of displayed decimal places (in DSP). 

INVALID N 
Attempted to calculate I%YR with N .;; 0.99999 or N ;;. 1010 

IRR% > 0 EXISTS , KEY 
IN GUESS, [STO] ( IRR %} 
Calculat ion of IRR % produced a negative answer, but the calculator has 
determined that there is also a unique positive answer. (Refer to page 
226.) 

t1ACH I NE RES ET 
The calculator has been reset (page 214, 217). 

MAN Y OR NO SOLU TI ONS 
The calculator is unable to calculate 1% YR. Check the values stored in pv, 
PMT, and FV. Make sure the signs of the numbers are correct. If the val­
ues of pv, PMT, and FV are correct, the calculation is too complex for the 
TYM menu . You may be able to perform the calculation using the CFLO 
menu to calculate lRR%. 
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MANY / NO SOLUTIONS; KEY 
IN GUESS; [STO] ( IRR%) 
The calculation of IRR % is complex, and requires you to store a guess. 
(Refer to page 227.) 

MEMORY LOST 
Continuous Memory has been erased (page 214, 218). 

NAME ALREADY USED: 
TYPE A NAME; [I NPUT] 
The list name name you've attempted to enter is already in use; type 
in a new name and press I INPUT I. 

NO SOLUTION 
No solution is possible using the values stored in the current built-in 
menu or list. This most commonly results from an incorrect sign for a 
cash flow or other monetary value. (Review page 53.) 

N' N<e OR N NON INTEGER 
Attempted to calculate the factorial of a negative or non-integer value. 

OVERFLOW 
A warning- not an error-that the magnitude of a result is too large 
for the calculator to handle, so it returns ± 9. 99999999999E499 
rounded to the current display format. See page 44 for limits. 

SOLUTION NOT FOUND 
No solution was found for a Solver equation using the current values 
stored in its variables. Refer to page 234 in appendix B. 

UNDERFLOW 
A warning-not an error-that the magnitude of a·result is too small 
for the calculator to handle, so it returns the value zero. See rage 44 
for limits. 

UNEQUAL LIST LENGTHS 
Attempted a two-list SUM calculation using lists of unequal lengths. 
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Index 

Special Characters 
-I , 15, 16, 250 

«(01) a la rm a nnunciator, 136 
c::J low· battery ann unciator 16 

172, 214 ' , 

... -=:: print annuncia to r 171 
~ shift annunciator 1'; 
1(1 " ::< ,39 

1 2 / 24, 132 
3E.(10 , 138 
3E.50 , 138 

. , 17 
, 32 
, 32 

8,162 
1+/-1, 20,24 

+HF: , 133 
-1'11 N ,133 
8,44 
ITUJ, 38 
[KJ,38 
00,37 
~~CH ,46 

;;CHG , 45, 46 - 47 
~·:CHG menu 

formu la, 236 
using, 46 

;;T ClTL, 45, 47 
%TOTLmenu 

formul a, 236 
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, 

using, 47 
*t·IE~·l ,116 

liP ,67 
Ill' , 81, 85-86 

# TIMES, 85-86 
E, I21 ,129, 159,163-164, 209 

ZXY , 121,129 
, 121, 129 
, 121, 129 

:::;Y , 121,129 
Z \'2 , 121, 129 

0 , 18, 29, 260 
< or > , 162 

00 or [!), 40, 251, 257 
with history stack, 40 
in a list, 85, 150 
editing a list, 87 
- ) - » , <-

« - ,29 

A 
ASS (absolute value) function, 157 
ACCF:U,98 
Accrued inte rest, on bond, 98, 99 
Accuracy of the clock, 218 
Acknowledging appointments, 136 
A CRS~; , 104 
ACR:,; , 104 

Actual calendar 



actuarial equations, 235 
for arithm etic, 138 
for bonds, 98 

Addi tion, 19 
ADJST menu, 133 
Advance payments, 63 - 66, 

187 - 189, 242. See also 
Leasing 

ALG ,33, 250 
Algebraic 

mode, 33, 250 
rules in eq uat ions, 153 - 154 

ALL key, 31 
ALOG, 157 
Alphabet ic keys, 27 - 29 
ALPHAbetic menu, 27 
A mortization 

calculations, 67-70 
equations, 236 - 237 
schedule, 68 
schedule, printing, 71-72 

AM/ PM format, 132 
AMRT menu, 67 
AND operator, 155, 162 
A nnual percentage int erest rate 

in TVM, 52 
with fees, 181 
with fees, RPN, 264 

A nnunciators, 16 
defin ition, 17 
printer, 171 

Antilogarimms, 39, 157 
A / pt·) ,appointment-setting 

menu, 132 
Appointment 

menus, 131, 133- 134 
messages, 135 
repeat interval, 135, 136 
-selling menu, 134 

Appointments 
acknowledging, 136 
clearing, 137 
memory used by, 217 

messages, 133 
past due, 134 
printing, 175 
sett ing, 134-136 
unacknowledged, 134, 136 

APPT menu, 134 
fWT 1 th rough APT H 1, 134 

Arithmetic, 19 - 20, 35 
in registers and variables, 43 
in RPN, 253 - 255, 258 
in RPN stack, 258 
RPN exa mples, 263 

Arithmetic priority, 142 
A rrow keys 

for changing current equation, 
144 

for editing, 29 
for finding an equation, ISO 
for rolling the history stack, 40 
for viewing long equations, 154 

B 
8 , 121 

Backspace key, 18 
BAL , 67 

Balance of loan, 69 -70 
Balloon payment, 54, 59 - 60 
BA ~: I S , 104 
Balleries, changing, 214-216 
Battery life, 214 

annunciator, 214 
Beeper, 136 
Beeper on and off, 33 

BEG ,53 
Begin payment mode, 53, 55 
Beginning of list 

in CFLO, 87 
in SUM list, 113 

BOND menu, 97-98 
Bond calculations, 98-102 

equat ions, 238 
fractional values for, 100 
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price, 100 
type, 98, 99 
yield, 100 

Bonds, 203 - 204 
Bollom 

of the current list, in CFLO, 84 
of the Solver list, 150 

Braces in equations, 155 
Brackets in equations, 155 
Brightness of the display, 16 
Built-in va riables. See Variables, 

built -in 
BUS me nu, 45, 243 
Business variables, clearing, 45 
Buy option, for a lease, 64-66 
B-value, in curve filling, 121 

c 
V , 15, 16, 250 
CALC menu 

in CFLO menu, 90 
in SOLVE menu, 146-147 
in SUM menu, 117 
in TIME menu, 138 

CRLC 
in CFLO menu, 81 
in SOLVE menu, 145 
in SU M menu, 111 
in TIME menu, 131 

Calculations, RPN 
order of, 262 
parenthesis in, 255, 262 

Calculator line 
arithmetic in, 35-44 
definition, 17 
displaying alphabetic 

information, 28 - 29 
editing, 18 

Calculator 
not functioning, 219-220 
reselling, 214, 217-218 
Support, 211 

278 Index 

Calendar basis, 97-98 
Calendar. See also Date 

360-day, 138 
365-day, 138 
actual, 138 
range of, 138 

Call, 98, 101 
CRLL ,98 

Canadian mortgage, 185-187, 241 
Capitalized value, lease, 63-64 
Cash flow 

calculations, 80-96 
equations, 237 - 238 
list. See CFLO list 

Cash flow diagrams 
in cash flow calculations, 82-83 
in TVM calculations, 53-55 

Cash flows 
equal. See Cash flows, grouped 
grouped,83,93 
init ial, 83, 84 
maximum number of, 80 
sum of, 90 
ungrouped, 82 
zcro, 83, 84 

CDATE,I57 
CFLO list 

CALC menu, 90 
clearing, 89 
copying from, 87 
correcting, 87 
creating, 83 
definition, 80 
deleting numbers, 87 
editing, 81 , 87 
entering numbers in, 84-86 
G ETing a new list, 88 
inserting numbers, 87 
name, clearing, 89 
naming, 87-88 
printing, 174 
signs of numbers, 82 
starting a new list, 88 



viewing name of currenllist, 88 
viewing numbers, 87 

Chain calculations, 19,35-36 
in RPN, 255, 262 

Changing 
balleries, 213-216 
the sign of a number, 20 

Characters 
for CFLO list, 87 - 88 
for equation names, 149 
in equations, iS4-J5S 
for SUM list,1I5-116 
inserting and delet ing, 28-29 

Checking calculator operation, 
219-221 

%CHG menu, 46 
Chi-squared, 208 - 210 
. IClEAR DATAI,I8, 25 -26 
Clearing, 18 

AMRT variables, 69 
appoint ments, 135, 137 
BOND va riables, 98 
BUS variables, 45 
calculator memory, 25 - 26 
CFLO lists, 84, 89 
%CHG va riables, 45 
ICONY variables, 75 
menu variables, 25 
menus, 25 
MU%C variables, 45 
MU% P variables, 45 
numbers in RPN, 260 
the history stack, 40 
the RPN stack, 257, 261 
Solver variables, 151 
SUM lists, 112 
% T variables, 45 
TIME CALC variables, 138 
TYM variables, 53 
variables, 2S - 26 

Clock, See Tim e 
IClRl, 16, 18,29 
Commas, in numbers, 32 

Compound interest calculations, 
50 

Compounding 
annual, 60 
monthly, 56, 57, 59, 63, 64 
periods, 50, 51, 52, 53 
periods, vs. payment periods, 

77-79,189 
rates, 73 
semimonthly, 62 

Conditional expressions, 161-163 
Constant numbers, RPN, 259, 261 
Constants in equations, 155 
CO NT menu, 75 
Continuous compounding, 

ca lculating interest for, 74 
Cont inuous Memory, 34 

erasing, 214, 218 
using, 16 

Contrast of display, changing, 16 
Conventional investments, 

definition, 90 
Converting interest rates, 74-76 
CCIf':F~ , 121 

Correlation coefficient, 121 
CO'::T key, 48-49 

Cost 
of capital, 90 
markup on, 45, 47 - 48 

Counter variable, in summation 
runction, 163 

Coupon 
basis, 97 - 98 
payments, 97 

CF'tn ,98 
Creating 

a CFLO list, 83 - 86, 88 
a new equation, in the Solver, 

145 -146 
a SUM list, 112 -113, 116 

CTIME, 157 
Cube root , 38 

in RPN, 253 
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Current equation, 144 
deleting, 151-152 
printing, 175 

Cursor, 17 
movement keys, 29 

Curve filling, 110, 121-123 
calculations, 123 -126 
equations, 240 

Customer Support, 211 

D 
Date arithmetic, 138-14() 
Date format, 132, 133 

for appointments, 133 
[:-AT E 

in appointment-selling menu, 
134 

in SET menu, 132 
Date 

in the past or future, 140 
selling, 132 -133 
viewing, 130 

DATE, Solver, 157 
DATEI , 138 
[>ATE2,138 
Day of the week, determining, 138 
Day.month.year format, 132, 133 
DR .... '::; , 138 

DB , 104 
[:- BL ,33,172 

DDAYS, 157 
Decimal places, 31, 44 
Decimal point, 32 
Declining balance depreciation. 

See Depreciation 
DEL , 29 

[:-ELET 
in CFLO menu, 81 
in Solver menu, 145, 152 
in SUM menu, III , 116 

Deleting 
all information, 214, 217-218 
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characters, 29 
equat ions, 151-152 
from a CFLO list, 87, 89 
from a SU M list, 114, 116 
variables in the Solver, 151-152 

Dependent variable, 123 
DEPRC menu, 103 
Depreciation 

ACRS method, 103, 107 -108 
calculations, 103-109 
declining balance method, 103, 

105 - 106 
equations, 239 
partial year, 108-109 
straight line, 103, 105 
sum of the years' digits, 103, 105 

Diagnostic self-test, 220-221 
Diagrams, cash flow, 53-55, 

82-83 
Digit separator, 32 
Direct solutions in Solver, 166, 

228, 229 - 230 
Discount rate, 90 
Display 

clearing, 18 
contrast, 16 
format , 30 
in RPN, 256-261 
messages, 33 
organization, 17, 40 
printing the contents of, 172 
turning on and off, 16 

Displayed messages, 271 
Displaying 

the contents of registers, 40 - 43 
values assigned to variables, 25 

Division, 35-37 
Doublcspace printing, 33, 172 
IDSpl,30-32 
DSP menu, 30-32, 248 



E 
~ key, 44 
ED IT , 145, 149 

Ed it ing 

alphabetic information, 28 - 29 
equations, 149 
keys, 28-29 

EFF% key, 77-75 
Effective interest rat e, 73 -76,89 
E, in numbers, 44 
Electro nic interference, 224 - 225 
End paym ent mode, 53, 54 

EtH) , 53 
Ending value, in summation 

function , 163 
English language, selling, 213 
IENTER I, 25 1, 252 - 253, 259, 262 
Entering 

equations, 145 - 146 
guesses in the Solver, 168 -170 

Entering numbers 

in a SUM list, 112 -113 
into CFLO lists, 84 - 86 
in RPN, 252, 259 

Environmental limits, 219 
Equals sign, used to complete 

calculations, 19,35 
Equation list. See Solver list 
Equation Solver, 141-170, 

228 - 235 
clearing, 151 
introduction, 26 

Equations 
algebraic rules, 153 
characters in, 154-155 
clearing, 151 
deleting, 151-152 
displaying, 150 
editing, 149 
entering, 145 
erasing, 151 
for built-in men li S, 235-242 

inva lid, 146 
length of, 141 
long, viewing, 154 
memory used by, 217 
naming, 149 
verifying, 145-146 
writing, 153 

Erasing. See also Clearing; 
Deleting 

Erasi ng calculator memory 214 
217-218 " 

Erro r messages, 271, 33 
Est im ates, entering in the Solver, 

168-170 
Exa mples, 178 

in RPN, 264 - 270 
Exchanging registers, RPN, 257 
IEXtTI, 22,25,81,85, 112, 135, 149 
EXP, 157 
E>~ P ,39 

EX PM1,157 
Exponential model, 119, 121, 122 
Exponential numbers, 44 
Exponentiation, 38-39, 253 

in equations, 153 

F 
Face value, bond, 98 
FACT%, 104 
FACT,157 
Factorial, 39, 157 
FIN me nu, 244-245 

F 1:< key, 31 
FLOW, Solver, 157 
Forecasting 

calculations, 119-126 
equations, 240-241 
va lues, 110, 121-123 

Foreign languages, 213 
Formatting numbers, 30 
FP, 157 
Fracti onal part, 157 
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FRCST menu, 119, 121 
F~:C:;T, 11 7 

Functions in equations, 155, 
157-159 

Future date, calcul at ing, 140 
Fulure va lue of a series o f 

payments 
equatio n, 235 
Solver function, 159 
FI/ key, 52 

G 
General business 

calcula tions, 45-49 
equations, 236 

GE T , in CFLO, 88 
GE T , in SU M, 116 
GO ,71 

Grouped standa rd deviatio n, 
126- 128 

G. SO , 121 
Guesses 

H 

entering in the Solver, 168- 170 
IRR% , entering, 226-228 
Solver, 234 

Halting a numerical search, 168 
Hie rarchy of menus, 21 
HELP 

in the appointment-setting 
menu, 134 

in the SET menu, 132 
Hie rarchy of operatio ns, in 

equat ions, 153 
Histo ry stack, 40. See also Stack, 

R PN 
printing, 173 

H MS, I58 
HP Solve. Sec Solver 
HRS, I58 
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H umidity requirements, 219 

1%,89 
I ,.; 

ICNV 
, 90 

equatio ns, 237 
menu, 73 -74 
variables, clearing, 7S 

IDI V, 158 
IF, 158, 161 - 162 

nested, 163 
Independent variable, 123 
Individual Retirement A ccount, 

62- 63 
I1NpuTl .87 

for sto ring equations, 27 
in CFLO menu, 81 
in RPN, 252 
in the Solver list, 145-146 
in SU M list, 112 

Inserting characters, 29 
I IISR 

in C FLO list, 81, 87 
in SU M list, 111, 113 

Installing batte ries, 214-216 
Insufficient memory, 34, 216 
I nSllrance po licy, price, 201- 203 
INT, 158 

nIT , 67 
Intermediate results, RPN, 256, 

262 
Int erest 

compo und, 50, 73 
equations, 237 
o n loan, amount of PMT 

applied toward, 69-70 
simple, 50 

Int erest rate conversions, 73-79, 
189,237 

effective and nominal, 73 
Internal rate of return. See also 



IRR % 
calculations, 80, 86, 89-90 

Interrupting an IRR% calculation, 
227 

Interrupting the Solver, 168 
INT, rounded in amortization 

calculations, 68 
INV, 158 
Inva lid equation, 146 
Inverse, 253 
Investm ents 

calculating IRR % and NPV of, 
90-92 

with grouped cash flows, 93-95 
IP, 158 
IRA, 62 - 63, 195 
IRR% , 89, 90, 198 
IF: R% ,90 

IRR % calculations, 226-228 
halting, 227 

IRR % estim ate 
making, 227 - 228 
seeing current, 227 

IRR% solut ions, types of, 226-227 
ITEM, 158 
iteration in Solver, 167 -170,228, 

230-235 
I %Y' R key, 52 

L 
Language, sett ing, 213 
Large numbers, keying in and 

displaying, 44 
Largest number 

avai lable, 44 
in a list, 117 

Last result , copying, 41 
ILASTI,41 

in RPN, 261 
LAST X register, RPN, 261 
Leasing, 63 - 66, 187 - 189 
LEFf-RIGHT, interpreting, 

230-233 
Leller keys, 27 
LIFE , 104 
LIll, 121 

Linear estimat ion, 110, 121-123 
Linear model, 119, 122 
Linear regression, 110 
List. See CFLO list; SUM list; 

Solver list 
List, RPN, 252 

rolling the stack, 257 
LI:31 , 173 

LN, 158 
Lli , 39 

LNPl, 158 
Loan 

amortizi ng, 67-72 
APR for, with fees, 181 

APR for, wi th fees, RPN, 264 
calculations, 56- 60 
int erest-only, 182 
interest-only, RPN, 265 
odd-period, 183, 184- 185 

LO G ,39 
LOG, 158 
Logarithms, 39, 157 
Logarithmic model, 119, 121, 122 
Logical operators, 162 
Low mem ory, 216-217 
Low power, 214 

and printing, 172 
annunciator, -172 

M 
1'1 , 121 

MAIN menu, 17,20- 21 
. IMAINI,20-23 
Manual, organization of, IS 
Markup 

on cost, 45, 47-48 
on price, 45, 48 

I'lfH , 98 
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Math in equations, 153, 155 
MATH menu, 39, 248 

l'tA >·: , 117 
MAX, 158 

t'1~-;C , 48 
W;F' , 48 
IVD , 48 

l'tEAt·~ , 117 
Mean, 239 

calculating, 117 -119 
weighted, 126 -128 

Median, 239 - 240 
calculating, 117 -119 

1'1 EC't; , 117 
. !MEM! key, 34 
Memory. See also Continuous 

Memory 
Memory 

freeing, 216-217 
insufficie nt, 216 
losi ng, 214, 218 
requirements, 2lK 
size, 216 
using and reusing, 34 

Menu 
keys, 20 
labels, 17 
maps, 22, 243 - 248 

Menus 
calculations with, 23 - 25 
changing, 22, 25 
exi ting, 25 
names of, 149 
printing values sto red in, 

174-175 
sharing variables, 48 - 49 
using, 20 - 26 

Messages for appointments, 135 
memory used by, 217 

Messages, error, 271 
IHH , 117 

MIN, Solver, 158 
MOD, 158 
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Mode of payments (Begin and 
End), 53 

Models, curve-fitting, 121 , 122 
Modes 

ALG ,33,249,250 
beeper, 33 
double-space printing, 33, 172 
me nu map, 248 
. !MODES! , I72 
printer ac adapter, 33 

R F' t~ ,33, 249 - 250, 253 
Modified IRR, 198-201,242 

1'10 C' L , 121 
Month/ day/year form at, 132 -133 

I,t 0 F.: E key, 22 
Mortgage, 57, 59, See also LoaD 

calculations, 56-60, 67-69 
discounted or premium, 179 

Moving average, 206 - 208 

in appo intment setting menu, 
134 

in printe r menu, 173 
MU%C, 46 

equation, 236 
Multiple equations, linking, 165 
Multiplication 

in arit hmctic, 19, 3S - 37 
in equations, 153 

MU % P, 46 
equation, 236 

N 
t; ,52 

• t; , 52 
t~ I ,39 

t'~AI,tE 

in CFLO list, 87-88 
in SU M list, 115 -116 

Names 
of equations, 149 
of lists, ciearing, 89 



of var iables, 155 
Negative numhers 

in ar ithmetic calculatio ns, 20 
in cash-flow calculations, 82 - 83 
in TVM calculations, 53 

Neighbors in Solver, 231 
Nested IF function, in the Solver, 

163 
Net fu ture value, SO, 90 
Net present value, 80, 90 
Net uniform serioes, 80, 90 

* 1·1 E I'~ key, 8 
I'IH~ , 145 

IIDiT , 67 
NFV 

calculating, 80, 90 
equation, 237 

1·1 F',,' ,90 
N, non·intcgcr, 52, 62 
I~ Ot'l % ,74-75 

Nominal interest ratc, 73 -76, 89 
Non-integer period, 160 
NOT, 162 
Notes, discounted, 205 - 206 
t~P V , 90 

NPV 
calculating, 89 - 90 
equation, 89, 237 

Number 
of days between dates, 138 -139 
of decimal points, 44 
lists. See CFLO list; SU M list; 

Solver list 
of payments, in TVM, 52 
range, 44 

Numbers. See a/so Values 
entering, RPN, 252, 259 
with exponents, 44 

Numerical solutions, 166-169 
NUS, 89, 237 
I~U S , 90 

o 
Odd-period calculations, 160-161 , 

183, 242 
. !OFF! , 16-17 

OLD , 46 
!oNI, 16 
Operators, in equations, 153 -155 

in RPN, 255, 256, 262 
Option to buy, for a lease, 63-64 
OR, 162 
Order o f calculation, in the Solver, 

153 
OTHER menu, 52-53 
Overdue appointments. See Past­

due appointments 
Overview, 3 

p 
#F' ,67-68,71 
P , 74 

Parent hescs 
in arithmetic calculations, 

36-37 
in equations, 153, ISS 
in RPN, 255, 256, 262 

PART ,47 
Partial pe riod. See a/so Odd 

pe riod 
payments, 52 

Past dates, calculating, 140 
Past due appointments 

acknowledging, 136 
defi nition, 134 

Paym ent mode, 51 
changing, 52 
definition, 54-55 
reselling, 53 

Payment periods, 51, 52, 53 
compounding, SO-53 
in cash flow calculations, 82 
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vs. compounding periods, 
77-79,189 

Payments 
amortization of, 67 -70 
lease, 63 - 66 
number per year, in TYM, 52 
TYM,52 

Percent, 37 
change, 45 - 47 
key for simple interest, 37, 50 
of cost, 45, 47-48 
of total, 45, 47 

Percentage calculations, 45 -49 
in RPN, 253 

Periodic compounding, calculating 
interest rates for, 74-75 

Periodic interest rate, 90 
Periodic rate of return, 89 
Periods. See also Payment periods 

in numbers, 32 
PI, 39, 158 

PI,39 
PMT. See also Payments 

in TYM, 52 
rounded amortization 

calculations, 68 
Pin ,52 

Positive numbers 
in cash flow calculations, 82 - 83 
in TYM, 53 

Power 
function, 38, 253 
raising a number to, 38 

Power curve, 119, 121, 122 
Power on and off, 16 
Power. See also Low power; 

Batteries 
Precision of numbers, internal, 31 
Present value 

definition, 52 
of a lease, 63-66 
of a series of payments, 159, 235 
of a single payment, 159,235 
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Previous menu, displaying, 25 
PF: I CE, 48, 98 
PRICE, as a shared variable, 

48-49 
Price, markup on, 45, 48 
PF:Ul,67 

Principal of loan, amount of PMT 
applied toward, 69 -70 

PRINTER menu, 173, 248 
Printer port, 171 
. IPRINTER ), 173 
Printer 

power for, 172 
using, 171 

Printing 
amortization table, 71-72 
appointments, 175 
display, 172 
double space, 33, 172 
equations, 175 
history stack, 173 
interrupting, 177 
messages, 175 
number lists, 174 
slow, 171 
Solver list, 175 
speed, 172 
statistical values, 174 
time and date, 173 
variables, 174 
with tracing, 176 

Prompting for #TIMES, 8S 
IPRTi, I72 
Purchase date, bond, 98 
Purchase price, in mortgage 

calculations, 57 - 58 
Pv, rounded in amortization 

calculations, 68 
F'I'W , 110, 121 

F' / YR ,52 



a,R 
Questions, common, 211-213 
Iffi), 40, 251 
1RD,251 
Radio frequency interference, 

224-225 
Radix (decimal point), 31 
RAI~G ,117 

Range 
calculating, 117 
of numbers, 44 

Rate of return, periodic, 89 
IRCLI, 42-43, 87 

in RPN calculations 254 
with variables, 25 ' 

Recalling numbers, 42 -43 
from variables, 2S 
in RPN, 252, 254 
with I ILAST!, 41 

Reciprocal key, 38 
Register storage, 42 - 43 
Registers 

arithmetic in , 43 
in RPN, 256 - 261 
printing the contents or, 173 

REGS ,173 
Regulatory inrormation, 224 - 225 
Relational operators, 162 
Remaining depreciable value 104 , , 

105 
Renaming lists. See CFLO list· 

SUM list; the Solver list ' 
Repeating appointments 

past-due, 136 
setting, 135 

Replacing batteries, 214-216 
Required rate of ret urn, 90 
Resetting the calculator, 217 
Reusing 

a number, RPN, 259, 261 
calculator memory, 34, 218 

Reverse Polish Notation, 249 

RND,158 
I [RND I, 31 
Root or a number, 38 
Rounding a PMT, 60 
Rounding numbers, 31 
RPN. See appendixes D E and F " , 

or individual entries 
F:P t·~ ,33 
F:PT ,134 

Running total, 112 -113 

s 
S (runction), 158 
:;; A L\.' , 104 

Sample standard deviation, 117 
Saving numbers, 40 
Savings account, 60 - 62 

college, 191-194 
college, RPN, 266 
regular, 189-190 
retirement, 197 
retirement, RPN, 269 
tax rree, 195-198 
tax rrec, RPN, 268 

Savings calculations, 60-63 
Scientific notation 44 
Selr-test, 220- 221' 
Service 

charge ror, 223 
contracts, 224 
determining if necessary, 

219-220 
obtaining, 222-224 
warranty on, 221-222 

SET menu, 132 
',;ET ,131 

:;;ET T ,98 
Setting an appointment, 134-136 
Settings, derault start-up, 218 
Settlement date, 98 
SGN,158 
Shared variables 

Index 287 



in BUS, 4R-49 
in ICNV, 75 
in cquJtions, ISO 

Shift , 17 
Shipping instructions, for service, 

223-224 
• SHOW 31 
Sign o f numbers 

in cash-flow calculatio ns, 82 
in TYM calculations, 53 

Simple inte rest, 37 
wit h annual rate, 178 
wit h annual ra te, RPN , 264 

:,: IZE , 121 
SL , 104 

Slope, in curve- fitting, 121 ,123 
Small numbers, keying in and 

displaying, 44 
Smallest number 

available, 44 
in a list, 117 

SOLVE menu, 247 
Solver, 141-170. Sec also 

Equations 
Solver calcula tions, 143, 146 -147 

creating cuslom menus, 
141-142 

how it works, 166-170 
multiple solutions in, 167 
technical discussion o f, 228 - 235 
using, 141-156 

Solver estimates, seeing current, 
228-235 

Solver fun ctions, 157 -159 
Solver list 

d earing, 151-152 
current equation, 144 
definition, 141 
deleting equations, 145, 

151-152 
deleting variables from, 

151-152 
editing an equation, 145 

288 Index 

e mpty, 144 
entering equations, 145 -146 
print ing, 175 

Solver menu, 144-145 
for multiple equat ions, 165 

Solver so lutions, types of, 231-235 
Solver variables. See Variables, 

Solve r 
:,:OR T , 117 

Sorting numbers, 117 
:::;OYD , 104 

Spaces in equations, 154 
Specirying the number of decimal 

places, 31 
SPFV, 159,235 
SPPV, 159,235 
SO, 159 
SORT, 159 
Square rool 

calcula ting, 38, 253 
Solver, 159 

Square, Solver, 159 
Squaring a number, 38, 253 
Stack . See History stack 
Stack, RPN, 256-261 

automatic movement of, 258, 
262 

d earing, 257, 261 
dropping, 258 
lifting, 258 
losing contents off the top, 258 
replicating contents in, 258, 257 
rolling contents; 258, 259 
sizc, 257 

Standard deviation, 100, 118 -119 
ca lculating, 117 -119 
grouped, 126-128 

Starting valuc, in summation 
runction, 163 

Stat istical calculations, 116-129 
Sta tistical equations, 239-241 
Sta tistical variables, 117, 119 - 123 
Stat istics, x andy, 119-123 



STDE"i , 117 
Step size, in summation fun ction, 

163 
STK ,173 

ISTOI.42-43 
calculations with, RPN, 254 

Storage registers, 42 - 43 
arithmetic in, 43 
printing the contents of, 173 

Storing numbers, 41, 42-43 
in built-in variables, 25 
in RPN', 252, 254 

Subtraction, 19,35 - 37 
SUM equations, 239 - 240 
SUM items, maximum number of, 

llO 
SUM list 

CALC menu, ll7 
clearing, ll6 
clearing numbers, 113 
copying a number from, ll5 
correcting, 113 
creating, ll2 -ll3 
definition, llO-lll 
deleting numbers, 114 
editing, 111, ll3-114 
entering numbers in, 112 -113 
FRCST menu, 121 
GETing a new list, 116 
inserting numbers, 113 
largest number in, 117 
name, deleting, ll6 
naming, 115 
printing, 174 
smallest number in, 117 
sorting, 110, ll7 
starting a new list, 116 
viewing numbers, 113 
viewing the name of the current 

list, 116 
SUM menu, 111-112,246 
Sum of cash flows, 90 
Summation, 121, 129, 159, 

163 - 164 
fun ction, in the Solver, 

163-165,209 
of lists, 165 
values, 121, 129 

Switching menus, 22 - 23 

T 
#T,159 

:n ,47 
liP ,84 

TABLE,67 
Temperature requirements, 219 
Testing the calculator, 219-222 
Text, printing (MSG), 173 
TIME menu, 130-131 
Time value of money 

calculations, 50-72 
equations, 236 

Time 
accuracy, 218 
and date, printing, 173 
changing, 132 -133 
format, 133, 134 -135 
of day, viewing, 130 
setting, 132 -133 

T I t'IE 
in appointment-setting menu, 

134 
in PRINTER menu, 173 
in SET menu, 132 

#T1MES, prompting, 85-86 
TODA Y, 138 
Top of the equation list, in the 

Solver, ISO 
TOTAL,47 

of a SUM list, Ill, 117 
Total, percent of, 47 
TOT A L, sum of cash flows, 90 
%TOTL, 45, 47 
TRACE,173 
Trace-printing, 176 

Inde. 2811 



TRN,I59 
Troubleshooting, 211 - 213, 

219-222 
True population standard 

deviation, 117 
Truncating function, in Solver, 159 
Thrning calculator on and off, 16 
TVM 

calculations, 50-72 
equation, 236 
instruct ions, 55 - 56 
menu, 50-53, 55 
variables, clearing, S3 

T',' F' E , 98 
Typing aids, ISS 
Typing alphabetic characters, 27 

u 
Unacknowledged appointments, 

136- 134 
Unit conversions, in the Solver, 

166 
Unknown variables in Solver, 229, 

230 
Up-arrow key, 40 
USFV, 159, 235 
USPV, 159, 235 

v 
Values 

clearing, 25 - 26. See a/so 
_ ICLEAR DATAl 

recalling, 25, 42 - 43 
storing, 25, 42 - 43 
transferring between menus, 25 

Variable, 
dependent, 123 
independent, 123 

Variables, 
built-in, 24 
printing, 174 

290 Index 

shared, 48 - 49 
statistical, 117, 119-123 

Variables, Solver, 142 
clearing, lSI 
deleting, 152 
names of, ISS 
shared,150 

Verifying equations, 145 -146 
Viewing lists. See CFLO list; SUM 

list; Solver list 

w 
Warranty information, 221- 222 
Weighted mean, 121, 126 -128 
\'). rm , 121 

x 
I x ~yl! 40 

in RPN, 257 
XOR, I62 
x-values, in forecasting, 122 -123 

Y,Z 
Yield 

of lease, 63 - 64 
to call, bonds, 97 
to maturity, bonds, 97 

y-intercept, in curve-fitting, 121, 
123 

YLD % , 98 
YR II ,104 

y-values, in forecasting, 122 -123 
0,38,253 
Zero-coupon bond, 102 





Contacting Hewlett-Packard 

For Information About Using the Calculator. If you have 
questions about how to usc the calcu lator, first check the table of 
contents, the subject index, and "Answers to Common Questions" in 
appendix A. If you can't find an answer in the manual, you can contact 
the Calculator Support department: 

Hewlell-Packard 
Calculator Support 

1000 N.E. Circle Blvd. 
Corvallis, OR 97330, U.S.A. 

(503) 757-2004 
8:00 a.m. to 3:00 p.m. Pacific time 

Monday through Friday 

For Service. If your calculator doesn't seem to work properly, refer 
to appendix A for diagnostic instructions and information on obtaining 
service. If you are in the United States and your calculator requires 
service, mail it to the Corvallis Service Center: 

Hewlett-Packard 
Corvallis Service Center 
1030 N.E. Circle Blvd. 

Corvallis, OR 97330, U.S.A. 
(503) 757-2002 

If you are outside the United States, refer to appendix A for 
information on localing the nearest service center. 
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