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Preface

We collected the programs in this book to address the continuing need for readily available and easy-to-
use computer programs that do something useful. The supply of such programs has not kept pace with
the demand. The the number of computer users is growing at an astounding rate, thanks chiefly to the
availability of inexpensive small computers. An increasing number of these people, many of them first-
time users, are interested only in the practical aspects of computing. Today, those who view the
computer solely as a means of entertainment are few and far between. While more practical programs are
now available, many contributed by new users, there just aren’t enough. And those that do exist are
hard to find. So we brought together in this book forty relatively short programs covering a wide range of
practical applications.
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introduction

Purpose

Considering all the small computers people have bought in recent years, it should be easy to find
practical computer programs. This is especially true since few users still consider their computer just a
diversion. But practical programs are not readily available. The purpose of this book is to help fill that
void. All forty programs in this book are useful computer applications. The Applesoft BASIC program
listings are included. Type them into your computer and they are ready to run. Both the programmer and
the nonprogrammer benefit from this; neither has any programming to do. All of which saves everyone
time; the nonprogrammer needn’t learn programming and the programmer has more time to write
programs no one else has written.

While you don’t have to be a programmer to use this book, you must understand the subject matter of
the programs you wish to use. It is beyond the scope of this book to explain how, when, where, or why
you would use any of them. This does not mean you must be a tax accountant in order to use the Income
Averaging program, or a management science professional to use the Transportation Algorithm
program. There are sample runs and practice problems for each program. Chances are you can figure out
the program’s applications from them. And if you understand the applications to some extent, but would
like more information, you will find further reading suggested in the References section of many
programs.

This book has a secondary purpose as well, and that is to show by example the wide range of subjects
that lend themselves to computerization. All too often, computer users who have cut their teeth on
entertainment computing have trouble coming up with ideas for practical computing. So even if you
don’t see a program in this book that is exactly what you need, you may find it easier to invent your own
practical applications after studying some of these.

As you look through the programs in this book, you may discover that you can use pieces of the
programs or some of the programming techniques in your own work. For example, embodied in these
programs is a function for rounding arithmetic calculations to the nearest cent and a subroutine for
pausing at the end of each full display screen. For that matter you may be able to use an entire program
as a component part of your own larger, more complex program. Some of these programs themselves
make use of programs from the book Some Common BASIC Programs, Apple 11 Edition, also published by
OSBORNE/McGraw-Hill.

Organization

These programs find their primary applications in four general areas: financial, management decision,
statistics, and mathematics and science. This arbitrary classification has no bearing on the utility of the
programs per se. Clearly, the question is not what label we have applied to a program, but rather how it
can be used.

Towards this end, each program includes a complete write-up in addition to its listing. Each write-up
begins with a discussion of its subject matter, its required inputs, and its resultant output. In some cases,
there are limitations in the algorithm the program employs, or in the applicability of the program. These
are described next. Following this in many programs is a Program Notes section. It tells you how to make
minor program changes that make the program operate in a slightly different way, accommodate more or
less data, and so forth. These changes may make the difference between the program being convenient
or difficult for you to use. The Program Notes section also explains any complex or tricky aspects of the
way the program itself is written. Generally speaking, it addresses the technical aspects of implementing
the application with a computer program.

Following this narrative material is an example of the program in use. Wherever possible, we set this
example in a more or less real-life situation. An example which states a situation that can be resolved by
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using the program is more instructive than a list of raw data which you can plug into the program. The
point of doing this is not to exercise our imaginations in concocting these situations, but to exercise your
imagination in visualizing potential uses of the program. The examples demonstrate as many program
features as they can in a problem of reasonable size. We provide the correct answers to the unknowns of
the example. The answers may be in narrative form, or they may be an inherent part of the sample run,
which comes next. The sample run shows the dialogue that occurs between the user and the computer
when the program is used to answer the questions posed in the example. Compare the user’s inputs and
the computer’s outputs in the sample run with the problem stated in the example. You should be able to
determine how you would use the program to solve a similar problem.

Practice problems follow each example. Use them to gain more familiarity with different ways you can
use a program. Generally, we provide only the answers to these practice problems and not sample runs.

The complete BASIC program listing comes next. The listings are documented with in-line remarks.
The remarks make it easier for you to figure out how the program works, if you are so inclined. The
remarks (which always begin with the BASIC command REM) are not essential to program operation
but they will facilitate your understanding of it.

Finally, we list references for most programs. Investigate these books, articles, etc. if you wish to read
more about the subject matter of the program.

How to Use These Programs

Follow the steps listed below to use any of these programs.

1. Read the program write-up and familiarize yourself with how the program works. Read the cited
references if they will give you a better understanding of the subject matter which the program
addresses. Be sure the program does what you need it to do before going any further.

2. Type the program listing into your computer. Since the remark statements (those that begin with
REM) are not essential to program operation, you need not type them in. By doing so, you will save time
and programs will take less space, and the programs may even run marginally faster. But if you plan to
modify a program extensively, you may be better off including its remarks, since they can be very helpful
in tracing program logic flow during debugging.

3. Check your program listing carefully for accuracy. Compare it line-by-line and character-by-
character with the published listing. Correct any discrepancies.

4. Save the program on tape or disk. Do it now, before you run the program. That way you can easily
retrieve it in the event that anything happens while you are running it.

5. Run the example exactly as shown in the sample run. If you have done everything right to this
point, the results should be very similar to those published.

6. If your answers differ markedly from ours, or your program does not run at all (i.e., you get some
sort of error message), it is time for some detective work. First, double-check and triple-check your
listing against the published one. We cannot overemphasize the importance of this scrutiny. Check for
missing program lines and incorrect line numbers. Make sure you have entered the right letter or digit. It
is often easy to confuse zeros and O’s, ones and I’s, two’s and Z’s, fives and S’s, and U’s and V’s.

By now, your programs should be running correctly. If not, have someone else look over your
program. Often another set of eyes can see things that you will miss repeatedly. Try putting the program
aside for a while and coming back to it. After a short break, errors you didn’t see before may be glaringly
obvious.

7. As a further test of your program, run the practice problems. Compare your answers with those in
the book.



Income Averaging

This program calculates U.S. federal income tax using the income averaging method (Form 1040,
Schedule G). It determines whether a taxpayer qualifies for income averaging, and if so, it displays the
entries to complete Schedule G. The program is based on 1980 tax forms, tax rates, and tax laws. It is
devised to be used for as many years in the future as the law, rates, and forms remain the same as in
1980.

To use the program, you must enter the taxpayer’s name, the taxable year, and the taxpayer’s filing
status that year (that is, single, married filing jointly, married filing separately, unmarried head of
household, or qualifying widow (er)). You then enter the taxpayer’s base period income — the four
years preceding the taxable year. For 1977 and later, this is the amount from line 34 of Form 1040, or
line 11 of Form 1040A (line 10 on the 1977 and 1978 Forms 1040A). You must also enter the number of
exemptions for each year 1977 and later, when the program asks for them. For any years of the four-year
base period before 1977, you enter the taxable income directly. We should emphasize that you should
enter an income figure — even a negative figure — for each year, and you should enter the total number
of exemptions claimed each year (when requested), even though the taxpayer had no net income or even
though it was a negative taxable income.

Note that even though Schedule G directs that line 3 may not be less than zero, whenever the Internal
Revenue Service has been confronted with the legislative history of the applicable section of the Internal
Revenue Code, it has backed off, and permitted a negative figure on line 3. This program takes
advantage of that fact. One the other hand, note that line 6 on Schedule G may not be less than zero, and
the program takes account of that, too. '

The program then asks you for other applicable income amounts (for example, excluded foreign
income) and the taxable income from Schedule TC for the taxable year. It then determines whether
income averaging is permissible. If so, it displays the amounts you need in order to fill out Schedule G
(1980 format).

Program Notes

The program rounds all calculations to the nearest penny. Some taxpayers prefer to work only to the
nearest dollar. To put whole dollar calculations into effect, change lines 39 and 40 as shown below, and
when the program asks you to enter dollar amounts, enter them in whole dollars only.

39 REM ROUND OFF TO WHOLE DOLLARS
40 DEF FNR (X) = INT (X + 0.5)

The 1980 Schedule G reproduced below shows how the elements of array A () correspond to the lines
and columns of Schedule G, from A (1), the taxable year in the upper right corner, to A(44), the
computed tax amount. Note that variables A (5), A(9), and A(14) are in hatched boxes (the IRS intends
that they remain blank in 1980). For 1980, the program accounts for that by making them all zero. As
years pass, the hatching will pass off to the right, and entries will be required in those boxes.

Example

John and Mary Brown are filing a joint tax form. They have one dependent. Line 34 of their 1979 Form
1040 is $16,699.00. Line 34 of their 1978 and 1977 1040 Forms shows $10,270.00 and $12,600.00. Their
taxable income for 1976 was $11,133.00. Their foreign income for 1979 and 1976 was $5,300.00 and
$5,000.00. They have no penalty under section 72(m) (5) and no community income. Their taxable
income for 1980 was $37,900.00. How would you use this program to help fill out their Schedule G for
19807
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SCHEDULE G Income Averaging

A(l)
gf:m:n&?::??mww P>See instructions on back. 21
Internal Revenue Service p> Attach to Form 1040.
Name(s) as shown on Form 1040 Your social security number
(a) (b) ' © @

" . di 2d di 3rd di 4th di

Base Period Income and Adjustments g paried yoce base ‘period year base period year base poriod yadr
1979 1978 1977 1976

1 Enter fmounlt from:9 79)—line 34
Form 1040 (1977, 1978, and 1979)—Tline
Form 1040A (1977 and 1978)—line 10 A(2) A(3) A(4)

Form 1040A (1979)—line 11

o

////%/ |

“r;':;zzo:z: o s vt wmer of 700 a )
o ey oo byl | o) | |

3 Taxable income (subtract line 2a or 2b from A(10) A(1ll) A(12)
line 1). If less than zero, enter zero .

A(13)

4 Income earned outside of the United States
or within U.S. possessions and excluded un-
der sections 911 and 931 P

5 On your 1980 (2 or 5 enter $3,200 {in columnl

Form 1040, if{1 or 4 enter $2,200
you checked box {3 enter $1,600 . .

A(l6) A(17) A(18)

_

.

A(19)

A(15)

1

5 A\
N\

N

A(22) A(23 A(24)

6 Base period income (add lines 3, 4 and 5) .

A(25)

Computation of Averageable Income

A(26
7 Taxable income for 1980 from Schedule TC (Form 1040), Part I, line 3. ( )

8 Certain amounts received by owner-employees subject to a penalty under sec-

A(20)
tion 72(m)(5)

7
9 Subtract line 8 fromline 7 . . . « .+ .« .+« « o+« o« .« « . ]9 A(27)
10

10 Excess community income A(21)
A(28)
11 Adjusted taxable income (subtract line 10 from line 9). If less than zero, enter zero . . .
12 Add columns (a) through (d), line 6, and enter here. . . . . . |12 l A ( 2 9) I A(30)
13 Enter 30% of line 12. . . . 13 _
14 Averageable income (subtract line 13 from I|ne 11) . 14 A(31)
Ifline 14 is $3,000 or less, do not complete the rest of m
this form. You do not qualify for income averaging.
Computation of Tax
A(32)
15 Amount from line 13 . 15 _
16 20% of line 14 . 16| A(33) |
A (34
17 Total (add lines 15 and 16) . 17 (34) _
18 Excess community income from line 10 . 18| A(21) |_
19 Total (add lines 17 and 18) . : . |19 A(35) _
20 Tax on amount on line 19 (see caution below) . © & ® & @ . ;70
21 Taxon amount on line 17 (see cautionbelow). . . . . . . . . . .[|21 A(37)
22 Tax on amounton line 15 (see cautionbelow). . . . . . . . . . .|22| A(38) % 4 %
23 Subtract line22 fromline2l. . . . . . « « « & . « . . . 1231 A(39) /4 /% //,

24 Multiply the amount on line 23 by 4 . c & s m s s e % s % s s W
Note: If no entry was made on line 8 above, skip lines 25 through 27 and go to line 28.

25 Tax on amount on line 7 (see cautionbelow) . . . . . . . . . . .|25| A(41)

26 Tax off amount on line 9 (see cautionbelow) . -. . . . . . . . . .|261 A(42)

27 Subtract line 26 from line 25 .

28 Tax (add lines 20, 24, and 27) Enter here and on Schedule TC (Form 1040), Part 1, I|ne 4 and check
Schedule G box . % .

A(40)

.

A(43)

t\\\\\N

A(44)

Caution: Use Tax Rate Schedule X, Y or Z from the Form 1040 instructions to figure your tax on lines 20, 21, 22, 25 and 26. Do not use the tax tables.



INCOME AVERAGING

Answer:

INCOME AVERAGING
TAXFAYER"S NAME IZ:
2 A0HN AND MARY BROWN

TAXABLE YEAR:

F1PE0

ENTER FILING STATLES--—

-=1 FOR SINGLE

——& FOR MARRIED/JOINT

——3 FOR MARRIED/SEFPARATE
——4 FOR HEAD OF HOLSEHOLD
-5 FOR QUALIFYING WIDOW(ER)

gy

e

ENTER THE INCOME FIGURE CORRESFONMDING
T LINE 24 ON FORM 1040. 0OR ON FORM
10408, CORRESPONDING TO LINE 110197%)
OR LINE 1001977-1978) 00w

FOR THE YEAR 197%

P1LLTT

HOW MANY EXEMFTIONS CLAIMED THAT YEART

ENTER THE INCOME FIGURE CORRESFONDING
TO LINE 324 ON FORM 1040, OR ON FORM
104048, CORRESFONDING TO LINE 11¢1%7%)
OR LINE 1001977-1978)ueaaw

FOR THE YEAR 127

T1O270

HOW MANY EXEMFTIONS CLAIMED THAT YEART

ENTER THE INCOME FIGURE CORRESFONDING
TO LINE 24 0ON FORM 1040. OR ON FORM
10408, CORRESFONDING ToO LINE 110197%)
OR LINE 1001977-1972) 0 0.

FOR THE YEAR 1977

TLEAOO

HOW MANY EXEMPTIONS CLAIMED THAT YEART

ENTER TAXABLE INCOME FOR YEAR 1974
11133

MOET TAXFAYERS DONT HAVE EXCLUDED
FOREIGN INCOME. FENALIZED AMOUNTES
LINDER CODE SEC 72(M) (5) ., OR EXCESES
COMMUNITY INCOME. DO YOL HAVE ANY
OF THESE ITEMEZ?  (Y/N)

Y



EXCLUDED FOREIGN INCOME--YEAR
jfﬁuu SAME—~YEAR
“ SAME--YEAFR
" SAME-~YEAR

ENTER FENALIZED AMIUNTS., SEC.
0
ENTER EXCEZS COMMUNITY INCOME
0

ENTER TAXABLE INCOME FOR YEAR
WERTEO00

72(MY (E)

1220

FOR GIOHN S ANDY MARY BROWN. 1920 TAX,

LEZING TNCOME AVERAGING.
COMES TO 7718, &%

THE FOLLOWING REFRESENTS THE FILLED-IN

SUHEDLLE G, LESING THE 1920 FORMAT:

HFHEEEEEAFEEEH SCOHEDNE 5 #3##43#a34y4

JOHN ANDE MARY  BROWN  ——1950
FILING STATUE: MARR. /JOINT

ENTER "7 T CONTINUE 2

BASE FERIOD INCOME AND ADJUSTMENTS

LINE 1~ 19279 ¢ 16699

1278 ¢ $10270
1977 & $124600
19746 8 %0
LLINE 24~ WS SIEE0
RTT 2 $IIE0
LINE ZB-— @72 5 2000
LINE Z- D7 s lEAwS
ke I SE0R0
o i 10250
w 2 o%11133
LLINE 4- o : HEDO0
=2 LI 33]

SO O N 0D G 0 N 0D D

24 0

= 5000
LINE S5- w FIAZ00
LLINE #&— w d

xx}

. ‘\-‘

SO NN NI S N SN N NI N N NN

&

3
-~

=8 %3 .53 =z =s == 3=

NN

-

ENTER - TO CONTINUETC

PRACTICAL BASIC PROGRAMS — APPLE Il
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COMPUTATION OF AVERAGEARLE INCOME
AND COMPUTATION OF TAX

ILINE 7 & $327200
LINE & @ %0

LINE =2 & $IZ7%00
LINE 10 = %0

LINE 11 = $37200
LINE 12 2 $S54702
LINE 132 2 $17010.4
LINE 14 & $2028%,4
LINE 15 & 17010.4
LINE 14 = $4177.88
LINE 17 = $211&8,4=2

ENTER 0 TO CONTINUETS

LINE 12 2 %0
LINE 1% & $21158,42
LINE 20 = $354%,77
LINE s 549,77
LINE 232 & $2507.54
LINE 23 5 $1042.23
LINE 24 & $4145,92
LINE 28 @ $0
LINE 2& @ %0
LINE 27 & %0
LINE 22 & $77135.46%

#gwwrad END OF SCHEDULE G #3383 38483#%
ENTER -~ TO CONTINUE WITH NEXT TAXFAYERTX

Practice Problems

1. Hester Prynne is single, head of household, and has one dependent. Line 34 of her 1979 Form 1040
is $13,988.39. Line 10 of her 1978 Form 1040A shows $12,650.10. Her taxable income for 1977 was
$9,212.58; for 1976 it was $8,775.39. In 1979, she had $1,996.50 excluded under section 911. Her
taxable income in 1980 is $25,300.17, and she has $1,100.00 subject to penalty under section 72(m) (5).
How should she fill out her 1980 Schedule G?

Answer:

FOR HESTER FRYMNE. 1920 TAX.
LIESTING INCOME AVERAGING,
COMES TO S5115.8

THE FOLLOWING REFRESENTES THE FILLED-IN
SCHEDULE G, DSING THE 1920 FORMAT:

et da . SITHEDLILE 15 3333353343033

HEZTER FRYNNE -—--—1%20
FILING STATUE: LINM. HEAD OF HOWSEHOLD

ENTER "7 TO CONTINUETC

BASE FPERIOD INMZOME AND ADIISTMENTS

LINE 1- 197% & $13vaa, 239
1278 ¢ $12465




LINE 2A-

LINE 2B-
LINE -

LINE 4-

LINE 5
LINE &~

ENTER -

0D G

i
'
SN N N N N N SN

SRR ]
s

@z =3 =sa oz

o

G N

G
i

i

40t

oy
'

7 8
DTE s
w77 s
BTE R
DTE
EVE
R I
1977 =

ot
o
~
o~

=e

T CONTINUE?C

PRACTICAL BASIC PROGRAMS — APPLE Il

FP212.558
0

$ 1500
F1500
H2000
$1iwaz, av
$11150,.1
F7712. 58
FLT7VE, A9
FlPRA.5
S0

$0

%0

2200
$1awag, o
$111350.1
771252

40

$10975, 2%

COMPLUTATION OF AVERAGEABLE INCOME
AND COMPUTATION OF TAX

LLINE 7
LINE &
LINE %
LINE 10
LINE 11
LINE 12
LINE 132
LINE 14
LINE 15
LINE 14
LINE 17

ENTER 127

LINE 12
LINE 1%

LINE 20
LINE 21
LINE 22
LINE 23
LINE 24
LINE 25
LINE 24
LINE 27
LLINE 28

as sw =3 3m

$IEI00.17
1100
F24200,17
%0

% 4hnu

$2210. 6
$15EE7,

TO CONTINUESE
$0

$ 1ﬁ0.u4

B!

R FON

F3115.8
R EE R END OF
ENTER 127

SCHEDLLE [ #3533 383 3303

TO CONTINUE WITH NEXT TAXFAYERTX

2. Billy Budd is single and has no dependents. Line 34 of his 1979 Form 1040 is $45,130.75. Line 34 of
his 1978 Form 1040 is $48,968.20. In 1977 and 1976, his taxable incomes were $37, 500 00 and
$38,105.05. He had $10, OOO 00 of excludable forelgn income in 1979, $3,000.00 in 1978, $2,500.00 in
1977 and $2,000.00 in 1976 He has no excess community income and nothing subject to section



INCOME AVERAGING

72(m) (5) penalty. His income for 1980 is $57,762.53. How would he complete Schedule G, if he is
eligible for income averaging?

Answer:

BRILLY ERUDD

DIOES NOT BUALTFY FOR AVERAGING.
AVERAGEARBLE INCOME FOR 1920

T3 $146%]1. 33 WHICH I3 $3000 OR LESE,

ENTER -“C° TO CONTINUE WITH NEXT TAXFAYERTX

Program Listing

+ REM AC) HOLDE SCHEDULE 153 AMOLINTS

@ REM () AND R(O) ARE FOR TaX RATE SCHEDULES
10 DNIM AG4E), 004, 14) . R4, 14)

1% REM READ TAX RATE SCHEDULES

20 GOELR APO0

2% REM ROUNDOFF FLUNCTION

40 DEF FN R(X) = INT (100 % X + 0Q.5) / 100
4% REM CLEAR SCHEDLE G FOR NEXT TAXFPAYER

500 FOR I = 1 T 45

AO ACT) = 0

70 NEXT I

7% REM  CLEAR SCREEN

=00 HOME

25 PRINT "IMCOME AVERAGING®

20 FRINT "TAXFAYER™S NAME Iz

100 INFLUT Z%

105 FPRINT

110 FRINT "TAXAELE YEAR:"

120 INFUT AC1)

125 FPRINT

120 FPRINT "ENTER. FILING STATUS—--"

140 FRINT " -1 FOR SINGLE"

150 PRINT " ——2 FOR MARRIED/ZJOINT®

140 PRINT " -2 FOR MARRIED/ZEFARATE"

170 FRINT " -4 FOR HEAD OF HOLZEHOLDM

120 PRINT " -5 FOR QUALIFYING WIDODW(ER) "

120 INFUT F

200 FPRINT

2526 REM

257 REM  #### BASE FERIOD INCOME AND ALDISTMENTS st
258 REM

268 REM  ENTER INCOME AMOLINTZ-—-—

REM PROCEDURE I DIFFERENT BEFORE 1977
FOrR = 1 T 4

; IF A(1) - o > 19746 THEN 2320

220 PRINT "ENTER TAXABLE INCOME FOR YEAR "3A(1) -
200 INFUT AGd + 9) :

205 PRINT

10 GOTD 7ER0

220 PRINT "ENTER THE INCOME FIGURE CORRESFOMDINMGY
RO OPRINT " TO LINE 24 ON FORM 1040, OR ON FORMY

1 REM /7777 INCOME AVERAGING /7777
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240 PRINT " 10404, CORRESPONDING TO LINE 11(is79)"
IEO0 0 PRINT " OR LINE 1001977-1978) 0. e.a "
240 PRINT "FOR THE YEAR "3sA(1) — .
70 INFUT AGL + 1)
ZH0 0 PRINT
470  PRINT "HOW MANY EXEMFTIONS CLAIMED THAT YEART"
420 INFUT B
5 PRINT
REM EXEMFTIONS ARE $1000 EACH 1%7% AND AFTER.
: REM 750 EACH BEFUORE THAT
420 Al + 5) = 1000 # R
=500 IF ACLY — O > 1978 THEN 740
510 ACd + 5D 750 # R
740 AG + ) ACd + 1) — AL + 5)
750 NEXT o
Saés REM 5. FROM FILING STATUS, DETERMINE ZERD
REM BRACEET AMOUNT FOR 1975 AND 1974
REM IF TAX YEAR IS 1931 OF LATER, IGNORE
REM ZERD BRACEET AMOUNTS
IF ACLY > 1980 THEN 1010
IF F 1 OR F 4 THEN %00
IF F = 2 OR F = 5 THEN %20
IF F = 2 THEN %40
= REM  SINGLE HEAD OF HOLSEHOLD
200 ACLE) = 2200
210 GOTO SEAD
219 REM  MARRIED/JOINT OF WIDOWC(ER)
D20 ACLE) = F200
w0 GOTO 60
wa3% REM  MARRIED/SEFPARATE
240 AL15) = 14600
@249 REM 1975 SAME AS 1974
2= REM IF TAX YEAR IS 1980, IGNORE 1975
@59 REM ZERO BRACEET AMOUNT
wa0 0 IF ACL) = 1980 THEN 1010
270 A(14) = A(LS)
1010 FPRINT "MOST TAXFAYERS DON-T HAVE EXCLUDED"
1020 FRINT " FOREIGN INCOME. FENALIZED AMOUNTS
1030 PRINT " UNDER CODE SEC 72(M)(5), 0OR EXCESSY
1040  PRINT " COMMUNITY INCOME. DO YOL HAVE ANY"
1050 PRINT " 0OF THESE ITEMS?  (Y/N)"
1040 INFUT W
1070 IF W$ = "N" THEN 1200
1080 FRINT "EXCLUDED FOREIGN INCOME-—-YEAR "$A(1) - 1
1090 INFUT A(1&)
1100 FPRINT " SAME--YEAR "3A(1) - 2
1110 INFUT AC17)
1120 PRINT SAME~~YEAR "3$A(1) - 3
1130 INPUT ACL1SE)
1140 PRINT " SAME-~YEAR "$A(1) - 4
1150 INFUT AC1)
115%  PRINT
1140 PRINT "ENTER PENALIZED AMOUNTS. SEC. 72(M) (5"
1170 INFUT A(Z0)
1180 PRINT "ENTER EXCESS COMMUNITY INCOME®

i
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INCOME AVERAGING

1190 INFUT A(Z1)
1195 FRINT
1199  REM  ADD UP BASE FERIOD INCOME COLLMNZS A-D

1200 ACZZ) = ACLO0) + ACLA)
ACED) = ACll) + AL
ACE4) = AC1Z) + ACLE)Y + ACL4)
ACEE) = A1) + ALY + ACLE)

REM BASE FERICD INCOME CANNOT RBRE NEGATIVE

REM IN ANY YEAR

FOR T = 22 T0O 25

IF ACL) » O THEN 1220
ACLY = 0

NEXT 1

REM

REM  #st3e COMPUTATION OF AVERAGEARLE INCOME s34
REM

REM 7. TAXABLE INCOME FROM SCHEDULE TC

FRINT "ENTER TAXABRLE INZOME FOR YEAR "$A(1)
INFLUT ACZ&)

FRINT
; REM 2. SLUBTRACT LLINE & FROM LLINE 7
10 AC27) = AGZ4A) ~ A(Z0)
s REM 10, EXCESS COMMUNITY INCOME IS AC21)

REM 11. ADIEZTED TAXABLE INMZOME
ACZE) = A7) — B2

REM LLINE 11 CANMOIT BE NEGATIVE

IF adea) > = 0 THEN 1340
ACEE) = 0

REM 12. TOTAL BASE FERIOD INCOME
AE2Y = A(ZZ) + ACEE) + AC24) + ACEE)

REM 132, 20% 0F LLINE 12
ACZOY = FN R{AZ?) # . 3)

REM 14. AVERAGEABRLE INZOME
1220 A1) = ACZE) - ACZ0)
1400  IF &(21) > = 2000 THEN 1450
1420 FRINT Z%
1425 PRINT "DOES NOT QUALIFY FOR AVERAGING, "
1420  FRINT "AVERAGEARLE INCOME FOR "3Aa(01)
1425 PRINT "IS $":1A(21)3"— WHICH IS 2000 OR LESS,Y
1440  GOTO 2170
144% REM 15, AMOUNT FROM LINE 1
1450 A3 ACE0)
1442 REM 2074 0OF LLINE 14
1470 A(z22) FN R(ACZ1) = . 2)
147% REM TOTAL (ADD LINESZ 15 AND 14)
14320 ACz24) ACZ2) + A

e REM EXCESS COMMUNITY INCOME IS5 A&(21)

= REM TOTAL (ADD LLINES 17 AND 12)
1420 A025) ACIY) + ACZ21)
1422 REM TaX ON LINE 1% AMOLUNT
1500 = =
1510 GIsLB A000
520 ARA) = T
152% REM  21. TAX ON LINE 17 AMOLNT
15320 2 = AC34)

0

~

R xa]

e
S

DU S e ol B

>

ii
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1540
1550
1559

1540

1440
1 &4
14&50
14460
1470
1672

1750
1755
1752
1740
1770
1720
1728
1784

17

AlC44)

PRACTICAL BASIC PROGRAMS — APPLE II

GOSUE AQO0
ACE7) = T
REM 2
o= A3
GOELIB A000
= T
23 SUBTRACT LLINE 22 FROM LLIME 21

TAX ON LINE 15 AMOUNT

= QCE7) - AC3E)

REM 24, MULTIFLY LINE 23 AMOLUNT EBY 4
AC40) = 4 » AH(3Y)

REM —IF THERE"Z N SECTION Z2ZM)(5) PENALTY
REM  —INCOME. SEIF TO LLINE 28

IF ACZOY = O THEN 14&%0

REM 25, TAX ON LLINE 7 AMILINT
5= /(24D

GRS A&O000
AC41) = T
REM 24. TAX ON LINE 2 AMOUNT

= (27D
A42) T

REM 27. SURTRACT LINE 246 FROM LINE 25
AREOCH] A4l —~ A4

FEM 2. TAX (ADD LINES 20, 24, AND 27)
AlRAY + AC40) + A4

ii

IO

FEM

REM  #xx# PRINT SCHEDLULE 5 o##3¢

REM

FRINT "FOR "sZ&s"."sadl)s" Tax,"

FRINT "LSING INCOME AVERAGING, "

FRINT "COMES T Y"sa(44)

FRINT

FRINT "THE FOLLOWING REFRESENTS THE FILLEDO-IN"
FRINT "ZCHEDWE G, LESING THE 1220 FORMAT:"
FRINT

FRINT Yttt SUHEDLE G #3#38H4444"
FRINT

FRINT Z&3" ——"31@a(1)

FRINT "FILING STATIZ: "3

IF F 2 THEN 1310

IF F = 2 THEN 132320

I F 4 THEN 18250

IF F SOTHEN 1270

REM DOTHERWISE F=1

FRINT "SINGLE"

GOTO 1880
FRINT "MARF. /ZJ0INTY

GOTO 1880

FRINT "MARR. FZEF. Y

SEOTO 1Es0

FRINT "LNM. HEAD OF HOUSEHOLDM

GOTO 1EE0

FRINT "Giial., WIDDW(ER) Y

FRINT

REM WAIT FOR OFERATOR CUE TO CONTINUE

T}

]




INCOME AVERAGING

GOSLIR 5800
FRIMT "BASE FPERICOD INCOME AND ADNISTHMENTSY
REM FRINT LLINEZ 1. 2. AND 2
FOR T = 2 T 10 STEF 4

IF I = & AND ACL) > = 1230 THEN GOSUER S750
IF I < Z & 0OR ACL) < 1220 THEN GOSUER 5700
NEXT I
REM FRINT LINE 4

= 1A
GOSLIB 5700
FEM FRINT LINE 5. IF IT-% AFPLICARLE
FRINT "LINE %5- "3

IF &(14) = 0 THEN 1270
FRINT -A{L) — 25" & $":1A(14)

IF ACLE)Y = O THEN 1920
FRINT &01) — 43" ¢ F"54015)
FEM FRINT LINE &
I = 22

GOZLBR S700

FRINT

REM WAIT FOR OFERATOR CLE TO CONTINUE
GOEUE 5200

FRINT
20 FRINT "COMFUTATION OF AVERAGEARBLE INCOME"
2020 FPRINT U AND COMPUITATION OF Tax"
FRINT "LINE 7 @ $"sf(24)
FRINT "LINE & @ $"38(20)

FRINT "LINE % @ $"31A4(27)

FRINT "LIME 10 @ $"$A(21)

FOoR o= 11 T 17
FRINT "LINE "sd5" = &"34(d + 17)

NEXT .1

REM WATIT FOR OFERASTOR CLUE TO CONT IRMUE
GUESLIB 59500
FRINT "LINE 12 =
FOR J = 1% T 28
FRINT "LINE ":.3
NEXT .1
FRINT "ttt END OF SOHEDULE 15 ##dst3dd8"
REM WAIT BEFORE ERASING SCREEN FOR

REM NEXT TaxXFAYER

FEINT "ENTER -~ T COMTINUE WITH NEXT TAXPAYER":

INFLT W

IF W$ = """ THEN 50

END

REM

REM 3 ZLIBROUTINE TO FPRINT &l OF LINE 1.2.2.4.0R & ##%
REM

FRINT "LINE "3 INT (I - 2 /7 &) + 15"— "3

FOR o= 0 TO 3

FRINT -A401) — 0 - 13" 2 s"3ia(l + .

NEXT .1 :

RETLIRN

FEM  SLHEROUTINE TO PRINT CUT LINE 2 & AND B
G750 PRINT "ILLINE ZA- 1273 5 $"5A(07)

't

FUIACZL1D

oa HUIAG) + 14)
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BTy

L0000

&HQOE
SO0
&HO04
HO05
HO0
&H010
L0

SO
HOE0
L5
P srs)
AOEE
yerasy
LHOT70
AHOE0
SOE
L0320
TR
H100
H110
&1
120
L2
H180

PRACTICAL BASIC PROGRAMS — APPLE I

FRINT " 1977 &+ $F"31A08)

FRINT "LINE ZB- 1279 ¢ $"3540(04)

RETLIRN

REM

REM  s##x SUBROUTINE TO WAIT FOR COFERATOR CLE

FEM T CONTINUE SINCE ENTIRE SCHEDIWE G

REM WONST FIT ON OME SOREEMN ##%

REM

FRINT "ENTEFR <7 TO CONTINUE"™S

INFLIT W%

FETLIFEN

[RE.M

REM  ##3 SUBROUTINE TO CALCULATE TAX ON AMOUNT S st
REM

REM  INITIALIZE TAX TO ZERD
T = 0

REM  SINGLE HAS 14 BRACEETS. ALL OTHERS HAVE 15
Eo= 15
IF F > 1 THEN 4010
o= 1&

FEM DETERMIME WHETHER TO LSE SCHED. X. ¥, OR Z
I = F

REM  WIDDWER) SAVE AS MARRIEDJOINT

IF F < 5 THEN 4040

I = 2

REM  START WITH ZERD BRACEET AMOLINT
Jd o= 01

REM I INCOME <= ZERD BRACEET AMOUNT?

IF @ < = 0(]..0) THEN &1320

REM I INCOME > THIS BRACEET S CEILING?

IF % Z C(I.d + 1) THEN &0%0

REM  FOUND MAX TAX BRACEET-—

REM  —-TAX BALANCE 0OF INCOME
T =T + (% —~ C(I.0)) % R(I.0) /7 100

GOTO AL120

FEM  ACCLUMULATE TAX FROM THIZS BRACEET
T =T+ (ZCI.d + 1) — 2CI..000 ¥ R(OI.) /7 100
REM  FROCEED T NMEXT BRACEET
o=l o+

IF < K THEN 4040

REM  TAX BALANCE OF INCOME AT HIGHEST RATE
T =T + (C(I.0) — C(I.u — 1)) % ROILJA)Y /100
REM  ROLND TAX AMOLINT
T = FN R(T)

RETLIRN

FEM

REM  #3#3# SUBROUTINE TO REALD TAX RATES # 33
REM

RESTORE

REM FIRST SCHED X

FOR o= 1 TO 1&

READ R(1..0),02014.0)

MEXT .1

REM  THEN =CHEDS Y & 2

FOR I = 2 T 4

Al



INCOME AVERAGING

FOR o o= 1 TO 1%
READ R(Iaud),C(Ia)
NEXT .
NEXT I
RETURN
REM
REM  stwws 1979 TAX RATE SCHEDULES X.Y. AND 7 #sxss
REM
REM FOR EACH TABLE BELOW, GET RATE AND
REM CUTOFF DATA PAIR FROM THE RIGHTMOST TWO
REM COLUMNS OF THE APFROPRIATE SCHEDLULE
REM
REM = SCHEDILE X
REM
DATA 14, 2300, 16, 3400, 15, 4400, 17, 4500, 21, 8500
FOOS DATA 24, 10800, 26, Q0L 30, 15000, 34, 13200
7OL0 DATA 3%, 23500, 44, 2E800, 47, 34100, 55, 41500
DATA 63, SSI00. AR, 1800, 70, 108300
REM
REM === SCHEDULE Y CUOINT /W ) e
FEM
DATE  14: 3400, 1, 5500, 18, 7600, 21, 11900, 24, 16000, 28
7040  DATA 20200, 32, 24600, 37, 29700, 43, I5200, 47, 45300, 54
OS50  DATA  A0000, 55, 35600, 44, 107400, &5, 162400, 70, 215400
7057 REM
FOSE  REM  ~———SCHEDULE Y (SEFARATE) ———
705 REM
TOLD  DATA 14, 1700, 1a, 2750, 18, 3200, 21, SPS0, 24, 5000, 35, 10100
7070 DATA 32, 13300, 37 14950, 43, 174600, 47, 22900, 54, 30000
FOR0  DATA 59, 42800, &4, 54700, &5, 31200, 70, 107700

57 REM
REM = == SCHEDULE 2 =——m
7089 REM
7090 DATA
7100 DATA
7110 DATA
DeE. END

00, 44 534100, 54, 44700, 59
BRO0. 70, 1413200

References

U.S. Internal Revenue Service Code, Sections 1301-05.
U.S. Public Law 91-172, Section 311(b) amending Internal Revenue Code Section 1302.
U.S. Treasury Department, Internal Revenue Service. Income Averaging, publication number 506.

U.S. Treasury Department, Internal Revenue Service. Regulations, Sections 1.1301-0 to 1304-6,
especially the last sentence of 1.1302-02(b) (1).
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Current Value of a Treasury Bill

Treasury bills differ from other investment vehicles in that they are bought and sold at a discount from
their face value. The rate will vary as the bill approaches maturity. Also, discounts are figured as if a year
were 360 days; the annual percentage rate, or yield, is calculated using a 365/366-day year.

To use this program, enter the T-bill’s face value, issue and maturity dates in MONTH, DAY, YEAR
format, using one or two numbers for each value (be sure to separate each value with a comma). Then
enter the current date and current price bid. The program provides the current value as a dollar amount.

Example

A $10,000 T-bill was sold 1/10/80 to mature on 4/10/80. On 1/17/80, government securities dealers
were quoting a bid price of 12.09%. How much was the bill worth?
Answer: The bill was worth $9,717.90

CURRENT VALLE OF A TREASLRY RILL

FACE VALUE (%)710000
ISSUE DATE (MM DD. YY) T1, 10,80
MATURITY DATE (MM.DD.YY)7?4.10,20
TODAY S DATE (MM DO, YY) #1.17,80
CURRENT FRICE RBID (%) 712.0%9

CURRENT VALLE = %%717.%

WOLILD YOuU LIKE TO RE-RUN THIS PROGRAM
LISZING NEW DATA (Y/M) N

Practice Problems

1. A one-year bill issued 2/16/80 with a face value of $50,000 was sold 4/10/80 at a 7.35% discount.
What was the selling price?
Answer: The bill sold for $46,815.00.

2. Diego bought a $1 million bill on 1/25/80 that matures 7/25/80. On 4/10/80 he noted that dealers
were offering 15.54% on his issue. For how much could Diego sell his bill on that day?
Answer: The bill was worth $954,243.33.

Program Listing

10 PRINT "CURRENT VALUE OF A& TREASURY RILL"

20 DEF  FN A(X) = INT (X % 100 + .3) / 100
0 FPRINT

40 FPRINT " FACE VALLE ($)"s
S0 INFUT P

&HO O PRINT M ISSUE DATE (MM DD YY) "3

70 INFUT M. LLY
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S0

20

100
110
120
120
140
150
140
170
130
120
200
210
220
230
240

250

260
270

GOSUR 240

REM -— X3 = ABSOLUTE NUMBER OF DAYS FROM IMAGINARY DATE
REM —-— 00/00/00 TO I5SUE DATE

X3 = A4

FRINT " MATURITY DATE (MM.DD, YY) "s

INFUT M.D.Y
GOSUB 240

REM -— X4 = TOTAL NUMBER 0OF DAYS IN FERIOD
X4 = ARS (X3 - A4)
FRINT © TODAY "= DATE (MM, DD, YY) "3

INFUT M. DY
GOSUBR 240

REM -- X3 = NUMEER OF DAYS FROM ISSUE TO TODAY
X3 = ABS (X2 - A4)

FRINT " CURRENT PRICE EID (%)"3

INFUT B

REM -- X4 = NUMBER OF DAYS LEFT UNTIL MATURITY
X4 = X4 - X3

FRINT

FRINT "CURRENT VALLE = $"3 FN A(F — ((F / 1E4) % (B # (X4 / 240)
# 100)))

FRINT

FRINT "WOULD you LIKE TO RE-RUN THIZ FPROGRAM"

FRINT " LISING NEW DATA (Y/N)"3

INFUT Z$

IF Z% = "Y" THEN Z0

IF Z% "N THEN 450
GOTO 290
£ REM —-— SLUBROUJTING TO DETERMINE NUMBER OF DAYEZ BETWEEN IMAGINARY
= REM ~— DATE 0OO0O/00/00 AND MM/DOD/YY LSING 2465/366 DAY YEAR.
S REM ~- REF. ACCOUNTS FAYABRLE & ACCOUNTS RECEIVABLE (WANG) .
TS REM —— L 2ES
70 RESTORE
ZE0 DATA 0,23 4,8, 11,13, 14,19,21.24,24
290 FOR Il =1 TOM
400 READ A4
410 NEXT I1
420 A4 = A4 + Y # 345 + INT (Y /7 4) + 1 + (M - 1) # Z8 + I
420 IF INT (Y / 4) =Y / 4 ANODOM < 2 THEM A4 = A4 ~ 1
440 RETURN
450  END
References

U.S. Department of Treasury. Information about Treasury Bills Sold at Original Issue, Form PD 800-D
(rev. June 1978).

U.S. Federal Reserve. Marketable Securities of the United States Government — U.S. Treasury Bills, Notes,
and Bonds, circular No. LLM 185.
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Accrued Interest on Bonds

This program computes accrued interest to date on a bond. The program performs calculations using
either a 365/366-day standard year, or a 360-day year method (used by some federal agency notes and
bonds). Sometimes a bond is issued after the first period has begun. Because this results in a first coupon
payment of less than the normal amount, some issues skip that payment and include it with the second
period’s payment. In this case, you would respond ‘‘Y’’ for Yes when the program asks if this coupon
involves a long first period, and enter the additional dates requested.

To use the program, select the type of year the bond calculations will use, then enter the coupon rate
and the number of coupons per year. If this coupon involves a long first period, enter a ‘Y’ and enter
the date the first period began, the date the bond was acquired, and the date the first coupon would
normally have been paid had this not been a long coupon. If this coupon is normal or short, enter ‘““N”’
and then enter the beginning date for this period. For both long and normal or short coupons, you now
enter the date the current period ends, and the settlement date. The program will output the accrued
interest in percent of par value.

Example

What is the accrued interest for settlement on 9/10/79, for an 8.25% note due 8/31/81 and issued
8/29/79, with a long first coupon? The coupon dates are 2/28 and 8/31. The first period began on
2/28/179. (Since 1980 is a leap year, the end of the current period is 2/29/80.)

Answer: Accrued interest is 0.271485308% of par value.

ACCRUED INTEREST ON BONDS

COMPUTE LISTNG:

1) 240 DAY YEAR

2) 2E5/3646 DAY YEAR
) END FPROGRAM
WHICH +2

COUPON RATE (%) 78,25
NUMEBER OF COUFONS PER YEAR T2

DOES THIS COUFON INCLUDE A
LONG FIRST YEAR FERIOD (Y/N) 7Y

BEGINNING OF FIRST FPERICOD

(MM.DD.YY) 72,28,7%

ISSUE DATE (MM, DLDL YY) 72,29.7%

FIRST COUFON DATE (MM, DD, YY) TE.21.79
END OF CURRENT FERICD

(MM, DI, YY) 22,29, 80

SETTLEMENT DATE (MM.DD. YY) #%9,10,7%

ACCRUED INTEREST IS 2714852027 OF FAR.

WOLLD YO LIKE TO RE-RUN PROGRAM
LIZING NEW DATA (Y/N) N
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Practice Problem

What is the accrued interest for settlement on 6/3/80, of a Federal Home Loan Bank Bond at 7.375% due
8/25/82? The coupon payment dates are 2/25 and 8/25. (FHLB bonds use a 360-day year for
calculations.)

Answer: 2.00763889% of par.

Program Listing

10 PRINT "ACCRUEDRY INTEREST ON BONLDS"

20 FRINT

0O PRINT “COMPUTE LISING:"

40 PRINT " 1) 2460 DAY YEAR"

S0 PRINT 2) 2&65/734& DAY YEAR"
&H£0 PRINT " 3) END PROGRAM"

70  FRINT

20 FPRINT " WHICH "3

20 INFUT T
100 IF T = 1 THEN 1320

110 IF T = 2 THEN 220

120 IF T < > & THEN 20

120  FRINT

140 FPRINT "COUFON RATE (%) Y3

150 INFUT I

140 PRINT

170 PRINT "NUMEBER OF COUFONS PER YEAR "3

120  INFUT N

190 X1 = 0

200 PRINT

210 PRINT "DOES THIS COURON INCLUDE AY

215 PRINT "LONG FIRST YEAR PERICD (Y/N) "3

220 INFUT Z#%

230 IF I% = "N" THEN 410

240 IF Z& £ "Y' THEN 210

250 REM --— SKIFP THIS SECTION IF FIRST FPERIOD IS NOT LONG

260 PRINT

270 PRINT "BEGINNING OF FIRST FPERIOD"

27%  PRINT "(MM.DD.YY) "3

280 GOSUR A50

290 X2 = A4

200 REM —--— ISSUE DATE IS DATE CURRENT BONDHOLDER OBTAINED THE BOND
310 PRINT "ISSUE DATE (MM, DO, YY) "3

220 GOSUR AS0O

@20 REM  -- X1 = NUMBER OF DAYS FROM ISSUE TO END OF PARTIAL FERIOD
240 X1 = ABRS (X2 - A4)

FRINT "FIRST COUFON DATE (MM, D0, YY) "3

=
b
V‘

ééD GOSUR AS0
270 REM  —-— X2 = TOTAL NUMBER OF DAYS IN FIRST FERIOCD
230 X2 = ARS (X2 - A4)

BP0 X1 = (X2 - X1) /7 X2
D GOTO 440
410  FRINT
420 PRINT "BEGINNMNING 0OF CURRENT FERICOD ¥
425 PRINT “(MM, DD, YY) "3

E-Y
o
=
-
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450 GOSUR A50
440 REM ~=-— X2 = ABSOLUTE NUMEBER OF DAYS FROM IMAGINARY DATE
450 REM  —— QO/00/00 TO BEGINNING OF CURRENT FERIOCOD
440 X2 = A4
470 PRINT "END OF CURRENT FPERIOCDM
475 PRINT "{(MM.DD,YY) "3
420 GOSUR A50
420 REM —— X4 = TOTAL NUMBER OF DAYS IN CURRENT FPERICD
500 X4 = ARS (X2 - A4)
Z10  FRINT "SETTLEMENT DATE (MM, DD, YY) "3
520 BOSUBR AS0
520 REM  —— X2 = NUMBER 0OF DAYS FROM BEGINNING OF
540 REM  —- CURRENT PERICD T SETTLEMENT DATE
550 X2 = ARS (X2 - A4)
560 X2 = (X2 / X4) + X1
=570 FRINT
520 PRINT "ACCRLUED INTEREST IS "3(I / N) # X23"%4 OF FPAR."
50 FPRINT
A00  PRINT "WOLLD vyou LIKE TO RE-RLUN FROGRAM"
A0S PRINT "UISING NEW DATA (Y/N) s
A10  INFUT Z$
AZ20  IF Z% = "¥Y" THEN 20
&2Z0  IF Z$ = "N" THEN 220
&40 GOTO 400
AT0 INPUT MDY
A0 IF T = 1 THEN 3200
70 REM  —-— SUBROUTINE TO DETERMINE NUMBER OF DAYS BETWEEN
&7 REM —— IMAGINARY DATE OO0O/00/00 AND MM/DD/YY WSING 2&5/364
&20  REM  —— DAY YEAR. REF. ACCOUNTS FPAYABLE &% ACCOUNTS
&0 REM  —— RECEIVAEBLE (WANG). F.255
700 RESTORE
710 DATA 0,323,323, 4,8,11,13,14,1%,21,24,26&
20 FOR I1 =1 TOM
720 REALD A4
740 NEXT I1
7530 A4 = A4 + Y # Z4AT + INT (Y /7 4) + 1 + (M - 1) # 28 + I
740 IF O INT (Y / 4) << > Y /7 4 OR M > 2 THEN 770
764 A4 = A4 - 1
770 RETLRN
720 REM —--— SUBROUTINE TO COMPUTE NUMBER OF DAYS FROM
720 REM —— IMAGINARY DATE O00/00/00 TO MM/DD/YY USING 240 YEAR.
200 A4 = (Y # 2460) + (M #* 20) + I
210 RETURN
220 END
Reference

Stigum, Marcia. The Money Market: Myth, Reality, and Practice. Homewood, Ill.: Dow Jones-Irwin, 1978.
Pages 538-47.
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Continuous Interest Compounding

This program calculates the future value of an investment for which interest is compounded
continuously. You must enter the interest rate, the number of years that interest will accrue, and the
amount of the initial deposit. The total value is based on the following formula:

T=De™
where:

T = total value after N years

D = initial investment

I = interest rate

e 2.718281828... (base of natural logarithms)

Dan deposits $800.00 at 7'2% interest, compounded continuously. How much will his account be worth
in ten years?
Answer: $1,693.60

CONTINLUOUE INTEREST COMFOLINDY NG

ENTER THE ANNUAL INTEREST RATE

TO BE FAID ON THE ACCOLNT

PTG

ENTER THE NUMEBER OF YEARZS 0OF FRACTIONS
OF YEARZT THAT INTEREST WILL ACCRLUIE

EAs

ENTER YOUR IMITIAL DEFOSIT

TEOO

WITH CONTINUOLE COMPOUNDING A DEFOSIT OF
200 GROWS IN 10 YEARS AT 7.5%4 TO
FLEAETEL A

Practice Problems

1. If George invests $5,000.00 at 9%, compounded continuously, how much will he have in seven
years and three months? (Enter 7 years 3 months as 7.25 years.)
Answer: $9,601.68

2. Dr. Williams invests $70.00 for his niece on the day she is born. How much will she get when she
turns 21, at 6'4% compounded continuously?
Answer: $260.08

Program Listing

10 PRINT "CONTINUOILEE INTEREST COMPOLINDTNG
20 PRINT "ENTER THE ANNUAL INTEREZT RATE"
20 PRINT "TO RE FPAID ON THE ACCOUNTY

40 INFUT I
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50 IF I << = 0 THEN 20

A0 FRINT "ENTER THE NUMBER 0OF YEARS OF FRACTIONS

70  FRINT "OF YEARZS THAT INTEREST WILL ACCRUEM

2O INFUT N

20 IF N <2 = 0 THEN 40

100 FRINT "ENTER YOUR INITIAL DEFPOSIT

110 INFUT I

120 IF D < = 0 THEN 100

120 PRINT "WITH CONTINUOLEE COMPOUNDING A DEPOSIT OFY
140  FRINT "$"sD:3" GROWS IN "sN3" YEARS AT "sIs"4d TO "
150 PRINT "$"3 INT (100 % (I # EXP (I / 100 % N)) + ,5) / 100
140 END
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Rule of 78’s Interest

This program computes the interest for each month of a loan in accordance with the rule of 78’s. You
enter the total interest which would have been earned had the loan continued to maturity, and the
number of months in the original period of the loan. The program then prints out a table, with the
number of each month, the interest earned during that month by the rule, the interest earned so far, and
the balance of (unearned) interest remaining at the end of that month.

Example

A 24-month loan calls for total interest of $10,000.00. What is the interest for each month of the loan?
Answer:

RULE OF 72°% INTEREST

ENTER TOTAL INTEREZT TO BE EARNED
T MATURITY 0OF THE LOAN

PLIO000

ENTER NO. OF MONTHEZ DURATION

OF THE LOAN TO MATURITY

fad
MONTH MONTH % ACCLIM. BAL. 0OF
OF LOAN  INTEREST INT. INTERE=ZT

S00 =00 E00
m4SE, S
7700
7000

TOD N O LR B ) P

K700
=100
Rt D I

o 4000

10 EHEO0

11 ot &7 LREL, AT 203233

12 o 7400

e 7E00

14 21446067 132333,3232

15 SEO0 1500

14 =200 1200

17 POLELAHT RR2.33

1& DE00 700

1% PEOO =200

20 Dbt L7 SEEL. 33

=1 200

N 100

=23 bbna 57 S T

=4 mELEE 10000 0

FENNY BREAEAGE ADJUSTED IN LAST MONTH
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Practice Problems

1. Laurie took out a 36-month loan. Her total interest was $3,614.59. What was the balance of
unearned interest if she terminated the loan after two years?
Answer: $423.33

2. Bob Johnson pays off a three-year loan two years early. If the total interest would have been
$180.00, how much interest did he actually pay?
Answer: $98.94

Program Listing

50 PRINT "RULE OF 729°% INTEREZTY

¥ REM ROUNDOFF FUNCTION

10 DEF FN R(X) = INT (100 % X + .5) / 100
20 PRINT "ENTER TOTAL INTEREST TO BE EARNED"M
20 PRINT "TO MATURITY OF THE LOANY

40 INFUT I

A0 PRINT "ENTER NO. OF MONTHZ DIIRATIONY

70 FRINT "OF THE LOAN TO MATURITY"

20 INFUT T

100 TL =T & AT + 1) / =2

110 PRINT "MONTH MONTH S ACCLIM. BAaL.. OF"
120 FRINT "0OF LOAN INTEREST INT. INTERE=T"
13230 A = 0

122 REM FRINT TABLE

140 FOR M = 1 TO T - 1

170 4= FN R(T - M + 1) # I / T1)
1280 A = A4 + .J
10 B =1 - A

240  FRINT M: TARB(C #):.s TARBC 18)3A: TAR(O 27): FN R(R)

250 NEXT M

FE5 0 FRINT T3 TARBC )3 FN R(R): TAR( 1&)3A + B TAR(C 27130
260 FRINT "FENNY BREAFAGE ADJUSTED IN LAST MONTH®

270 END



23

Present Value of a Tax Deduction

When evaluating an investment, the value of the tax savings is often a consideration. This program
calculates the amount of any savings you might realize by deducting interest payments.

You must enter the tax rate, the interest rate on the debt, the term of the debt (in years), and the
amount of interest to be paid during each year of the term.

Program Notes

If the level of debt will be constant throughout the term of the investment, you may want to change the
program to calculate interest amounts as a percentage of a fixed dollar debt amount. Make these changes.

20 FPRINT "NUMBER OF FERIODS"S:

100  INFUT N

102 PRINT "ENTER AMOUNT OF DERT ($)"3
104  INFUT Z

110 F = 0O

120 FOR J =1 TO N

120 PRINT Z # K
170 F = F + (Z # K # T) / ({1 + k) ™ D
200 NEXT J

Example

What is the present value of the tax savings on projected interest payments of $4,000, $3,500, $4,500,
$4,000, and $5,000 over the next five years if the tax rate is 48% and the interest rate on that debt will be
19%?

Answer: If the five interest payments are deducted from taxable income, the present value of the
taxes saved is $6,044.74.

FRESENT VALUE OF AN INTEREZST TAX
DEDLCTION

WHAT IS THE TAX RATE (%) 74%
ENTER INTEREST RATE (%) ?1%
NUMBER OF FERICODS 75

INTEREST AMOUNT FOR FPERIOD (%) 1 74000
2 TIS00
3 4500
4 4000
5 TE000

PRESENT VALUE OF DEDUCTION = $4044.74

WOULD YOU LIKE TO RE-RUN THIS PROGRAM
WITH NEW DATA (Y/N) 7N
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Practice Problems

1. If Nick buys a new truck for the shipping business he plans to start, the principal will be $6,250.00
and the interest rate 16%. Nick will make interest payments of $1,000.00, $900.00, and $800.00 during
the three-year term of the loan. If his new company will be in a 33% tax bracket, what is the present value
of the taxes he will not have to pay when he deducts the interest payments?

Answer: The present value of the tax savings realized by deducting the interest payments is $674.34.

2. If the tax rate is 30% and the interest rate is 15%, what is the present value of taxes saved by
deducting interest payments of $45.00, $40.00, $35.00, and $30.00 during the next four years?
Answer: The present value of the tax savings here is $32.86.

Program Listing

10 PRINT "FRESENT VALUE OF AN INTEREST TAX
15 PRINT "DEDUCTION"
20 PRINT
30 PRINT "WHAT IS THE TAX RATE (%) "3
40 INFUT T
50 T =T / 100
60 FRINT "ENTER INTEREST RATE (%) "3
70 INFUT K
S0 K = K / 100
90 PRINT "NUMEBER OF FERIODS "3
100 INFUT N
110 F = 0
20 FOR J =1 TON
120 IF J > 1 THEN 140
140 FRINT "INTEREST AMOUNT FOR PERIOD ($) "3
150  GOTO 170
160  FRINT * "y
170 PRINT J5" "3
180 INFUT Z
190 P = P + (Z % T) / ({1 + K) = )
200 NEXT o
210 PRINT
220 PRINT "PRESENT VALUE OF DEDUCTION = $";
225 PRINT INT (F # 100 + .5) / 100
230  PRINT
240 PRINT "WOULD YOU LIKE TO RE-RUN THIS FROGRAM"
245 FRINT "WITH NEW DATA (Y/N) "3
250 INPUT Z3%
260 IF Z$ = "Y" THEN 20

270 IF Z$ < = "N" THEN =240
220 END
Reference

Solomon and Pringle. An Introduction to Financial Management. Santa Monica, Calif.: Goodyear
Publishing Co., 1977. Pages 376-78.
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Future Value of an Investment (Uneven Cash Flow)

Often it is useful to project the future (or terminal) value of monies to be received from an investment.
The accept/reject criterion stipulates you should reject any investment whose future value of all cash
flows, including the initial investment, is less than zero. This program computes that value, based on the
term (in years), the growth rate, and the cash flow amounts for each year. The growth rate should be the
rate at which you have alternative opportunities to invest.

Example

Aunt Lonna wants to start a college fund for her nephew, Brian. She plans to put $200.00 into savings
this year, $350.00 next year, and $250.00 the following year. The interest rate is 6%. What will Brian’s
fund be worth at the end of the third year?

Answer: Brian’s fund will be worth $845.72.

FUTURE VALUE OF AN INVESTMENT

MUMEER 0OF CASH FLOWS 73
GROWTH RATE (%) 74

(ENTER INFLOWS A% FOSITIVE.

OUTFLOWES A NEGATIVE)
AMOUNT OF CASH FLOW 1 7200
2750

3 OT250
FUTURE VALLE AT END OF PERICOD 2 = $245.72

Do Yol WANT TO RE--RUN THIS PROGRAM
WITH NEW DATAT (Y/N)TN

Practice Problems

1. What will the value of $25,000 be in eight years if another $25,000 is invested in year three and
$10,000 is withdrawn during the fifth year? The growth rate is 15%.
Answer: $101,575.68

2. If the growth rate above was 18%, what would the future value be?
Answer: $120,400.47

Program Listing

10 PRINT "FUTURE VALUE OF AN INVESTMENT"

20 DEF FN A(X) = INT (X # 100 + .S) / 100
30 PRINT

40 PRINT " NUMEER OF CASH FLOWS "3
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50 INPUT N

&0 FPRINT " GROWTH RATE (%) "3

70  INFUT R

BOR =R / 100

20 PRINT

100 T = 0O

110 FRINT "(ENTER INFLOWZ AS POSITIVE."

115 PRINT " OUTFLOWS AS MEGATIVE)"

120 FOR J = 1 TON

120 IF 4 > 1 THEN 140

140 PRINT "AMOUNT OF CASH FLOW "3

150 GOTO 170

140 PRINT "3

170 PRIMT 5" "3

120 INFUT

120 REM ADD FUTURE VALUES OF EACH YEAR BASED ON RATE OF R
200 T =T + FN AC # (1 + R) ™ (N - .1))

210 NEXT

220 FPRINT

2320 FPRINT "FUTURE VALLE AT END OF FPERIOD “"sNs"™ = &"3T
240 REM RESTART OF END FROGRAM?

250 PRINT

260 PRINT "D YO WANT TO RE-RLUN THIZ PROGRAM"
265 PRINT "WITH NEW DATAT (Y/N)Ms

270 INFUT Z%

220 IF 2% = "¥Y" THEN 320

220 IF Z% <L > "N" THEN Z4&0

200 ENMD

Reference

Solomon and Pringle. An Introduction to Financial Management. Santa Monica, Calif.: Goodyear
Publishing, 1977.
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Net Present Value of an Investment

Net Present Value (NPV) is defined as the present value of all cash flows associated with an investment,
including the initial outlay. The NPV accept/reject criterion for an investment is to accept any
investment whose NPV is greater than zero.

To use this program, you first enter the amount of the initial outlay, the term of the investment (in
years), the required rate of return, and the cash flow amounts for each year.

Program Notes

To obtain the present value of an investment, enter an initial investment of zero.

Example

Jack has an investment opportunity that requires an initial investment of $10,000 and offers cash returns
of $3,000, $5,000, and $4,000 over the next three years. Jack wants at least 15% return on his money.
What is the NPV of this investment? Should Jack accept?

Answer: The NPV of this investment is —$980.52. Jack should not accept.

NET FREZENT VALLE

INVESTMENT 710000
NLUMEER OF YEARS 73
REQUIRED RATE 0OF RETLRN (%) 715

ENTER CASH FLOW AMOUNTS EACH YEAR
(ENTER OUTFLOWES A% MEGATIVE).

INFLOW FOR YEAR 1 72000
2 PEO00

274000
NET FRESENT VALUE = ¢ -920,52

OO YO WANT TO RE-RUN THIZS FROGRAM
WITH NEW DATAs (Y/N)¥N

Practice Problems

1. Doris holds a note for $1,000.00 which matures in two years, but she wants to invest that money
now in new sound equipment. Her bank will buy the note at a 10% discount. What price is the bank
offering? (Hint: This is a present value calculation.)

Answer: The bank will pay Doris $826.45 for the note.

2. What is the NPV of a $1,500 investment which offers returns of $800.00 year 1, $900.00 year 2,
requires $1,000 more to be invested year 3, returns $900.00 year 4, and $800.00 year 5? Comparable
five-year investments currently offer a 15% return.

Answer: The NPV of this investment is $130.98, quite acceptable.
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Program Listing

10 FRINT "NET FRESENT VALLUE"

20 DEF FN A(X) = INT (X % 100 + .5) / 100
20 REM  ADD DIM C(N) STATEMENT AT LINE 40

25 REM  IF MAXIMUM NUMBER OF CASH FLOWS IF > 10
40 REM

50 PRINT

A0 PRINT "INVESTMENT *3

70 INFUT 0O

S0 00 = - FN A(CZO)

20 PRINT "NUMBER 0OF YEARS "3

100 INFUT N

110 PRINT "RECUIIRED RATE OF RETURN (%) "3

120 INFUT R

120 R = R / 100 + 1

140 F = 0O

150 FRINT

140 FRINT "ENTER CAZH FLOW AMOLUNTS EACH YEAR"
145 FRINT "(ENTER QUTFLOWS AS NEGATIVE)."

170 PRINT

120 FOR 1 =1 TO N

120 IF J > 1 THEN 220

200 FRINT "INFLOW FOR YEAR "3

210 GOTO 230

220 FPRINT " "

230 FPRINT 5" "3

=240  INFUT 1)

260 NEXT J

270 T = O

=80 REM  ADD FREZENT VALUES FOR EACH YEAR BASED ON RATE OF R
220 FOR J =1 TO N

200 T =T + FN ACGH /7 (R ™~ D))

210 NEXT J

220 PRINT

230 PRINT "NET FPRESENT VALUE = ¢ "5 FN A(T)
240 REM RESTART OF END FROGRAM?

250 PRINT

260 PRINT "D YO WANT TO RE-RUN THIS FROGRAM"
265 PRINT "WITH NEW DATAs (Y/ZN) "3

270 INFUT Z%

220 IF Z4 = "Y" THEN 50

290 IF Z$ <L "N" THEN 3&0
400 END
References

Rosen, Lawrence R. Dow Jones-Irwin Guide to Interest. Homewood, Ili.: Dow J ones-Irwin, Inc., 1974.

Solomon and Pringle. An Introduction to Financial Management. Santa Monica, Calif.: Goodyear
Publishing, 1977. Pages 261-62.
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Lease/Buy Decision

This program computes the present value of the cost to lease, and the present value of the cost to buy.
Any difference between those amounts is the advantage of leasing or of buying. It is assumed that the
asset would be financed over the same period of time that it would be leased.

To use the program, enter the price of the asset, the interest rate, the term in years, the salvage value
at the end of that term, the tax rate, annual amount of loan payments, and the annual amount of lease
payments. The program outputs the present value of the cost to buy, the present value of the cost to
lease, and the difference between those amounts.

While this program may be instructive in pointing out decision factors you may have overlooked, it is
not meant to replace your judgment. Capital planning requirements and lease/loan terms must
ultimately guide your decision. In general, depreciation and salvage value reduce the cost of buying.
However, if an asset is subject to rapid obsolescence, leasing may be the less expensive choice.

Program Notes

This program is actually a modified version of the Net Present Value of an Investment program. As
such, you may find it instructive of modifications you may make to any of the programs in this book.

Acme Landscaping has need for a small truck for everyday use. They are considering buying a truck for
$6,000. Salvage value after four years is estimated to be $2,000. The bank will lend $6,000 at 16%
interest to be repaid in four equal installments of $2,145. The lease will cost $2,000 per year. Taxes are
40%, and straight-line depreciation of $1,000 per year will be used. What is the present value of the cost
to buy? What is the present value of the cost to lease? Should Acme lease or buy?

Answer: The present value of the loan is $3,011.90. The present value of the lease is $3,357.82. Acme
should buy the truck.

LEASE/BUY DECISION

ENTER THE COST TO ACAUIRE ASSET
(FRINCIFAL OF LOAN) 4000

ENTER THE INTEREST RATE (%) ?14
ENTER THE TERM IN YEARSZ 74

WHAT IS THE SALVYAGE VYALUE

AT THE END OF 4 YEARS 72000

WHAT IS THE TAX RATE (%) 740
ENTER THE ANNLIAL AMOUNT

OF LOAN PAYMENTS 72145

ENTER THE ANNLUAL AMOUNT

OF LEASE PAYMENTS 22000

ENTER THE DEFRECIATION. AMOUNT
FOR EACH YEAR

YEAR NUMBER 1 71000

2 71000
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(X}

1000
4 F1000

FRESENT VALUE OF COST OF LOAN =%32011.%9
PRESENT VALLUE OF COST OF LEASE =$3357.32

ADVANTAGE OF BUYING =3$3435,%2

WoULD YO LIKE TO RE-RUN THIS FPROGRAM
WITH NEW DATA (Y/N)TN

Practice Problems

1. In the above example, what if the lease is $1,200 per year?
Answer: Leasing would be the best choice. The present value of the lease would be $2,014.69. The
leasing advantage would be $997.21.

2. Industrial Supply Company needs a computer for their in-house use. The model they want will cost
$30,000, to be financed at 17% interest over five years. After five years ISC plans to sell the computer for
$10,000 and buy a larger model. The tax rate is 48%, annual loan payments will be $9,375.00, and a five-
year lease on the equipment would cost $3,500.00 per year. Depreciation would be $6,000.00 the first
year, $5,000 year 2, $4,000 year 3, $3,000 year 4, and $2,000 year 5. What is the advantage of leasing or
buying? _

Answer: ISC would realize an advantage of $7,362.24 if they leased the new computer.

Program Listing

10 FRINT "LEASE/BUY DECIZION"

20 REM = FUNCTION TO ROUND T NEAREST HUNDREDTH
20 DEF FN A(X) = INT (X # 100 + 0.5) / 100
40  FPRINT

S0 PRINT "ENTER THE COST TO ACRUIRE ASSET®
55 PRINT "(FRINCIFAL OF LOAN) "3

A0 INFUT Bl

70 PRINT "ENTER THE INTEREST RATE (%) "3
20 INFUT I1

20 REM - CONVERT INTEREST RATE TO DECIMAL
100 I1 = I1 /7 100

110 FRINT "ENTER THE TERM IN YEARS ";
120 INPUT Y1

120 FPRINT "WHAT IS THE SALVAGE VALLUE"
1235 PRINT "AT THE END OF "sY13" YEARS "3
140 INFUT =1

150 FRINT

140 PRINT "WHAT IS THE TAX RATE (%) "3
170 INFUT R1

120 REM - CONVERT TAX RATE TO DECIMAL
120 R1 = R1 / 100

200  PRINT "ENTER THE ANNUAL AMOLUNT®

205 PRINT "0OF LOAN PAYMENTS "3

210 INFUT Al

FRINT "ENTER THE ANNUAL AMOUNT"
FRIMT "OF LEAZE FAYMENMTS "

INFUT AZ




LEASE/BUY DECISION

240 REM - RESET TOTAL AMOUNTS TO ZEROD

250 Tl = 0O

20 L1 o= 0

270 FRINT

250 FRINT "ENTER THE DEFRECIATION AMOLNT®

225 PRINT "FOR EACH YEAR"

290 FPRINT

200 REM - LOOP TO INFUT. CALCULATE. AND ACCUMULATE
205 REM - VALUEZS EACH YEAR

=10 FOR Z = 1 TO Yi

220 IF Z » 1 THEN 250

2320 PRINT "YEAR NLUMEBER "3

240 GOTO 240

250 FPRINT " "

2H0 0 PRINT Zs5™ "3

270 INFUT i

280 REM - CALCLULATE INTEREST AMOUNT FOR EACH YEAR
290 BO = ARBS (B1 — FN A(B1L # (1 + I1)))

400 REM - CONVERT D1 TO FRESENT VALUE OF COST

405 REM -~ OF OWNING EACH YEAR

410 D1 = FN A((AL - FN A((DL + BO) # R1)) / (¢(1 + I1) ™ Z))
420 REM -~ ZLBTRACT ANNUAL FAYMENT.

42% REM - ADOD ANNUAL INTEREST TO FPRINCIFAL

420 Bl = B1 - Al + RO

449 REM - ZUUM FPRESENT VALLE AMOUNTS OF EACH YEAR
450 T1 = T1 + D1

4£0 REM -~ COMPUTE PRESENT VALUE OF COST TO LEASE FOR EACH YEAR
470 L1 = L1 + FN A((A2 - (A2 # R1)) /7 (1 + I1) ™~ Z)
420 NEXT Z

420 REM - SLUBTRACT FPRESENT VALUE OF SALVAGE VALLE
425 REM - FROM TOTAL CO5T TO OWN

5200 T1 = T1 - FN A(S1 /7 (1 + I1) ™ Y1)

10 REM  ~ QUTFUT RESULTS

S20 FPRINT

20 PRINT "PRESENT VALUE OF COST OF LOAN =$"3 FN A(TI1)
540 FPRINT "PRESENT VALUE OF COST OF LEASE =%"3 FN A1)
250 PRINT

540 IF L1 < Tl THEN S%0

570 PRINT "ADVANTAGE OF BLUYING =%"3 FN ALI - T1)
20 GOTO 400

S0 FPRINT "ADVANTAGE OF LEASING =%$"3 FN A(T1 - L1)
AHO0  FRINT

10 REM - RESTART OR END FROGRAMT

20 PRINT "WOULD YO LIKE TO RE-RUN THIS FROGRAM"
25 PRINT "WITH NEW DATA (Y/N)"s

430 INFUT Z%

&40 IF Z% = "Y" THEN 40

L350 IF Z$ < I "N" THEN &20

&A0  END

Reference

Chase and Aquilano. Production and Operations Management. Homewood, 11l
1977. Pages 138-40.

.. Richard D. Irwin, Inc.,

31
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Syndicated Investment Analysis

This program evaluates tax savings and net cash flows from an investment by a syndicate, or group of
investors, to a participating investor. The program considers the investor’s tax bracket, as well as the
proportion of the original investment, participation in cash income, taxable income/loss, and tax credits.

To use this program, enter the length of the analysis in years and the first year of syndication. Then,
for each year, enter the cash income for the syndicate, followed by its taxable income. Enter the year
(1,2, and so forth) and total investment for that year by the syndicate. Then, enter the year and amount
of investment or other tax credits (entered as a negative number), or credit recapture (entered as a
positive number). Next, enter allocation percentages for the investor: percentage of total investment,
cash, income, and taxable income (or loss) and credits. The final entry is the investor’s tax bracket,
entered as a percentage.

The program then prints its analysis, which shows the investor his/her original investment, cash
income, taxable income, tax saving (tax savings are negative; tax paid is positive), net end-of-year cash
flow and cumulative net cash flows. You may repeat the analysis for different tax brackets when the
program asks for a new tax bracket to consider. (All other investment factors remain as you last entered
them.) Enter a tax bracket of 999 to respecify the percentage allocations. Enter an investment allocation
percentage of 999 to end the program. /

Program Notes

The program is set for 40 years of projections. You can change this amount by modifying line 20 as
follows:

20N9 =1

Make sure that you replace the expression I with a constant equal to the maximum number of years.

Example

Consider this syndicated investment: An income property with a $35,000 down payment which will
generate $4,500 cash over the first four years, $5,200 over the next four years, and $5,500 over the
remaining five years. The investment earns a $3,500 investment tax credit in the first year. Taxable
income will start at —$3,800 and increase by $1,100 per year for the life of the investment.

The investor is in the 55% tax bracket, and is contributing 30% of the original cash outlay.
Participation is 30% on cash income and taxable income. How will this investor run the program?

Answer: The printout below shows the investor’s portion of cash income, tax savings, net and
cumulative cash flow. At the end of the investment projection, cumulative cash to this investor is
$4,432, and the investment is sheltered until the end of 1985, when a tax on $109 must be paid.

SYNDICATED INVESTMENT AMALYSIS

FOR HOW MANY YEARS DO YOL WANT
THIS FROJECTION (LIMIT: 40) 213X

ENTER THE FIRST YEAR OF
SYNDICATION (E.G. 1931) 71980



SYNDICATED INVESTMENT ANALYSIS

FOR ENTIRE SYNDICATE. ENTER CASH INCOME
FOR EACH YEAR OF FROJECTION

YEAR 1 CASH INCOME = F4500
YEAR 2 CASH INCOME = 74500
YEAR 3 CASH INCOME = 74500
YEAR 4 CASH INCOME = 74500

TEE00
YEAR & CASH TNCOME &l8
YEAR CASH ITNCOME

4
YEAR 5 CASH INCOME
-
>
YEAR & CASH INCOME

I I (| O O 1

YEAR # CASH ITNCOME b

YEAR 10 CASH INCOME = 5500
YEAR 11 CASH INCOME = #5500
YEAR 12 CASH INCOME = Tﬁﬁuu
YEAR 13 CASH INCOME = 7?5500

FOR ENTIRE SYNDICATE. ENTER TAXABRLE
INCOME FOR EACH YEAR OF FROJECTION
FOSITIVE FOR INIHMF NEHQTJVE FOR LOess

YEAR 1 TAXABRLE =

YEAR 2 TAXABLE = 7

YEAR 2 TAXABLE = 7-1400
YEAR 4 TAXABLE = =500
YEAR 5 TAXARLE = 7400
YEAR & TAXABLE =

YEAR 7 TAXARLE =

YEAR & TAXARLE =

YEAR 7 TAXABLE =

YEAR 10 TAXARLE =
YEAR 11 TAXABLE
YEAR 12 TAXABLE ? 3

YEAR 13 TAXABLE = 7400

ENTER YEAR OF VENTURE (1. 2, ETCZ.) AND
AMOUNT OF INVESTMENT BY ENTIRE GROUF
[ INVF“TﬁRf THQT YEQR" AFTER LAST
YEQH;

ENTER YEAR OF VENTURE (1., 2. ETi.) AND
AMOLUINT OF INVESTMENT CREDIT OF OTHER
HIMILAR CREDIT FOR ENTIRE SYNDICATE
(A% NEGATIVED) . AND CREDIT RECAFRTURE

(RS POZITIVE ) FIGURE. AFTER LAST
PNTRY: ENTER =929%%,0

"""u.:'ltl(’

2 0

ENTER FERCENTAGE ALLOCATIONS (O-100%)
FOR THIZ INVESTOR. ..
FCT. OF INVESTMENT (%2%=END) 7
FCT. OF CASH INCOME 220
FCET. OF TAXABLE INCOME
(DR LsZ) ., ANMD CREDITES 7320

!_r.!

8]
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ENTER TaX BRACEET
(2P2=CHANGE ALLOCATIONES) 755
RESULTS FOR INVESTOR IN 55

% TAX BRACEET

YEAR IMVEST- CASH  TAX NET CUMUILATIVE
MENT INCOME SAVING CASH CASH

10800 1330 1477 =7472 7473
0 1250 444 1724 —S677
0 1250 244 1414 e 1R
0 1350 -2 14322 —-2E2
0 15460 w2 1441 -1170
0 15460 281 127% 10w
Q 1540 442 102
0 15460 £44 214
0 1A50 225 nE5
0 1450 1007 &4
0 1650 1183 4L
0 1450 1370 2E0
122z 0 1450 1551 A 44z
THIZ SCHEDULE DISREGARDE MINIMUM TAX.

DISALLOWANCE OF IN”F"TMENT INTEREST
EXFENSE, CODE SEC » ETC.

EMTER TAX BRACEET
(2e=CHANGE ALLOCATIONGS) 7999

ENTER FERCENTAGE ALLOCATIONZ (Q-100%)
FOR THIS INVESTOR. ..
FOT. OF INVESTMENT (999=EMD) T

Practice Problems

1. Alvin wants to start a musical career with his brothers Simon and Theodore. Alvin is in the 40% tax
bracket. He will contribute 45% of the $30,000 needed to build a recording studio. He will participate
20% in the cash earnings, and 45% in the taxable earnings of the company. Alvin expects that the studio
will generate $8,000 cash per year for the first two years. A further investment of $15,000 will come up in
year 3 for new equipment. The studio’s taxable earnings will start at $4,200, increasing by $1,000 each
year. Cash income for the recording studio will increase to $12,000 per year from year 3 to year 10 (the
last year of projection).

What will Alvin’s cumulative cash flow be from this investment? In what year will Alvin have to start
paying taxes on his share of the investment? Assume that the studio will earn a 10% investment tax
credit for the initial cash outlay as well as the $15,000 in year 3.

Answer: Alvin’s cumulative cash flow will be $3 635 at the end of year 10. Assuming the first year is
1980, Alvin will have to start paying taxes on this investment in 1985 ($144).
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2. Fred wants to start a helicopter tour service. He is in the 65% tax bracket, and will participate in all
aspects of the syndicate at 51%. The initial investment for a four-passenger helicopter is $12,500. Fred
plans on trading up to a six-passenger helicopter after three years. The group will receive a $6,500 tax
credit in year 1. If they trade up in year 3, they will receive an $8,500 tax credit, and will have to invest
another $19,000. They will sell the four-passenger helicopter in year 4, losing $4,167 from credit
recapture. Cash income will start at $40,000 per year, growing to $48,000 per year at the start of year 3,
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up until year 8 (the final year of projection). Taxable income starts at —$9,000, growing by $2,000 every

year.

What will the total cumulative cash flow be for the eight years of projection? How will the credit

recapture affect him in year 4?

Answer: Total cumulative cash flow will be $182,441. Fred will have to pay $1,131 in taxes in year 4,

due to the credit recapture.

Program Listing

1 PRINT "SYNDICATED INVESTMENT ANALYSISY

2 PRINT

2 REM ROUND-OFF FLNCTION

160 DEF FN R(X) = INT (X + 0.5)

12 REM N¥? = MAXIMUM YEARS FOR FROJECTION

17 REM AND MAXIMUM DIMENSION FOR LINE 320
20 N¥ = 40

OIM CON®) 2l (N?), TONZ) s LICNZ)

FPRINT "FOR HOW MANY YEARS DI YO WANT™
FRINT "THIZ PROJECTION (LIMIT: "sN2s3") "3
INFUT Y

IF Y » N¥ THEN Z00

FRINT

FRINT "ENTER THE FIRST YEAR OF"

FRINT "SYNDICATION (E.G. 1921) "3

INFLUT Y1

FRINT

FRINT "FOR ENTIRE SYNDICATE. ENTER CASH INCOMEY
FRINT "FOR EACH YEAR OF PROJECTION M

FOR I = 1 TQ Y

FRINT "YEAR "3Is" CASH INCOME = "3

INFIIT (1)

NEXT I

FRINT

FRINT "FOR ENTIRE SYNDICATE. ENTER TAXABLE"
FRINT "INCOME FOR EACH YEAR OF PROJECTION"
FRINT "POSITIVE FOR INCOME NEGATIVE FOR LOSS®
FOR I =1 TO Y

FRINT "YEAR "3I3" TAXABLE = "3
INFUT TCI)

NEXT I

FRINT

FRINT "ENTER YEAR 0OF VENTURE (1. 2, ETC.) ANDY
FRINT "AMOLUNT OF INVESTMENT BY ENTIRE GROLFY
FRINT "OF INVESTORS THAT YEAR. AFTER LAST"
FRINT "YEAR. ENTER 9999%,0"

INFUT I.,X0
IF I = 29999 THEN 5320
J(I) = X0

D20 GOTO 490
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B30

=40
550
560
G570
280
520
£O0
&10
AL
AH20
&40
45
LG50
AS5
AHAO
L&D
70
LTS
£HE0
LSS
A0
A3
LIS
700
705
710
715
720
725
750
73
7Ta5
7460
770
775
720
7a5
=00
210
=20
250
=70
220
200
@10
P20
P25
240
P50
2EQ

PRACTICAL BASIC PROGRAMS — APPLE II

FRINT

FRINT "ENTER YEAR OF VENTURE (1. Z, ETC.) AND"
FRINT "AMOLUNT OF INVESTMENT CREDIT OF OTHER
FRINT "SIMILAR CREDIT FOR ENTIRE SYNDICATE"
FRINT " (A% NEGATIVE).AND CREDIT RECAFPTURE"
FRINT "(AS FPOSITIVE ) FIGURE. AFTER LAST"
FRIMT "ENTRY. ENTER 9999%,0"

INFUT I.XO

IF I = 29292 THEN &40

eIy = Xo

Fv

GOTO 400

FRINT

FRINT "ENTER FERCENTAGE ALLOCATIONS (O-100%)
FRINT "FOR THIS INVESTOR..."

FRINT "PCT. OF INVESTMENT (%%9=ENLD) ";

INFUT F1

IF FP1 > 993 THEN 2170

1 =F1 /7 100

FRINT " FCT. OF CASH INCOME "3

INFUT F2

Fz = F2 / 100

Fl

T

Dol
B

kK
I}

no<<

ot

i

2099

2100

2110

2120

FRINT " FCT. OF TAXABLE INCOME "

FRINT " (OR LOES), AND CREDITS s

INFUT F2Z2

2 o= P2 /7 100

FRINT

FRINT "ENTER TAX BRACKET"

FRINT " (299=CHANGE ALLOCATIONS) "3

INFUT T1

IF Tl > 292 THEN 440

FRINT "RESULTS FOR INVESTOR IN "3;T1

FRINT "% TAX BRACKET"

1 =T1 7/ 100

FRINT

FRINT "YEAR"3; TAR( &)53"INVEZST-"3 TAB( 14)s3"CASH"s TAB( 20);3
FRINT "TAX"s TAB( 2&£)5"NET"; TAB( 20) s "CUMULATIVE"®
FRINT TAR( 7)3"MENT": TARB( 12)3"INCOME": TAR( 12)3"SAVING"S
FRINT TAB( 24)3"CASH"; TAB( 23)3"CASH"

FRINT

1 =0

FOR I =1 T Y

FN R(F1 % J(I))

i

= FN R(F2 # C(I))

= FN R(F2 # T(I) # T1 + P2 % 1I(I))

=0 - kK -V

= 51 + =

FRINT Y1 + I - 13 TAR( &)5E3 TABC 12)sDs TAR( 19)3
FRINT V3 TAEB( 24)3%55 TAR( 33)351

IF T /7 2« & INT (I / =) THEN 2&0
FRINT

NEXT I

REM FRINT DISCLAIMER/BLANE LINES

FRINT "THIS SCHEDULE DISREGARDS MINIMUM TAX."
FRINT "DISALLOWANCE OF INVESTMENT INTEREST®
FPRINT "EXFENSE. CODE SEC. 133, ETC."
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2120 PRINT
2140 FRINT
2150  PRINT
2140 GOTO 710
2170  END
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Depreciation Switch

An accelerated depreciation method provides for greatest depreciation in the earlier years. At some
point, switching to a straight-line depreciation will allow a larger amount to be depreciated in later years
than could be done by continuing to use the accelerated method.

Calculations are made using a fixed cost of $1 million. The actual cost of the asset involved is
unimportant. The million-dollar cost serves only to separate close calculations. Enter the depreciation
method to use for this asset, in percent (that is, 125, 150, 200, and so forth); the useful life of the asset,
in years; and the number of months of depreciation the first year of the useful life (a full first year should
be entered as 12 months).

Example

Champion Products acquired a plastic injection machine that has a useful life of five years. Six months’
depreciation remains in this fiscal year, and Champion plans to use 200% declining balance depreciation.
When should they switch from declining balance method to straight-line depreciation in order to
maximize the amounts depreciated ?

Answer: Champion should switch methods in the fifth year.

DEFRECIATION SWITCH

ENTER METHOD. IN FPERCENT (O=END) 7200
ENTER LISEFUL LIFE OF AZSET.

IN YEARS 75

ENTER NUMEER OF MONTHZ DEFRECIATION
LEFT IN FIRST YEAR 74

YEAR OF SWITCH = 5

ENTER METHOD, IN FERCENT (O=END) 70

Practice Problems

1. In the above example, what if 12 months of depreciation remains in the current fiscal year?
Answer: The switch should be effected in the fourth year.

2. Using 150% depreciation, when should an asset with an eight-year life be depreciated by the
straight-line method, assuming a full year’s depreciation remains in the first year?
Answer: The switch to straight-line should be made in the fourth year.

Program Listing

10 FRINT "DEFRECIATION SWITCH"

20 REM  — SE MILLION DOLLAR COET TO
20 REM - SEFARATE CLOSE CALCULATIONE
40 . = 1E + &



DEPRECIATION SWITCH

50 REM -~ RESET ACCUMULATED DEFRECIATION TO ZERD
HO A =0

70 PRINT

20 PRINT "ENTER METHOD. IN FPERCENT (O=ENLD) "3
20 INFUT T

100 IF T = O THEN 350

110 T =T 7/ 100

120 PRINT "ENTER USEFUL LIFE OF ASSET. M

125 PRINT "IN YEARS "3

1320 INFUT L

140 IF L > = 3 THEN 170

150 PRINT "LIMIT 2 YEARSZ MINIMUM LIFE,"

155 FRINT "FLEAZE RE-ENTER."

140 GOTO 120

170  PFRINT "ENTER NUMBER OF MONTHS DEFRECIATICON"
175 PRINT "LEFT IN FIRZT YEAR "3

120 INFUT M

120 Y = 1
200 REM - CALCULATE DEFRECIATION ACCUMULATED IN THE FIRST YEAR
210 A = INT (((M /7 1&) # (T / L) # ) # 100 + 0.5) / 100

ZZOY =Y + 1

220 REM - COMPUTE AMOUNT OF DEFRECIATION THIS YEAR
240 I = INT (((T / L) % (C = A)) # 100 + 0.5) / 100
250 REM - IF DEFRECIATION IS LESS THAN VALLIE

260 REM  ~ UDIVIDED BY REMAINING LIFE. PRINT YEAR NLUMBER
270 IF D < (12— @A) / (L —-—Y + 1 4+ (12 -M) /7 12) THEN 210
220 REM - IF NOT, INCREMENT ACCUMULATED DEFRECIATION
290 A = A+ [
2OC GOTO 220

FRINT

FRINT "YEAR 0OF ZSWITCH = "s3Y

FRINT

EOTO A0
250 END
References

U.S. Internal Revenue Service Code, Section 167 (b) and Section 167 (e) (1).

U.S. Treasury Department, Internal Revenue Service. Regulations, Sections 1.167(b)-0, 1.167(b)-1,
1.167(b)-2, and 1.167(e)-1.
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Apportionment by Ratios

This program divides a quantity into the proportion that each of a group of numbers bears to the sum of
that group. You are first asked for the number of decimal places that you wish shown from whole
numbers down to 13 decimal places (if your computer is that accurate). You then enter the value to be
apportioned, and the number of parts into which it is to be divided. You then enter each component of
the group to be used as the basis for apportionment. The program prints out a table that shows each of
these amounts, the percentage each is of the group total, and the corresponding apportioned amount. At
the conclusion, it prints the totals of these three columns.

Example

Ten employees at Widgets, Inc., are receiving bonuses from a $30,000 pool. If each receives a share
proportionate to his salary, how much does each one get?

Name Salary
Abelson $54,000
Boucher $47,000
Charleston  $40,000

Dryden $33,500
Evans $29,750
Freisner $26,000

Goodine $24,500
Holloway $21,000
Ishikawa $17,500
Johnson $15,000

Answer:

AFFORTIONMENT BY RATIOE

ENTER THE NUMEBER 0OF DECIMAL

FLACES 0OF ROUNDING YOL WANT:

0 FOR WHOLE NUMBERS, 1 FOR TENTHS, ETC.
LF TO %,

ENTER TOTAL TO BE AFPFORTIONED

TIROOO00

ENTER NUMEBER 0OF FORTIONS

10

ENTER AMOUNT 1
TEH4000

ENTER AMOLUNT =2
T47000

ENTER AMOLUNT

T40000

ENTER AMOLUNT 4
TIAII00
ENTER AMOLUNT S
TR2RTE0
ENTER AMOUNT &
TR2LE000

ENTER AMOUNT 7



APPORTIONMENT BY RATIOS

TE4Z00

ENTER AMOLUNT &

F21000

ENTER AMOLUNT %

17500

ENTER AMOUNT 10

15000
AMOLINT FERCENT AFFORTIONED
54000 17.52
47000 15,25
40000 12,95 ]
2S00 10.87 e
2750 P, A5 2
ZLEOO00 2.43 2520.41
24500 7.95 2384.43
21000 &L 81 2043
17500 b I 1705 1A
15000 4,86 145%,. 84

TOTALS 308250 100, 00 20000

LAST ITEM ADUSTED WHERE NECEZZARY

Practice Problems

1. A mayor running for re-election wants to divide his campaign workers among the city’s six districts
based on the population of each district. He has 42 campaign workers, and the districts are populated as
follows: District 1: 29,842; District 2: 17,420; District 3: 14,625; District 4: 24,314, District 5: 21,209;
District 6: 18,956. How many workers should he place in each district?

Answer: District 1: 10; District 2: 6; Disrict 3: 5; District 4: 8; District 5: 7; District 6: 6.

2. A winery has 120 bottles of wine that it wants to distribute among its employees. If the wine is
divided in proportion to each employee’s seniority, how much wine does each employee get?

Name Years Employed
Jones 22
Romero 18
Lippitt 14
Doyle 8
Peterson 4
Covey 2
Miller 2
Bennett 1

Answer: Jones: 37 bottles; Romero: 30 bottles; Lippitt: 24 bottles; Doyle: 14 bottles; Peterson: 7
bottles; Covey: 3 bottles; Miller: 3 bottles; Bennett: 2 bottles.

Program Listing

10 PRINT "AFPHRTIHNMENT BRY RATIOESM

20 DIM ACL1O0)

20 PRINT "ENTER THE NUMBER OF DECIMALM

40  PRINT "PLACES OF ROUNDING YOL WANT:"

50  PRINT "0 FOR WHOLE NUMBERS. 1 FOR TENTHS. ETC."

41
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&0

70

S0

20

100
110
i1z
120
130
140
150
140
170
120
120
200
210
220
2320
240
250

D
e o

20
270
280
290

200
210

PRACTICAL BASIC PROGRAMS — APPLE Il

PRINT "UP TO 9,
INFUT K1
FRINT "ENTER TOTAL TO BE AFFORTIONED"
INFUT 52
PRINT "ENTER NUMBER OF PORTIONS"
INFUT N
REM ENTER RATIO AMOUNTS ONE BY CONE
FOR I =1 TO N
PRINT "ENTER AMOUNT "3
INFUT ACI)
€1 = §1 + A(I)
NEXT I
FRINT TAB( £)3"AMOUNT"; TAE( 19)3; "FERCENT":
FRINT
FOR I = 1 TOON - 1
F o= INT (10000 # A(I) / 51 + 0.5) / 100
FI = F1 + P
R = INT ((52 % A(I) / S1) % 10 = (R1) + 0.5)
S22 =53 + R
FRINT TAB( £)3A(I); TAB( 19)3F; TAR( 30)3R
NEXT I

FR = INT ({100 - F1) # 10 ~ (R1) + 0.5) / 10 =
SR = INT ((32 - 52) # 10 ™~ (R1) + 0.5) /7 10 =~
FRINT TAEB( £)5A(N): TARC 19)3FR: TAB( 20)3;SR

FRINT

TAR( =20) s "AFFORTIONED"

/10 ™ (R1)

(R1)
(R1)

FRINT "TOTALS"s TAR( 8)3513 TAB( 19)5"100.00"; TAR( 20)352

FRINT
FRINT "LAST ITEM ADJUSTED WHERE NECESZARY!
ENLD



43

Internal Rate of Return

Internal Rate of Return (IRR) is the rate at which the sum of all cash flows discount to the amount of the
initial investment. This program finds the rate by using a half-interval search.

To use the program, enter the amount of the initial investment, then the term of the investment (in
years), and the cash flow amount for each year. Enter outflows (funds you invest) as negative numbers.
Enter an initial investment of zero to end the program.

IRR can also be used to compute the yield to maturity of a bond by entering the price of the bond as
the initial investment, the number of years to maturity as the term, coupon amounts for each year they
will be received as the cash flow amounts for those years (enter the total amount to be received in each
year), and coupon amount(s) plus the maturity value of the bond in the last year (when the bond will
mature). The IRR returned by the program is the yield to maturity of the bond.

Program Notes

The half-interval search at lines 320 to 540 will find rates of return between 0% and 99%. If this range is
not wide enough to suit your needs, change the initial values of variable L at line 330 and H at line 340.
These are the low and high search limits. Make sure that upon the first execution of line 370, the value of
(L+H)/2 is not zero, as that will cause premature exit from the search algorithm.

Example

Bob T. has an opportunity to invest in a venture. An initial investment of $10,000 is needed, with cash
returns of $4,000, $5,000, and $3,000 over the next three years. His required rate of return is 15%.
Should Bob accept this investment?

Answer: No. The IRR of this investment is 10.1331%. The accept/reject criterion stipulates rejection
of any investment whose IRR is less than the required rate of return.

INTERMAL RATE OF RETLIRN

ENTER THE AMOLUNT OF THE INITIAL
INVESTMENT (O TO ENDD 710000

NUMRER OF CASH FLOW PERIODZ T3

(ENTER INFLOWS A% POSITIVE.

DUTFLOWS AS NEGATIVE AMOLINTE)

CASH FLOW FOR FERIOD 1 74000
2 OPE000

INTERNAL RATE 0OF RETURM = 10.,13321%

ENTER THE AMOLNT OF THE INITIAL
INVESTMENT (O TO ENLDD 2?0
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Practice Problem

A new bond issue offers a coupon rate of 8.25% and matures in 7 years. What is the yield to maturity of a
$10,000 bond if the price is $8,500?
Answer: The yield to maturity is 11.4831%.

Program Listing

10 FRINT "INTERNAL RATE 0OF RETLRN"
20 REM  FUNCTION TO ROUND TGO NEAREST HUNDREDTH
20 DEF FN A(X) = INT (X # 100 + 0.5) / 100
40 REM  FUNCTION TO ROUND TO NEAREST TEN-THOUSANDTH
=0 DEF FN B(X) = INT (X # 1E4 + 0.%5) / 1E4
&0 REM  CHANGE SIZE OF ARRAY C() IF NECESSARY
70 DIM CO1E)
20 PRINT
20 PFRINT "ENTER THE AMOUNT 0OF THE INITIAL"
9% PRINT "INVESTMENT (0O TO ENDD) "3
100 INFUT I
110 REM END FROGRAMT
120 IF I = O THEN 590
120 FRINT
140  PRINT "NUMEER OF CASH FLOW PERICDS "3
150 INFUT N
1640 REM RESTART IF NUMEER OF CASH FLOW PERIDDS IS INVALID
170 IF N < 1 THEN 20
50 REM  LOOF TO INPUT AND SUM CASH FLOW AMOUNT (5)
190 F = 0
200 FRINT
210 PRINT "(ENTER INFLOWS A% POSITIVE,
FRINT "OUTFLOWS AS NEGATIVE AMOUNTE)
FOF o = 1 T N
IF 0 > 1 THEN 240
FRINT "CASH FLOW FOR FERIOD ";
GOTO 270
FRINT * "y
PRINT 3" "3
INFLT C¢0)
NEXT .J
FRINT
REM INITIALIZE VALUES
a0 | 0
40 H = 1
Rl = 0
REM GUESS RATE
70 R o= (L + H) / =
20 REM EXIT IF RATE REMAINS LINCHANGED
v IF R = R1 THEN 550
400 REM  SET LAST GUESS TO CURRENT GUESS
410 R1 = R
420 REM ADD PRESENT VALUES FOR EACH YEAR BASED ON RATE OF
420 T = O
440 FOR J = 1 TO N

il

(HIGH RATE + LOW RATE) / 2




INTERNAL RATE OF RETURN

4530 T = T + FN AW /7 (R + 1) ™ )

4£0  NEXT .

470 REM IF TOTAL FRESENT VALLUES EQUAL INVESTMENT. EXIT
420 IF T = I THEN 3350

420 REM  SET HIGH OF LOW RATE TO CURRENT GLIESES

500 IF I > T THEN 3320

510 L = R

20 GOTO 370

BE20 H = R

540 GOTO 270

BEO PRINT ®

BAEO FRINT "INTERMAL RATE OF RETURN = "3 FN B(R % 100)3"%L"
570 PRINT

=E0 GOTO 80

520 ENID

References

Chase and Aquilano. Production and Operations Management. Homewood, Ill.: Richard D. Irwin, Inc.,
1977. Pages 131-32.

Rosen, Lawrence R. The Dow Jones-Irwin Guide to Interest. Homewood, Ill.: Dow Jones-Irwin, 1974.

Solomon and Pringle. An Introduction to Financial Management. Santa Monica, Calif.: Goodyear
Publishing, 1977. Pages 257-61.
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Financial Management Rate of Return

Financial Management Rate of Return (FMRR) differs from Internal Rate of Return in several respects.
For some investments, particularly real estate ventures, FMRR will provide a more realistic value than
IRR. FMRR assumes only cash flows after financing and taxes are considered, and it ignores the fact that
other sources of funds may be available.

To use the program, you enter the term of the investment (in years), then a liquid investment rate.
This is a rate at which funds can be invested in any amount, at a guaranteed after-tax rate, and withdrawn
as needed (such as a savings account). You also enter a ‘‘safe’’ fixed investment rate. ‘‘Safe’” means the
return on the investment will be at least that high. This investment can be a real estate project or other
fixed investment of comparable risk at after-tax rates above the liquid rate, such as certificates of deposit
or Treasury bills. The fixed investment should have a minimum amount that can be invested. Enter this
amount, too.

The program will indicate points where you will be expected to invest funds in the liquid and fixed
investments, the actual initial investment you will need to make (the difference between that amount
and the original initial investment must be invested at the fixed rate at the beginning of the first year),
the actual total return on the investment, and the rate at which the actual total return discounts to the
actual initial investment (the FMRR).

Horatio plans to buy an apartment house. The terms require $10,000 down payment to be made now,
and payments of $50,000 to be made next year and the following year. Cash flows indicate that at the end
of years 3 and 5, Horatio can expect to receive $30,000 from his investment. He plans to remodel the
building during year 4, at an estimated cost of $20,000. Finally, in year 6 he plans to sell the building for
$250,000. The liquid investment rate available is 5%, and a minimum $10,000 fixed investment will earn
at least 10%. What is the FMRR on Horatio’s investment?

Answer: 19.348% (The IRR of this investment is 25.2%.)

"FINANCIAL MANAGEMENT® RATE OF RETLRN

NUMBER 0OF YEARET &

LIGID INVESTMENT INTEREST RATE 25
“EAFEY FIXED INVESTMENT

INTEREST RATE *10

MINIMUM AMOUNT OF FIXED

INVESTMENT 210000

(ENTER INFLOWS A5 FOSITIVE,
OUTFLLOWE AS NEGATIVE.)

ENTER CASZH FLOW AMOUNT FOR YEAR
F=10000

e 2 OO00

I AFAWS

iy
A
o
=
D
't
—~
e
~
't
—~
!



FINANCIAL MANAGEMENT RATE OF RETURN ) 47

LIGITD INVESTMENT OF %1%047
T BE MADE AT END OF YEAR =

FIXED INVESTMENT OF $10%52
T BE MADE AT END OF YEAR =
FIXED INVESTMENT 0OF $Z20000
T BE MADE AT END OF YEAR 5

ACTUAL TOTAL INITIAL INVESTMENT
= $102971

TOTAL RETURN ON INVESTMENT
= $2P7E77

“FINANCIAL MANAGEMENT
RATE OF RETURN = 1%,324&8%

WOLILLDY Yo LIKE TO RE-RUN THIZ FROGRAM
WITH NEW DATAT (Y/N) 7N

Practice Problems

1. What is the FMRR on a 6-year project if the liquid rate is 7.25%, the fixed rate is 15% (with a
minimum investment of $10,000), and the initial investment is $100,000? Cash flows will be $30,000
inflow year 1, $45,000 outflow year 2, and $50,000 inflows during each of the remaining 4 years of the
term.

Answer: The FMRR is 11.783%.

2. On a 4-year investment, requiring $10,000 initially and cash flows of —$2,500, $5,000, —$2,500,
and $25,000 during the term, what is the FMRR ? The liquid rate is 8.5%, and a minimum $1,000 fixed
investment will return at least 13%.

Answer: The FMRR is 23.303%.

Program Listing

10 FRINT " FINANCIAL MAMAGEMENT® RATE OF RETURNY
20 REM  FUNCTION TO ROUND TO NEAREST THOLWEANDTH

20 DEF FN B¢(X) = INT (X # 1EZ + 0.5) / 1EZ
40 REM —— CHANGE DIMENSION OF ARRAY C0)

4% REM —— TO MAXIMUM NUMBER OF YEARS

20 DIM Z(12)

&0 PRINT

70 PRINT "NUMBER OF YEARSZ "3

20 INFUT N

20 PRINT "LIGUID INVESTMENT INTEREST RATE "3
100 INFUT R1

110 R1 = R1 / 100 + 1

120 PRINT "“SAFE-” FIXED INVESTMENT ©

125  PRINT "INTEREZT RATE "3

120 INFUT R2Z

140 R = R2 /7 100 + 1

150 PRINT "MINIMUM AMOUNT OF FIXEDR ¢

155 PRINT "INVESTMENT "3
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470
=00
510
H520

HE0

=540
545
S50
560
570
=E0
=220
00
10
HZ0

L25

£330
&40

PRACTICAL BASIC PROGRAMS — APPLE Il

INFUT M
FRINT

FRINT

"(ENTER INFLOWS A% POSITIVE. "

PRINT "OUTFLOWS A NEGATIVE.)"

FRINT

FRINT "ENTER CASH FLOW AMOUNT FOR YEAR"
FRINT " 0 "

INFUT CO

FOR

Jo= 1 TN
FRINT

" e '. " e
L) ?

INFLUT 260

NEXT

FRINT

REM
REM
REM
REM
FOR
REM

REMOVE ALL FUTURE OUTFLOWE RY LUTILIZING
FRIOR INFLOWS WHERE FOSSIRLE

FIRST, FIND OUTFLOWS

Jdo= 1 TON - 1

SEIF OVER INFLOWS AND ZERD AMOUNTS

IF o) > = 0 THEN 520

REM

REM

IF
REM
REM

OUTFLOW FOLND

D

NOW FIND FRIOR INFLOW(E)

=._ S R |
IF K
Ced — E) < = 0 THEN 320

JTHEN 220

i

INFLOW FOUND. REMOVE AMOUNT NEEDED
O ZERD OQUTFLOW IF POSSIRLE

Ol = E) = 2(d - E) + INT (A / R1 ™ k)

IF ¢ — E) = = 0 THEN 4%0

REM
REM

IF NOT ENQUGH MONEY AVAILABLE.
CORRECT TO ZERD THE INFLOW

A+ INT ( ABS (C() — ED)) % R1 ™ k)
6l — E) = 0

QY
EOT
e

= A

H00

= )

FRINT "LIGUID INVESTMENT OF $"3 INT ( ARS (A / R1 ™ E))
FRINT "TO BE MADE AT END OF YEAR "3 - K

NEXT

FRINT

REM
REM
FUOR

OISCOUNT REMAINING QUTFLOWS TO
FREZENT AT LIGUID INTEREST RATE

Jd= 1 TON — 1

IF 26 » = 0 THEN 520

CoO =
=)
NEXT

0 =

REM
REM
REM
FOR

Co +  FN BCCGH /7 RL O™

=

A

INT ¢ ARZ (CO) + 0.5)

COMPOLUND FORWARD ALL REMAINING
INFLOWS GREATER THAN MINIMLUM
FIXED INVESTMENT AMOLINT

do= L TON - 1

IF C6) <o M THEN &A70
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50 C(IN) = C(N) + FN BOZOGL) # RZ2 S (N - 1))
60 PRINT "FIXED INVESTMENT OF $"30C()

AES PRINT "TD BE MADE AT END OF YEAR "3

&H70 0 NEXT W

&30 PRINT

A0 DIN)Y = INT ( ABS (C(N)) + 0O,5)

700  FPRINT "ACTUAL TOTAL INITIAL INVESTMENT"

705 PRINT " = Y300

710  FRINT "TOTAL RETURN ON INVESTMENT®

71%  FRINT " = $"IC(N)

720 REM INITIALIZE LOW AND HIGH

725 REM  GUESSES,. SET LAST GUESS TO ZEROD

720 L= 0

740 H = 1

750 RO = O

THO R = (H+ L) /2

770 REM EXIT IF RATE REMAINZ LINCHANGET

720 IF R = RO THEN 210

720 REM  SET LAST GLUESS TO CLURRENT GLESS

=200 RO = R

210 REM CALCULATE FRESENT VALUE OF

215 REM  FUTURE VALLE BASED ON RATE OF R

220 T = INT (C(N) /7 ((R + 1) = N))

830 REM IF FRESENT VALLUE EQUALS INVESTMENT.EXIT
240 IF T = 20 THEN 210

250 IF T > 0O THEN &%0

2640 REM  SET HIGH OR LOW GUESZS TO CLURRENT GLEDSE
270 H = R

=SE0 G0TO 740

290 L= R

200 GOTO 740

#10  FRINT

220 PRINT "“FINANCIAL MANAGEMENT <"

P25 PRINT "RATE OF RETLRN = "3 FN B(R # 100):"%L"
230 REM  RESTART 0OF END PROGRAMT

240 PFPRINT

25O PRINT "WOULD Yo LIEE TO RE-RUN THIZ PROGRAM"
@55 PRINT "WITH NEW DATA™ (Y/N) "3

2EQ INFUT Z%

270 IF Z¢ = "Y" THEN &0

230 IF Z$% < > "N" THEN 250

@20 END

References

Determination and Usage of FM Rate of Return. Detroit: Realtron Corporation, 1973.

Messner, Schreiber, and Lyon. Marketing Investment Real Estate Finance Taxation Techniques. Chicago:
Realtors National Marketing Institute of the National Association of Realtors, 1975.



50

Financial Statement Ratio Analysis

This program calculates 22 ratios of interest to an investor, based on data you enter from a firm’s
financial statements. They indicate a firm’s profitability, liquidity, activity, and capital structure. You
should only compare the ratios of a firm with others in the same industry, or against an industry average.
To use the program, enter the name of the firm which you are analyzing, the date of financial statement
and selected dollar amounts from it. You also need to enter the number of common shares outstanding,
market price per share and dividends paid per share.

Jim would like to invest in an issue of common stock from a manufacturer of computer equipment. Its
financial statements are shown below. Wimpytron has 7,000 shares of common stock outstanding at a
market price of $17.50 per share. Dividends of $1.25 per share were paid to stockholders of record from
July 1979 through June 1980.

WIMPYTRON, Inc.
Balance Sheet as of July 1, 1980
(figures in thousands of dollars)

ASSETS LIABILITIES AND EQUITY

Cash $ 50 Accounts Payable $ 75
Accounts Receivable 100 Notes Payable 155
Marketable Securities 20 Total Current Liabilities $230
Inventory 200

Total Current Assets $370  Long-Term Debt 190

STOCKHOLDERS’ EQUITY

Plant and Equipment 500 Common Stock 40
Less: Depreciation 30 Retained Earnings 380
Total Fixed Assets 470 420
TOTAL ASSETS $840 TOTAL LIABILITIES AND EQUITY $840

WIMPYTRON, Inc.
Income Statement as of July 1, 1980
(figures in thousands of dollars)

Net Sales $985
Cost of Goods Sold

Beginning Inventory $380

Purchases 200

Less: Ending Inventory 200

Total Cost of Goods Sold _380
Gross Margin $605
Selling Expenses 150
General & Administrative Expenses 220
Interest Expense 70
Total Expenses 440
Income Before Taxes 155
Income Taxes 78
Net Earnings After Taxes $73

How would you run the program to analyze this firm?



FINANCIAL STATEMENT RATIO ANALYSIS

FINANCIAL STATEMENT RATIO ANALYSIE

NAME 0OF FIRM TWIMFYTRON INC.
MONTH/DAY/YEAR 2JULY 1 1921
—————— INCOME STATEMENT-————-—
ENTER AMOLUNTS FOR:

NET SALES ?285000

BEGINNING INVENTORY 320000
ENDING INVENTORY 27200000
COST OF GOODS SOLD 2320000

INTEREST EXPENSE 770000
FRE-TAX INCOME 7155000
INCOME TAXES 72000

ENTER AMOLNTS FOR:
CASH 7S0000
ACCDINTS RECEIVABLE 7100000
NOTES & MAREETARLE SECURITIES 220000
TOTAL ASSETS 7240000
CLIRRENT LIARILITIES 72320000
STOCEHOLDERSS ERUIITY 2420000

ALSD ENTER:
COMMON SHARES QUTSTANDING 77000
MARKET FRICE PER SHARE *17.5
OIVIDENDS FPER SHARE #1.2%5

~=EVALUATION OF WIMPYTRON INC, ——
BY RATIO ANALYSIS
ENDING PERICGD: LY 1 1921

— e FROF I TABL I TY~—~—~
RETURN OF ASSETS

-t
a
k2
=~

RETURN ON EQUITY 12.3%

RETURN OF INVESTED CAFITAL 1Z2.4%
EARNINGE FER SHARE $11

OFERATING RATIO (24301

NET WOREING CAFITAL $140000
ACID TEST (QUICKE) RATIO (7391
CURRENT RATIO 1.40%:1

SALES PER DAY %2698, 463
DAYS SALES QUTSTANDING 27,054 DAYS
INVENTORY TURNOVER 1.31 TIMES

————— INDEBTEDNE S5—~————
CREDITORS® INTEREST IN FIRM SO%
TIMES INTEREST EARNED 4,329
DERT TO EQUIITY 1:i
LONG-TERM DEET TO NET WORTH .452:1
LONG-TERM DERT TO CAFITAL .311:1
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STOCEHOLDERS S

0o You WANT ANOTHER ANALYSIE (Y/N) PN

INTEREST IN FIRM S0%
FAYOUT RATIO .114:1
EARNINGS YIELD &2.%%

BOOE VALUE/SHARE $460

FRICE/EARNINGS RATIO

Practice Problems

DIVIDEND YIELD 7.1%

1.5%1:1

PRACTICAL BASIC PROGRAMS — APPLE Il

1. Suppose the balance sheet is altered so the stockholders’ equity is $390,000. (The long-term debt
will be changed by the program.) What ratios will change, and what will their new values be?

Answer: Return on equity, 19.7%; creditors’ interest, 53.6%; debt to equity, 1.154:1; long-term debt
to net worth, 0.564:1; long-term debt to capital, 0.361:1; stockholders’ interest, 46.4%; book value,
$55.714.

2. If you interchange the amounts for accounts receivable and cash, what ratios will change and what

will their new values be?

Answer: Days sales outstanding changes to 18.528 days. All others ratios remain unchanged.

Program Listing

10
20
30
40
=0
&0
70
=20
20
100
110
120
1320
140
150
140
170
120
120
200
=10

215

220
2E0
240
245
250
260

FRINT
oM D
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

"CASH"

"FINANCIAL STATEMENT RATIO ANALYSISM
(20)
OD¢1) = NET SALES
O(z) = BEGINNING INVENTORY
Dez) = ENDING INVENTORY
0¢4) = COST OF GooDs S0l
(%) = INTEREST EXFENSE
D(&) = PRETAX INCOME
0D(7) = TAXEES
ooz = CASH
OD(2) = ACCOUNTE RECEIVAELE
O(10)= NOTES RECEIVABLE
De11)= TOTAL ASSETS
D(12)= CURRENT LIARILITIES
ODe12)= EQUITY
OD(14)= SHARES OUTSTANDING
ODe1%)= MARKET FRICE FER SHARE
O(14)= DIVIDENDE FAID
"NET SALES", "BEGINNING INVENTORY"
"ENDINMG INVENTORY!
"COET OF GOODE SoLD®, "INTEREST EXFENSE"
"FRE-TAX INCZOME"."INCOME TAXESY,
"ACCOUNTS RECEIVARLEY
"NOTES % MAREETABLE SECURITIES"
"TOTAL ASSETS". "CURRENT LIARLITIESM
"ESTOCKHOLDERS S EQUITYY
"COMMON SHARES QUTSTANDINGY



FINANCIAL STATEMENT RATIO ANALYSIS

270 DATA "MARKET FRICE FER SHARE"
275 DATA  "DIVIDENDES FER SHARE"
220 FPRINT

220  FPRINT " NAME OF FIRM "3

F00  INFUT N$

Z10  PRINT " MONTH/DAY/YEAR M3

2320 INFUT Ds

220 REM  ENTER INCOME STATEMENT ACCOUNTE

240 RESTORE

250 PRINT "—-————— INCOME STATEMENT-————-— "
2460 PRINT "ENTER AMOLNTES FOR: M

270 FOR I = 1 TO 7

20 GEOSUR 146420

=0 NEXT I

400 REM ENTER BALANCE SHEET ACCOUNTES
410 FPRINT "=—e—e——RBALANCE SHEET = ——— "
420 FRINT "ENTER AMOJLUNTEZ FOR:"

420 FOR I =8 TO 13

440 GOSUR 1420

450 NEXT 1

440 PRINT

470  FRINT "ALSD ENTER:"“

420 FOR I = 14 T 14

420  GOSUIR 1420

500 NEXT I

510 PRINT

S20  PRINT "—-—-EVALUATION OF "sN$s M-

225 PRINT " BY RATIO ANALYZSISM
S20 PRINT M ENDING FERIOD: "3;D$
240 PRINT

=20 PRINT "————- FROFITARILITY————- "
260 T$ = "RETURN OF ASSETS"

970 X1 2

520 X0 = (D(&) - D(7)) /7 D(11)

590 GOSUR 1470

HO00 T = "RETURN ON EQUITY"

A10 XO = (&) — D(7))Y / D(13)

20 GOSUR 1470

A20 T = "RETURN OF INVESTED CAFPITAL"
640 X1 2

AH50 X0 (O¢&) - D(7)) /7 (DiiL1) - D1z
LHAQ GOSUB 1470

L70 T = "EARNINGS FER SHARE®

AHE0 X1 =
AP0 X0 = (D(&) — (7)) /7 [D(14)
700 GOSLIB 1670

710 T% "OFERATING RATIO"

720 X1 1

720 X0 (OeL) — D&Yy 7/ Do)

740  GOSUR 1470

750 PRINT

76O PRINT " e LIGUIDITY=—m——— "
770 T = "NET WORKING CAPITAL"Y

720 X1 = 3

770 REM CALCULATE CURRENT ASSETS

(

i
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200 C1 = DO3) + D(P) + D(10) + DC3)

=10

REM CALCULATE LONG-TERM DEET

220 LO = D011) — D(12) - D013)

=320
240
S50
280
=70
=50
=20
200
=10
P20
R0
240
P50
PAEO
270
=20
2P0
1000
1005
1010
1020
10320
1040
1050
1040
10465
1070
1020
1020
110G
1110
1120
11320
1140
1150
1140
1170
1120
1125
1120
1200
210
1220
12320
1240
1250
1240
1270
220
1290
1300
1210

X0

T
X1
X0
GOSUR 1470

T = "CURRENT RATIO"
X0 = 1 /7 DO12)

= 1 - D(12)
GOSUR 1470
"OoID TEST (QUICE) RATION

1
(01— D¢ez)) 7/ De1e)

onn

GOSUR 1470
FRINT
FRINT " ————m— ACTIVITY————m "

T = "SALES PER DAY"
X1 =
X0

N

DC1)Y /7 3AE
GOSUR 14670

T¢ = "DAYS SALES OUTSTANDINGY
X1 = 0

XO = D(2) / (1) / 245)

XO = INT (X0 # 1000 + 0,.5) / 1000
FRINT TAEB( S)s3Tes" "sXOs" "3
FRINT " DAYZ"

REM IF NO INVENTORY DATA. SEIFP FRINTING
IF D(2) + DC2) = O THEN 1070

T% "INVENTORY TURNOVER"

X0 04y 7 ((ndez)y + 0¢2)) /7 2
XO = INT (XO # 1000 + 0.5) / 1000
FPRINT TAB( 2)5THs" "sXO0s3" "3
FR<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>