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HEWLETT S PA C KARD 

HEWLETT-PACKARD LISTENS 

To provide better calculator support for you, the Application Engineering group needs your 
help. Your timely inputs enable us to provide higher quality software and improve the existing 
application pacs for your calculator . Your reply will be extremely helpful in this eHort 
1. Pac name ____________________________ _ 

2. How important was the availability of this pac in making your decision to buy a Hewlett­
Packard calculator? 
o Would not buy without it. 0 Important 0 Not important 

3. What is the major application area for which you purchased the pac? 

4. In the list below, please rate the usefulness of the programs in this pac. 
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" 5. Did you purchase a printer? 0 YES 0 NO 
If you did. is the printing format in th is pac useful? 

6. What programs would you add to th is pac? 
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7. What additional application pacs would you like to see developed? 

THANK YOU FOR YOUR TIME AND COOPERATION. 
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INTRODUCTION 

Thi s Horne Management Pac has been deve loped to provide you with use ful 
programs for commonly encountered problems in pe rsonal finance, record­
keeping and home ownership. 

Eac h progmm in this pac represents a program in the Applica tion Module 
and a section in the manual . The manual provides a description of the program, 
a se t of instructions for using the program, and one or more example problems, 
each of which includes a list of the keystrokes required for its solution . 

Three of the record -keeping programs, Home Budgeti ng, Trave l Ex pense 
Record , and Stock Portfolio Evaluat ion , are greatl y enhanced by the ability 
to peffilanently store data on magnetic cards. We recommend that you obtain 
an HP Model 82104A Card Reade r to use with your HP-4IC in o rder to get 
max imum value from these programs. 

Before plugging in your Applica tion M odule, turn the calculator off, and be 
sure you understand the section Inserting and Removing Application Modules. 
And before using a part icu lar program , take a few minutes to read Fornlat of 
User In structions and A Word About Program Usage . 

You sho uld first fami liarize yourself wi th a program by running it once o r twice 
while following the complete User Instructions in the man ual. Thereafter, the 
program 's prompting or the mnemonics on the overlays should provide the 
necessary instructions, inc luding which variables arc to be input , which keys 
arc to be pressed, and which values will be output. 

We hope that this Home Management Pac will be of value to you in many 
ways. We would appreciate knowing your reactions to the programs in this pac, 
and to th is end we have provided a questionna ire inside the front cover of 
this man ua l. Wo uld you please take a fe w minutes to give us your comments 
o n these programs? It is from your comments that we learn how to inc rease 
the usefulness of our programs . 
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INSERTING AND REMOVING 
APPLICATION MODULES 

Before you insert an application module for the first time, familiarize yourse lf 
with the following information. 

Up to four application modules can be plugged into the ports on the HP-4 1C. 
While plugged in, the names of all programs contained in the module can be 
displayed by pressing .~ 2. 

CAUTION 

Always turn the HP-41 C off before inserting or removing any plug-i n 
extensions or accessories. Failure to turn the HP·41 C off could damage 
both the calculator and the accessory. 

To insert Application Modules: 

I . Turn the HP-4IC off! Failure to turn the 
calculator off could damage both the 
module and the calcul ator. 

2. Remove the port covers. Remember to 

save the port covers, they should be 
inserted into the empty ports when no 
extensions are inserted . 

3. With the application module label facing 
downward as shown, insert the applica­
tion module into any port after the last 
memory module presently inserted. 
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4 . If you ha ve additional appl ication 
modules to insert , plug them into any 
port after the last memory module. For 
example, if you have a memory module 
in sert ed in port I , you can insert applica­
tion modules in any of ports 2, 3, or 4 . 

Never insert an application module 
into a lower numbered port than a 
memory module. Be sure to place port 
covers over unused port s. 

5. Turn the calculator on and follow the 
instructions given in this book for the 
desired applicat ion functions. 

To remove Application Modules: 

I. Turn the HP-41 C off! Failure to do so 
could damage both the calculator and 
the module . 

2 . Grasp the desired module handle and pull 
it out as shown. 

3. Place a port cap into the empty ports. 

Mixing Memory Modules and Application Modules 

Any time you wish to insert ot her extensions (such as the HP 82 104A Card 
Reader. or the HP 82143A Printer) the Hp·4IC has been designed so that 
the memory modules are in lower numbered ports. 

So. when you are using both memory modules and application modules. the 
memory modules must always be inserted into the lower numbered port s and 
the application module into any port after the last memory module. When 
mixing memory and application module s. the Hp·41 C allows you to leave 
gaps in the POl1 sequence. For ex ample, you ca n plug a memory module into 
port 1 and an application module into port 4. leaving pons 2 and 3 empty . 

5 



FORMAT OF USER INSTRUCTIONS 

The completed User Instruction Fonn-which accompanies each program- is 
your guide to operat ing the programs in this Pac . 

The fonn is composed of five labeled columns. Reading from left to right , the 
first column, labeled STEP, gives the instruction step number. 

The INSTRUCT IONS column gives instructions and comments concerning the 
operations to be perfonned. 

The INPUT colum n spec ifies the input data, the units of data if app licable, or 
the appropriate alpha response to a prompted question. Data Input keys consist 
of 0 to 9 and the decimal point (the numeric keys),1 EEX I (enter exponent) , and 

ICH51 (change sign). 

The FUNCTION column specifies the keys to be pressed after keying in the 
corresponding input data. 

Whenever a statement in the INPUT or FUNCTION column is printed in gold , 
the l AlPHA I key must be pressed before the statement can be keyed in . Afterthe 
statement is keyed in , press l ALPHA I again to return the calc ulator to its nonnal 
operating mode, or to begin program execution. For example , IXEa l IRA 
means press the following keys: I XEO II ALPHA I IRA I ALPHA I . 

The DISPLAY column specifics prompts and intermed iate and final answers 
and their units, where applicable. 

Above the DISPLA Y column is a box which specifics the minimum number of 
data reg iste rs necessary to execute the program. Refer to pages 73 and 11 7 in 
the Owner's Handbook fo r a com plete description of how to size calcu lator 
memory . 

The fo llow ing illustrates a portion of the User Instruction Form for Tax Free 
Individual Retirement Account (IRA) or Keogh Planning. 

SIZE: 01 3 

STEP INSTRUCTIONS INPlIT FUNCTION OISPLAY 

1 Insert the application module, ~ SIZE 013 
execute Size and begin the IRAJ [!!§) IRA ANN PMT=? 
Keogh program . 

2 Input the annual investment or 
payment. PMT ~ VAS TO AET= ? 

3 Input the number of years till 
retirement. VAS ~ % INT= ? 
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STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

4 Input the percent annual interest 
(or yield) on your investment and INT(%) ~ TOT PAID IN~ 
calculate the total amount you paid 
in, followed by the future value of 
the tax free (IRA or Keogh) invest- (]Z!] • TAX FREE INV 
at the time of your retirement, FV~ 

followed by the total dividends 
earned by your investment. tlim • TOT DIV~ 

The user should first allocate (at least) 13 data storage registers (SIZE: 01 3) 

fo r use du ring program exec ution. To do thi s the keys I.EOII ALPHA I SIZE 
I ALPHA I 013 are pressed. 

Program execution is begun by press ingl . EO II ALPHA I IRA I ALPHA I . The calcu­
later displays ANN PMT= ?, prompt ing for input of (he annual investme nt or 
payment to the account. The user responds by inputting the annual payment and 
press ing ~ . The calculator then displays the prompt YRS TO RET~ ? , 
ask ing for the numbe r of years unti l retirement. The user keys in the number 
of years and presses ~ . The prompt % INT~ ? is responded to in like 
manner. 

Calcu lation and display of TOT PAID IN~, TAX FREE INV FV~ and TOT 
DIV~ are obtai ned by press ing I A / S I . 
Prompting , inputs, and results continue in like manne r unti l [he program is 
comple ted. 

Whe n these programs are used with the HP 82 143A printer attached to the 
calculator and turned on, the ca lculated resu lts will be automatica lly printed 
without the necessity of pressing ~ after each output. In this case the ~ 
is marked with a *. 
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A WORD ABOUT PROGRAM USAGE 

Catalog 

When an Application Module is plugged into a port of the HP-41 C, the contents 
of the Module can be reviewed by pressing . ~ 2 (the Extension 
Catalog). Exec uting the ~ function lists the name of each program or 
function in the module, as well as functions of any other extensions which 
might be plugged in. 

Overlays 

Overlays have been included for some of the programs in this pac. To run the 
program , choose the appropriate overlay , and place it on the calc ulator. The 
mnemonics on the overlay are provided to help you run the program. The 
program's name is given vertically on the le ft side. When the overlay is in place 
and the calculator is in USER mode the blue mnemonics are directly below the 
key with which they are associated. Gold mnemonics are similar to blue 
mnemonics, except that they are above the appropriate key and the shift (gold) 
key must be pressed before the re-defined key. Once again, USER mode must 
be set. 

ALPHA and USER Mode Notation 

Thi s manual use s a specia l notation to signify ALPHA mode. Whenever a 
statement on the User Instruction Fornl is printed in gold , the l AlPHA I key must 
be pressed before the statement can be keyed in . After the statement is input, 
press I AlPHA I again to return the calculator to its nonnal operating mode, or to 

begin program exec ution. For example, IXEOI STOCKS means press the fol­
lowing keys : I XEO II ALPHA I STOCKS I ALPHA I . 

In USER mode, when referring to the top two rows of keys (the keys having 
been re-defi ned), thi s manual will use the symbols 0 - CD and . 0 -
• m on the Use r In struction Fonn and in the keystroke solutions to sample 
problems. 

Using Optional Printer 

When the optional printer is plugged into the HP-4IC along with the Home 
Management Pac Applications Module, all results will be printed automatic­
ally . You may also want to keep a pennancnt record of the values input to a 
certain program. A convenient way to do thi s is to set the Print Mode sw itch 
to NORMAL before running the program. In thi s mode , all input values and the 
corresponding keystrokes wi ll be listed on the printer, thus providing a record 
of the entire operation of the program. 
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Downloading Module Programs 

If you wish to trace execution, to modify , to record on magnetic cards, o r to 
print a program in this Application Module , it must first be copied into the 
HP-4IC' s program memory . For information concerning the HP-4I C COPY 
function, see the Owner's Handbook. It is no! necessary to copy a program in 
order to run it. 

Program Interruption 

These programs ha ve been designed to operate properl y when run from begin­
ning to end, without turning the calculator off (remember, the calcula to r may 
tum itse lf off). If the HP-41 C is turned off, it may be necessary to set flag 21 
(SF 21) to continue proper execution. 

Use of Labels 

You should generally avo id writing programs inro the calculator memory tha i 

use program labe ls identical to those in your Application Module. In case of a 
label confl ict, the labe l wi thin program memory has priority over the labe l 
within the Application Pac program. 

Assigning Program Names 

Key ass ignments to keys 0 - CD and . 0 - . m take priority over 
the automatic assignme nt s of local labels in the Applica tion Module . Be sure 
lO c lear previously assigned functions before executing a Module program. 
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HOME BUDGETING 

This program is designed to assist in setting up and maintaining a monthly home 
budget. It stores anticipated and actual income and expenditures and provides 
the necessary calculations for review and record keeping. 

Thirteen different categories of expenditures are available for the user. In 
addition, the total amount of designated tax deductible expenditures is 
recorded. 

The program provides for display of the monthly budget status at any time. 
End-of-month and year-ta-date status and summaries may also be obtained. 

Provision is made for pennanent storage of forecasts and monthly and year-lo­
date data on magnetic data cards, for calculators equipped with the Model 
82104A Card Reader. Interim storage , on an additional Memory Module, is 
also possible. 

Use of the Budget Program 

At the beginning of each month the user initializes the program (this clears 
previously stored data) and inputs the name of the month, anticipated income 
(after income tax and FICA deductions) and forcasted expenditure s in each 
category. The forecasts may be stored on a data card for future use. 

Then on a daily or weekly basis, the budget is updated by inputting actual 
income and expenditures as they occur. 

The thirteen expenditure categories provide for ready classification of all 
budget items. Expenditures which are tax deductible may be so designated 
when they are input. The program maintains a running total of this item. 

The balance in each individual category or a summary of the entire budget 
status may be obtained at any time. 

At the end of the month , year-to-date figures for the entire budget are updated 
and reviewed. 
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Home Budgeting 11 

If a Model 82104A Card Reader is available; forecasts, monthly data and 
year-la-date status may be permanently recorded on data cards for future use 
or the monthly and year- la-date data may be stored on an additional Memory 
Module unti l needed. Thi s frees data registers 00 thru 62 for other use and 
allows retention of the data while other programs in this pac are executed. 

Notes: 

• Thi s program uses 63 data registers ava il able in the basic HP-4IC (or in 
one additional Memory Module) . Be sure sufficient Memory Modules are 
available to store additional User programs you may wish to save. 

• Execution of the initialization routine for this program clears data storage 
registers 00 through 62. Be sure you review and/or record any necessary 
data before performing initialization. 

• Interim storage of the data on an additional Memory Module may be 
performed. For instruct ions and information on storing and reloading the 
data see Appendix B: Storage of Data. Note that an entire memory module 
is req uired for interim storage and is not available for storage of other 
programs, etc . during this period. 

SIZE: 063 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

1 Insert the application module and 
place the overlay on the keyboard . 

2 Size the calcu lator for the proper 
number of data registers. ~ SIZE 063 

3 Beg in the Home Budget program. ~ BUDGET BUDGET 

4 If beginning a new month go to 
step 5. 
If updating present budget go to 
steps 6 or 7. If storing data go 
to step 11. 
New Month: 

5 Initialize program and input name - 0 MONTH? 
of the month. (Caution : initializ-
ation destroys all data in registers month @!l month 
00 thru 62 . Name of month must 
be limited to 6 characters maxi-
mum .) Go to step 6. 

Forecasts: 

6 If new forecasts are being made go 
to step 6a, or, if previous forecasts 
were stored on data card , go to 
step 6e . 

6a Begin forecast of monthly income 
and expenditures. 0 I NCOME~ ? 



12 Home Budgeting 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

6b Input anticipated monthly income 
(after withholding tax, FICA, and 
other deductions) . @!l* F RCST~ 

6c The calculator will sequentially 
prompt for your forecast of 
monthly expenses in the following 
13 categories: 
• Food (FOOO) 
• Shelter (SHELTER) 
• Household expenses (HSHLD) 
• Cloth ing (CLOTHE) 
• Transportation (TRANS) 
• Insurance (INSURE) 
• Education (EDUCATE) 
• Recreation (REC) 
• Investments and savings 

(INVEST) 
• Gifts or contributions (GIFT) 
• Medical expenses (MED) 
• Taxes (TAX) 
• Miscellaneous (MISC) 
Input forecast expenditures in each 
category as it appears. ~* FOOD~ ? 
(No input is necessary for a zero Forecast ®!l FRCST~ 

forecast.) ~* SHELTER~ ? 
Forecast ~ FRCST~ 

~* M ISC~ ? 

Forecast ~ FRCST~ 

When all categories have been 
completed END will be displayed . ~* END 
Go to step 6d , 61 or 7. 

6d Optional: Store forecasts on data . @) RDYOtOF2 
card for future use. (Mount Model Input Side t ROY 02 OR 02 
82t 04A Card Reader on HP-41 C.) and 2 01 1.03 
label card and save for next blank data card 
month. Go to step 61 or 7. 

6e Optional: Read in previous fore- @) CARD 
casts from data card. Input Sides I ROY 02 OF 02 
Go to slep 61 or 7. and 2 of 1.03 

data card 

61 To correct an erroneous input , 
repeat steps 6a thru 6c with correct 
data. 

'This[§ not necessary if calcu -
lator is used with a printer. 



Home Budgeting 13 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

Recording Actual Income and 
Expenditures: 

7 Input actual income items, 0 INCOME~? 

Income ®:!J I NCOME~ ? 

7, Input further income items Income ~ INCOME~ ? 

or, if no further inputs , press 
~, without prior data entry, for 
next category. ~ FOOD~ ? 

7b Repeat step 7a for each category Expense @!J FOOD~ ? 

7c To correct an erroneous input, 
access the proper category by per-
forming step 7a without data entry 
until prompt appears. (category)~ ? 
Re-input erroneous data and press Error ~~ (category)~ ? 
~ ~ . Then input correct 
data. Correct ill!] (category)~ ? 

Tax Deductible hems: 

8 When expense is to be recorded as 
tax deductible, input item and 
press@] . Expense ® (category)~ ? 

Balances: 

9 To obtain present balance in each ® INCOME~ 

category. {Continue for all [ill] * SURPLUS~ 

categories. } @* fOOD~ 
@!]. BAL. ~ 

LillJ • END 

Summary: 

10 To obtain a current summary of the 
month 's budget. [IJ (Month) 

@* INCOME~ 

@!)* fORECAST~ 

@!J * ACTUAL~ 

@!)' SURPLUS~ 
@!) • TOT. EXP. ~ 
@!)' (Month) NET ~ 

*This@!) not necessary if calcu-
lator used with printer. 



14 Home Budgeting 

STEP INSTRUCTIONS INPUT fUNCTION OISPlJIY 

Following the month net each of 
the expenditure categories is 
displayed as follows: ~. (Category Name) 

®!J . fORECAST~ 
~. ACTUAl~ 

@!)' BAlJINCE~ 

(Oulpul con-
tinues fo r each 

Finally, the lolal of tax deductible 
category) 

expenditures is displayed . ~. TAX OEO.~ 

Repeat step 10 at any time for 
current monthly status. @]" END 

Storing monthly data: 

t 1 Mount card reader model 
82104A on HP-41C . 

To permanently record mon-
thly data on a magnetic card , 
press@] . Then input blank mag-
netic card , sides 1 and 2. Mark @] ROY 01 OF 02 
card with title and month and save Input side 1 ROY 02 OF 02 
for future use. and 2 of card .03 

12 To read in monthly status from 
magnetic card (use to restore CD CARD 
monthly data whenever Input side 1 ROY 02 .01 02 
necessary) . and 2 of card .03 

Generating and storing year-
to-date data: 

13 Read in last month's year-to-date 
data from data card. (see step 16.) 
NOTE: This step not to be per-
formed for first month of the budget 
year. 

13a Generate new year-to-date data at 
end 01 each month's budget. (Cau-
tion: perform this step only after all 
data for the month has been 
entered and step 10 has been exe-
cuted . Do not repeat th is step until 
the end of the next month , other-
wise incorrect totals will result.) 
Repeat step 13a atthe end of each 
month to maintain current YTO 
data. . @] 
Calculator automatically continues 
to step 14. ~. 



Home Budgeting 15 

STEP INSTRUCTIONS INPUT FUNCTION OISPLAY 

14 To review YTD data at any time. . 0 Display follows 
(Repeat as desired.) !!ill . same format 

~ . as monthly 
summary. 

~. See step 10 
for details 

To store YTO data on magnetic 
cards: 

15 Mount card reader model 
62104A on HP-41 C. After per-
forming step 13a. pressGJ , then 
input blank magnetic card , sides 1 0 ROY 01 of 02 
and 2. Mark card with title and Input side 1 ROY 02 of 02 
date . Save for futu re use. and 2 of card 33.06 

16 To read in YTD data from 
magnetic card (use card CD CARD 
to restore YTO data whenever Input side 1 ROY 02 of 02 
necessary) . and 2 of card 33.06 

Interim Storage 01 Data: 
17 For interim storage of all data on 

an add itional memory module: @2) SIZE 126 StZE 126 
(see Appendix S, Storage of 
Data) . @2) STORE STORED 

16 To reload data after interim @2) RELOAD RELOADED 
storage. 

'This~ not necessary if calcu-
lator used with printer. 

Example: 

T he fo llowing budget was pre pared and the actua l income and expenditures 
recorded for January. Record Ihe dala in Ihe HP-41 C Home Budget ing program 
and update the expenditures as indicated . 

CATEGORY FORECAST WEEK 1 WEEK 2 WEEK 3 WEEK4 

INCOME $1760.00 5865.92 5 25.80 S872.10 510.00 
FOOD 220.00 45 .00/60.32 35.20 72.35 16.56 
SHELTER 350.00 14. 50 245.00 25.84 62.50 
HOUSEHOLD EXPENSES 180,00 102.50 15.28 40.00 25.00 
CLOTHING 165.00 98 .35 15.00 62.30 
TRANSPORTATION 110.00 78.10 8.35 10.50 5.00 
INSURANCE 100.00 50.00 50.00 
EDUCATION 40.00 31 .62" 
RECREATION 160.00 32.00 12.00 110.00 
INVESTMENTS/SAVINGS 150.00 95.00 15.00 30.00 
GIFTS/CONTRIBUTIONS 45.00 5.00 ' 35.00 
MEDICAL EXPENSES 65.00 32.85' 16.00' 10.00' 
TAXES 130.00 110.00' 15.00 ' 
MISCELLANEOUS 45.00 5.00 2250 

·Denotes lax deducti ble ex pe nditures . 



16 Home Budgeting 

Keystrokes 

I.EO II .LPt<. I SIZE I .LPt<. I 063 
I.EO II .LPt<. I BUDGET I .LPt<. I 
- 0 
JAN IR l sl 

o 
1 760~ 

I R I S I 
220l RI s i 

I R I S I 
350~ 

Display 

SIZE 063 
BUDGET 

MONTH? 

JAN 

INCOME= ? 

FRCST= 1,760.00 

FOOD= ? 

FRCST= 220.00 

SHELTER= ? 

FRCST= 350.00 

Continue inputting foreca sts fo r eac h category as above. When all forecasts 
have been input , store on data card for next month's entries. 

- (£] RDY 01 OF 02 

) 
Skip these 

Input side 1 RDY 02 OF 02 sleps ir no 

and side 2 of blank data card 1.03 
ca rd reader 
is available. 

Label ·'FORECASTS" . 

Now inpu t the aClua l expenditures under eac h category for week I . 

0 INCOME= ? 
865.92~ INCOME= ? 

~ FOOD= ? 
451 RIsi FOOD= ? 
6032~ FOOD= ? 

~ SHELTER= ? 
1 4.5~ SHELTER= ? 

~ HSHLD= ? 
102.5~ HSHLD= ? 

~ CLOTHE= ? 
98.35~ CLOTHE= ? 

IRl s l TRANS= ? 
78. 11 R I S I TRANS= ? 

~ INSURE= ? 
IRIS I EDUCATE= ? 
31 .62@) EDUCATE= ? (Tax deductible) 

~ REC= ? 
321 RIsi REC= ? 



Home Budgeting 17 

Keystrokes 

I RIS I 
951 RIsi 

I RIS I 
5@) 

®.IJ 
32.85@) 
®.IJ 
I RIS I 
5®.IJ 
®.IJ 

Display 

INVEST~ ? 

INVEST~ ? 

GIFT~ ? 

GIFT~ ? 

MED~ ? 

MED~ ? 

TAX~ ? 

MISC~ ? 

MISC~ ? 

END 

(Tax deductible) 

Now obta in an overall summary of the month 's budget through the first week. 

IT) JAN 

®.IJ INCOME 
IRlsl FRCST~ 1,760.00 
IRIS I ACTUAL~ 865.92 

®.IJ SURPLUS~ -894.08 

®.IJ TOT. EXP.~ 600.24 

®.IJ JAN NET~ 265.68 

I RIS I FOOD 

®.IJ FRCST~220.00 

IRlsl ACTUAL~ 105.32 
I RIS I BALANCE~ 114.68 

Summary conti nues in like manner through rest of categories end ing with: 

®.IJ TAX DED.~ 69.47 

®.IJ END 

Now store monthl y data on a data card . (Be sure Card Reader is mounted on 
calculator. ) 

@] 

Input side 1 of blank card 

Then side 2 

RDY 01 OF 02 

RDY 02 OF 02 

0.03 

AI end of second week the progra m is updated aga in : 

IXEO II AlPHA I SIZE I ALPHA 1063 SIZE 063 
I XEO II ALPHA I BUDGET I ALPHA I BUDGET 

Read in the monthly data card 

CD 
Input Side 1 

and side 2 

of monthly data card 

CARD 

RDY 02 OF 02 

0.03 

Sk ip these 

sleps if no 
card rC~ldcr 

is available . 



18 Home Budgeting 

Continue as before , inputti ng ac tual expend itures or income for week 2. 
(Caution: do not re initialize.) Repeat above sequence fo r week s 3 and 4. At 
end of week 4 summary wi ll show: 

IT] JAN 

~ INCOME 

~ FRCST= 1,760.00 

~ ACTUAL= 1,773.82 

~ SURPLUS= 13.82 

~ TOT. EXP.= 1,714.62 

~ JAN NET= 59.20 

~ TAX DED.= 220.47 

Now sto re the complete January data on a data card and reta in as a permanent 
record. 

Nex t generate and store year-lo-date data and store on data cards (or perform 
interim storage on an add itional memory module) to preserve the data . 

(Attach Card Reader) 

I RIS I 
[EJ 
Input side 1 of blank 

card , then side 2 

Then mark card and retain . 

YTD 
INCOME 

FRCST= 1,760.00 

ACTUAL= 1,773.82 

END 

RDY 01 OF 02 

RDY 02 OF 02 

33.06 ) S ~ ip Ihese 
steps i r no 
card reade r 
i", ~lvai l a hl c . 



TRAVEL EXPENSE RECORD 

Thi s program provides a convenient method of recording and totalling travel 
expenses. It records expenses, day- by-day and category-by-ca tegory, for seven 
days in se ven commonl y used, all-inclusive categories . Total expenses are 
displayed at anytime . as desired . by day and/or by category. 

Provision is made for pennanent storage of the week 's data on magnetic cards 
when the calculator is equipped with a Model 82104A Card Reader. 

Use of the Travel Expense Record 

W henever you w ish to use the program , access it by press ing lxEOI TRAVEL. 

The display shows TRAVEL EXP. and any of the va rious routines to update 
the record or display da ily total s are ava ilable for usc . 

For the first day of the trip . initialize the program by pressing 11] and input 
the date and the fi rst day's expenses as described in the User Instructions. 
(Caution: Initia lization clears all data from registe rs 00 thru 62 , so be sure you 
have reviewed and/or recorded any data of interest. ) 

The categories under which appropriate expenses may be recorded are : Auto, 
Fares. Lodging. Meals. Telephone. Entertainment and Other. 

For succeeding days press [[] to access the ex pense input routine, then input 
the date and the day ' s expenses . 

Ex pense summary and totals may be displayed whenever desired . 

Storage of Data 

You may record the expense record data on magnetic cards or on an additional 
Memory Module whene ver the calculator storage registers are to be used for 
other data or programs. 

Notes: 

• This program uses all 63 storage registe rs available in the basic HP-4I C 
(or in an additional Memory Module). Be sure suffic ient Memory Modules 
are avail able to store additional user programs you may wi sh to save. 
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20 Travel Expense Record 

• Execution of the init ialization rout ine for this program clears data storage 
registers 00 through 62. Be sure to review and/or record any necessary 
data before perfonning init ialization . 

• T his program will not perfonn properly if the expense record dates occur 
over a month' s end. Prepare two separate records, one end ing on the last 
day of the month, the second beginning on the fi rst day of the following 
month. 

• Interim storage of the data on an additional Memory Module may be per­
fonned. For inst ructions and information on storing and re loading the data 
see Appendix B: Storage of Data. Note that an entire memory module is 
required for interim storage and is not ava il able for storage of other pro­
grams, etc. during thi s period. 

SIZE: 063 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

1 Insert the appl ication module, 
place the overlay on the keyboard 
execute Size and begin Travel ~ SIZE 063 
Expense program. For a new ~ TRAVEL TRAVEL EXP. 
record go to step 2, To update an 
exist ing record, go to step 3. 

New Expense Record: 

2 Initialize the program. 0 DATE? 
(Caution: Initialization destroys 
stored data in reg isters 00 thru 62 . 
Go to step 4. 

Updating Current Record: 

3 Begin undating routine . m DATE? 

Inputting Expenses: 

4 Input the date (in Date ®!J DATE: (mm. ddyyyy) 
mm.ddyyyy format) ®!J* AUTO EXP~ ? 

Input auto expenses for the day . Auto exp o ®!J AUTO EXP~? 

Input further auto expenses if any. 
If no further auto expenses press 
®!J without prior data entry. ®!J FARE EXP~? 

Input Fares , if any, as above. Can- Fare expo ~ FARE EXP~? 
tinue for balance of expense cate-
gories. After all daily expenses are 
input display shows da ily total. ~ TOT. EXP. ~ 

~. END 

'This ~ not necessary if calcu-
lator is used with a printer. 



Travel Expense Record 21 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

Correction of Erroneous Entries 
or Input Missing Entries: t 

5a To correct an erroneous entry 
press [!] , input the date of the ~ DATE? 
entry and access the category (see Entry date ~ DATE:(mm .ddyyyy) 
steps 3 and 4) . Then: 
• For a missing entry, input the 
item 
or, Expense ~ 
• To delete or replace an errone-
ous item , reinput the incorrect 
entry, press@B!) ~ , then input Error l£H!l ®!J (category)~ ? 

the correct ent ry . Correct ~ 

5b Reset to date of current entries and ~ DATE? 
cont inue as desired . Date ®!J DATE: (mm .ddyyyy) 

To Review Record: 

6 To recall total expenses in each 
category. @] TOTALS 

~. DATE: (Day 1) 
~. TOT. EXP.~ 
~* AUTO~ 

~. FARES~ 

~. LODGING~ 

®!J * MEALS~ 

~. TELEPHONE~ 

~ . E NTERTAIN~ 

®!J • OTHER~ 

@!l' END 

7 To recall daily totals in each 
category. @) DAILY 

®!]* DATE (Day 1) 
®!J* AUTD~ 
®!] • FARES~ 
®!J • LODGING~ 
®!J • MEALS~ 

®!J * TELEPHON E~ 
®!J • E NTERTAIN~ 

®!J * OTH ER~ 

®!J * DATE (Day 2) 
®!J * AUTO~ 

®!J * FARES~ 
®!J . LODGING~ 
®!J • MEALS~ 

@!]' TE LEPHONE~ 

®!J • ®!l* ENTERTAIN~ 

tThis step must be performed 
®!J* OTHER~ 

before steos 6 or 7. 



22 Travel Expense Record 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

Storing and Reloading Data: 

8 To permanently record the entire 
expense record on magnetic cards: 
Mount card reader model 82104A 
on the HP-41C. . 0 ROY 01 of 04 
Then input 2 blank cards, sides 1, 
2. 3 and 4. Mark cards w~h title Input sides 
and date and save for future use. 1 thru 4 0.06 

9 To reload stored data from mag- 0 CARD 
netic card, Input sides 1 ROY 02 of 04 

thru 4 
Interim Storage of Data 

10 For interim storage of all data on 
an additional memory module: (see ~ SIZE 126 SIZE 126 
Appendix B: Storage of Data.) ~ STORE STORED 

It To reload data after interim ~ RELOAD RELOADED 
storage. 

'Th is @ not necessary if 
calculator used with printer. 

Example: 

Prepare a travel expense record for the period September 17, 1979 through 
September 2 I , 1979 for the following expenses. Record the data on magnetic 
cards. 

Category 
Mon. Tues. Wed. Thurs. Fri. 

Totals 
Sept. 17 Sept. 18 Sept. 19 Sept. 20 Sept. 21 

Auto 900/4.50 3.44 10.75 9.67 8.35 45.71 

Fares 6.50 2.75 9.25 

Lodging 38.00 27.50 28.92 35.50 129.92 

Meals 5.257.50 16.80 15.35 18.00 15.30 78.20 

Telephone 3.55 .75 5.40 2.34 12.04 

Entertainment 15.00 25.00 40.00 

Other 3.25 5.75 2.35 .75 12.10 

TOTALS 7105 75.74 62.77 91 .67 25.99 327.22 



Keystrokes 

['EO II ALPHA I SIZE [ ALPHA I 063 

[ ' EO I[ ALPHA I TRAVEL [ ALPHA I 
o 
9.17 1979I R / s l 
9[ R/ S I 
4.5[ R/ S I 

~ 
~ 
38~ 

~ 
5.25~ 

7 .5~ 
IR/s l 
3 .55~ 
[R/s l 

~ 
3.25~ 

~ 
~ 

Travel Expense Record 23 

Display 

SIZE 063 

TRAVEL EXP. 

DATE? 

AUTO EXP= ? 

AUTO EXP= ? 
AUTO EXP= ? 

FARE EXP= ? 

LODGING EXP= ? 

LODGING EXP= ? 

MEAL EXP= ? 

MEAL EXP= ? 

MEAL EXP= ? 

TELE EXP= ? 

TELE EXP= ? 

ENTERTAIN EXP= ? 

OTHER EXP= ? 

OTHER EXP= ? 

TOT. EXP. = 71.05 

END 

Now input expenses for second day: 

® DATE? 

9. 181979 ~ AUTO EXP= ? 

Cont inue as with first day' s data . 

Afte r data have been input obta in summary of expense record . 

@] TOTALS 

IR/sl DATE:9.171979 

~ TOT. EXP.= 327.22 

~ AUTO= 45.71 

~ FARES = 9.25 

~ LODGING = 129.92 

~ MEALS= 78.20 

~ TELEPHONE= 12.04 

[R/s l ENTERTAIN= 40.00 

~ OTHER= 12.10 

IR/s l END 

@) DAILY 

~ DATE:9.171979 



24 Travel Expense Record 

Keystroke 

IRlsl 
IRlsl 
~ 
~ 
IRlsl 
I RIS I 
I RIS I 
I RIS I 

IRlsl 
~ 
~ 
IRISI 
I RIS I 
IR ls l 
IRlsl 
IRlsl 
~ 
IRlsl 

Display 

AUTO~ 13.50 

FARES~ O.OO 

LODGING~ 38.00 

MEALS~ 12.75 
TELEPHONE~ 3.55 

ENTERTAIN~ 0.00 

OTHER~ 3.25 

TOTAL~ 71.05 

DATE:9.211979 

AUTO~ 8.35 

FARES~ O.OO 

LODGING~ O.OO 

MEALS~ 15.30 

TELEPHONE~ 2.34 

ENTERTAIN~ O. OO 

OTHER~ O.OO 

TOTAL~ 25.99 
END 

Now , record entire record on data cards: (opt ional) 

. 0 
Input both sides of 

two cards and label them. 

RDY 01 OF 04 

0.06 



STOCK PORTFOLIO EVALUATION 

Thi s program is designed to record and, with the use of the HP Model 82104A 
Card Reader . store o n data cards the names, number of sha res and purchase 
price of up to 18 different stocks, comprising an investment portfolio . One 
may correct , add to or review the portfolio at any time. 

In add ition , by inputt ing current market price . stock Beta* coeffic ient and 
currenl annual di vidends per share , the program calculates the percent change 
in value fo r each stock and , for the portfolio as a whole , the original value, 
total commission and tota l cost, current va lue, percent change in value, total 
d ividends , currcnt dividend yield and weighted Beta coefficient. 

Provision is made for easy storage of stock data on magnetic data cards for 
pennanent records. Interim storage of the data on an addi tional Memory 
Module is also possible. 

Notes: 

• Stock prices are input and output in the formal XXX.YZ where XXX 
represe nts the integer portion of the price, Y represe nts the numerator o f 
the fractional portion and Z represents the denominator of the frac tional 
port io n. (For instance, a price of $ 1151'8 would be input o r displayed as 
115 .38, a price of 25 'h would be input or d ispl ayed as 25 . 12). 

• The price per sha re must be less than $ 1,000. 

• One may add to or delete from the portfolio at will and cOITections for 
erroneous in puts are readi ly made. 

• This program uses 63 data registers ava ilab le in the basic HP-4IC (or in 
one addit ional Memory Mod ule). Be sure sufficient Memory Modules 
a re ava il ab le to sto re additional user programs you may wish to save. 

*Thc BCla coeffi cient is a measure of volatil ity (or risk) uf a stock as compared to the market 
as a whole (Beta = 1.(0). A Beta larger than 1.00 means a greater risk. less than 1.00 a lowcr 
risk. 

25 



26 Stock Portfolio Evaluation 

• Execution of the ro utine to load portfolio data clears data storage registers 
00 through 62. Be sure you re view and/or record any necessary data 
before perfonning this step. 

• Interim slomge o f the data on an add it ional Memory Module may be per­
fomled . For instruc tions and infonnation on storing and re loading the data 
see Appendix B: Storage of Data. Note that an enti re memory module is 
required for interim storage and is not ava ilable for stonlge of other pro­
grams, etc. duri ng this pe riod. 

SIZE: 063 

STEP tNSTRUCTIONS INPUT FUNCTION OISPLAY 

1 Insert the appli cation module, 
place the overlay on the keyboard 
execu te Size and begin the Stock ~ SIZE 063 
Portfolio program . ~ STOCKS STOCKS 

Loading Portfolio Data: 

2 Press 0 and input the number 0 NO. STOCKS~ ? 
of different stocks to be recorded. Number @!] NAME~ ? 

(Caution: this operation clears data 
storage reg isters.) 

3 Input the following for each stock: 
• Name of the stock (max. of 6 
letters). Name ~ NO. SHS (name)~ ? 

• Number of shares owned . No. of Shares ~ PRC (name)~ ? 

• Purchase price per share. Price/share ®!J COMM~ ? 

(Remember: input price in format 
XXX .VZ.) 
• Commission paid upon pur-
chase. Comm . Bill NAME~ ? 

4 Repeat step 3 until all stocks have 
been recorded . ~ . END 

Correcting or Changing 
Data: 

5 If an error was made in inputting 
the historical data of a stock, press 
[!] and repeat step 3 for the single [IJ NAME~ ? 

stock that is to be corrected. Name ~ NO. SHS(name)~ ? 

5a Repeat Step 5 for any other errors. 

Adding New Stock: 

6 To add one or more new 
stocks to the portfolio press (£l 
and go to Step 3. @] NAME~ ? 

7 After all the new stocks have been 
added press [lliJ without prior 
data entry to end the input routine. NAME~ ? 

[lliJ ENO 



Stock Portfolio Evaluation 27 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

To Delete a Stock: 
8 (as when it has been sold): @) NAME~ ? 

Input the name of the stock. Name ~ END 

To Review Historica l Data: 

9 Press _ ® to obtain the name - @ STOCKS 
of the first stock, continue by ~ . (NAME) 
pressing ~ for the number of @!l' NO . SHS~ 
shares, the pu rchase price, the I!Z!J . PRC~ 

commission and the total cost. !!ill . COMM~ 
!!ill . TOT . COST~ 

to Continue pressing ~ for the 
rest of the recorded stocks. When [!ill . (Name) 
data for all stocks has been dis-
played the calculator displays I!Z!J • END 
END. 

To Calculate Percent Change 
and Current Value of 
the Portfolio: 

tt Press[!} and input the current @ %CHANGE 
price of the stock, (XXX.Yl for- @!) • PRC (name)~ ? 
mat): the Beta coefficient; and the Price/share I!ill BETA~ ? 

annual dividend per share. Beta I!Z!J DIV~ ? 

The % change in value is Div. @!] %CH= 
displayed. I!m PRC (name)~ ? 

12 Continue to next stock. Repeat for 
each stock in the portfolio . (When 
end of portfolio is reached calcu-
lator displays END .) 

13 (Optional) : Prepare a summary 
and display portfolio value: 
• Display original value of 

portfolio . - 0 ANALYSIS 
• Display cu rrent value of port+ ®!l ' OR I G~ 

folio , ®!) " NEW~ 

• Calculate % change, from ~. O;oCH= 
original , in portfolio value. 

• Calculate total current annual 
dividend . £!m' DIV~ 

• Calcu late current dividend 
yield of portfolio. ~. YLD~ 

• Calculate weighted averagp. 
Beta coefficient of the portfolio . ~. BETA~ 

• Display total commiss ion and ~ " TOT. COMM~ 
10tal cost . £!m • TOT. COST= 

"This ®!) not necessary if calcu-
lator is used with a printer. 



28 Stock Portfolio Evaluation 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

To Store Portfolio Data on a 
Dala Card: 
(Mount card reader model 
82104A on the HP-41C.) 

14 Press . @) . Input blank mag- . @) ROY 01 of On 

netic card {s) sides 1 through n. ROY 02 01 On 
Mark cards with title of data and etc. 
save for futu re use. 

To Read Portfolio Data From 
a Dala Card: 

15 Press . 1lJ . Input data cards, . 0 CARD 

sides 1 and 2 of each. ROY 02 of On 
etc. 

Interim Storage of Data: 

16 For interim storage of all data on an 
additional memory module: (See @§) SIZE 126 SIZE 126 

Appendix B: Slorage 01 Dala.) @§) STORE STORED 

17 To reload data after interim @§) RELOAD RELOADED 

storage. 

'This ~ not necessary when 
calculator is used with a printer. 

Example: 

Record and slore lhe fo llowing stock portfolio data: 

COMPANY SYMBOL # SHARES 
PURCHASE 

COMMISSION 
PRICE 

American Electric AMELC 20 503;8 25 
Northwest Marine NWM 120 13% 32 
World Wide Insurance WWI 100 125V, 50 
Petroleum Southern PETS 150 67'\14 65 
All ied Radiofrequency ARF 75 36 35.50 

Then analyze the performance of the portfol io given the following current 
infomlation: 

COMPAN Y MARKET PRICE BETA DlVIDEND/SH 

AMELC 42V2 1.15 1.80 
NWM 16 1.2 .80 
WWI 132 .85 6.60 
PETS 88% 1.05 2.25 
ARF 343/ 4 1.5 1.00 



Keystrokes 

I XEO I[ ALPHA I SIZE I ALPHA I 063 

I XEa II ALPHA I STOCKS [ ALPHA I 

o 
5[ RIS I 
AMELC [R IS I 
20[ RISI 
50.38@!j 
25[ Rls l 

NWM@!j 
120 @!j 
13. 14[ RISI 
32 @!j 
WWI@!j 
100i RIs i 
125.12@!j 
50 [R IS I 

Stock Portfol io Evaluation 29 

Display 

SIZE 063 

STOCKS 

NO. STOCKS= ? 

NAME= ? 

NO. SHS AMELC= ? 

PRC AMELC= ? 
COMM= ? 

NAME= ? 

NO. SHS NWM= ? 

PRCNWM= ? 

COMM= ? 
NAME= ? 

NO. SHS WWI= ? 
PRC WWI= ? 

COMM= ? 
NAME= ? 

Cont inue as above for the remaining stocks. W hen all data has been entered 
" END" will appear in the display. 

Now input c urrent data and analyze the portfo lio: 

~ % CHANGE 
@!j PRC AMELC= ? 
42 .12@!j BETA= ? 
1.151 RIS I DIV= ? 
1 80 @!j %CH= -15.63 

I RIS I PRCNWM= ? 

16@!j BETA= ? 
12[ Rls l DIV= ? 
8[ RIS I %CH= 20.75 

[RIS I PRC WWI= ? 

132 BETA= ? 
.85[ Rl s l DIV= ? 
66@!j %CH= 5.18 

[RIS I PRC PETS= ? 

88.18@!j BETA= ? 

1 05@!j D/V= ? 
2.25@!j %CH= 30.07 



30 Stock Portfolio Eva luation 

Keystroke 

IAlsl 

34.34 1 A I S I 
1 5@!) 
1 I AI S I 

To prepare Port folio summary : 

. 0 
@!) 
@!) 
@!) 
.@!) 
@!) 
@!) 

Display 

PRe ARF~ ? 

BETA~ ? 

OIV~ ? 

%eH~ -3.47 

ANALYSIS 
ORIG~ 28,OI0.00 

NEW~31,795.00 

%eH~ 13.51 

OIV~ 1,204.50 
%YLO~ 3.79 

BETA~ 1.02 

TOT. eOMM~ 207.50 

TOT. eOST~ 28,217.50 

We see that the portfolio has increased in value by $3 ,785. 00 or 13.5 1%. 
The dividends arc currentl y $ 1 ,204.50 per year, yie ld in g 3.79% of the port folio 
va lue. Based on the we ighted Beta coeffic ient the port fo lio bears slightl y more 
ri sk than the market ( 1.02 compared to 1.00). 

Now store the port fo lio information for future use : (optional). 

(Attach ca rd reader) 

. lEJ 
Insert both s ides of data card . 

Mark card for future reference. 

ROY 01 OF 02 



CHECKING ACCOUNT RECONCILIATION 

Thi s program is designed as an aid to reconciling one 's checking accoun t. 

The user inputs the balance shown on the bank staterneOl and the balance 
shown in hi s check book record. Service charges (or interest) if any, are input 
fo llowed by each outstanding check (c hecks drawn by the user but not cleared 
by the bank , as of the stateme nt date). O utstanding de pos its (deposit s made 
since the statement was processed) are then input. 

The program displays the adjusted bank balance (statement balance less out­
standing checks plus o utstanding de posits) and adj usted check book balance 
(c heck book balance less se rv ice cha rges or plus inte rest) . The differe nce 
between the adjusted bank balance and adj usted chec k book balance is the n 
displayed . If this di fference is zero your account has been reconciled. If the 
d iffere nce is negati ve you may have less money than you thought in the 
account, o r, if pos it ive. more money. In e ither case you should examine your 
c heck book reco rd s or the bank stateme nt to identify and correc t t he 
disc repancy 

SIZE: 007 

STEP INSTRUCTIONS INPlIT FUNCTION OISPLAY 

t Insert the application module. 
execute Size and begin the ~SIZE 007 
program . ~ CHECK BANK BAL~ ' 

2 Input the balance from the bank 
statement BANK BAL @!) CHECK BOOK 

BAL~' 

and the balance from your check BOOK BAL @!) SERV CHG~ ' 

book . 

3 Input the service charge. if any. (if 
th ere was no service charge press 
@!) without inputting data.) SERV CHG @!) I NT~ ' 

4 Input interest paid on the account 
if any. (If none. press ®!] with-
out inputting data. ) INT ~ CHECKS OUT 

CHECK1' t ~ , 

5 Input the amount of the first out-
standing check. CHECK @!] CHECK"'2~ ? 

Sa Repeat step 5 for each outstanding 
check. When all checks have been 
input press ®!] without prior 
data entry and display the total of 
outstanding checks . ®!] TOTAL~ 

6 Input the amount of the first oul- ~. DPSTS OUT 
standing deposit. DPST;>' t ~ ? 

DPST ®!] DPST;>'2~ , 
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32 Checking Account Reconci li ation 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

6a Repeat step 6 lor each outstanding 
deposit. When all have been input 
press I!Z!J without prior data 
entry and display total outstanding 
deposits. @!]' TOTAL~ 

7 Calculate the adjusted bank and ~. ADJ BANK BAL~ 
check book balance and the diff- @!]' ADJ CHECK BAL~ 
erence, if any. (A negative diff- ~. DIFF~ 

erence means you have less 
money in your account than shown 
in your check book, a positive diff-
erence means you have more). 

8 Go to step 1 for a new case. 

'This@!] not necessary if calcu l-
ator is used with a printer. 

Example: 

Your check book balance at the end of June was $577.00. The bank statement 
showed a balance of $432.96 wi th a service charge of $1.25. Yo u h~d out­
standing checks of $47 .82, $5.63, $25.00, $36.47 and $96.02 and outstand­
ing deposits of $ 100.00 and $256.03. Reconcile your account. 

Keystrokes 

I XEO I I ALPHA I SIZE I ALPHA I 007 

I xEol 1 ALPHA I CHECK 1 ALPHA I 
432 .96~ 

577~ 
1 .25~ 

~ 

47.82~ 
5.631 RIS I 
25 1RIs I 
36.471 RIS I 
96021 RI S I 
IRl s l 

~ 

100~ 
256.03~ 

Display 

SIZE 007 
BANK BAL~ ? 

CHECK BOOK BAL= ? 

SERVCHG= ? 
INT= ? 

CHECKS OUT 

CHECK;l l = ? 

CHECK;l 2= ? 

CHECK;l3= ? 

CHECK;l 4= ? 

CHECK;ls=? 
CHECK;l6= ? 

TOTAL= 210.94 
DPSTS OUT 

DPST;l l = ? 

DPST;l 2= ? 
DPST;l 3~ ? 



Checking Account Reconci liation 33 

Keystroke Display 

~ TOTAL= 356.03 

~ ADJ BANK 

BAL= 578.05 

~ ADJCHECK 

BAL= 575.75 

~ DIFF= 2.30 

You appear to have $2.30 more in your account than your check book indicates. 

Check your book for a discrepancy. 



YOUR FINANCIAL CALCULATOR 

This program , commonly de scribed as annuities and compound amounts, con­
verts your HP-41 C to a financ ial calculator , g iving you the ab ility to solve 
comple x a nd confusing problems in vo lvin g loans. savings, mortgages, 
annuities and other calculat ions in a simple and straight forward manne r. It 
duplicates the convenie nt and powe rful built -in functions of the " top row 
keys" found on HP financial ca lculators. 

Calculations of thi s type in volve the re lationships between five val ues: 

n: the number of payme nts or compounding periods 

I: the inte rest ra te pe r pe ri od 

PV : the Present Value. o r amount of money invol ved at the stan of the 

transaction 

PMT: the periodic Payment o r deposit 

FV: the Future Value of the money, or the amount you will obta in (o r pay) 

at the end of the term. 

By inputting three (o r four) of the financial variables you can automatica ll y 
solve for the fourth (or fifth) as long as nand i are ine1uded. (Both n and i are 
in volved in all fi nanc ia l calculations. ) You may e nte r the va lues in any o rde r 
and then me re ly press the key denoting the unknown va lue you wish to ca l ~ 

c ulate. 

Remarks: 

• Because of the complex way in w hic h the interest ra te is deteml ined. 
solving fo r i takes longer than solving for the o ther va riables (up 10 20 or 
30 second s o r longer). The calculation works best for inte rest rates between 
o and looe"" . 

• It is q uite possible to define problems whic h cannot be solved by the 
tec hn iq ues uscd he re. Such problems usua lly resu lt in an e rro r message 
but may simpl y continue to run indefinite ly. 

34 
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• When solving for i, problems with more than one sign change may have 
more than one mathematically correct answer. While this program may 
find one of the answe rs it has no way of findin g or indicating other 
possibilit ies . 

Compound Interest and the Cash Flow Diagram 

The concept of compound inte res t is not difficult . The computations in volved , 
however , can become exceed ingly complex. Problems encountered often 
in volve numerous payments and rece ipts before the transaction is concl uded . 
This program solves many of the most complicated calculations, but it requi res 
a prec ise f0n11at fo r desc ribing the problem . Such a fonnat can be represented 
pictoria ll y in the fonn of a cash fl ow diagram. The diagram is nothing more 
than a desc ripti on o f the timing and direc tion in whic h cash change s hands 
using tenn s that correspond to your calculator's lO p row keys . As long as you 
can picture your problem with a cash fl ow d iagram and label it , your program 
can find the answers . 

The diagram sta rt s with a hori zontal line called the time line . It represe nts the 
duration of a fin ancial problem and is di vided into compounding pe riods. For 
example a financial problem that transpires over 6 months with monthly com­
pounding would look like th is: 

2 3 4 5 6 

T he exchan ge of money in a problem is pictured with ve l1ical arrows; money 
rece ived is represented w ith an arrow pointi ng up from the ti me line where the 
transact ion occ urred and money paid out is represented by an arrow po inting 
down. 

I paid out 

I received 
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For example, if you de posited (pa id out ) $ 1,000 at the beginn ing o f the time 
period and the n deposited an additional $50 at the end of eac h month for the 
remai ning 6 months, you would label the diagram like thi s: 

2 3 4 5 6 

$50 $50 $50 $50 $50 $50 

$ t ,OOO 

At the e nd of the period your account would have a balance that included the 
initial de posit , the subsequent payments, and any inte rest paid. This balance 
could be wi thdrawn (received) , if desired , and would represent a fin al cash 
exc hange , completing the problem and the cash now diagram. 

? 

2 3 4 5 6 

$50 $50 $50 $50 $50 $50 

$ t ,000 

The followin g financia l function s o n your keyboard overlay correspond exac tl y 
with o ur cash fl ow diagram: n, i, PY , PMT , and FY, The number of com­
pounding periods· in a financ ial problem is represe nted by n: n would be 6 in 
our example . Inte rest rate per compounding period is de noted by i on the over· 

• Some fi nancial problems involve a portion of a payment pe riod as we ll as :1 se ries of who le pay ­
ment pe riods. T hi s occurs whenever a transaction begi ns on a date thaI does not correspond \0 Ihe 
beg inning of the usual payment period . Al though there is no standard conve ntion that applies \0 
every problem of thi s kind. certain proble ms-such as purchasing a hOllse in the middle o f the 
mont h when regular paymcnls <Ire made al the beginning of each month- mu st be separated inlo 
two parts: one with the fr.lCtional port ion of a payment pe riod and one with the remaining who le 
number of payment periods. The payments made during the who le number of payment period~ 

are calculated using compol/lld interest . while the interest accumu lated during the fmetional 
portion of a payment pe riod is onen culculated usi ng simple interest. Be sure that you partition 
problems when ncces~ary. and calculatc accordingly. 
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lay. (The interest rate must correspond with the compound ing inte rval. Don'( 
m ix monthly interest w ith quarterly periods or da ily interest with semiannual 
compo unding periods.) The different cash fl ows are represented by PY , PMT , 
and FV. PV (presel/t value) represents the cash fl ow at the start of the ti me 
line. In our example PY would be the $ 1,000 initial deposit. FY stands for 
future va lue and represents the cash flow at the end of the time line; the amount 
that could be withdrawn at the end of six months, indicated by the question 
mark in the above cash fl ow diagram. PMT (payment) represents a se ries of 
cash exchanges of the same direction and amount, i.e., annuit ies. In o ur 
example $50 payments are deposited at the end of each month . 

Payment s can e ither start at the beginning of eac h period (BEG IN) , or start 
at the end of each pe ri od (END). The re are a lways the same num be r o f pay­
ments as periods . 

Begin End 

2 3 4 2 3 4 

1 I I I I I I 1 

W henever payments (PMT) are involved , it is necessary to specify which of the 
alte rnatives is app licable by setting the payment mode toggle, . [£J (BEG/ 
EN D), found above the finan cia l keys, to the proper position . BEG IN is for 
payments in advance and EN D is for payments in arrea rs. Or BEG IN is for 
annuities due and END is for o rdi nary annuities. The payment togg le se tting 
does make a diffe rence in your ca lculated results. That' s because interest 
accumulares on d iffere nt amounts depending on whethe r payments are made ar 
the beginning o r the end of a compounding period. In our example, the pay ­
ments occ ur at the end of eac h period , so the payment toggle must be in the 
END pos ition before staning calc ul at ions. 

The program is automatica ll y se t to END whe n it is initiated (by pre ssing 
I xEo l FINANCE). A conven ient way to check the status is to look at the Flag 
Status Annunc iato rs a t the lowe r center of the Hp·4 IC d isplay (see pages 36 
and 37 of the HP-41 C Owner's Handbook and Progra mmi ng Guide) . If 0 is 
d isplayed the payme nt toggle is se t to BEG IN. If 0 is not d isplayed it is in EN D 
mode . 

The Sign Convention: Cash rece ived (a rrow pointing up) is represented by a 
positi ve va lue (+), and cash paid o ut (a rrow po inting down) is rep rese nted by 
a negati ve value (-). 
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In our example, the $1,000 initial transaction (PV), and the periodic $50 pay­
ments would both be negative values. The amount received at the end of the 
time span would be positive. 

The sign convention allows you to solve financial problems with 4 or 5 
variables. (For instance, we shall soon solve for FV, given values for n, i, PV, 
and PMT. *) In fact, you can easily solve for any of the financial values above 
as long as you spec ify the values of at least three other financial variables. 

Remember: 
n = number of compounding periods 
i = interest rate per compounding period 
PV = present value 
PMT = period ic payment 
FV = future value 
BEGIN = payments made at the beginning of the period 
END = payments made at the end of the period 

Now let's do the problem repre sented by the cash flow diagram and calc ulate the 
FV. Before beginning the calculation, one additional piece of infonnation is 
necessary; the interest rate paid each compounding period. For this example let 
the interest rate be .75% per period (or 9% nominal interest). Remember, all 
cash that is paid out has a negative value. 

Since the $50 payments are made at the end of each period , set the payment 
mode to END. 

Keystrokes Display 

I ' EO II ALPt<A I SIZE I ALPt<A I 010 SIZE 010 
I 'EO II AL""A I FINANCE I AL""A I 0.00 

. 0 0.00 Clear previous 
financial values . 

• @] BEGIN 

. @] END Press unti l you get 
the output shown. 

60 N= 6.00 
.75(!J 1= 0.75 

* Early financia l calculators could handle on ly two of the three kinds of cashflows at a time. The 
sign did not need to be spec ified because the cash flows were necessarily of opposite sign (e.g. 
PV positive. PMT negative; or PV negat ive, FV positi ve). Since this program can handle three 
kinds of cash exchanges (PV, PMT, and FV) at a time , their direction is no longer obvious . Thus, 
the sign needs to be specified using the described sign convention. 
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Display 

PV~ -1,000.00 

PMT= -50.00 

Negative for cash 

paid o ut. 

The ca lculator now has all of the necessary infonnation to solve for FV , which 
is the last key pressed . 

Keystroke Display 

FV~ 1,351.53 The calculated 
value is positive 

indicating we re ­

ceive this 

amount. 

As you can see, the functions on the top row keys and the signs of the values 

entered correspond precisely to the problem as repre sented by the cash flow 

diagram . 

$1,351.53 FV 

.75i 

2 3 4 5 6n 

-$50 PMT -$50 -$50 -$50 -$50 - $50 

- 1,000 PV 

Suppose you wanted lO increase your initial investment (PY) sufficiently to 

create an ending balance (FV) of $2,000 w ith the same interest rate, number of 
periods, and payments. What present value would be necessary? 

There is no need to start the entire problem over again. The n, i , and PMT are 
unchanged and therefore do not have to be reentered . The only va lue that needs 

to be entered is the ne w desired FV . Enter the FV and solve for PV. 

Keystrokes 

20000 

Display 

FV~ 2,000.00 

PV~ -I , 620.04 

Desired cash 

receipt. 

Necessary cash 
paid out. 
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Looking over our ex ample we find that with only a few easy keystrokes we ha ve 
solved problems that would have required a great deal of time had we anempted 
to answer them by eval uating the complex mathemat ical fonnulas in volved. 

The program's power allows you to consider numerous investmem ahernatives 
while concerning yourse lf only w ith the underl ying concepts and the prac ti ­
cali ty of the values used. 

Let's try another problem . Suppose you are concerned about providing for your 

daughter's college ed ucation 14 years from today. You expect that the cost will 
be about $6,000 a year o r about $500 a month. If you withdrew the monthl y 
expenses fo r 4 years from a bank account paying 6% a year, compounded 
monthly, how much must you deposit in the bank at the sta rt of the college 
years (PY) to make the monthl y payments? 

A cash fl ow diagram o f the problem would look like the follow ing: 

$500 PMT $500 $500 $500 $500 

2 3 4 H4sn 
PV? 

6/12 i 

T he pe riod ic interest ra te must correspond to the ti me span betwee n payments 
(com pounding periods), so you must di vide the yea rly rate (6%) by 12 in orde r 
to prod uce a monthl y rate, i. As you can see from the diagram, the payments of 
$500 a month (PMT) start with the beginning of the ti me span; so you should 
set the payment to BEG IN. Since we are beginning a new problem, it is best to 
clear oul any va lues remaining from the previous problem by press ing . m . 

Rather than multipl ying 4 times 12 to get the proper number of compound ing 
periods for n and di viding 6 by 12 for i, we can use a shortcut provided on the 
lOp row keys for maki ng qu ic k conversions from years and yearl y rates to 
mont hs and monthl y rates. 

Keystrokes 

• [IJ 

Display 

0.00 

BEGIN 

Clears previous 
fi nancial val ues . 
Press until you get 
the outpu t shown. 

Calculate and 

enter interest rate 
per period . 
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Keystroke Display 

4 . 0 N=48.00 Calculate and 
enter the number 

of compounding 

periods . 

500[EJ PMT=500.00 Amount rece ived 

eac h period. 
(£) PV= -21 ,396.61 Total deposit 

required . 

The next question we might ask is , "How do we accumulate such a sum by the 
time she enters college?" We have se veral possibilities. Your daughter has a 
$5,000 paid up insurance policy that pays 5.35 % (nominal) a year com pounded 
semiannually. How much would it be worth by the time she ente rs college? 

53512i 

2 

(6 mo.) (12 mo.) 

- 5,000 

FV? 

28 periods 
(14 years) 

There are no pay ments so the BEGINIEND toggle has no effec t. In thi s 
problem our compo unding periods occur se mi annuall y so the yea rl y rate mu st 
be divided in half to obtain i. The value of n is 14 years times 2 periods per 
year. Thi s is another new problem, so be sure to c lear previous financial entries. 

Keystrokes Display 

. ITl 0.00 
14 I EmER. 1 200 N=28.00 Total number o f 

periods . 

5.35 I EmER'l 2GIIJ /= 2.68 Periodic interest 

rate. 

5000 I CHS I (£) PV= -5,OOO.00 Deposited (a neg-

ati ve value). 

ITl FV= 10,470.85 Value of policy. 

The insurance policy will suppl y about half o f the needed amount. An addi­
tional amount must be se t as ide to make up the $ 10.925.76 defi c it 01.396.61 
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10,470.85). Beginning next month , if we made monthly payments into a 
special college account , how large would the payments have to be to accumu­

late the necessary future value of $ 10 ,926.76 in the 14 years remaining? 
Assume the account would pay 6% a year, compounded monthl y. 

6/12; 

~2~0 ' 
PMT? PMT? 

$10,925.76 FV 

r---r--~ 168 months 
(14 years) 

PMT? PMT? PMT? 

Remember: n must al ways be the total number of compounding periods in the 

time span . i must always be the interest rate per compounding period . 

Set the payme nt toggle to END. 

Keystrokes 

10925.76 [IJ 

Display 

0.00 

END 

1=0.50 

FV= 10,925.76 

PMT=-41.65 

Press until you get 

the output shown. 

Automatically 

carries out the 

multiplication by 

12 and stores the 
answer in n. 

Di vides by 12 and 
stores in i. 
Future va lue 

desired . 
Necessary deposit 

each period (each 
month) . 

Note that we used . 0 ( 12x) to au tomatically compute and store the value 
of n, and . ® (12..-) to automatically compute and store the va lue of i. 

If we made the payment only $35 a month , how many months (n) would it be 
before we reached the desired amount? 
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Keystrokes Display 

PMT=-35.00 

N= 188.54 

In order to find the number of years, divide by 12. 

Keystrokes Display 

128 15.71 

Number of 

periods . 

Years. 

If, on the other hand , the monthly payment were increased to $45 , with the 
14-year tenn , the excess could be used as a contingency fund. For instance, 
with a $45 a month payment. what interest rate could the bank pay. while still 
enabling us to meet our goal? 

Keystrokes Display 

14 . 0 N= 168.00 Original term. 

4S[CHSi@) PMT=-45.00 New monthly 

deposit. 

m 1=0.42 Monthly interest 

rate. 

120 5.01 Nominal yearly 

interest rate. 

Note that it was necessary to reenter the length of the original term. Our 
previous computation of n (188.54) was stored in the calculator and would have 
otherwise been used for the term of this calculation. 

In the preceding sample problems , we have seen how cash flow diagrams can 
be useful in representing a wide range of compound inte rest problems, and how 
the diagrams can be translated direc tly into solution s using this program . The 
diagrams are helpful tools that describe complex business and financi al 
proble ms in a manner suitable for calculation. In addition, the cash flow 
diagram ca n be applied in other ways to become a valuable a id . 
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As we are all too often aware, each segment of the business community has its 
own special vocabulary. When considering compound interest problems of the 
kind we have bee n discussing, there are often numerous terms used throughout 
the business world describing the same problem, but which are not familia r 
outside a part icular area. For instance, thi s diagram: 

PV 

PMT PMT PMT PMT PMT PMT PMT PMT 

-FV 

might represent a mortgage with a balloon payment in the ternl inology of the 
banking and real estate industries or a lease with a buy back (residual) in the 
leas ing industry. There are probabl y many othe r terms in other industries as 
well as countries for describing this cash transac tion . But regardless of the 
language, the essentia l problem is the same . By providing a means of describing 
business financia l problems without using ternlinology spec ific to a particular 
segment , the cash flow diagram becomes, in a se nse, a unive rsal language. 

The cash fl ow diag rams for four basic compou nd interest problems a re pre· 
sented in the following table along with some of the more com mon termi­
nology. 

Some of the terms you see listed in the table may be famili ar to you and some 
may not. The re a lso may be diagrams represented that correspond to familiar 
transac tions, but whic h do not bear famili ar names. The important point to 
remember is that for financial calculations, it is the magnitude and timing of 
the cash exchanges represe nted by the cash flow diagram that are important , not 
the industry-dependent term inology. 

Generalized Net Cash Flow Diagrams and Terminology 

(Note that diagrams invol vi ng payments may be represented with payments at 
the beginni ng or end of the pe riod .) 
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Compound Growth 
Savings Account 
Appreciat ion 
Reversion Factor 
Future Worth of One 
Present Worth of One 

Savings Plan 
Sinking Fund 
Pension Fund 
Annuity (series of payments) 

Mortgage 
Lease 
Direct Reduction (I nstallment) Loan 
Amortizat ion 

Mortgage w/Balloon (Residual) 
Lease w/Buyback 

Annuity 

n 

PV 
PMT 
FV 
12x 
12-;-
LIST 
CL FIN 
BEG/END 

Annuity 

Summary 

Number of periods. 
Interest rate per period. 
Present value. 
Payment. 
Future value. 
Multipl y by 12, store in n. 
Di vide by 12 , store in i. 
Displays the contents of (he financial registers. 
Clears the financial registers. 
END for ordinary annuity or BEGfN for annuity due. 

The Financial Registers 

Registers 0 I thru 05 are used to store n, i , PV, PMT and FV respective ly. These 
are referred to in thi s program as the financial registers. To enter data into a 

financia l register, simply key in the number and press the appropriate top row 
key. The financia l keys either store or solve. If you key in a value, it will be 
stored, if you don't , the calculator will solve for that part ic ular variable. 
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Displaying Financial Values 

Any of the values assoc iated with the fina nc ia l registe rs can be recalled by 

pressing lRCLI fo ll owed by the appropriate key (e.g . , IRcLI@) will recall the 
PMT). 

Clearing the Financial Registers 

Each time you begin a new problem press . m (CL FI N) to erase previous 
financial values. Whe n you press. m . the previous finan cial reg ister values 
are replaced with zeros. If you want to change some , but not all , of the va lues in 
a financial problem, it is not necessary to press . [IJ and reenter all of the 
values aga in . Simply key in the new data and press the appropriate financ ial 
keys to change pa rtic ular financial values. 

Reentering Values 

O nce a value is stored in a partic ular register. it remains in the reg iste r for 
poss ible future use until it is e ithe r ove rwritten (replaced by anothe r number) or 
the financ ial registe rs are cleared . 

There are th ree ways to overwrite (and consequently change) values stored in 
the fin anc ial registers . 

I. Pressing . m (CL FIN). 

2. Keying in a different number and press ing the appropriate key . This stores 
the ne w va lue in the place of the original value. 

3 . Key ing in a di ffere nt number and press ing ISTol0 .. . lsTolm . 

You can solve virtually any compound inte rest problem with your calculator 
by using a cash fl ow diagram. A cash flow diagram enables you to descri be a 
compound interest problem in tenns that the calcul ator can unde rstand. Once 
you draw and label your diagram , you simply key in the known data and solve 
for an unknown val ue. 

If the solution to your problem isn' t evident at first , construct a cash flow 
diagram- a picture of money rece ived and money paid out. 

Money received 

t t t 1 
1 

Money paid out 

O nce you' ve done this, label your diagram with all of the known data that 
perta ins to the problem: inte rest rate , duration of the transac tion, number of 
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compounding periods, payment amounts, amount of the loan or investment, 
etc. Instead of " What is the problem?" ask yourself, "What are the cash 
flows?' , 

Solving for any of the top row values (n, i, PY, PMT, or FY) is easy with 
your calculator. There are four simple rules to remember- rules that are the 
same for all compound interest calculations: 

I. Given three or four of the financial values (n, i, PY , PMT, or FY), you can 
solve for the fourth and/or fifth values, as long as nand/or i are known. 
Both nand i are involved in all financial calculations. You can enter the 
values in any order. 

2. Use the cash flow sign convention throughout all compound interest calcu­
lations: Cash received (arrow pointing up) is represented by a positive 
value (+). Cash paid out (arrow pointing down) is represented by a nega­
tive value (-). 

3. Whenever payments (PMT) are involved , it is always nece ssary to specify 
whether the payments are made at the beginning of the payment period or 
whether the payments are made at the end of the payment period , by 
setting the paymenttoggle, . (I] , to the proper position BEGIN or END. 
(Remember, program is automatically in END after initialization.) 

4. Remember that nand i must correspond to the same time frame. If n is 
months, then i must be the monthly interest rate ; if n is the number of 
quarterly compounding periods, i must be the quarterly interest rate. 

Remember, the n value represents the total number of compounding or payment 
periods. The alternate function, _ 0 converts yearly periods to monthly 
periods (l2x) then automatically stores that number as n. To enter 30 years , 
press 30 0 . If you wish to input that in monthly periods , press 30 . 0 . 
The calculator convel1s 30 (years) to 360 (months) and stores it automatically 
as n. There is no need to press 0 aga in. 

The i value is the interest rate per period . If interest is expressed as an annual 
rate compounding monthly, pressing . [!) ca lculates the interest rate per 
month and automatically stores it as i. To enter 9% annual interest press 9 [[J 
To input the monthly rate , press 9. m . There is no need to press m again; 
the monthly rate is automatically stored. 

The @] key stands for present value;* the amount of money at the start of a 
transaction or the discounted amount of a future cash flow. 

TheW key stands for periodic payment* or deposit amount. It assumes equal 
periodic payments and must correspond to the same time frame as n or i. 

* Remember the c;Jsh !low sig n convention! 
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The ill key represents the fut ure value of money or the amount you wi ll 
obtain/pay at the end of the te rm . Or you can use IT] to solve for a balloon 
payment at the end of a transac tion. 

SIZE: 010 

STEP INSTRUCTIONS INPUT FUNCTION OISPLAY 

1 Insert the applicat ion modu le , 
place the overlay on the keyboard , ~ SIZE 010 
execute Size and begin the pro-
gram ~ FINANCE 0.00 

2 Optional : Set payment mode for 
" Annuity Due" (BEGIN) ar "Ordin-
ary Annuity " (END). Repeat th is 
step until you see the desired dis- _ I£J BEGIN 
play. ar END 
(Remember: Performing step 1 
automatically sets END mode and 
clears the financial reg isters.) You 
may check flag annunciators to 
determine mode setting : flag 0 dis-
played (set) indicates BEGIN 
made, na lIag 0 display (cleared ) 
indicates END mode. 

3 Input the known values (any 3 or 
4 values): 
• Number of periods, n n 0 N= (n) 

or n x 12 n - 0 N= (n x 12) 
• Interest rate (in %) per period , i i (!] I= (i) 

or i ..;- 12 i - (!] 1= (i+ 12) 
• Present value, PV' PV I£J pv= 
• Payment , PMT" PMT 0 PMT= 
• Future value. FV ' FV 0 FV= 

4 Calculate the unknown value: 
• Number of periods, n 0 N= 
• Interest rate per period , i (!] 1= 
• Present value, PV' I£J PV= 
• Payment, PMT' 0 PMT= 
• Future value, FV ' 0 FV= 

'Remember. the cash ftow con-
vention : 
Positive for money received , 
Negative for money paid out. 

5 Optional : list the contents of the - 0 BEGIN ar END 
financial registers. ®!) ' N= 

®!) ' 1= 
®!) ' PV= 

'This ~ not necessary if calcu- ®!) ' PMT= 
lator is used with a printer. ~. FV= 
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STEP INSTRUCTIONS INPUT FUNCTION OISPLAY 

6 For new values go to step 3 and 
input only the new values. Th en 
proceed to step 4. 
OR 

7 For a new case: Clear the financial 
registers . Then go to step 2 or 3. . 0 0.00 

8 To recall the contents of any of the 
financial registers : 
• Recall number of payments, n (mJ0 n 
• Recall interest rate , i (mJOO ; 
• Recall present value, PV (ill][f] PV 
• Recall payment, PMT (mJ(ID PMT 
• Recall future value, FV [ill){}] FV 

Example I: 

A developme nt company is purchasing a group of condominiums wi th an 
annual net cash flow of$ 17 ,500. The expected holding period is 5 years with an 
estimated selling pricc of $540,000 at that time. If the company wishes to 
realize a 12% yie ld , what is the maximum purchase price of the condominiums? 

$17,500 PMT 

PV? 

Keystrokes 

I XEO II ALPHA I SIZE I ALPHA I 010 

I ' EO II ALPHA I FINANCE I ALPHA I 

50 
120 
17500 @l 

5400001Il 
@] 

12 ; 

Display 

SIZE 010 

0.00 

N= 5.00 

1= 12.00 

$540,000 FV 

5 years n 

PMT = 17,500.00 
FV= 540,000.00 

PV=-369,494.09 

Payme nt mode is 

in END 

Amount that 

company ca n pay 

to rea lize a 12% 

yie ld. 
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In thi s case, PY repre sents the max imum price, $369,494.09 necessary to 
achieve the desired yield. 

Example 2: 

You look forward to re tirement in 15 years and wish to deposit one lump sum 
which w ill grow to $10.000 at that time. earning 514 % interest compounded 
semiannually. How much do you need to deposit today to reach that goal? 

PV? 

Keystrokes 

5.7S IENTER ' ) 2G~ 

10000 0 

ITI 

$ 10,000 FV 

5.75/2 i 

15 x 2 semiannual periods n 

Display 

0.00 
N=30.00 

1=2.88 

FV= 10,000.00 
PV= -4,272. 72 

Semiannual 

periods. 

% semiannual 
interest ra te. 

Amount needed. 
Principal to be 

in vested. 

What if you also make sem iann ual deposits of $50? 

Example 3: 

PMT=-50.00 

PV= - 3,276.67 

Payment amount. 

Principal to be 
invested. 

If YO LI can afford ( 0 depos it $50 per monrh (beginning. today) in an account 
wi th 61A(1/{l inte r~s l compounded monthl y. how much will you have 2 years 
from now'? 
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FV? 

6.25/12 i 

1 I r 
- $50 PMT 2 x 12 months n 

Set the payment toggle to BEGIN. 

Keystrokes Display 

. 0 0.00 

. [£J BEGIN Press until you get 
the o utput shown. 

2. 0 N=24.00 Months. 

6.25 . m 1=0.52 % monthly 

interest rate. 
50 1cHSI~ PMT=-50.00 Monthly deposits. 

0 FV= 1,281.34 Savings. 

If the interest rate remained the same, what monthly deposit amount would be 
necessary to ha ve a savings of $ \ ,500 in 2 years? 

Keystrokes 

15000 

~ 

Display 

FV= 1,500.00 

PMT=-58.53 Monthly deposit. 

If you want to leave the deposit amount at $50 per month , how long would it 
take to accumulate $I ,500? 

Keystrokes Display 

50 1cHSI~ PMT=-50.00 

0 N=27.81 Months . 

120 2.32 Years. 
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Exam ple 4: 

Property values in an unattractive area are declining at the rate of 2% per year. 
What will property presently valued at $32,000 be worth in 6 years if this 
trend continues? 

-$32,000 PV 

Keystrokes 

. 0 
60 
2IcHSI~ 

32000 I CHS I [£J 

o 

Example 5: 

-2 i 

Display 

0.00 

N~ 6.00 

1~ -2.00 

PV~-32,OOO.00 

FV~ 28,346.96 

FV? 

6 years n 

% interest rate. 

Prope rt y val ue . 

What annual interest rate must be obtained to accumulate $10,000 in 8 years on 
an in vestment of $6,000 , with quarterly compounding? 

$10,000 FV 

i? 

8 x 4 quarters n 

- $6.000 PV 



Keystrokes 

. 0 
SI ENTER.1400 
60001 c HS I[lJ 
100000 

[[) 
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Display 

0.00 

N=32.00 
PV=- 6,000.00 

FV= 10,000.00 

1= 1.61 

6.44 

Quarters. 
Investment. 

Total returned . 

% quarte rl y 
interest rate. 

% annual interest 

rate . 

What if the compounding were monthly? 

Keystrokes Display 

s . 0 N= 96.00 Months. 

[[) 1=0.53 % monthly 

interest rate . 

120 6.40 % annual interest 

rate. 

Example 6: 

What is the annual intere st rate on a 25-year, $32 .500 mortgage with $230 
monthly payments? 

$32,500 PV 

i? 25 x 12 months n 

. '1 I 1 
- $230 PMT 
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Set thc payment toggle to END. 

32500@J 

® 

0.00 

END 

N~300.00 

PMT~ -230.00 

PV~32,500.00 

'~ 0.58 

7.01 

Press until you get 

the output shown. 

Months . 

Remember the 

sign convention . 

M ortgage amount 

% monthly 
interest rate. 

% annual interest 

rate. 

What is the annual interest if the re is a balloon payment of$14,OOOat the end of 
the 20th year? 

Keystrokes Display 

14000 I CHS I ITl FV~-14,OOO.00 Put balloon 

20 . 0 N~240.00 

payment in FV. 

Change the value 
in n. 

® '~ 0.60 % monthly 
interest rate. 

120 7.21 % an nua l interest 

rate. 

Example 7: 

Calc ul ate the annual payment amount necessary to accumulate $25 ,000 in 
15 years at 5* % annual interest. 

$25.000 FV 

5.75 i 

1 r 1 
PMT ? 15years n 



Set the payment toggle to BEG IN. 

150 
5.75~ 
25000W 

(EJ 

Your Financial Calculator 55 

0.00 

BEGIN 

N= 15.00 

1=5.75 

FV=25,000.00 

PMT=-1,035.17 

Press until you get 
the output shown. 

If your deposi ts are limited to $ 1 ,000 per year, how much wi ll have accumu­
lated over the same time period? 

Keystrokes 

1000 1cHS I(EJ 
W 

Example 8: 

Display 

PMT=-I,Ooo.OO 

FV=24,150.72 

A potent ial oil field site currently appraised at $380,000 appreciates at 30% per 
year. If this rate continues , how many years w ill it be before this land is worth 

$750,000? 

$750.000 FV 

30 i 

n ? 

-$380.000 PV 

Keystrokes Display 

. W 0.00 C lear financial 

registers. 

30~ 1=30.00 
380000 I CHS I @] PV=-380,000.00 Remember the 

sign convention. 

750000 W FV= 750,000.00 

0 N=2.59 Y ears. 
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Example 9: 

You decide to purchase a snowmobile. If you plan to pay $80 per month fo r 3 
yea rs, and if you are wil ling to pay 10% annual inte rest, how muc h can you 
afford to pay fo r the snowmobi le? 

PV ? 

- $80 PMT 

Set the payment toggle to END. 

80 1 c" 51 [[] 

@) 

Example 10: 

10/12 i 

0.00 

END 

r 

PMT=-80.00 

PV=2,479.30 

3 x 12 months n 

r 1 

Pre ss until you get 

the output shown. 

Months. 

% monthly 

interest rate . 

Monthly payment 

Price you can 

afford for snow­

mobile. 

Leaving the data from our last example in the calculator. whal would your 
monthl y payments be if you find a snowmobile for $2,150 and if the interest 
rate and duration of the tra nsac tio n remajn the same? Simply cha nge the va lue 
in PV. 

Keystrokes 

2150@) 
[[] 

Display 

PV=2,150.00 
PMT=-69.37 Month ly 

payments. 
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Example 11 : 

Find the monthly payment amount on a 20~year, $27,000 mortgage with an 
8.5% annual interest rate. 

The payment toggle is at END. 

27000@] 
[[] 

Example 12: 

0,00 

N~240,00 

'~ 0.71 

PV~27,000,00 

PMT ~ -234,31 

Months. 

% monthly 

interest rate. 

Loan amount. 

Monthly payment 

You plan to invest in a $22,000 log cabin as a summer home. A local merchant 
has offered to loan the $22,000 at 10.5% interest. Making $200 monthly pay~ 
ments, how long will it take you to repay your mortgage? 

$22,000 PV 

1 mo. 

-$200 PMT 

The payment toggle is at END. 

200 I CHS I [[] 

22000@] 

o 
12G 

10.5/12 i 

0,00 

'~ 0,88 

r 

PMT ~ -200.00 

PV~22,000,00 

N~376,89 

31.41 

n ? 

1 

% monthly 

interest rate. 

Negative for 

money paid out. 

Loan amount 

(received). 

Months. 

Years. 

We calculated 376.89 payment periods, but chances are, you wouldn't make 
the last payment separate ly on a fraction of a month. Let's calculate the 
fractional payment amount and add it to the regular payment to calculate, in 
essence, the balloon payment made in the 376th month. 
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Keystrokes 

3760 

Display 

N=376.00 

FV=-175.88 

-200.00 

-375.88 

Integer portion of 
number of periods 
Remaining bal­
ance after 376 

payments. 
Regular payment 
amount. 
Balloon payment. 

What if, instead of a balloon payment, you wanted to make a final short 
payment? Round the calculated n to the next larger integer, then press lIl (FY) 
to find the amount you should subtract from the payment amount. 

(FY shows the amount that you would have overpaid, had you paid the full 
payment amount.) 

Keystrokes Display 

3770 N=377.00 n rounded up to 
whole number. 

III FV= 22.5fJ Amount to be 
subtracted from 
payment. 

IRCLI@] -200.00 Payment amount. 

G -177.42 Final short 
payment. 



ACCUMULATED INTEREST AND REMAINING BALANCE 

LIST 

One is often inte res ted in obtaining the remaining balance to be paid on a loan 
at some partic ular time. Other va lues of interest are the acc umulated principal 
and the acc umulated inte rest as well as the incremental interest , i.e . , the 
amount of inte rest paid between two payme nt periods . 

This program provides convenient calculation of the se values. It use s routines 
in the Finance program to calculate the periodic payme nt orother unknown loan 
variables. After this data has been calculated the user inputs the number of the 
first payment period and the number of the last payment period in the time 
frame of interest and obtains , in seque nce: the remaining balance of the loan , 
the total princ ipal paid toward the loan and the total interest paid on the loan. 

In addition the inte rest paid betwee n any two periods may be calculated. This 
is particularly valuable, for instance, for income tax deductions of the interest 

paid on mortgages. 

The program calculates results using a periodic payme nt rounded to the nearest 
cent. This usually corresponds to the manne r in which actual payments are 
made. Howeve r, if you compare your answers with statements of savings and 
loan institutions you may find diffe rences of a fe w cents, due to different 

rounding technique s. 

Note: 

• Use this program only forca!culations lI s ing the ""END" payment mode . 

• Displayed values of remaining balance, princ ipal and interest are positive, 
(without regard to the sign convention) . 
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SIZE:Oll 

STEP INSTRUCTIONS INPUT FUNCTION OISPLAY 

1 Insert the application module, 
place the overlay on the keyboard; 
execute Size and begin the pro- ~ SIZE 011 
gram. (!!ID SAL REM SAL 

2t Clear the financial registers and 
set the payment mode for ordin-
ary annuity (END). . 0 0.00 
(Repeat until you get " END"). . © END 
NOTE: Do not use with "BEGIN" 
payment mode. 

3t Input any 3 or 4 of the following 
values: 
• Number of periods, n n 0 N~ (n ) 

or n x 12 n . 0 N~(n x 12) 

• Interest rate (in %) per period ,i i m I ~ (i) 

or i -:- 12 i . m 1 ~ (i+12) 

• Present Value, PV PV © PV~ 

• Payment, PMT PMT @) PMT~ 

• Future Value or balance, FV FV 0 FV~ 

4t Calculate the unknown value: 
• Number of periods, n 0 N ~ 

• Interest rate (in %) per period, I m I ~ 

• Present Value, PI! © PV~ 

• Payment, PMT @) PMT~ 

• Future Value or balance, FV 0 FV~ 

5 Initialize the Remaining Balance 
routine by keying in the number of 
the first payment period in the time 
frame of interest. (Input a if the 
first period of interest begins on 
the date of the loan). n, (II N~ (n , ) 

6 Input the number of the last pay- [!ill * N~ ? 

ment period in the time frame of n, [!ill N~ (n,) 

interest and obtain the remain ing @!]* REM BAL~ 
balance of the loan , the total @!]. URIN~ 

accumulated principal and total @!] • lINT~ 

accumulated interest paid on the @!]* INeREM INT~ 
loan. The incremental interest be-
tween the two periods will also be 
displayed if n1 was other than zero. 

t See the program " Your Financial 
Calculator" for complete details 
concerning steps 2,3 and 4. Th ese 
steps need not be repeated if they 
have just been performed for the 
problem in question. 
·This@!] not needed if calculator 
is used with a printer. 
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STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

7 For the next period of interest, 
input payment period and repeat. n, ~ N~ (n ,) 

7. To start again at the beginning of 
(go to step 8) 

the loan go to step 5 and input O. 

7b To start again at some other period 
go to step 5 and input the number ~. N~ ? 

of the fi rst payment period of inter- n, ~ N~ (n,) 

est for n. 

8 For a new loan or other financial 
calculations go to step 2. 

"This~ not needed if calculator 
is used with a printer. 

Example: 

Suppose you decide to sell your house after owning it fo r 4 years, 7 months . 
If you have. 9',4% , $35,000 mortgage and you've made monthly payments of 
$287.94, what is the remaining balance of your mortgage? How much have you 
paid toward the pri ncipal? How much total inte rest have you paid? 

Keystrokes 

[XEO [ [ ALPHA [ SIZE [ ALPHA I 011 

[XEa II ALPHA I SAL I ALPHA I 
. []J 
. © 
. © 
9 . 25 .~ 
35000 © 
287.941 cH51@) 

o[]] 
~ 
4 I ENTER. I 120 78 [R/5 1 

Display 

SIZE 011 

REM BAL 
0.00 

BEGIN 

END 

1~ 0. 77 

PV~35,OOO 

PMT~ -287.94 

N~ 359.98 

N~ O.OO 

N~ ? 

N~55.00 

REM BAL~ 33, 762.74 

Y.PRIN~ 1,237.26 

Y.INT~ 14,599.44 

Repeat th is step 

until you get END. 

Observe sign 

convent ion. 

Original length of 

loan 360 periods 

(or 30 years). 

Sold at end of 55 

periods. 
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Review the remaining balance , accumulated principal and accumulated interest 

for each 6 month period from the 36th through the 48 th payments. 

36 0 N~36.00 

IRlsl N~ ? 

42~ N~42.00 

~ REM BAL~34, 103.95 

~ lPRIN~896.05 

~ lINT~ 11 , 197.43 

~ INCREM INT~ 1 ,581 .28 

~ N~? 

48~ N~48.00 

~ REM BAL~33,950.70 

~ lPRIN~ 1,049.30 

IRlsl l INT ~ 12,771 .82 

IRlsl INCREM INT~ 1 ,574.38 



HOME OWNER'S EQUITY ANALYSIS 

This program is designed to provide the home owner or purchaser of real estate 
with useful information on fu ture monthly payments, accumulated eq uity and 
tax deduct ions. The user inputs the purchase price and down payment along 
with the interest rate and length (term) of the mortgage. The program calcu­
lates and displays the basie monthly payment. 

Further inputs include the expected percent appreciat ion or depreciation in 
value per year and the number of months remaining in the tax year. The total 
dollar amount of property taxes and the antic ipated yearly percent increase in 
taxes are then input. 

The program provides, for each year of ownership, the est imated monthly 
payment (covering mortgage payments and taxes), the total accumulated equity 
in the property and the tax deduction due to interest and property taxes for the 
year. 

SIZE: 019 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

1 Insert the application module, exe- ~ SIZE 019 

cute Size and begin the program . ~ HOME PRICE~ ? 

2 Input the price of the home. and Price ~ DOWN~ ? 

the down payment. Down Payment ~ % INT= ? 

3 Input the mortgage interest rate 
(in percent per year) and the term 
of the mo rtg age in years. The 
monthly payment to amortize the INT (%) ~ TERM~ ? 

mortgage is displayed . Term (yrs) ~ MORT PMT~ 

4 Input the anticipated yearly 
appreciation in value of the house 
(as a f ), and the number of ~. %APPR~? 

months remain ing in the tax year Apprec (%) ~ MONTHS~? 

at the time of purchase. Mon . rem . ~ TAXES~ ? 

5 Input the annual taxes on the 
property at the time of purchase 
and the expected percent increase 
or decrease in taxes each year. Taxes ($) ~ % INC= ? 

Exp Inc (%) 

6 Calculate and display the following 
information for the year of pur-
chase (first year): ~ YEAR 1 
Monthly payment ~. MON PMT~ 
Total equ ity ~. TOT EQUITY~ 
Total tax deductions ~. TOT DED~ 
Appreciated value of the property ~" VALUE~ 
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STEP INSTRUCTIONS INPUT FUNCTION OISPLAY 

7 For succeeding years press ~ 
and go to step 6. Repeat as 
desired . ~ YEAR 2 

8 For a new case, go to step 1. 

*This ~ not necessary if calcu -
lator is used with a printer. 

Example: 

A family is contemplating purchase of a new home priced at $62,500. They will 
be able to pay $9,500 as a down payment and can obtain a 30 year mortgage 
loan for the balance at 9.75 % interest. Property values in the area have been 
appreciating at about 8% per year. Property taxes for the current year are $1050 
and have been increasing at the rate of about 4% per year. The buyer will take 
possession of the house with 10 months remaining in the tax year. What is the 
basic mortgage payment? Calculate Ihe expected total monthly payments , total 
equity in the property and income tax deductibles for years I through 3 of the 
mortgage . 

Keystrokes Display 

I xEol1 ALPHA I SIZE I AlPHA 1 Ot 9 SIZE 019 
IXEol 1 AlPHA I HOME I ALPHA I PRICE= ? 
625oo®II DOWN= ? 
9500l RIsI % INT= ? 
9.751 RI S 1 TERM= ? 
30lRIsi MORT PMT= 455.35 

IRlsl % APPR= ? 
81 RIS I MONTHS= ? 
10lRIsi TAXES= ? 
1050l RIsi %INC= ? 

41 RI S I YEAR 1 
IRlsl MON PMT= 542.85 (Rema ining 10 
IRIS I TOT EQUITY= months) 

13,923.16 
IRlsl TOT DED= 5, 172.01 

®II VALUE= 66,666.67 



Home Owner's Equity Analysis 65 

Keystroke Display 

~ YEAR 2 

~ MON PMT~546.35 

~ TOT EQUlTY~ 

19,592.97 

~ TOT DED~ 6,219.72 

~ VALUE~ 72,000.00 

I R/S I YEAR 3 

~ MON PMT~549.99 

~ TOT EQUITY~ 

25,723.76 

~ TOT DED~6,229.09 

IR/sl VALUE~ 77, 760.00 



THE RENT OR BUY DECISION 

The question of whether to rent or purchase a res idence is not always easy to 
answer, especially when the time period over which you would own or rent the 
house is sho rt. This program is designed to help in reaching a decision by 
perfonning one type of finan cial analysis which could be helpful. In essence, 
it calculates a yield or rate of return on the hypothetical investme nt assuming an 
es timated resale value, and compares this yield with that which could be 
obtained by renting a re sidence and investing the down payment and monthly 
payment difference in a savings account or some other investme nt opportunity. 

The program takes into account the tax shelter advantages obtained by a home 
owner on property laxes and mortgage interest. 

The user inputs the price of the house, down payment and other mortgage data. 
The program calculates the monthly mortgage payme nt. The time period 
in volved and the expected rate of appreciation of the house are input and an 
anticipated market va lue is calculated. After input of the real estate commission 
paid upon se lling the house, the program displays the Net Cash Proceeds upon 

Re sale, (NCPR) .t 

The closing costs a re input and the user is the n prompted for the percent 
income tax rate. The user should input the total marginal income tax rate 
-federal plus state-to obtain calcul ations that re flect the effec t of the tax 
she lte r on propel1y taxes a nd mortgage inte rest. * 

Further inputs call for monthly propeI1y taxes, estimated monthly mainten­
ance ex pe nses and the rent which would have to be paid for a satisfac tory 
alte rnati ve re sidence . 

The program then calculates the ann ual percent yie ld on the investment in the 
house . Inputting the % interest one could obtain on an alte rnate investment 
yields the actual cas h ga in or loss on the investment in the house. 

In addit ion. one may calculate the actual market value and annual percent 
apprec iation wh ich would be necessary to equal the proceeds of the alternate 
investme nt. 

+ The Net Cash Procceds on Resale (NCPR = sales price - commission - mongage balance) . 
i~ pre·t:.tx proceeds. The program as:.umes thul the buyer reinvests in like propeny and is then 
not subject to capital gains tax 

* Because of the complexities of lax laws and the differing financial and tax considerations for 
each individual. this program se rves only as an approximate. rough guide in considering an 
investment of thi s lype. One .~hould con:.ult a tax accountant or qualified lax advisor for more 
specific . detailed infonnation. 
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SIZE: 018 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

I Insert the application module, 
execute Size and begin the @2) SIZE 018 
program . @] BUY? PR I CE~ ? 

2 Input the price of the house, the 
down payment, the percent 
interest (yearly) on the mortgage, 
and the lenn of Ihe mortgage (in PRICE (!ill DOWN~? 

years). The monlhly mortgage DOWN PMT (!ill % INT=? 
payment is calculated and dis- % INT @!] TERM~? 

played. TERM (!ill MORT PMT~ 

3 Input the number of years you 
intend to occupy the house and the 
expected appreciation in value of 
the house (% annually). The (!ill ' YRS~ ? 

anticipated resale value al the end YEARS (!ill % APPR= ? 
of occupancy is displayed . % APPR ®!) MKT VAL~ 

4 Input the percent commission 
(zero if no commission) charged 
by the real estate agency to sell the 
house, The Net Cash Proceeds on 
Resale (NCPR ) of Ihe house are (Eill • %COMM= ? 
displayed. % COMM @!] NCPR~ 

5 Input the closing costs paid on !]I!] . CLOSE~ ? 
purchase of the house. CLOSING 

COST ~ TAX RATE~ ? 

6 Input your marginal income tax 
rate (federal + state), in 
percent . % TAX ~ TAXES~ ? 

7 Input the anticipated monthly 
property taxes on the house and TAXES ~ MAINT~ ? 

the anticipated month ly cost of 
maintenance. MAINT ~ RENT~ ? 

8 Input the monthly rent for an 
acceptable alternative residence. 
The annual rate of return on your 
investment in the house is calcu-
lated and displayed . RENT ~ % ANN YLD~ 

9 Input the rate of interest (annual 
% ) available to you if you were to 
invest the money in some form of 
savings. The display will show the 
total dollar gain (if positive) or loss 
(if negative) from buying a house ~. BANK % INT= ? 
as compared to renting . % INT ~ $GAIN~ 

'This ~ not necessary if calcu-
lator is used with a printer . 
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STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

Comparison (oplional): 

10 Calculate the market value of the 
house at which you would obtain 
the same annual return as on the 
investment at step 9. ~~. MKT VAL~ 

11 Calculatetheyearly %appreciation 
at which you wou ld obtain this 
value. ~* % APPR~ 

Example: 

You are being transferred for 4 years to a distant city and are faced with the 
decision of whether to rent or buy a house. A quick survey of the housing 
market indicates that you can purchase an acceptable house for $65 ,000 with an 
$8,000 down payment on a 30 year mortgage at 10.5% interest. The closing 
costs would be about $800 and a real estate agency would charge 6% commis~ 

sion on resale. Houses in the area are appreciating at 10% per year. Property 
taxes would be about $110 per month and you estimate that maintenance would 
cost an additional $70 per month. 

An alternative would be to rent a similar dwelling at $400 per month and in ves t 
the difference between purchase costs and rent at 8.25% interest. 

Your personal income tax rate (marginal) is 25% federal and 5% state . Which 
alternative is more financially attractive? 

Keystrokes 

IXEol1 ALPHA I SIZE I ALPHA 1018 

I XEQ II ALPHA I BUY? I ALPHA I 

65000~ 
8000~ 

10.5~ 

30~ 
IRlsl 
4~ 
10~ 

~ 

Display 

SIZE 018 
PRICE~ ? 

DOWN~ ? 

%INT= ? 

TERM~ ? 

MORT PMT~ 521.40 

YRS~ ? 

% APPR~ ? 

MKT VAL~ 95, 166.50 
%COMM~ ? 



Keystroke 

6~ 
I RIS I 
800~ 
30 IR l sl 
110l RIsi 

70~ 
400i RIsi 

IRl sl 

8.251 R I S I 

The Rent or Buy Decision 69 

Display 

NCPR= 33,800.45 

CLOSE= ? 

TAX RATE= ? 

TAXES= ? 
MAINT= ? 

RENT= ? 
% ANN YLD= 25.31 

BANK %INT= ? 
$ GAIN= 14,755.47 

(By purchasing the house you will have gained $14.755.47 over an alternate 
investment at 8.25 % interest.) 

MKT VAL= 79,469.19 

% APPR= 5.15 

(To obtain the same return as the alternate in vestment the house would have 
had to appreciate onl y 5. 15% or obtain a market value of $79.469. 19.) 



TAX FREE INDIVIDUAL RETIREMENT ACCOUNT (IRA) 
OR KEOGH PLANNING 

The advent of tax free retirement accounts (IRA or Keogh plan) has resulted 
in major benefits for many persons who are not able to participate in group 
profit sharing or retirement plans. The savings due to the tax free slatus are 
considerable. However, comparing the expected future value of an account 
with alternative plans or with a taxable account, and forecasting diminished 
dollar value due to inflation is often complex and difficult. This program 
provides the HP-41 C owner a convenient tool for comparison and investigation 
of alternatives. 

The data required by the program are: 1) the number of years to retirement , 
2) the amount of the annual investment , 3) the compound annual interest rate 
of the investment , 4) an assumed tax rate (maximum tax bracket) that would be 
paid on a similar taxable investment, and 5) an assumed annual rate of inflation. 

The program provides you with: 

I. The total amount you will have paid into the account at retirement. 

2. The total future value (before taxes) of the investment at your retirement. 

3. The total amount of the dividends earned by your investment. 

4. The total after-tax future value of your investment fund at retirement, 
assuming a given tax rate upon withdrawal. 

5. The future purchasing power, at retirement , due to inflation-dimini shed 
value of the funds. 

In addition the program provides, for comparison: 

6. The future value of a comparable taxable investment (taxable at your 
de signated tax rate), and 

7. The diminished purchasing power of this investment due to inflation . 

Notes: 

• The calculations are made on the basis of equal payments made at the 
beginning of each year with the investment available at the end of the 
final year. 

• For maximum accuracy, input the interest (annual yield) to as many 
decimal places as possible. 

• The total after-tax future value at retirement (4, above) is the value, after 
taxe s, of the fund at retirement . assuming that it is taxable at a chosen, 
input tax rate . h does not take into account additional dividend s earned 
after retirement on the remaining balance. 
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SIZE:013 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

1 Insert the application module , 
execute Size and begin the IRAI ~ SIZE 013 
Keogh program . rEID IRA ANN PMT= ? 

2 Input the annual investment or 
payment. PMT (ill) VRS TO RET= ? 

3 Input the number of years till re-
tirement. VRS ~ % INT= ? 

4 Input the percent annu al interest 
(or yield) on your investment and 
calculate the total amount you paid 
in , followed by the future value of 
the tax free (IRA or Keogh ) invest-
ment at the time of your retire- INT (%) (ill) TOT PAID IN= 
ment, followed by the total divi- (ill) • TAX FREE INV 
dends earned by your investment. FV= 

~ . TOT DIV= 

5 Input your current income tax rate 
(maximum surcharge rate) and 
the tax rate at wh ich you expect 
withdrawals to be taxed after 
reti rement and calculate the future 
value of your investment when ~. % TAX 
taxed at your retirement tax rate . NOW= ? 

%TAX(NOW) ~ RETlRED= ? 
%TAX(RET. ) ~ FV aRET TAX= 

6 Input the expected annual rate of 
inflation over the investment 
period and calculate the dimin- ~ . % INFLAT= ? 
ished purchasing power of your 
investment. %INFLAT ~ DIM FV= 

7 Calculate the future value of a 
comparable investment, taxable at 
the designated rate, and the 
diminished purchasing power (due 
to inflation) of this investment. ~. DIM FV= 

B For a new case go to step 1. 

'Th is ®!J not necessary if calc-
ulator used with printer. 



72 Tax Free Individual Retirement Account 

Example: 

Assume that you plan to retire in 35 years. You would like to invest $1500 
each year in a tax-free IRA account on which you can receive a dividend rate 
of 8. 175%. Your maximum tax rate is 40%. What will be the fund' s value at 
retirement? How much will you have paid in and how much will be dividends? 
If at retirement, the money is taxable at 1f2 the present rate, what is the after 
tax . amount? Assuming a 7% annual rate of inflation what will be the actual 
purchasing power of the after tax amount? Find the comparable values for an 
ordinary taxable investment. 

Keystrokes Display 

I XEQI I ALPHAI SIZEIALPHAI 013 SIZE 013 

IXEOII ALPHA I IRA I ALPHA I ANN PMT= ? 

1500 I R IS I YRS TO RET= ? 
351 R I S I % INT= ? 

8.175 ~ TOT PAID IN= 

52,500.00 

40~ 

20~ 

TAX FREE INV 

FV= 290, 730.34 

TOT DIV= 238,230.34 
% TAX 

NOW= ? 

RETIRED= ? 
FV aRET TAX= 

232,584.27 

% INFLAT= ? 

DIM FV= 21, 784.53 

TAXABLE INV 

FV= 83,616.05 

DIM FV= 7,831.73 



THE TRUE COST OF AN INSURANCE POLICY 

The true cost of an insurance policy othe r than term life insurance is rare ly 
immediately apparent. The cost should include not only the premium payme nts 
but al so the extra interest which could have been earned on the cash value or 
"savings portion" of the policy . 

This program calculates the true cost per $ 1000 of life insurance protec tion 
fo r comparison w ith tenn life insurance and also calculates the true percent 
inte rest paid by the insurance on the "cash value" , or savings portion, o f the 
policy . 

Even complex policies such as minimum deposit plans can be analyzed in this 
manner using policy surrender va lues fo r cash values, and the actual (afte r 
tax) amounts for payme nt s (premium s) and di vidends . 

Required data are: 

I . The face amount (total death benefit) of the policy. 

2 . The annua l premium for the po licy year. 

3. The di vide nd (if any) for the yea r. 

4. The cash values ( if any) at the beginning and at the end of the year. 

5. An in te rest rale ava il able to you on money in some alte rnate form of 
in vestment; savings account , o ne-year savings certi fica te, etc . 

6. The cost per $ 1000 for alternati ve term (or other low cost) insurance, 
i.e., term policy of one year renewable type, etc . 

Reference : 

Se ith , J .M . • Life Insurance - a Consumers Handbook, Indiana Uni versity 
Press, 1973, p. 234. 

SIZE: 008 

STEP INSTRUCTIONS tNPUT FUNCTION DISPLAY 

1 Insert the appl ication module, 
execute Size and begin the " Insur- @) SIZE 008 
ance" program ~ INS AMT~ ? 

2 Input the face amount of the 
policy. AMT ~ D IV~ ? 

3 Input the dividend to be rece ived 
at the end of the current policy 
year. DIV ~ PREM~ ? 

4 Input the annual premium paid at 
the beg inning of the policy year . PREM ~ CASH VAL BEG~ ? 
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74 The True Cost of an Insurance Policy 

STEP INSTRUCTIONS INPUT FUNCTION OISPLAY 

5 Input the cash value at the 
beginning of the year and the cash C.V . BEG ~ CASH VAL END~? 
value at the end of the year. C.V. END @ % INT= ? 

6 To calculate the true cost per 
$1000 of the insurance, input the 
interest rate that CQuid be earned %I NT ~ TRUE COST~ $ 

on the cash value. ITHOU 

7 To calculate the rate of interest 
being paid on the savings element 
of the po licy, input the cost per @]J * TERM 
$1000 of a term policy. COSTlTHOU~ ? 

COSTITHOU ~ % INT= 

8 For a new case go to step 1. 

*This~ not necessary if calcu~ 
latar is used with printer. 

Example: 

You have a $50,000 face amount cash val ue policy. The premi um of $ 1,0 lOis 
due at the beginning of the year, and a d ividend of $ 165 is received at the 
end of the pol icy year . A cash va lue of $3,302 at the beginning of the year 
grows to $4 , I 04. 

Assum ing that you can rece ive 6% interest on a savings account and that 
insurance protec tion is available in the fonn of teml insurance at $3.00 per 
$ 1,000 of protection . what is the true cost per $ 1 ,000 of your policy and what 
is the rate of return on the savings port ion of the policy? 

Keystrokes 

[ XEO [[ ALPHA [ S tZE [ ALPHA [ 008 

[ XEO I I ALPHA I INS I ALPHA I 
50000 [RIS I 
165~ 
1010[ Rlsl 

3302~ 
4104 [RISI 

6~ 

Display 

SIZE 008 

AMT= ? 
D/v~ ? 

PREM= ? 
CASH VAL BEG= ? 

CASH VAL END= ? 
% INT= ? 

TRUE COST= $6.57 
ITHOU 
TERM 

COSTITHOU= ? 

% INT= 2.20 



Appendix A 

PROGRAM DATA 

Program # Regs. to Copy Data Registers Flags Display Format 

Home Budgeting 95 00-62 00-02,21,22,27,28 ,29 FI X 2 

Travel Expense Record 68 00-62 00-01 ,12,21 ,22, 27,28,29 FIX 2 

Stock Portfolio Evaluation 99 00-62 01 ,12,21,23,27,28,29 FIX 2 

Checking Account Reconci liation 35 00-06 21,22,27,28,29 FIX 2 

Your Financial Calculator 88 00-09 00,21,22,27,28 ,29 FIX 2 .... 
'" Accumulated Interest and 88 00-10 00,02 ,21 ,22,27,28,29 FIX 2 

Remaining Balance 

Home Owner's Equity Analysis 41 00-18 00,03,05,21 ,27,28,29 FIX 2 

The Rent or Buy Decision 38 00-17 05,21,27,28,29 FIX 2 

Tax Free Individual Retirement 
Account (IRA) or Keogh Planning 36 00- 14 00,02,21,27,28,29 FIX 2 

True Cost of an Insurance Policy 25 00-07 21,27,28,29 FIX 2 

Store and Reload 17 00-125 21,25 NA 

Utilities ( ~~ .1.W ,CL) 11 00·62 00-04,21 ,27,28,29 FIX 2 



Appendix B 

STORAGE OF DATA 

The Home Budget, Travel Expense Record and SlOck Portfolio Evaluation 
progmms record a large amount of data which should be preserved for maxi­
mum usefulness. Execution of other programs will destroy this data, therefore 
for maximum utility it should be stored elsewhere. 

Two methods of data storage are provided: 

I . Permanent storage on magnetic data cards, or 

2. Temporary internal storage on an additional memory module in the 
calculator. 

D.t. Card Stor.ge: 

The Model 82 1 04A Card Reader allows convenient permanent storage of data 
on magnetic cards. The data may be stored or reloaded in a few seconds using 
User Inst ructio ns in the tex t of each program. This is the preferred method of 
storage for permanent storage without restrictions on the use of the calculator. 

Temporary Internal Storage: 

During use o f the programs data is stored in reg iste rs 00 th rough 62. Execution 
of other programs which use any of these data storage registers will destroy 
the data. The "STORE" routine transfers all the data stored in registers 00 
th rough 62 to registers 63 through 125 on an additi onal HP 82 1 05A memory 
module . Afte r execution of "STORE" any of the programs in the Home 
Management module as well as many other programs may be used at wi ll , and 
the data can laler be reca lled intact. Note however: 

I . Sufficient add it ional memory registers must be present in the HP-4IC to 
allow execution o f SIZE: 126. (At least one addit ional memory module is 
required.) 

2. No program containing a clear register (CLRG) com mand may be used, 
nor may any program using registers above 62 (S IZE: 064 or higher). 

3. The user mu st maintain data register allocation at S IZE: 126 or higher at 
all times while the data is bei ng stored . 

The data can be relo<lded intact into registers 00-62 by executing" RELOAD." 
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Storage Data 77 

SIZE: t26 

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY 

To Siore Data : 
t Allocate 126 memory registers to 

data storage. ~ SIZE 126 SIZE 126 

2 Begin storage routine. ~ STORE 

3 If size has not been properly allo-
cated, program prompts. S I ZE>~ 126 

3a User must allocate proper size ~ SIZE 126 SIZE 126 
(see step 1) . ~ 

4 When data is stored display 
shows: STORED 

To Reload Data: 

5 Execute the reloading 
routine. ~ RELOAD RELOADED 



Appendix C 

FORMULAS 

Your Financial Calculator 

- PV = PMT A[I-(I+i)- "j+ (BAL or FV)(1+ i)- " , 

h A 
_ { I ordinary annuity 

were - ( . . d 1 + I) annUIty ue 

n = number of periods 

i = peri odic interest rate 

PV = present value 

PMT = periodic payment 

FV = future value 

BAL = balance 

Accumulated Interest and Remaining Balance 

BALk = I . [PMT (I + i)- k - I + PV] 
( I + ,) k , 

IntH = BALk - BALj-I + (k - J + I) . PMT 

k2 

~PRIN = L PRIN, 
j= kl 

where : 

k'" payment to principal = BALk_I - BALk 

k'" payment to interest = PMT - (BALk_I - BALk) 

Total payment to interest = (k) x (PMT) - (PV - VALk) 

~PRI N = accumulated principal from k I to k2 inclusive 

Home Owner's Equity Analysis 

MON PMT = MORT PMT + Taxes/month 

Tot. Equi ty = Down PMT + Accum. Principal + Appreciation 

Tot. Deductible = Interest + Taxes (per year) 
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where: 

MON PMT = monthl y payment 
MORT PMT = mortgage payment 

The Rent or Buy Decision 

where: 

MKT VAL, = _M_ K_L_V_ A_L,,-o 
(I + i)- ' 

MKT V ALn = market value at year n 

n = number of years 

i = % appreciation per year 

NCPR = MKT VAL, - BAL, - COMM 

where: 

NCPR = Net Cash Proceeds on Resale 

SALo = remaining mortgage balance at resale 

COMM = real estate commi ssion paid upon resale 

% ANN YLD = Annual Interest Rate 

Formulas 79 

where the annual interest rate is obtained by solving the financial (annuity 
and compound amount s) equation for i usin g: 

n = number of years house is owned 

PV = down payme nt + c losing costs upon purc hase 

PMT = MORT PMT + TAXES + MAINT - RENT 
- (% TAX) (Mort . InL/mon + Taxes) 

FV = NCPR 

Annual Interest Rate = 12xi 

% TA X = total marginal tax rate expressed as a deci mal percent. 

Tax Free Individual Retirement Account or Keogh Planning 

For ordinary taxable investment: 

FV = - PMT[I + i( l - %TAX)] [[1+i ( I -% TAX)]"- I] 
I 



80 Formulas 

For tax free in vestment: 

FV = - PMT ( I + i) [ (I + i)"- I] , 

Note: 

sign convention, payments are negative (cash out) 
future value is positive (cash received) 

Paid-in cash = - n(PMT) 

Total divide nds = FV - Paid-in cash 

After Tax FV at reti rement = FV( I - % Tax) 

where % Tax is decimal tax rate after retirement 

Diminished FV due to inflation = After Tax FV 

( I + % in f)" 

True Cost of an Insurance Policy 

where: 

YPT, = (P,+ Vt - 1)(1 + i)- V, - Dt 

(Ft - V,) (.00 I) 

, = Vt + D,+ (YPTt ) (F,- V,) (.OOI ) _ I 
Pt + Vt - I 

YPT, = price per $ 1,000 of protection in policy year t 

PI = annual premium for policy year t 

VI = cash value for policy year t 

D, = di vidend for policy year t 

Ft = face amount for policy year t 

i = rate of return on savings element , expressed as a decimal (a ft er-tax) 

(note that in using the program , i is expressed in percent) 





00041-90126 

rli~ HEWLETT a:r... PACKARD 

1000 N.E. Circle Blvd., Corvalll., OR 97330 

For additional sales and service information contact your 
local Hewlett-Packard Sales Office or call 800/648-4711 . 
(In Nevada call 800/992-5710.) 

Printed in U.S.A. 



 
 

 
Scan Copyright © 

The Museum of HP Calculators 
www.hpmuseum.org 

 
Original content used with permission. 

 
Thank you for supporting the Museum of HP 

Calculators by purchasing this Scan! 
 

Please do not make copies of this scan or 
make it available on file sharing services. 

 


	img001
	img002
	img003
	img004
	img005
	img006
	img007
	img008
	img009
	img010
	img011
	img012
	img013
	img014
	img015
	img016
	img017
	img018
	img019
	img020
	img021
	img022
	img023
	img024
	img025
	img026
	img027
	img028
	img029
	img030
	img031
	img032
	img033
	img034
	img035
	img036
	img037
	img038
	img039
	img040
	img041
	img042
	img043
	img044
	img045
	img046
	img047
	img048
	img049
	img050
	img051
	img052
	img053
	img054
	img055
	img056
	img057
	img058
	img059
	img060
	img061
	img062
	img063
	img064
	img065
	img066
	img067
	img068
	img069
	img070
	img071
	img072
	img073
	img074
	img075
	img076
	img077
	img078
	img079
	img080
	img081
	img082
	img083
	img084
	img085
	img086

