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Introduction 1

INTRODUCTION

Your HP-65 Finance Pac I contains 38 programs on 40 magnetic
cards that address frequently encountered problems in many areas of
personal and business finance. Calculations for loans, savings,
annuities, investment analysis, depreciation, business statistics,
leases, and other applications are included.

An important design criterion for these programs was the require-
ment that they should not simply solve important problems but
should also be easy to use in the business environment. Our pleasant
experiences with the HP-80 and HP-81 business/finance calculators
contributed many useful features in this respect. Data can generally
be entered in any sequence and data reentry requirements have been
minimized so that, when evaluating alternatives, only values that
change need to be keyed in for each new case. Industry conventions
were observed, and programs with a common thread operate
similarly. The result of these efforts is that you can quickly begin to
use your HP-65 to assist in making financial decisions after learning
only a few fundamentals, such as how to enter a prerecorded
program.

The programs are fully documented for the bulk of envisioned usage
in the section titled Program Instructions. Here there are diagrams,
descriptions, operating instructions, and one or more sample
problems with solutions for each program. Additional important,
but less frequently referenced, material is presented in the Appen-
dices. An easily accessed summary of principal label conventions is
available immediately after the Table of Contents.

To acquaint yourself with Finance Pac I we suggest that you first
turn to the program instructions of a program that interests you,
select the appropriate magnetic card and try the sample problems
shown. Next, familiarize yourself with the information available in
the Appendices, and then try a few of your “real world” problems.

We hope you find the HP-65 Finance Pac 1 a useful tool, and
welcome your comments, requests, and suggestions—these are our
most important source of future user-oriented programs.
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LABEL CONVENTIONS, PROGRAMS 1 THROUGH 17

The labels and associated information summarized in the table below
apply to programs 1 through 17. Additional information appears in
the individual program instructions and in Appendix D.

LABEL KEY INPUT/OUTPUT VALUE REGISTER
n 3 total number of periods 1

i B} periodic interest rate expressed 2"
as a percent.

PMT periodic payment amount; may 3
occur at the beginning or end
of payment periods depending
on the problem.

PV [} present value occurring at the 4
beginning of first period.
Fv*® @ future value occurring at the end 5

of the last period.

BAL** @ balloon payment amount or 5
remaining balance occurring
at the end of the last period.

*The periodic interest rate is stored as a decimal value.

**FV and BAL never appear in the same program.
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COMPOUND AMOUNT

COMPOUND AMOUNT FIN 1-01A g
g [ [ ]
1 2 3
PV
Description:

Given values for any three of the four variables (n, i(%), PV or FV)
COMPOUND AMOUNT will calculate a value for the remaining

variable.
STEP INSTRUCTIONS i KEYS oA TS
1 Enter program !:]:]
2 Key in 3 of the following: :]:]_ V
® number of compounding | I:”—__j
periods n I:] 0.00
® periodic interest rate i (%) [:] 0.00
® present value PV [I] |:] 0.00
® future value FV ‘I]:l 0.00
3 Calculate the remaining variable: I:”:]
® number of compounding :I:]
periods ; ; |::] n
o periodic interest rate v : :] i{%)
@ present value, [__E [:I PV
o future value [___E_:“:] Fv
4 For a new case go to step 2 and :]E
change the appropriate values. : :}[:l
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Examples

Problem Statement:

If $155 is placed in a savings account paying 5%% compounded
monthly, what sum of money will be in the account at the end of 9
years?

Keystrokes See Displayed
155 ) 0.00

5.75 1258 » 0.00
o[EnTER4] 12[x) [} » 0.00

—» 250.74

Y

Problem Statement:

Assume that the previous calculation has just been performed as
shown. Determine the sum that will be in the account at the end of
5 years, if all other values are unchanged.

Keystrokes See Displayed
5 (ENTeR+]12 (XY > 0.00
E » 206.49

Problem Statement:

A house purchased 11 years ago for $25,000 is now worth $22,000.
What annual appreciation/depreciation rate does this represent?

Keystrokes See Displayed
Al A | » 0.00
25000 ) —» 0.00
220003 » 0.00

B » -1.16

(annual depreciation rate of 1.16%)
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DIRECT REDUCTION LOAN
SOLVE FOR n, PMT, OR PV

DIRECT REDUCTION LOAN

[] i

FIN 1-02A g
"]
n-2 I n-1 I n |

| I |

PMT PMT PMT

1 | 2 | 3

PMT

PV
I

PMT
Description:
Given the periodic interest rate (i) and values for two other variables
(n, PMT, or PV) this program will calculate a value for the remaining

variable.
STEP INSTRUCTIONS DATANITS KEYS DAY s
1 Enter program :}E
2 Key in :]l:
eperiodic interest rate i (%) ':] 0.00
and two of the following: [:][:] -
enumber of payment periods n :] 7 0.00
®periodic payment amount PMT [:] 0.00
®[oan amount (present value) PV [__T_][:T » 0.00
3 Calculate the remaining variable :]:]
®number of payment periods :} n
eperiodic payment amount E PMT
®|oan amount {present value) ) E}E:] 7 PV
4 For a new case go to step 2 [:]l:l
and change the appropriate [:][:]
values :](:
Examples
Problem Statement:

What is the monthly payment required to fully amortize a 30 year,
$30,000 mortgage if the annual percentage rate is 9%?
Keystrokes

30 [ENTER] 12X Y

30000

9(enter+] 12 (=] B3

See Displayed

—» 0.00

» 0.00

Y

0.00
241.39
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Problem Statement:

Having just performed the previous calculation the realtor is
delighted since his client feels he can afford $250 per month.
Without changing the term or interest rate the agent would like to
determine the largest loan amount that this payment would
amortize.

Keystro\kes See Displayed
2503 » 0.00

D] » 31070.47
Problem Statement:

Roy Martin is considering a junior mortgage that has 60 remaining
monthly payments of $148.73. How much should Roy pay for this
“second” mortgage if he requires a 12.5% annual yield rate and
assuming the mortgage is not prepaid?

Keystrokes See Displayed
60 [[§ 148.73 [§12.5 [EntER+]12 ] I}—> 6610.83
Problem Statement:

Intending to establish a fixed term annuity for himself, Dennis York
placed $25,000 in a savings account paying 5% compounded
quarterly. At the end of each quarter he will be withdrawing $1200.
How many withdrawals will Dennis be able to make?

Keystrokes See Displayed
25000 ) » 0.00
5 [ENTER+]4 (] » 0.00
1200 » 0.00
(A ] » 24.28

(about 24 withdrawals)
4= —» 6.07

{or a little over 6 years)
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DIRECT REDUCTION LOAN
SOLVE FOR i

DIRECT REDUCTION LOAN FIN 1-03A §
@ n 0] PMT PV -
PV
1] 2 | 3 ...n—ZIn—1|n |
I I I I |
PMT PMT PMT PMT PMT
Description:

This program calculates the periodic interest rate (i) given values for

the other three variables (n, PMT, PV).

(See Appendix E for comments on iterative solutions.)

INPUT KEYS

STEP INSTRUCTIONS

QUTPUT

DATA/UNITS DATA/UNITS
2 |Key in all of the following: :]:]
® number of payment periods n :
®periodic payment amount PMT :
®|oan amount (present value) PV E:}
3 Calculate periodic interest rate [: i (%)

L]

4 For a new case go to step 2

C_JC ]

and change the appropriate

I 1

values
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Examples

Problem Statement:

Maureen Paris has a $56,000 loan requiring 300 monthly payments
of $432.22. What annual interest rate does this represent?

Keystrokes See Displayed
56000 B 300 [[§ 432.22 B » 0.67

{(.67% is the monthly interest rate)
12 [_7_] —» 8.00

(8% annual interest rate)

Problem Statement:

A mortgage with quarterly payments of $2,115.21 will be fully
" amortized in 12 years. If the mortgage can be purchased for $56,000
and the loan is not prepaid, what annual yield rate does this
investment opportunity represent?

Keystrokes See Displayed

2115.21 [§ 12 [eEnTer+] 4 [x][156000 I B—> 2.75

(this is the quarterly rate)

4(x] —» 11.00
(11% is the annual yield rate)

Problem Statement:

A fixed term annuity is available which requires a $35,000 initial
deposit. In return the depositor will receive monthly payments of
$231 for 20 years. What annual interest rate is being applied?

Keystrokes See Displayed

35000 5] 231 2012@“3—» 42
(.42% monthly)

12 [Z] » 5.00
(5% annual interest rate)
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DIRECT REDUCTION LOAN

WITH BALLOON PAYMENT
SOLVE FOR n, PMT, PV, OR BAL

DIR RED LOAN, BALLOON FIN 1-04A 9

5 0 i @ M E o C

PV
| 1+ ] 2 | 3 ...n—2|n-1|n|
I | | I | |
PMT PMT PMT PMT PMT
BAL
Description:

Given the periodic interest rate (i) and values for three other
variables (n, PMT, PV or BAL) this program will calculate a value for
the remaining variable.

When entering the periodic interest rate with the [J key an
intermediate calculation may cause a display of all 9°s instead of
zero. No damage has been done however. Simply press [CLX]and
continue operations.

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program [:][:‘
2 Key in | :}l:]
® periodic interest rate i{%) :I 0.00
and three of the following: {:”:>
® number of payment periods n S 7 0.00
® periodic payment amount PMT [: 0.00
® joan amount (present value) PV lI][:] N 0.00
® balloon payment or remain- : ,:”:]
ing balance at the end of . | [:]:‘
period n BAL Ce L] o000
3 Calculate the remaining :]I:]
variable: ':] [:]
¢ number of payment periods :] n
® periodic payment amount [::’ PMT
® loan amount {present value) [IH—__—’ PV
® balloon payment or remain- :][:
ing balance at the end of :”:
period n Ce L1 eaL
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Examples

Problem Statement:

Two individuals are constructing a loan with a balloon payment. The
loan amount is $3,600 and it is agreed that the annual interest rate
will be 10% with 36 monthly payments of $100. What balioon
payment amount, to be paid coincident with the 36th payment, is
required to fulfill the loan agreement?

Keystrokes See Displayed
3600 E 10 12 E] EB6 100E—> 675.27

Problem Statement:

A company intends to pay off its 6% long term loan of $1,000,000
and semi-annual payments of, $68,000 when the remaining balance is
$500,000. When will the remaining balance be this amount?

Keystrokes See Displayed
6 2 El B 1000000 B 68000
500000 @ 3 » 11.26

(11.26 semi-annual periods
from the beginning)

2[5 » 5.63
(almost 6 years from the start of the loan)

Problem Statement:

An investor is considering buying an 8%, $52,000 mortgage.
Monthly payments are $402, and it is assumed that this mortgage
will be prepaid in 11 years. What should the investor pay for this
mortgage if he requires a 10% yield on his investments?

Keystrokes See Displayed
8 12[£] [ 52000 [J 402 0.00
11 [entere] 12X 33 » 40347.88

(This is the remaining balance
at the end of 11 years)

10[(enTers] 121 EAR > 45600.94
(He should pay $45,600.94 to

achieve a yield of 10%)
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DIRECT REDUCTION LOAN

WITH BALLOON PAYMENT
SOLVE FORii

DIR RED LOAN, BALLOON FIN 1-05A E
& n | PMT PV BAL =
PV
|1|2|3...n-2|n-1|n+
l | | | |
PMT PMT PMT PMT PMT
BAL
Description:

This program will calculate the periodic interest rate (i) given values
for the other four variables (n, PMT, PV, and BAL)

(See Appendix E for comments on iterative solutions.)

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program :][:]
2 | Key in all of the following: C 1
® number of payment periods n ::’
® periodic payment amount PMT D

® loan amount (present value) PV [__D—”:]
@ remaining balance or EI:

balloon payment at the end [::]
of period n BAL II":]

3 Calculate the periodic interest :]E
e
4 For a new case go to step 2 [::]:]

and change the appropriate [::”:
values C_IC_ ]
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Examples
Problem Statement:
Find the annual interest rate on a $2,100 loan requiring 24 monthly

payments of $42.52 and a balloon payment of $1,500 due
coincident with the 24th payment.

Keystrokes See Displayed
2100 ) 24 N 4252 @ 1500 @B 0.96

(.96% monthly interest rate)
12 [x] » 11.53

(11.53% annual interest rate)

Problem Statement:

Assume that the above calculation has just been performed, and it is
discovered that the balloon payment of $1,500 occurs one month
after the last monthly payment (i.e., end of month 25). What is the
annual interest rate if all other values remain the same?

Keystrokes See Displayed
1500 [ENTER4]42.52 (=] @ » 1457.48

25 BA12(x] 11.19

Notes:

(1) This program assumes that there are n equal payments with a
BAL payment coincident with the last payment. Therefore, to
accommodate the above example, and without changing the
actual problem, the data was restructured to “look like” 25 equal
payments of 42.52 and a balloon payment of 1457.48.

(2) The balloon payment of $1500 could have been recalled from
register 5, and the periodic payment of 42.52 could have been
recalled from register 3.

Problem Statement:

A piece of income property can be purchased for an equity
investment of $200,000 and a mortgage on the remainder. It is
estimated that this investment will generate an annual net cash flow
(after operating expenses and debt service) of $12,000. The property
will be sold after 6 years, and the net proceeds from the sale are
projected to be $300,000. What is the projected annual yield or rate
of return for this investment?

Keystrokes See Displayed
200000 [ 12000 [J 6 [§ 300000 @ @———> 12.14
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SINKING FUND
SOLVE FOR n, PMT OR FV

SINKING FUND
[ l H

PMT

FIN 1-06A

]

]

FVv
P 1 | 2 | 3 n-2| n-1 n
| | o— 9 © ©
PMT PMT PMT PMT  PMT
Description:

Given the periodic interest rate (i) and values for two other variables
(n, PMT, or FV) this program will calculate a value for the remaining

variable.
STEP INSTRUCTIONS DATATUNITS KEYVS A4
1 Enter program :][:
2 Key in [:][:
e periodic interest rate i (%) :l 0.00
and two of the following: E:[:]
® number of payment periods n [I][:j 0.00
® periodic payment amount PMT :_—_] 0.00
o future value FV [E[: 0.00
3 Calculate the remaining [:][:]
variable: :‘E
o number of payment periods E:] n
® periodic payment amount l:j PMT
o future value [I]: FVv
4 For a new case go to step 2 [___—}[:I
and change the appropriate [:”:
values I:][:]
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Examples

Problem Statement:

A corporation has determined that a certain piece of equipment
costing $50,000 will be required in 3 years. Assuming a fund paying
7% compounded quarterly is available, what quarterly payment
amount must be placed in the fund in order to cover this cost if
savings are to start at the end of this quarter?

Keystrokes See Displayed

50000 [ 3 [ENTER®) 4 (<) Y
7EvEm )4 E A6 » 3780.69

Problem Statement:

Implementation of a new process will save a company $12,000 a
year in manufacturing costs for a product that will continue to be
manufactured for about 5 years. If the company uses 6% as the
“cost of capital” what will be the value of these savings at the end of
the product’s life?

Keystrokes See Displayed

12000 s A3 » 67645.12

(future value of the savings
will be $67,645.12)

Note:

Program 2 could be used to determine the present value of these
savings. .
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SINKING FUND
SOLVE FOR i

SINKING FUND . FIN1-07A %
g n ] ewr v -
FV
P_1 | 2 | 3 oo n-2]n-1] n |
I | | I |
PMT PMT PMT PMT PMT

Description:
This program will calculate the periodic interest rate (i) given values
for the other three variables (n, PMT, and FV).

(See Appendix E for comments on iterative solutions.)

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program [:[:
2 Key in all of the following [:”_____—l
® pumber of payment periods n |:
® periodic payment amount PMT [::l
® future value FV E:}
3 Calculate periodic interest rate [_____| i (%)
4 For a new case go to step 2 and [:j[:]
change the appropriate values :][:}
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Example

Problem Statement:

Participation in a fund is being offered, whereby the investor is
required to pay $180 at the end of the first month and every month
thereafter for 15 years. At the end of that time he will receive a
lump sum payment of $45,000. What annual interest rate will the
investor realize from this fund?

Keystrokes See Displayed

180 [ 15 [EnTers]12[x] [ 45000 @@ —> 35

(.35% monthiy rate)

12 [x] » 4.19
{an annual interest rate of 4.19%)
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PERIODIC SAVINGS, ANNUITY DUE
SOLVE FOR n, PMT OR FV

PERIODIC SAVINGS FIN 1-08A 0
<
5 6 1 [Em

Description:

Given the periodic interest rate (i) and values for two other variables
(n, PMT, or FV) this program will calculate a value for the remaining
variable.

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

o periodic interest rate i |8 ][] o000
and two of the following: C 11
e number of payment periods a CA 11 0.00
e periodic payment amount PMT Cec 1 0.00
o future value FV CeE JC_]| ooo
3 |Calculate the remaining 3
e number of payment periods A ] n
e periodic payment amount Cc ] PMT
o future value Ce 11 FV
4 | Fora new case go 10 step 2 1]
and change the appropriate C ]
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Examples

Problem Statement:

Mr. Columbus has his eye on a sail boat costing $5,650. Starting now
he intends to deposit $120 per month in a savings account paying
5%% compounded monthly. How long will it take him to accumu-
late the price of the boat?

Keystrokes See Displayed

5650 [ 120 [ 5.5 [enTER+] 12 (=] B} —— 42.55

(almost 43 months)

12[$] » 3.55
(or about 3% years)

Problem Statement:

It has been determined that $15,000 will be required to send a son
to college 13 years from now. A savings plan paying 7% com-
pounded quarterly is available. If deposits start at the beginning of
the next quarter what equal quarterly payments should be made in
order to accrue the desired amount?

Keystrokes See Displayed

15000 [@113[ENTER+J4 [x] Y
U] s | c ] » 176.12

Problem Statement:

Having just performed the above calculation the parent would like to
calculate the sum that would be accumulated if the quarterly
payments were increased to $180.

Keystrokes See Displayed
10 @3 » 15330.66
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PERIODIC SAVINGS, ANNUITY DUE
SOLVE FOR i

PERIODIC SAVINGS FIN 1-09A @
<
g n ] pmr Fv -
FV
1 ] 2 3 n-2}n-1] n |
I oo I
PMT PMT PMT PMT PMT
Description:

This program calculates the periodic interest rate (i) given values for
the other three variables (n, PMT, and FV).

(See Appendix E for comments on iterative solutions.)

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program [:][:]
2 | Key in all of the following: |:]|:]
o number of payment periods n L____l
e periodic payment amount PMT I:]

o future value FV E][:l
3 | Calculate the periodic interest I

rate I:, i (%)
4 For a new case go to step 2 l:]l:j

and change the appropriate :[:l

values [:][______—l
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Examples

Problem Statement:

An individual planning future needs has determined that he will
require $10,000 in 15 years. All he feels he can afford towards this
goal is $25 per month. What annual interest rate must a savings or
investment plan offer if he is to achieve this goal?

Keystrokes See Displayed

10000 [ 15 [Entere| 12[x) @ 25@ B —— 79

(.79% monthly interest)

12 [g » 9.52
{an annual interest rate of 9.52% is required)
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PRESENT VALUE, ANNUITY DUE
SOLVE FOR n, PMT, OR FV

PV, ANNUITY DUE FIN 1-10A g
@ [] i ]

PV
1] 2 | 3 .o n-2|n-1] n |
| I I I I I
PMT PMT  PMT PMT  PMT
Description:

Given the periodic interest rate (i) and values for two other variables
(n, PMT, or PV) this program will calculate a value for the remaining
variable.

KEYS OUTPUT

INPUT
STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

1 Enter program [:L___]

2 Key in :E

® periodic interest rate i (%) : 0.00

and two of the following: El:]

® number of periodic pay- :][:]

ments n (__—_) 0.00

® periodic payment amount PMT [:] 0.00

® present value PV E{: 0.00

3 Calculate the remaining [:”:]

variable: :} :]

® number of periodic pay- [:”:]

ments [AaIl 1 »

® periodic payment amount |: PMT

® present value E] [:] PV

4 For a new case go to step 2 I:]D

and change the appropriate I:”:l

variables E :
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Examples

Problem Statement:

The owner of a piece of equipment presently worth $70,000 intends
to lease the equipment for 5 years. He estimates that the equipment
will have no residual (salvage) value at the end of the lease and he
desires a 7% annual yield. What should he establish as the quarterly
payment assuming payments are made at the beginning of each
quarter?

Keystrokes See Displayed

70000 [ 5 [EnTERe) 4 (X] Y
7(enTEr+ 4 [F B » 4106.52

Problem Statement:

The owner in the previous problem has reason to believe that his
prospective customer would prefer a lower payment and a longer
term. What is the payment if the lease is for a 6 year period?

Keystrokes See Displayed
6 [EnTent) 4 (%] B » 353513
Problem Statement:

A firm can puichase a piece of equipment from Company Z for
$30,000. Alternatively the company can acquire the equivalent
machinery from Company Y with a conditional sales contract
requiring 8 semi-annual payments of $4,200. The first payment is
due when the contract is signed. If the firm uses a 9% “cost of
capital” assumption, which alternative is least expensive?

Keystrokes See Displayed
8 (4200 @9 [EnNTER+] 2 (<] DI B3

The present value of Company Y’s offer is $28,949.34 and this is
less expensive than Company Z’s purchase price.

28949.34
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PRESENT VALUE, ANNUITY DUE
SOLVE FORi

" PV, ANNUITY DUE FIN 1-11A ]
g n Gl vt v -
PV
| 1 | 2 | 3 ce o n-2|n—1| n I
I I | I | |
PMT PMT PMT PMT PMT
Description:

This program will calculate the periodic interest rate (i) given values
for the other three variables (n, PMT, and PV).

(See Appendix E for comments on iterative solutions.)

STEP INSTRUCTIONS DATATUNITS KEYS DT s
1 Enter program l:] [:
2 Key in all of the following: ::]
® number of payment periods n E][:]
® periodic payment amount PMT [:]
® present value PV 'I]:'
3 Calculate the periodic interest :]E
rate I | i (%)
4 | For a new case go to step 2 :E
and change the appropriate |—__”:]
values E :
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Example

Problem Statement:

Competitive conditions suggest that $340 per month is the most a
manufacturer could expect the market to bear on a standard 4 year
lease for a particular product. If the total cost to produce and sell
the product is $13,000 what will the annual yield rate be under
these conditions? (The product will have no residual value at the end
of the lease.)

Keystrokes See Displayed

340 [ 4 [enter+]12[x] [ 13000 B ——> 1.01
(1.01% monthly yield)

12 [x] > 12.17%
(an annual yield of 12.17%)
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PRESENT VALUE ANNUITY DUE,
WITHBALLOON PAYMENT
SOLVE FOR n, PMT, PV, OR BAL

PV, ANNUITY DUE, BALLOON FIN 1-12A g
. -]
s [ i
PV

I 1] 2 | 3 oo omnr2 | n-1] n |

I I I I I I
PMT  PMT PMT PMT PMT BAL
Description:

Given the periodic interest rate (i) and values for three other
variables (n, PMT, PV, or BAL) this program will calculate a value
for the remaining variable.

When entering the periodic interest rate with the [ key an
intermediate calculation may cause a display of all 9’s instead of
zero. No damage has been done however. Simply press[CLX]and
continue operations.

- INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program [:]:]
2 |Keyin C C ]
® periodic interest rate i{%) [:] 0.00
and three of the following: [:]I:]
® number of payment periods n :] 0.00
® periodic payment amount PMT [: 0.00
® present value PV i [I”:]‘ 0.00
® balloon payment at the end :]:] |
of period n sa. ([ EJC ] o0
3 Calculate the remaining variable | :]E
® number of payment periods E}:} n
® periodic payment amount lj PMT
® present value . II”:] PV
® balloon payment at the end :][:
of period n ‘ E[: BAL
4 For a new case go to step 2 and I:I:I
change the appropriate :II:I
variables i I:[:
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Examples

Problem Statement:

A “third party” leasing firm is considering the purchase of a
mini-computer priced at $63,000 and intends to achieve a 13%
annual yield by leasing the computer to a customer for a 5 year
period. Ownership is retained by the leasing firm, and at the end of
the lease they expect to be able to sell the equipment for at least
$10,000. What should they establish as the monthly payments in
order to realize their desired yield?

Keystrokes See Displayed

63000 [B) 13 [ENTER#] 12(Z] B [ENTERY)
12(x]§ 100003 1 —» 1300.16

Problem Statement:

The $1,300.16 monthly lease payment calculated in the previous
problem is thought to be too much. What would the resale value
have to be at the end of five years if the monthly payments were
reduced to $1,200?

Keystrokes See Displayed
1200383 » 18494.00

Problem Statement:

The leasing firm of the two previous examples is not yet satisfied. A
resale value of $18,494 five years from now is considered to be too
high. In fact, $14,000 is the largest resale value that they are willing
to plan on. With a $14,000 resale value, and leaving the monthly
payments at $1,200 and the yield rate at 13% what purchase price
will they have to negotiate in order to satisfy their requirements?

Keystrokes See Displayed
14000 @ B3 » 60645.71
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PRESENT VALUE ANNUITY DUE

WITH BALLOON PAYMENT
SOLVE FOR i

PV, ANNUITY DUE, BALLOON FIN 1-13A g
H (] et e BAL -
PV
[ 7+ ] 2 | 3 n-2|n-1] n |
[ 3N N )
I I I | | |
PMT PMT PMT PMT PMT BAL
Description:

This program will calculate the periodic interest rate (i) given values
for the other four variables (n, PMT, PV and BAL).

(See Appendix E for comments on iterative solutions.)

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1 Enter program l:”:]
2 Key in all of the following: E:]
® number of payment periods n [_—__]
® periodic payment amount PMT E:
® present value PV [Z[___]
® balloon payment at the end l:j[:‘
of period n BAL ,Z][:l
3 Calculate the periodic interest ,:”:]

rate I:] i (%)
4 For a new case go to step 2 and [:]E
change the appropriate [:]:]
values. [:”:]
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Examples

Problem Statement:

A local truck dealer is offering to lease an $80,000 off-highway
diesel truck for 5 years and monthly payments of $1,625. In
addition the customer may acquire ownership by exercising a 10%
purchase option ($8,000 in this case) at the end of the lease. What
annual yield rate is the dealer achieving if the purchase option is
exercised?

Keystrokes See Displayed
80000 B} 5 [ENTER+]12[x] [} 1625
sooo @A - .92

(.92% monthly rate)
12 [x] » 11.03

(an annual yield rate of 11.03%)

Problem Statement:

If the purchase option in the above example is not exercised,
ownership will be retained by the dealer. The best estimate of the
resale value of the truck at the end of the lease is $6,500. What is the
yield for the dealer if the customer does not choose to exercise the
purchase option?

Keystrokes See Displayed

6500 @B > .88

(.88% monthly yield rate)

12 [Zl » 10.56
(an annual yield rate of 10.56%)
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SAVINGS —-COMPOUNDING PERIODS
DIFFERENT FROM PAYMENT PERIODS

e 1 [T =]

SAVINGS, DIFF PERIODS/YR FIN 1-14A 5]

Fv
1 2|13]4)5)]6]7]8]|]9]|]10]11]12

1 2 3 4
PMT PMT PMT PMT

Quarterly Payments/Monthly Compounding

FV
1 2 3 4

1 21314 5161718 9110111112
PMT PMT PMT PMT PMT PMT PMT PMT PMT PMT PMT PMT

Monthly Payments/Quarterly Compounding

Description:

Payments into a savings plan may not occur with the same frequency
as the compounding frequency offered. This program solves for
either the periodic payment amount (given future value) or future
value (given the payment amount).

The diagrams above depict two of the many combinations that may
be encountered. Note that payments are assumed to occur of the
beginning of payment periods (annuity due).

Another assumption of this program is that payments deposited for
a partial compounding period will accrue simple interest for the
remainder of the compounding period. Thus, a deposit at the
beginning of the 2nd month of a quarter into a savings plan that
compounds quarterly is assumed to accrue two months interest. This
is often the case, but is not true for all institutions.

The unlabeled ] key does not have the protective programming
described on page 113 of appendix B. If pressed by mistake the user
will not be alerted with blinking zeroes and stack register values will
be lost. No other damage is done however, and the user can continue
operations in sequence.
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STEP INSTRUCTIONS DATA/UNITS DATAJUNITS
1 Enter program
2 Key in total number of pay-
ments #PAY 0.00
3 Key in the number of payment
periods per year P
4 Key in the number of com-
pounding periods per year C 0.00
5 Key in

® periodic interest rate i (%) E 0.00

and one of the following: :l:]

® periodic payment amount PMT E 0.00

® final amount (future value) Fv EE[:} 0.00

6 Calculate the remaining value [:][:

® periodic payment amount I:l PMT

® final amount (future value) IEI: FV

7 For new case: If any value in r:”:]

steps 2, 3, or 4 are to be [:H:

changed then all must be input [:H:]

beginning at step 2. If # PAY, I:H:]

P, and C are unchanged go to [:]E

step 5 and change values as ::]

required. [:]:l

Examples

Problem Statement:

Quarterly deposits of $§95 are to be made into a savings account
paying 5% compounded monthly. What amount will be in that

account after 7 years (i.e., 28 total payments)?

Keystrokes

7 [ENTER®) 4 () Y 4 [ENTER®)12 (5] Y

s [Entene]i2 (=) @05 @ B

See Displayed

3203.59
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Problem Statement:

Assuming the previous calculation has just been performed as shown,
determine the future value if the quarterly payment amount were
$100 instead of $95.

Keystrokes See Displayed

(e c | E| » 3372.20

Problem Statement:

Again assume the two previous calculations have just been per-
formed, but the interest rate is changed to 6% and a future value of
$6,000 is desired. Determine the quarterly payment amount
required.

Keystrokes See Displayed
6[ENTER+]12[+] [ 6000 @ 3 > 171.24

Problem Statement:

Deposits of $1500 per month are to be made into an account paying
7% compounded daily (365 days per year). What sum will be in the
account after 1 year?

Keystrokes See Displayed

12 Y 12[ENTER]365 [F) ) 7 [ENTeRa)
esERIsoA B » 18699.33
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NOMINAL TO EFFECTIVE/EFFECTIVE TO
NOMINAL RATE CONVERSION

RATE CONVERSION FIN 1-15A ;}

[CONT | a

g cvm oW [BF] [Eou [EE]

Decscription:

An annual effective interest rate demonstrates the effect of
compounding for a full year of compounding periods at a particular
periodic interest rate. The periodic interest rate to be used is
determined by dividing the number of compounding periods in a
year into the stated annual nominal interest rate. The effect is such
that if the nominal rate is held constant, as the number of
compounding periods per year is increased the annual effective
interest rate will increase. The ultimate or upper limit in this process
is to have an infinite number of compounding periods in a year,
commonly called continuous compounding.

This card actually contains two independent programs. The first,
associated with [[§, B}, and [, addresses finite compounding, that is
quarterly compounding, monthly compounding, etc. Given the
number of compounding periods in a year and one of the rates
(nominal or effective) the other rate can be calculated. If for
example, you require the periodic interest rate for a calculation,
given the effective rate, use this program to determine the annual
nominal rate first. Dividing the nominal rate by the number of
compounding periods in a year will give the required periodic
interest rate.

The second program, associated with [iJ and [ , is for continuous
compounding. Given either rate, the other can be calculated.

The most common and straightforward definition of effective
interest rate has been implemented. Occasionally other definitions
will be used and the results will not compare exactly with those
calculated by these programs. For example, since the maximum
annual nominal rate that savings institutions can offer is regulated by
law, they may modify the process (also regulated) so that the
effective rate is even higher (e.g., for daily compounding, the
periodic rate may be divided by 360 and then compounding
accomplished for 365 periods). It is important then, when attempt-
ing to match results, to understand the process employed.
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STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program (:][_—__]
2 Go to either step 3a [:]:
for finite compounding or I:”:]
step 3b for continuous com- l:]:]
pounding ::”::] )
3a |Keyin [:[:j
® number of compounding [:]:]
periods/year C/YR ,:] 0.00
and one of the following: :]:]
e annual nominal rate NOM({%) :] 0.00
e annual effective rate EFF{%) [:] 0.00
4a | Calculate the remaining rate [:”:
® annual nominal rate E NOM(%}
® annual effective rate l: EFF (%)
B5a |Go tostep bb [:::]l__—__]
3b | Key in one of the following: r_—:”:]
@ annual nominal rate NOM(%) II”: 0.00
® annual effective rate (for [:E
continuous compounding) EFF(%) E]D 0.00
4b | Caiculate the remaining rate I___—”:
® annual nominal rate or E[:l NOM(%)
e annual effective rate (for :E
continuous compounding} [__E__—IE:] EFF (%)
6b | For new cases go to step 3a or [:”:
3b and change or input [:”:]
appropriate values E:}
Examples

Problem Statement:

An investment with monthly cash flows (implying monthly com-
pounding) is said to have an annual effective yield (interest rate) of
21%. What annual (nominal) yield and periodic yield does this
represent?
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Keystrokes See Displayed

”7B32788 > 19.21

{an annual nominal yield of 19.21%)

12 E] » 1.60
(a monthly yield of 1.60%)

Problem Statemerit:

A bank offers a savings plan with a 5% annual nominal interest rate.
What is the annual effective rate if compounding is continuous?

Keystrokes See Displayed

spaE > 5.13

{an annual effective rate of 5.13%)
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DIRECT REDUCTION LOAN
ACCUMULATED INTEREST/REMAINING

BALANCE
ACCUM INTEREST/REM BAL FIN 1-16A z
ST i PMT PV 2

Periodic

Payment
' Amount

! Remaining
Balance
After Payment K

| Interest
Paid
lPayments|
J-K Inclusive
1 i Payment
Payment J, Number
Payment K, End

Beginning of

Time Frame of Time Frame

Description:

This program finds both the total interest paid over a specified
number of payment periods and the remaining balance at the end of
the last specified period, given the periodic interest rate, periodic
payment amount, loan amount, and the beginning and ending
payment numbers for the time span being considered. The payments
associated with both the beginning (J) and the ending (K) payment
period are included in the calculation.

The program can be used for loans with a balloon payment as well as
loans arranged to be fully amortized provided two cautions are
observed. First, the balloon payment of the loan must be at the same
time as, and in addition to the last payment. Second, care should be
taken not to enter a value for K that is after the last payment since
the program has no way of knowing the term of the loan.
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STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program [:”:]
2 Key in ::ﬁ‘
® starting period number J :] ]
® ending period number K E]E:]
3 Key in : [:,_—_;] ;
® periodic interest rate i (%) I_____l
@ periodic payment amount PMT :}
® initial ioan amount PV II][:
4 Compute the total interest paid [:":]
between periods J and K I:[____j
inclusive E[::] INT
5 Compute the remaining balance 1 [:]
at the end of period K [I__”:] BAL
6 New Cases: If either J or K l:”:] ”
change, both must be input at [:H__—__l
step 2. Values keyed in at [:][:]
step 3 are retained; only values ' [:][:]
that change must be keyed in. :”:j
Example

Problem Statement:

A mortgage is arranged such that the first payment is made at the
end of October, 1973 (i.e., October is payment period 1). It is a
$20,000 loan at 7%, with monthly payments of $141.40. What is the
accumulated interest for 1973 (periods 1-3) and 1974 (periods
4-15) and what would the remaining balance be at the end of each
year?

Keystrokes

1Y 31 7 [EnTER+] 12[+] B 20000 (1

See Displayed

1440@d3 > 349.57
(interest paid in 1973)
(E | > 19925.37
{remaining balance at the end of 1973)
Y ARE] A fE] » 1384.89
{(interest paid in 1974)
E | » 19613.46

(remaining balance at the end of 1974)
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DIRECT REDUCTION LOAN
AMORTIZATION SCHEDULE

DRL AMORTIZATION SCHEDULE FIN 1-17A ,g; ]
7]
x
o

SIS i PMT PV

Loan Amt: $30,000 Apr: 7% Monthly Payment: $200

Payment | Paid To| Paid To | Remaining | Total Interest
Number | Interest | Principal Balance Paid To Date

1 175.00 25.00 29,975.00 175.00
2 A 174.85 25.15 29,949.85 349.85

36 169.36 29,001.75 6.201.75

Description:

Given the periodic interest rate (i), periodic payment amount,
(PMT), loan amount (PV) and payment number (K) this program
will generate the values for a loan amortization schedule as pictured
above, starting with the payment number entered for K. (The

schedule may be started at any desired payment number).
e e
The data generated is valid for loans that have a balloon payment as

well as those that are arranged to be fully amortized.

For loans with a balloon payment, the remaining balance of the last
payment period is the balloon payment due in addition to the last
periodic payment.*

For loans scheduled to be fully amortized, the remaining balance
after the last payment period may be slightly more or less than zero.
This is because the program assumes that all payments are equal to
the value entered for PMT. In fact for most loans the last payment is
slightly more or less than the rest.

*If only the balloon payment is to be calculated, program 4 should be used.
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Problem Statement:

STEP INSTRUCTIONS DATATONITS KEYS DT &

1 Enter program :E:
2 Key in :E

e first period of the desired :H:

schedule (need not be 1) K EE

® periodic interest rate i{%) !:]

® periodic payment amount PMT l:]

® initial loan amount PV [I_":]
3 Calculate amount paid to [___—]:]

interest for period K El: PMT to INT
4 Calculate amount paid to [:”:]

principal for period K IE[:] PMT to PRIN
5 Calculate remaining balance |—_—_]:]

at the end of period K [II[—___] BAL
6 Calculate total interest paid :“:l

between periods 1 to K E:}

inclusive Ce 1l vorint
7 Increment K for next period I___—]:]

and go to step 3 for next E[___—]

period’s values EI: K+1
8 For new case go to step 2 and :”:I

change appropriate input values. I:]:

Example

Generate an amortization schedule for the first two payments of a
$30,000, 7% mortgage having monthly payments of $200. Then
jump ahead and generate the data for the 36th payment. (Note that
these answers are shown in the figure on the previous page).

Keystrokes

See Displayed

1 [} 7[enter+]12 [£] [ 200 [F 30000 B @—> 175.00

(payment to interest)

-

r

25.00

(payment to principal)

[

'

29975.00

(remaining balance)
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E | - - 175.00
(total interest to date)

—» 2.00
(starting 2nd period)

» 174.85
(payment to interest)

» 2515
(payment to principal)

B O o

» 20949.85
(remaining balance)

» 349.85
(total interest to date)

Keystrokes See Displayed
Now let’s skip ahead to the 36th payment period.

;s38 » 169.36

(payment to interest)

a > 30.64
(payment to principal)

» 29001.75
(remaining balance)

a
a3 » 6201.75
E

(total interest to date)

> 37.00
(starting 37th period)
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ADD-ON RATE INSTALLMENT LOAN

ADD-ON RATE LOAN FIN1-18A1 5
PMT
5 N O0DD AR AMT §
ADD-ON RATE LOAN FIN 1-18A2 g
=
S 2

AMT

| |1|2|3...N—1N
“Odd PMT PMT PMT PMT
Days"

Description:

This program calculates the monthly payment amount, total finance
charge, and the Annual Percentage Rate (APR) for an add-on rate
loan.

When a loan is initiated in the middle of a month the first payment
is generally not required until the end of the first full month. The
number of days from the beginning of the loan to the beginning of
the first month (see above diagram) are called “‘odd days™ and affect
(decrease) the Annual Percentage Rate to be quoted with the loan.
The calculation of the Annual Percentage Rate considers these odd
days.

(See Appendix E for comments on iterative solutions.)
Note:

The payment amount (PMT) must be calculated in order to calculate
the Annual Percentage Rate on card 2.
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STEP INSTRUCTIONS DATA/INITS KEYS DATA/UNITS
1 Enter card 1 [:]E
2 Key in B EI___]
® pumber of monthly pay- ::’
ments N :{ 7
® “‘odd-days’ to beginning of [:]E
of first month (0-30) oDD (e 3 ]
® add-on interest rate AIR (%) :]
® joan amount AMT E:
3 |Calculate monthly payment E:] PMT
4 Optional—calculate total finance I:”::]
charge ED FC
5 Enter card 2 :][:]
6 Calculate the annual percentage ,:[:]
rate [: APR (%}
Example

Problem Statement:

A 36 month car loan for $3,500 with a 6% add-on rate is initiated
such that there are 18 “odd days”. Calculate the monthly payment
required to amortize this loan, the total finance charge, and the
annual percentage rate.

Keystrokes

Enter card 1

ss@s@3soo s A3

See Displayed

» 115.01

(monthly payment)

Now enter card 2

» 640.36
(total finance charge)

» 10.89
(10.89% APR)
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CONSTANT PAYMENT TO PRINCIPAL
LOAN AMORTIZATION SCHEDULE

CPP AMORTIZATION SCHEDULE FIN 1-19A S
[}
g k i cPP PV 3

Loan Amount: $100,000 Term: 20 Years, Annual Payments
Annual Interest Rate: 8%
Constant Payment To Principal: $5,000

Payment | Payment To | Payment | Remaining | Total Interest
Number Interest Amount Balance To Date
(k) (INTk) (PMTk) (BALk) (INT1 _ k)
1 8,000.00 13,000.00 { 95,000.00 8,000.00
2 7,600.00 12,600.00 | 90,000.00 15,600.00

Description:

This type of loan is structured such that the principal is repaid in
equal installments with the interest paid in addition. Therefore each
periodic payment is different; it has a constant amount applied
toward the principal and a decreasing amount towards interest.

This program calculates the values shown in the schedule above. The
constant payment to principal required as input data (CPP) can be
found by simply dividing the loan amount by the total number of
payment periods.

The schedule may be started at any desired payment period; that is,
the value entered for K need not be 1.
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STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter program . [:H:]
2 Key in :”:]
o first period of the desired [:”:
schedule {need not be 1) K I:]
e periodic interest rate i (%) [:
® constant payment to princi- :H:}
pal CcPP E
® initial loan amount {present El:l
value) PV EE
3 Calculate payment to interest :]E
for period K [I][:] PMT to INT
4 Calculate total payment for :”:]
period K (e [ 1| torpmr
5 Calculate remaining balance :]E:
at the end of period K (CE [ 1] remsAL
6 Calculate total interest paid :]:]
between periods 1 and K in- [:][:]
clusive (e J[ ]| vorint
7 Display next period and go to :]l:
step 3 for next period’s values E}: K+1
8 For new case go to step 2 and :]:]
change appropriate values [_—__”:
Example

Problem Statement:

A twenty year, 8% loan for $100,000 is being amortized by annual
payments to principal of $5,000 plus interest on the remaining
balance. Generate an amortization schedule for this loan. (See the
schedule shown on the previous page.)

Keystrokes

11 8 ) 5000 @ 100000 B} 3

See Displayed

8000.00

(1st year's payment to interest)

» 13000.00
(total 1st payment)
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a —» 95000.00
(remaining balance)
E | » 8000.00
(total interest paid to date)
(E | > 2.00
(Now starting 2nd period)
(E | > 7600.00
(2nd year's payment to interest)
a3 > 12600.00
(total 2nd payment)
E | » 90000.00
(remaining balance)
3 » 15600.00

(total interest paid to date)



Notes 51



52 FIN1-20A
INTEREST REBATE-RULEOF 78’S

REBATE - RULE OF 78'S FIN 1-20A i

>

@ N K PMT FC i
Description:

This program calculates the unearned interest (rebate) as well as the
remaining principal balance due for a prepaid consumer loan using

the rule of 78’s.

Problem Statement:

STEP INSTRUCTIONS DATAUNITS KEYS L

1 Enter program [:[:]
2 Key-in all of the fotlowing: :IE
e total number of monthly [::l
payments N [:
® number of the last payment [:':
made K :‘
® monthly payment amount PMT l:]
e total finance charge FC E]:}
3 Calculate the unearned interest l___”:]

{Rebate) e L1 ~res

4 Caiculate the remaining balance E][:] BAL
5 For a new case go to step 2 I:”:]
and change appropriate inputs. DE

Example

A $1000 loan, with a total finance charge of $180.00 is being paid at
$39.33 per month for 30 months. What is the unearned interest and
remaining balance after the 25th payment?

Keystrokes

180 ¥39.33 @30 @253 > 5.81

{unearned interest for payments 26 to 30)

See Displayed

.
-

190.84
(remaining balance after payment 25)
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INTERNAL RATE OF RETURN
UP TO 12 CASH FLOWS

IRR 12 CASH FLOWS FIN 1-21A1 3
CF 9
g S CF N
IRR 12 CASH FLOWS FIN 1-21A2 3
g :
CF CF CF CF CF

Description:

The interest rate that equates the present value of all future cash
flows with the original investment is known as the internal rate of
return (also called discounted rate of return or yield). Given the
initial investment and up to 12 cash flows, this program calculates
the periodic IRR. If more than 12 cash flows are entered, all cash
flows over 12 will be ignored. There will be no indication, however,
that more than 12 cash flows have been entered.

Zero should be entered for periods with no cash flow. This program
cannot be used for problems with negative cash flows. All inputs
must be positive values.

In many instances other programs may be more suitable for
calculating IRR. If all cash flows are equal and equally spaced,
program 3 is recommended. If all cash flows except the last are equal
and equally spaced, program 5 is more suitable. If there are seven or
less uneven cash flows program 22 is a better choice.

The user is asked to enter the largest cash flow in step 2 because of
unique storage techniques being employed. This value is then used to
scale alk other cash flows, and depending on these values, accuracy
may be reduced. Consequently, the resulting periodic rate of return
should be considered accurate to within *.01% (.0001 decimal).
This largest cash flow must be entered again in sequence at step 3.

If a cash flow larger than the value entered for CF MAX is keyed in
at step 3, erroneous results are likely.
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The answer produced is the periodic rate of return. If the cash flow
periods are other than annual (monthly, quarterly) the answer
should be multiplied by the number of periods per year to determine
the annual internal rate of return.

Unlabeled keys must not be pressed! If an unlabeled key is pressed
by mistake, begin again at step 1 and reenter card 1.

(See Appendix E for comments on iterative solutions.)

STEP INSTRUCTIONS DATATUNITS KEYS i

1 Enter program on card 1 :]l____-]
2 Key in the largest cash flow CF MAX :‘
3 Beginning with the first period, :]:]

key in all cash flows in [:]E

sequence, pressing B after each E[:]

value. CF E
4 Key in the initial investment :][:]

amount INV ‘:]
5 Enter program on card 2 :[:'
6 Calculate the periodic internal [::l:]

rate of return E IRR (%)
7 For a new case go to step 1 :]:'

Example

Problem Statement:

Income property requiring a $250,000 equity investment and to be
sold in ten years is expected to generate the “after-tax” cash flows
shown below. What is the expected yield or IRR?
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End of Year Cash Flow End of Year Cash Flow
1 46,423 6 23,199
2 40,710 7 21,612
3 36,638 8 20,037
4 34,097 9 18,460
5 32,485 10 311,406
(CF MAX)
Keystrokes See Displayed

311406 [[§46423 [J 40710 J 36638 )
34097 ] 32485 123199 J 21612 &}
20037 ] 18460 [ 311406 [J 250000

Card 2 is entered at this point

A > 13.98
{annual IRR is 13.98%)
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INTERNAL RATE OF RETURN
UP TO 7 CASH FLOWS

IRR 7 CASH FLOWS FIN 1-22A
g cr INV

CF CF CF CF CF
} 1 ] 2 3 5 6 7

INV

Description:

This program also calculates the periodic rate'of return that will
equate an initial investment to the present value of all future cash
flows. By limiting the maximum number of cash flows to 7, this
program is able to calculate answers more quickly and more
accurately (£.001%) than program 21.

Zero should be keyed in for periods with no cash flow, and negative
values (using|[CHS]) should be entered for periods with cash outlays
(See Appendix E for cautions applicable to negative values).

Errors will result if more than 7 cash flows are entered. Registers 1
thru 7 are used to store cash flows 1 thru 7 respectively. Therefore,
should some doubt exist as to what has been entered the input data
may be recalled ([RCL]) for review.

Unlabeled keys [y and [ should not be pressed. If pressed by
mistake be