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INTRODUCTION

The programs presented here are set out fon the individual who has a specific
need in mind. Because a detaifed discussion of these programs would require a
text several times the present size of this Librany it has been omitted. Indi-
viduals who have a spenific nequirement will have to be at Least knowledgeable
in the anea the program {8 wiitten about; {e: Statistical programs requine the
user to be gamilian with the terms mean, median, ete. This is because the pro-
grams are wiitten in the venacwlar of thein subfect mattern. With this know-
Ledge alone, no programming experience on the part of the user is required in
orden 1o use any of these programs in mosit systems. Once it 48 detewmined that
a particulor progham may be useful the user menely types in a copy of the BASIC
source code exactly as it appears in the program Listing. Then §oLLow the in-
stwctions forn nunning the program as presented in the Instruction portion of
the wiite up, immediately preceding the program. Also included in the write ups
are statements that appear in the source code which may possibLy need to be
changed to nun in the usen's computen system; ie: RND statements may have to be
changed to FRAND .in orden to compile in certain systems.

PUBLISHERS NOTE: Appendix B included at the end of Volume V was not
mentioned in the preface by the author. We feel this appendix is
the most important single item included in this library. We see
this appendix as a fore runner that might lead the way toward
standardizing a computer language among the manufacturers. This is
in addition to the obvious benefits to all users of this Basic
Software Library.
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Animals Four

Astronaut
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Line Up
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Roulette
Sky Diver
Tank
Teach Me

DESCRIPTION

Computes price and interest for bond purchases.

Analyzes the cost of building design proposals.

Computes effective compound interest rates.

Determines seasonal coefficients for two cycles.

Makes a lease/buy decision for you.

Makes a decision on whether to buy a component or make it.
Calculates depreciation by 4 different methods.

Cal. the most efficient assignment of resources and/or personnel.

Predicts your yearly cash flow.

Performs monthly installment accounting.

Computes interest accruals, monthly.

Computes annual rates of return on investments.
Makes a comparison of mortgage terms.

Optimizes the layout for a plant, shop, office, etc.

Determines your economic order quantity for inventory items.

Performs an analysis of a pert network.

Computes true annual interest rates.

Computes lessor's rate of return for uncertain assets.
Computes a lessor's rate of return after taxes.
Schedules N jobs in a shop with M machines.

Games & Pictures
DESCRIPTION

Teach the computer all about animals.

Land your spaceship on another planet.

Advanced number game, numbers may be algebraic, few clues.
Calculate your Bio-Life Cycle and plan your days.

An advanced war game with big guns.

Plays a regulation game of checkers.

A dice game with hard way odds.

Air fight w/missiles; betweeen a phantom and a mig.

Plays any number of holes; inc. obstacle course.

Have a rap session with Judy via your computer.

Simple number game, all you have to do is unscramble them.
Authentic horse race, any number of players.

Gamblers delight, plays Las Vegas rules.

Sky dive on another planet

A war game between two tanks.

Teach the computer to learn new things.
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PICTURES
DESCRIPTION

introduction

He's absolutely MAD! MAD! MAD!

Our 35th. president.

Loveable ''Peanuts'' character, w/blanket.

A modern miss to put a twinkle in your eye.

Former '"United States' president.

Christmas or anytime this is a beautiful creation.
A true work of art for anyone's gallery.

A message for all seasons.

True and blue, he's the law.

In banner form, perfect for decorating the mantle.
That paragon of Dogdom even plays football.

A picture you can read as well as see.
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DESCRIPTION

Evaluates and selects steel beam sizes.

Calculates convolutions.

Calculates low pass filter components.

Performs interpolations by spline fits.

Uses Gaussion Quadrature to do integration.

Integrates a function by spline fits.

Calc. and plots RF or Acoustic intensities.

Calc. Long. and Lat. from interstellar fix or distance.
Simulates a language compiler.

Calc. the max. & min. values of funct. over a spec. interval.
Calc. position from altitude and azimuth of celestial bodies.
Calculates Blackbody energies, w/filter look-up tables.
Calculates Sun and Moon positions, hourly.

Calculates Power Spectral Densities and FFT's.
Generates random numbers between 0 and 1.

Generates random integers between (X) and (Y).

Solves polynomials by ''Bairstows Method''.

Solves any spherical triangle.

Locates 50 stars (celestial).

Calc. course and distance and incremental vectors.
Solves for all parts of any triangle.

Finds all variables in Basic programs.

Calc. final position; given start and motion vectors
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T-Distribution
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DESCRIPTION

Calculates binomial probability distributions.

Applies the Chi-Square test to samples.

Calc. coefficients of fourier series to apprx. a function.
Calculates confidence limits on linear regressions.
Calculates confidence limits for a sample mean.

Performs auto and cross correlations with plots.

Fits 6 different curves by the least squares method.
Calculates difference of means in non-equal variances.
Plots two functions on the same sheet.

Calculates exponential distributions for a sample.
Performs least squares fit by linear, exp., or power function.
Compares 2 groups of data using the rank test.

Plots 6 equations on the same sheet.

Plots data points on standard teletypes.

Performs least squares polynomial fit.

Performs multiple linear fit with or without transformations.
Finds the mean, variance and standard deviation.

Computes various stat. measures for a variable.

Calculates normal and T-distributions.

Compares 2 groups of unpaired data.

Performs one way analysis of variances.

Analyzes a variance table of one way random design.

Plots functions of X and Y.

APPENDIX A - BASIC STATEMENT DEFINITIONS
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NAME

Billing
Inventory
Payroll
Risk
Schedule 2
Shipping
Stocks
Switch

DESCRIPTION

Performs posting and billing of accounts.

Maintains data for inventory records.

Computes payrolls with full set of deductions.

Performs a risk analysis on capital investments.

Performs the most effi. scheduling of men or resources to loca.
Solves the problem of scheduling and assignments.

Computes the value of stocks.

Calculates the effects of a bond switch.
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General Purpose Programs

NAME DESCRIPTION

Bingo An age old favorite. ''B9, C23, D4, E13, F21, BINGO!

Bonds Computes the yields for a bond for different periods.

Bull If you ever dreamed of being a Matador, here's your chance.
Enterprise Take charge of the Enterprise while Capt. Kirk Is on leave.
Football Authentic NFL version of this well known sport.

Funds 1 Calculates long~term predictions of funds.

Funds 2 Plots the results of Funds 1.

Go~Moku Ancient Chinese game of chance.

Jack Plays Blackjack, Las Vegas style.

Life Life is truly a battle for survival, a real challenger!
Loans Calculates annuities, loans and mortgages.

Mazes Generates unique maze puzzles for you to solve.

Poker Five card draw - for up to 5 players.

Popul Performs population projections for defined areas.

Profits Determines the profitability of a firms various depts.
Qubic 3-Dimensional Tic~-Tac~Toe.

Rates Calc. the effective annual interest rate for stated interest.
Retire Calculates your Civil Service Retirement benefits.

Savings Computes savings plan profiles.

SBA Calculates repayment schedules for SBA loans.

Tic~Tac-Toe An all time favorite for young and old alike.
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Andy Cap Draws this famous cartoon character.

Baseball Plays a full 9 innings of baseball.

Compare Compares two groups of data.

Ctonfid 10 Determines the confidence limits for a normal population.
Descrip Provides a description of uni-variant data.

Differ Computes the diff. of the means for data of equal variance.
Engine Calculates the otto cycle of engines.

Fourier This program evaluates fourier series.

Horse Draws a picture of a horse.

Integers Computes integers as the sum of other integers.

Logic Determines conclusions from logic statements.

Playboy Draws the playboy symbol.

Primes Factors numbers into their primes.

Probal Calc. Chi-Sq. and probabilities from 2X2 data sets.
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Quadrac Solves quadratic equations

Red Baron Draws a picture of the infamous Red Baron.
Regression 2 Calculates linear regressions.

Road Runner ""Beep! Beep!' Draws a picture of the Road Runner.
Roulette Computerized '"Wheel of Fortune'', plays roulette.
Santa 01d Saint Nick appears as jolly as ever.

Stat 10 Calculates quantities for two groups of paired data.
Stat 11 Computes sample statistics.

Steel Calculates steel beam capacities.

Top Computes cost for surfacing a road or driveway, etc.
Vary Performs an analysis of a vari. table; one-way random design.
Xmas Generates a '"'SINGING'" Christmas card.
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A Complete Business System

NAME DESCRIPTION

Ledger Maintains ALL Company accounts and generates ALL financial
reports. Includes routines for: Pyrl, Inv, Depr, A/R, A/P,
Balance Sheets and Profit & Loss statements, etc.
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PREFACE

The information contained in these pages represents the culmination of a
very large project. That of compiling a versatile and complete Software
Library that will be of use to a large number of diverse individuals. The
programs presented here when combined in a system will represent a very
powerful library bank. Such a work as this has been attempted in the past
in such areas as cook books, electronic source books, mathematical tables
and even computer games. But to date such a collection as this has yet to
be offered to the average individual to use as he chooses. The word "at -
temped'' was used as no work is ever considered complete by everyone regar
dless of its thoroughness.

The programs presented here were chosen for their uniqueness and general
usefulness. There should be at least one program included that will be of
use to every type of individual whether they have access to a computer or
not. Computers are a wonderful and very useful tool. Through this Library
| hope to interest more people into becoming involved with computers. The
Library is written so that little or no computer programming experience
is required to invoke any of the programs. The programs that are present-
ed here are all written in the computer language called BASIC. Each pro -
gram has been successfully run on a G.E. 635 computer. The entire source
code is presented as well as a short narrative page which defines the pro
gram, tells who might be interested in using it, a brief set of instruc-
tions or how to get them and then any limitations in the program are no-
ted. In the limitations section the storage length in K Bytes is given so
the prospective user will know how much memory to allow for the program.
Where possible the amount of memory space required for full execution is
given for the programs, this space is independent of the space already oc
cupied by your BASIC compiler.

The programs are broken down into five sections or parts. Each part deals
with a specific type of program. Part 1 contains business type programs.
These programs will be of interest to individuals who have businesses,
play the stock market, balance their own checkbooks, do installment buy-
ing, figure taxes, etc. There are a total of 20 programs in this section.
Part 2 is the lighter side of the Library as it contains 16 games and 12
picture programs. No computer library is complete without some fun. Among
the games presented in this section is one called Checkers. The game is
rather long but it is virtually machine independent as it doesn't use over
fay techniques or use files. Most of the other games included here are as
exciting as this version of Checkers. Each was chosen so as not to mimic
6thers that the reader may have seen. The pictures are as unusual in their
own way as are the games. Most of the pictures are spread over several pa
ges, this was done not only so the reader will need to run the program to
see the details of a particular picture but also in the hopes of getting
as many of these programs into use as possible. As the picture programs
are very simple it is an easy place for the novice to start learning about
programming.

Part 3 is comprised of Math and Engineering programs. Some of these programs

will be of use to high school students, professional people, sailors, engi-
neers, astronomers, airplane pilots, etc. Most of these programs are very
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technical but they can perform every day calculations quickly and easily
and they are extremely simpie to use. There are 23 general usage programs
presented in this section.

Part 4 is made up of Plotting and Statistical Analysis programs. These
programs can be readily utilized by a number of people In widely differ-
ent disciplines from fishermen to statisticians. The data gathered may
be from a poll, a census, a test sample or even the number of fish cau-
ght on various days. The stat programs will be of invaluable aid to any-
one who gathers data of any kind. The plotting routines will be of use
to most of the people who use the stat programs or programs in Parts 1
and 3. The plotting is done on any standard teletype or terminal and

does not require a special plotter or plotting terminal. There are a tot
al of five direct plotting programs and 18 stat programs in this section.

All of the programs presented here may be run by simply typing the source
code as listed, exactly as it is, into your computer. Now before the pro-
gram will run it will have to be converted into machine code. This Is done
automatically and requires no forethought except to make certain the oper-
ating system you are working In is BASIC. In the larger computer systems
you are asked what system you want — to this type BASIC; the smaller sys
tems only have BASIC, in these you are 0.K.

Immediately following Part 4 is Appendix A. Here, all of the Basic State-
ments used throughout these pages are defined. Each statement is explained
sufficiently well to enable one unfamiliar with this subset to modify any
necessary statements so that the program or programs will compile and exe-
cute with the Basic compiler or interpreter available with their particu-
lar computer. Most of the Basic compilers available today, that require
more then 10K Bytes of storage, will execute all of the programs presented
in these volumes with the possible exception of a few of the games and the
program ""Variable''. Multiple line statements are not used in most of the
programs and only a few programs use string manipulations extensively. A
few of the programs may require more on line storage then is available on
some of the small micro computer systems; these longer programs will not
be executable due to the limited amount of memory. However most of the
programs will execute in 10K Bytes of memory or less, thereby making most
of the programs in this Library executable in virtually any Basic speaking
computer without any required modifications.

Volume 11 is comprised of ADVANCED BUSINESS programs, part 5. This volume
as well as subsequent volumes are intended to make this Library complete
and useful to all individuals.

Each of these programs are written In a subset of the Dartmouth language.
The specific subset is that which was used by General Electric on their
635 systems. These programs have operated without problem on a variety of
small and large machines even several of the new micro computers. The pro
grams that use string manipulations may require slight modifications be-
fore fully executing orn some systems. These programs are mainly found in
Part 2 -~ Games.
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All of the programs in this Library were written or edited by the author.
All of the programs edited by him were given for Inclusion, ''swapped' for
traded, or made public. A few of the original authors of the 'swaps' are
not known, for this | apologize. The others, unless specifically mentioned
in the text, are presented here. In addition | would like to thank the fol
lowing for thelr cooperation in making this work possible.
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PART 5

ADVANCED BUSINESS

PROGRAMS



BILLING:
DESCRIPTION

This is a Bi1ling and Accounts Receivable program. It does not use any exter-
nal data files. A1l of the data is self contained within the program. It gen-
erates the following five kinds of reports: Mailing labels, Customer bills,
A/R, Sales and a last purchase report.

USERS

This program would be used by individuals or companies engaged in selling
merchandise or services.

INSTRUCTIONS

A1l of the customer and billing data must be updated in data statements be-
fore the program is run. Initially the data must be input to the program,
then, after the first executionsthe program with the data included is saved
on paper or magnetic tape. After this the data only needs to be updated as
it changes. List the program for detailed information about data entry and
updating.

As this program does not use Use Files it should execute in any Basic speak-
ing computer that has sufficient on line storage. The program is set up with
sample data that must be removed before entering your data. It is set for a
maximum of 100 customers. This number is set in the DIM statements on lines
1100 and 1120. The source code requires 12K Bytes of memory for program stor-
age. The amount of memory required for execution is a function of the number
of customers you have. This is set in the DIM statements. With it set for 100
customers the program will require about 31K Bytes for execution. Included
after the source code listing is an executed run using the data presently con-
tained in the program.

546



B RER THIS IS THE  BILLING AMD ACR PROGEFARM

o REF FOR FULL MODIFTCATIONS LIST THE FROGREAM

S8 REF THIS PROGEAM IS WRITTEM IH BRSIC

@ REMOTT DOES HOT USE ESTERHAL USE FILES

Dl REFD AL UPDATIMNG IS 70 BE DOME BREFORE ESECUTION

EEM CREATED BY SCIEMTIFIC RESEARCH IHMST.

FEM AL, cusTOMER DFTHA IS COMTATHED IM THE DATA STAETEMEHTS
FEM EACH TIME THE DATH IS UPIETED TO IMCORPORATE CHAMGES
FEM IM  CUSTOMER STHTUS A MEM COPY OF THE FPROGEAM SHOULD
FEM BE MADE. FITHER OM TAFE OF FRFER THEH

FEM EACH TIME THE PEOGEAM IS RUM THE HEL COPY

EEM MHILL BE USED TO IMHPUT THE PROGRAM TO

FEM THE COMFUTER: THE PROGRAM 12 SELF PROMPTIMG

FEM AMD WILL ASE ALL HECESSARY GUEST IOMS.

FEM THE SUBSCREIPT (1881 USED IM THE TIIM

FEM STATEMEMTS 12 THE MAXIMUM HUMEBER OF

FEFM CUSTOMERS THIZ PROGEAM IS SET UP T HAMIDLE

FEEM TO IMCREASE THIS MUMEBER TO AMHY GTHER HUMEBEER

FEM SIMPLY CHAMGE THIZ HUMBER TO THE TESIRED CUSTOMER

FEM LEVEL IM EACH OF THE DIM STRTEMEMTS IHMITALLY

REFM BEFORE THE DATA IS IHFUT TO THE DRTA STATHEMTS.

FEM THE DHTAR STARTEMEMTS ARE USED TO UPDATE THE

FEEM A-F EUERY FPERIOD. WHATEVER THIZ PERICD HAFFEHS TO

FEM BE. THE DATA STATEMEMTS ARE ARFAMGED IM FOUR (4

FEM LIHE ORDERS FOR EASE OF TARTA ENTEY AMD UFTETING.

FEM THE FIEST LIME COMTAIMS RELATIVELY UMCHARGIMG DATH
FEM LIME THO COMTAIMZ PAYMEMT THFORMATION

EEM LIME THREEE COMTAIMS THE MUMBER OF SALES FOR A CUSTOMER
EEM LIME FOUR COMTRIMS SALES DATA - OHE SALE O EACH LIME
EEM THE HUFEER OF THESE SALES LIMES MUST BE COMTAIHED
FEM I DATA LIMHE MHUMEER THREE OF THE FEOGEAM WILL HOT FUM.
FEM THE FOLLOMIMG UARIAEBLES ARE USED IM THIS FROGREARM

FEM Mi=HUMEER OF CUSTOMERS

FEM DE=REFORET DATE

FEM MIIi=ITEM #

FEM EX{I1=ITEM DESCRIPTION (11 CHRRFACTERS OFE LESS PLEASE:
PEM AT =CUSTOMER ACCOUMT #

FEM M=i1Y=CUETOMER HAME (28 CHARACTERS OF LESS)

FEM EF(I1=CUSTOMER STREET ADDRESS

FEM SsiII=CUSTOMER CITY % STATE AUDRESS

FEM STT1=00AMTITY SHIFFED

PEM A=1{11=TATE 'HIFFED

FEM G-I R R

FEM Bill=# OF ITEH— FHP[HHCED BY lU:TﬂHEE

REM PUI)=SELLING PRICE (LESS SALES TAX

w FEM D =CUMULATIVE ﬂMﬂUHT PRIT O FFE SEHT SALES

@ FEM US(I1=DATE 0OF LH’T FARYPEHT
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FEM CHAMGE THE BBEOVE MY # 7O EOURL THE MUMEER OF CUSTOMERS

FEM THAT ARE ENTERED IM YOUR DATA STATEMENTS.
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FEM & IS THE SALES THM PERCEMTRGE

FEIMT

FRIMT

FREIMT

FEIMT

FRIMT

FRIAT © THIS IS THE BILLIMG AHD ACCOINTS RECEIVERELE FROGEAM
FEIMT

FEIMNT

FRIMT

FRIMT "TYPE IM TODAYS DATE: AS: 114075 U5

IMFUT D=

FioR I=1 TO Rl
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FREIMT
FRIHT
FEINT ©
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FRIMT *
FRIMT *
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PRIMHT
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PEIMT
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IF R=1 THEM ZE6E
IF FE=2 THEM 2FER
IF R=3 THERM <488
IF R=4 THEM DSz
IF R=5 THEM &2:d8

GOTO 1960

REFM THIS SUE GEMERATES THE MATILIMG LIST
FEIMNT

FREIMT " THIZ IS THE MAILIMNG LIST ROUTIME O
FREIMT

FRINT "WHEH YOU HAUE THE LABELZ IM PLACE TYFE A 7

IHFUT =

FﬂF I i O 24

FPEINT

MEXT I

LET &=2

FOR I=1 ToO Mi

FEIMT THEIZIIAIT

FRIMT THREIZ 1-Hﬂ!I|

FRIMT THEIZ1:3Rz1(1)

PRIMT TRE(Z 1155111

PEIMT

FEINT

FEIMT

HE=T 1

FEINT

FEIMT

FRINT

FREIMT "EHD OF THE FMAILIMG LIST s o
FRIMT
SOTO 18
FEM THIZ
Ei=A
B2=0
=5

=5

ZUE GEMHERATES THE BILLIMG LIST #2

FEM THE FORMAT OF THE BILL FRIMTIMG IS AS FOLLOWS:

FEM FAGE OHE FRIMTS THE WMAILING ADDRESS
FEM OHTE
FEM ACCOLMHT#

FEM CLUSTOMER HAME

REM ZTREET ALDRESS

REM CITY STATE

FEM

FEM

REHM

REM ITEM# DEZCRIPTION QUAMTITY DATE SHIFFED
REM cacssansaa -

REM smes  asssa .

FEM

FEM
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@ FEM TOTAL AMOUNT PAID = £ HNE.EA
& FEM DATE OF THE LAST PAYMENT
& REM TOTAL FIECES SHIFFED
5
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FEM TOTAL SALES TRH OH SALE = ,

FEM TOTAL AMOUHT DUE = RESEIGRREEE D M, Rl RN
FEM

A PRIMT

1 FRIAT

& ERINT “THIS GEMERATES THE FPREIMTIMG OF THE EBEILLEY
FRIMT "HHEH THEY ARE IM FLACE TYFE R 7 "3

IHFUT 2
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FREIMT
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RESTORE
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FRIHT "TOTAL AMOUMNT TUE =
LET Z5=1g-E(I)

FOoR Ie=1 TO 25

FEIMNT

HE=T Ig

FEM THIS IS TO SKIF 7O THE MEST BILL HERD.

El=#

Bz=t1

Eo=@

HEﬂT I

FBE I¥=1 170 2

FEIHT

HEAT IT

FEIHMT "EHD OF THE ®BILL PRIMTIMG
FERINWMT

FRIMT

EOTO 1e
FEF THI!
LET ki
LET E;=L

LET EIZ=@

FEIMT

FEIHT

FRIWT ¢ CUHEsSTOME R =
FEINMT

FRIMT

FEIMT " ACCHE "% ASR
FEINT

FESTORE

FOr I=1 ToO H1
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tUB GEMERATES THE CUST.
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FEAD AT aME (Tl aRESITI eSS0 oI =TI E1T)
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Te=S{I1#Fi 1)
Te=TE¥{1+3)
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S=RI+TE

NEST I
B3=INT (. 5+100%E2) <1 65
Bl=B1+E3-LI( 1]
EE*EL+UII]

LET E3=f
MHEXT I
PREINT
FRINT

PRINT

PRINT "TOTAL PRYMENTS

SEGUEMCE. ™

EUE RSN SRS
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TaMECIY

L%
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FRINT

4 FRIMT

A GOTO sl

FEM THIS SUBE GEMHERATES THE SALES FEFORT EBY TATE #a
LET Ei=0

LET EZ= ﬂ

LET EZ=
PRIMT
FRINT "WOULD ol LIKE THE SALES REFORT TO COUER A TRTE

FRIMT "OTHER THEM THAT OF TaDAy (YES OR MOL s

IMPUT Y=

FREIMT

IF ¥yE="MO" THEH 5528

IF ¥E="rH" THEH 55z

FRINMT

FRIMT "IHMFUT THE SALES DRTE FOR THIS REPORT "F

IHPUT =

FEIMT

GOTO S5ea

LET f==h=

FRIMT

FRIMNT

PEIWT " SR LE FREFPORET S O S

PRINT * TODAYS TARTE "shE
FEIMT

FRIHT " @ACCH# " ITEM& " DUANTITY " SALES %" CUST HAMEY
FRIMT

FESTORE

FOR I=1 TO Ml
RFEARD ACIYsHELIIRE1
IF BiI)=E THEM 5304
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FERD E*fIT-HfI1~“;IIYuElII FiIl
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HEXT 11
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W OREHM
4 FEM
&1 FER
B RFEM
FEM
HOREH
FEM
=M
FEH
FEH
SaEE REM
St BEM
Haes REM
=2
FEH
4 RFEM
i FEM
W FEM
w1 EEF
FEHM
FEM LEAUE THESE THREE LIMES ALOMHE - PUT 50UR TATS 8ROUMHD THESE L THFS,
SOTO L 8a0an

A FEM THE FERRIMIMG LIMES ARE RESERUET FOR FUTURE EXPAMHSTON,
AR EHI
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Billing Modifications

This program is written using elementary Basic statements for the most part.
This was done to make it compatible with most computing systems on the market.
By adding or modifying a few of the statements this program can be made to
perform as well as a billing program costing thousands of dollars; just for
rental.

The first modification would be to use PRINT USING statements in place of the
PRINT statements for the report print outs. This statement, which may not be
included in a 5K Basic, will force the print outs to be columnar regardless

of the field size or data content. Under PRINT statements for example, when
prices are printed the trailing zeros are suppressed, if this happens in a
dollar column the numbers may be miss read; See the sample listing - Report

#2 (Westaim Sales Co.). To resolve this problem substitute PRINT USING state-
ments to force all dollar amounts into a columnar format for the report print
outs. Lines 3860, 3960, 4060 and 4120 should be changed to PRINT USING state-
ments in order to modify Report #2. For Report #3, the A/R report, change the
PRINT statements in program lines 4980, 5100 and 5120 to PRINT USING state-
ments. Report #4 should have the PRINT statements in Tines 5820, 6100 and 6140
changed to PRINT USING statements and Report #5 should have the PRINT state-

, ments in lines 6700 and 6840 changed. Line 6700 for Report #5 also contains
the field designator which should Timit the printing in the last field, custo-
mer name, to avoid lap over problems. With these slight changes the print

outs will for the most part conform to the format consistent with the stan-
dard forms being used. As a final word about formatting the print outs, have
your TAB( ) statements set to absorb variations in form widths. These TAB( )
settings may have to be changed slightly to initially Tine up with the forms
you are using. For the mailing labels, Report #1, the tab control is in line
2400. Line 3320 sets the number of spaces to initially skip to reach the first
bi1l heading for Report #2 and 1ine 3480 sets the number of spaces the name
and address will be moved to the right on the bill heads. This name should
appear through the window if used in window envelopes. Line 3620 adjusts the
number of skips between the bill head and the first 1ine of the bill body.

Z7 in line 3720 sets the location of the statement date and Z3 in line 3820
designates the start printing position for the billing data. Line 4140 is

used to skip down to the head of the next bill.

The only other modification that could enhance this program would be to re-
move the DATA statements and change the READ statements to READ # statements.
This must be accompanies with a FILES statement and WRITE # statements. When
completed this program will read your customer data from a Use File. Upon in-
clusion of WRITE # statements the program will update when applicable your
customer data automatically. Some individuals prefer to store their data base
in a Use File rather then DATA statements, however the way this program is
written nothing is gained by doing this. If however, the PRINT USING, PRINT
and READ # statements are merged then the program will execute in about 14K
Bytes of memory even with 1000 customers which is a considerable savings in
memory usage. As file manipulations are vastly different from system to sys-
tem, to present this program in its compactest form would restrict its use

to all but the particular computer it was written for, which would defeat

the intentions of this Library.
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THIS I THE BILLIHG 8D ACCOUHTS RECFTUERBLE PROGERAM

TYEE IH TOTFRS DRTE: A%t 1014075 Tt

THE FOLLGHING I= n LIST OF REFPORTS THAT THIS PROGEAM
WILL GEHERATE. TO CHOOSE OHE TYPE IT'S MUMEBERE WHEM ASKFED.

i = PRIMT MAILING LABELS
2 - FRIMT UP EBILLS

~ CHETOMER F-F REFPORT
~ SFALES REFORT

S o- LOET PURCHASE REFORT
£ - ETOF PROGRFAN

RS

WHICH REFOET LOULIE %000 LIKE TO RUH: 71

THIZ 1% THE MATLIMG LIST ROUTIMHE

WHEM YO0 HAUE THE LAEBELS I PLACE THFPE /A ¥ 9%

a7 ile
HESTHIM SF
: ko

Sald SHERMOOD AUE.

FEMIMGTON TRk
AKESTIE T 45217

OMEGE THOL 0
S
STAMFORT M 91065

rele
DIGITREAM CO.
24l =2T. LAMREMCE
FRZADEHA CH 211685
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EMIN OF THED FIRTLIHG LLTST s

THE FOLLOWIMG TS A LIST OF REPORTS THRT THIS

FEOGREAM

WMILL GEMERATE. TO CHOOSE OFHE TYFE IT*S MUMEER MHEH RSEETD.

= FRIMT MAILIMNG LABELS
- FRIMT U BILLS

- CHEETOMER ACR REPORET
- SHLES FEFORT

----- LAST FURCHASE REPORT
£ STOR PROGRRAM

ta1 N o=

2k

WHICH REFOET WOULT w00 LIEE TO RELH:

THIZ GEHERATES THE FREIMTIMG OF THE
RIHER THEY ARE IH FLACE TYFE R T 257

Avile

RESTARIM SALE:S C0,
227 M. CHERRY ST,
AELEDSE IL 27215

Fod . PULLEY
WIFE MEZH
HILd HREMCH
HAMT =Ek

TOTHL AFCLIHT PRID = = Fll.7&
DATE OF LAST PRYMEMT = 12717975
TOTAHL FIECES SHIFFED = 1@=
TOTAL SALES TA:S AMT. = = 49, 45
TOTAL AMQUHT DUE = BRI

BILLE

o
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'JFUHHH HLIE

TOTAL AMOUHT P
DATE OF LAST PF IR ¥
TOTAL PIECES 'HIFFED = o
TOTAL SALES TARH ART. = & B

TOTAHL AFOUIHT DLE = AR NN R E S P X R R e e

S LAMREEHCE
FHSA DFHH CH 21105

ELEM. B &,
- FLESE BLOCE £
S L A T FLASTIC BOD "

e

TOTARL AMOLET PRI = &
OARTE OF LAST PAYMENT =
TOTHL FIECEZ SHIFFED =
TOTAL =ALES TARS AMT. =
TOTAL AMOUHT DUE =
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Ei3

o T S 0 R
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e

Hé FLEL.

O 3

FEFIDER PR Taiied

CLOBE
FTLE |
FLASTIC RO I
S HAMDE SAK e

TOTAL AMOUNT PRIT = 113,35
THETE OF LAST PAYMEHT = Zo9-7s
TOTAL FIECEZ SHIPRED e
TOTAL SALES TR= ARMT.

= &4, o
TOTAL AFCUNT DUE

UI I L

FHDE OF THE BILL PRIMTIMG SEGUEMNCE.

THE FOLLOHIMG IS5 A LIST OF REFORTS THRT THIZ PROGREHM
MILL GEMERATE. TO CHOOSE OHE TYFE ITYS HUMBER WHEH AzERTL

- PRINT MAILIMG LRBELS
- PRINT U BILLE

- CLETOMER AR REFORT
- SALES REFORET

- LAST FLURCHASE REFPOET
- STOF FROGEAM

o L0 0 T e
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BIHICH REFPORT WO Yo LIEE TGO RUMD FR

ST OME RS iR FOEFTRT BeFTE,

FICC ERTEE FRAMEHTS L% THTE LT HEE

FEETATH ORLFS OO0,
REMINGTIN O

11 ekl Can,

—lti—'F“l-slllF ELFLC.

TOTHL PRYPEMTE = LEEEELEY
TOTAL ACCOUNTSSREC, = F =

THE FOLLOWIMG IS A LIST OF EEFORTS THRT THIS PROGEAM
WILL GEMERATE. TO CHOOZE OME TYFE IT'S MUMBER WHEM ASEET.

-
}

FEINT MRILIMG LABELS
FRIHT UF BILLS
CLSTOMER AR REFORT

[
|

4 - SALES REFORT

LAST PURCHASE EEPORT
STOF FROGERAPM

[
i
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MHICH FEFORT 0D W LIFE 70 Rl

CTHER THEM THART OF TODRY (vE= OF HOd 2yED
IHFUT THE SRlLES DRTE FOR THIZ BEFORT 7113778

nOH L E =S BEEFRFORT FOoR 1-120°T8

TOTers DATE @08

"'~,§

AT 1 TE M GUFHT T SRLES = CUET HAME,

Yl

T
£ PRl A0

1772 DIGITRAM T0.
Ko HEL T PIGITRAM OO,

TOTHEL FIECES ZOLD THIS DRTE
TOTAL SALES THe THIZ DATE :
TOTAL RECEIFPTS THIZ IRTE H

Ty G
s
Pt 13}
A

i)
fix
R e

BOOLTE SOl LIRE TO CHECH THE SALES FOR AMOTHER DARTE @ 2ES
WO O LIKE THE SALES REFORET TO COUERE A DARTE
OTHER THEM THAT OF TODARY (YES OR HOY 2YES

IMFUT THE ZALES DARTE FOR THIS REFPORT 21-21-76

= AL E S FEFORT FoR La21778
TOUAYS DATE Dose7e

H
e
e’
oot

S TTEH CILIAHTITY SRLES = CUET HAME

b i = SUPERIOR ELED.

e e le

TOTAL PIECES Z0OLD THIS DATE 1
TOTAHL SALES TR THIZS DATE : BC £
TOTAL RECEIFTS THIZ DRTE A =
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PHIOH BEFORT WOLLTC WO LIEE TO RBUM: 25

L#s PR DA AR E RETORT W76

CHERTITY TETE LU MR

ESTHIN SHLES D,
FEMINGTOM CHH
OIGITRAM C0,
SLIFERTOR ELEC,

MILL GEMERATE. TO CHOOSE OHE TYPE IT'S MHUMBER WHEH ASKEED.

I = FRIMT MAILIMNG LABELS
= - PRIMT UF RBILLE

- CUSTOMER A<F REFORT
4 = SALES REFORT

- LAST PURCHASE FEFPORT
& o— STOF PROGEAM

WHICH FEFORET MOULT vOL LIRE T RUM: &
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INVENTORY:
DESCRIPTION

This program is designed to keep track of all inventory data. The program
does not use external data files for data handling as all of the data is
contained within the program itself. Items are categorized according to
their item #, class code, location, vendor code, etc. Data fields are pro-
vided for item description, item cost, selling price, etc. The reports
generated by this program include: (1) Activity Report, (2) Minimum Quan-
tity Search, (3) Inventory List, (4) Inventory List by Class and (5) In-
ventory List by Vendor.

USERS

Anyone who wishes or has need to categorize the items in their possession
could use this program as well as the small businessman with supplies and
stock records to maintain. This would include housewives with kitchen in-
ventories, hobbyist with equipment and parts inventories, do-it-yourselfers
with tools and hdwr., and of course the small businessman or company.

INSTRUCTIONS

The data must be updated in the data statements before the program is run.
The data is entered and handled in a similar manner as it is in the Billing
program. This program is self documented and contains a full set of instruc-
tions for data handling. List the source code for detailed information.

LIMITATIONS

This program requires 11K Bytes of memory for source code storage. The amount
of memory required for program execution is a function of the size of the DIM
statements in lines 1000 and 1020. It is presently set for 100 classes and

100 subclasses. That amounts to a total inventory of 10,000 different types

of items. With the size set to 100 the program will require 24K Bytes of avail-
able memory for execution. A sample run of this program is presented at the
end of this program.
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POTHED CORPUTER: THE P HF] ELF PRL
B R H“ L F

THE )
f“:':TF-iTEhE,H "
IHUEHTORY £
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Inventory Modifications

This program has been written using no FILES statements or PRINT USING state-
ments. This was done to assure maximum compatibility with the various Basic
compilers currently on the market. The operation of this program can be re-
fined by substituting PRINT USING statements in place of some of the PRINT
statements controlling report print outs. If your Basic compiler or inter-
preter doesn't incorporate the Print Using statements this program without
any modifications will function quite normally without error as currently
written, however some of the dollar amounts may be printed right hand justi-
fied with the trailing decimal zeros suppressed; See the sample listing of
the Activity Report, Report #1.

The PRINT USING statements could be substituted in reports #1, 3 and 4, for
increased readability. For Report #1 amend lines 4040, 4300 and 4320 by in-
serting PRINT USING statements for the PRINT statements. For Report #3 Tines
5560, 5580, 5740 and 5780 should have their PRINT statements converted to
PRINT USING statements. In Report #4, the Class Code listing, 1ine 6560
should be changed to a PRINT USING statement. The PRINT USING statements
will each require different field designators in the control statement Tines
to assure printing conformity.

The DATA statements may be removed from this program if the data is to be
read in from a Use File. If this is done the READ statements will have to
be changed to READ # statements and a FILES statement will have to be in-
serted around program line 1000. The inclusion of an external Use File can
greatly reduce the amount of on line memory required for program execution,
if the program is written with this in mind. External Use Files were omit-
ted in this version of the program due to compatibility variations between
systems. If such a modification is deemed advantageous the READ # and PRINT
and PRINT USING statements should be merged and the tables removed to con-
serve memory requirements.
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PAYROLL:
DESCRIPTION

This program calculates and compiles a payroll register for all of your em-
ployees. A1l employee data is contained within the program so that external
data files need not be used. The program computes the deductions for FICA
and Federal & State income tax withholdings, permits deductions for employee
insurance, calculates the employers state and federal unemployment insurance
tax and has space provided for an additional deduction calculation (Union
dues, emp. savings, loan repymts, etc.) should such space be needed or re-
quired. Four different print outs are generated by this program: (1) print-
ing of paychecks, (2) Payroll Register; in a tabulated format, (3) employee
data record and (4) a summerized tax record for the employer.

USERS

This program is especially designed for small companies having a standardized
work week and whose employees are paid by the hour rather then salaried.

INSTRUCTIONS

Before the program is run all employee data must initially be entered into
the program. The program is well documented and should be listed for full de-
tails. The subroutines for the Federal taxes; line 1475, the Federal deduc-
tion schedule; line 1550, tax rate due; 1ine 1585 and the State withholding;
1ine 1680, should all be completed for your particular requirements before
the program is initially run.

LIMITATIONS

This program is set for a maximum of 50 employees. This can be adjusted to
accommodate other numbers of employees by changing the DIM statements 1in
Tines 155 and 160. The source code requires 9K Bytes of memory for storage
and 15K Bytes of memory for execution, with 50 employees. A sample run of
this program follows the source listing. The data generating the examples
;s contained within the program and should be removed before entering your
ata.
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Payroll Modifications

There are only two modifications that may be made to enhance the operation
of this program. They were not made before inclusion of the program in its
present form because of the compatibility problems that exist between Ad-
vanced Basic compilers. The first and foremost modification would be to
change the PRINT statements to PRINT USING statements in the report print
outs. The second modification would be to use a Data File to feed informa-
tion to the program instead of using internal DATA statements. If these
modifications are not made the payroll program will still function normally
and without error. These changes are primarily intended as a convenience
factor, Not as a necessity.

The PRINT statements in all four of the reports may be converted to PRINT
USING statements for added report clarity. The PRINT statements in the
following 1ines should be converted: 835, 865, 890, 905, 1050, 1070, 1100,
1235, 1240, 1450 and 1460. The TAB( ) spacing for printing on the check
and stub are listed on lines 630 to 680. By changing these tab constants
the spacing between fields on the check and stub may be altered to conform
to the particular check form in use.

The program may also be modified to allow the entry of employee data from

a Use File rather then from the internal Data statements. This would require
the addition of a FILES statements and conversion of the READ statements to
READ # statements. The exact file modifications will depend on the computer
system and Basic compiler version being used. If the program is modified

for a Use File, delete the DATA statements in the program. For additional
memory efficiency the PRINT and PRINT USING statements should be merged with
the READ # statements. This merger should not be made unless the program has
been modified for a Use File.

589



T i THE HURER

ERITEROTHE TRTE (bBm 11w

CHIPLOYFES THRT TEort T bl THE FHLL
1

HOFEER OF L LT PEA BER IO T

TVYRE TH THE EMPLICEE #: TI
THPLIT-EPIFS s # HOURS b 5

EN

t

TR YD ERPLOYEE
THPLUT-EFP 0 HOUR:

EOFOLLOMIMG IS A LIST OF REPORTS AURILABLE
T CHOOSE OHE TYPE IrD THE & MERT TO THE

T REFORT
TR

FRYRLDLL RECORD
FLUYE R RECORTES

OFE EMPLOYER TRF FECORD

WHICH OHE Do o BIsH TO Doy

WRPETF THE CHECES ARE 1M FLACE TYPE A 797

590

BT sl EMPLOYEES BORE THE FLLL # OF HOUP= (YRS 0R P 1o

# OOF MRS POREETEE A RSREET



RIS I

L E

iR T

-1
!

TLE

DL RS i

CRAMEFR:

591

o W
Ty i




THED FOLLob e T A L TeT OF BEFPORTZ AUHTEHELE
T EETT REFORT

CHODSE OHE TYRPE TH THE & HERT T THE DS

| = FRINT FRTHEDES

&= TRBLLATE FRYROLL FECORT
Wow 15T EMPLOYMEE RECORTES

4 = SMMERIZE EMPLOVER THH FECORT
S o= PO

BATOH ME T o HIsH 7o Dot

SHC TP

£y
fa;

faw

FHIL

v gz e, -

o v - e g e
T e el T i Cr g T wy
§ 5...‘ i '_ﬂ! !,.M el e S SRR B LR S 2 e A! SN

592



r_? F-rx: ST

FEFORT

HF - PRY
1T ERMPLOYEE RE
o= SHFMERIZE ERPLOYER THs RECOET
Tom MOHE

MHTCH OHE DO YO0 LTS T Dihe 2

S N

A0 B DOYLE

593



P

FOLLUBATHG 15 91§ I8T 0OF REFOETS AURIL AT

TOCHOOSE OME TYFE T THE % MERT T THE TESIRET REFORT

i

it THY e

LTET *LhwEE T
e SUMFERIZE EMPLOVER TAY FECORT
E UUHL

T

BT

I

CIHED D00 SOl MR 70 Tioe

ToT FICH O FED

b PEY =T LHEM FEDDLIFIE FrioE,

3o ow
H ooty
i

THE FOLLOMIMG IS A LIST OF REFORTS #RliRBLE
TOCHODEE OHES TYPRPE IHD THE # HERT 70 THE TESIRED RFEROET

iom FRINT PRAVTHECES

o THEULATE PRYREOLL BEECORT
o= ‘T?T EMFLOYEE FECOEDT

4 = SUMMERIZE EMPLOVER TR BECORL
By élm”’ “?

FHICH OME Ty v HIsH TO Dite ™5

594



RISK:
DESCRIPTION

This is a risk analysis program. It is used to analyze the probability of
financial success regarding purchasing of stocks or new product sales. It
considers the factors that will effect the cash flow for the investment.

USERS

Persons or companies who consider capital investments will find this pro-
gram of considerable aid in determining the feasability of success.

INSTRUCTIONS

Most of the data will have to be entered into the program before execution.
The program is self prompting and will ask for additional data as needed
during execution. The program should be Tisted for additional information.
The particular model of your system will have to be entered between lines
1000 and 2000.

LIMITATIONS

Line 200 contains DIM X(20,8), 1ine 502 contains DEF FNR, and line 980
contains MAT = ZER statements. This program requires 10K Bytes of memory
for storage. Thirty three kilo Bytes will be required for execution with
the DIM statements set as shown in the listing. The program as shown con-
tains all data and a model necessary to execute an example. This data

and model will have to be removed before entering your data and/or invest-
ment model.
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ENTERING DATA

Lines 100 thru 199 are reserved for entering your data into the program. In
the program's source code 1isting lines 100 thru 130 contain sample data,
this data must be deleted from the program before entering your data. Most
of the data must be entered in DATA statements before the program is run,
however a built in routine permits some data to be input during execution
of the program.

The sample program cut shown here and the definitions immediately following
are provided as an aid to understanding the program and the data entry format.
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THE MODEL

Lines 1000 thru 1999 are reserved for entering your model. The sample cut
shown here and the explanations following it have been provided to aid you
in programming your own model. Substitute your model for the one contained
in the program before running.
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PROGRAM DATA DEFINED:

Line 100:

Line

Line

Line

Line

Line

Line

Line

NOTE:

101:

102:

103:

104:

105:

106:

107:

# of iterations or trials to be used to generate the cash flows.

# of discrete increments wanted in histogram. 100 iterations would
require somewhere between 12 and 20; the example uses 15.

# of constants or nonrandom variables in the model. This number re-
presents the total number of items in the model whose values remain
unchanged in each set of cash flows generated.

# of random variable categories in the model. This number represents
the total number of items in the model whose ultimate values will be
randomly selected by the program.

Name of the first variable factor, # of steps for this factor (never
more than 8). The example uses 5.

The upper limits for each step. There must be an equivalent number
of values entered as there are steps in the preceding line - in this
case there must be 5.

Estimated chance expressed in percentages of the future value falling
into each step. The first number must always be a . The chances when
summed should equal 100%. Counting the @ as one, the total number of
chances must be equal to the number of values entered in the preced-
ing line - for the example this is 5. The data line in the example
reads: a P% chance of life being less then 5, a 10% chance of its be-
ing between 5 and 8, a 40% chance of its being between 8 and 10, a
40% chance of its being between 10 and 12, and a 10% chance of its
being between 12 and 15.

See line 104 above. Lines 104 thru 106 should be repeated for as
many random variable factors as called for in Tine 103. In this
example this is 9.

If the data item in 1ine 102 is a number other than @, the user will have
data statements on those constants starting in line 103 and continuing for
a corresponding number of lines thereafter. The data that now appears start-
ing in line 103 would then begin in the first line after the data statements
for the constants. Suppose for example this particular problem contained 2
constants, months equal to 12 and purchase price equal to 250. Lines 102
thru 104 would then read:

102 DATA, 2
103 DATA MONTHS, 12
104 DATA PURCHASE PRICE, 250

The data now in line 103 and the data in the subsequent lines would now
begin with Tine 105.

REMEMBER: Data must be entered in DATA statements, all DATA statements are read
and the names of the constants and the random variable categories are used in a
questioning process.
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MODEL PROGRAMMING DATA

Lines 200 and 210 contain the dimensioned variables used in this model. When
programming your model these variables, with the exception of F(I) should be
deleted.

Variables that have not been used in the program and are available for the
user are: AP, Al, A2, ...., A9; BP, B1, B2, ...., B9; and CP, C1, C2, ....,
9.

The subscripted "F" represents the cash flow for a given or calculated period.
Your program must be written so as to end up with a value for F(@) - cash flow
in period @ and values for F(1) through F(N3) - cash flow in period 1 through

cash flow in last period.

Your model must calculate a value for "N3", the number of periods of cash flow,
excluding period £.

FNR(M) is a function which selects a value for a random variable factor given
your value intervals and probabilities for that factor. In place of the "M" in
FNR(M) substitute the number or index of the factor whose value you want to cal-
culate. In the example there are 9 random variable factors contained in the DATA
statements; Life is #1, Market Size is #2, Market Growth Rate is #3, Share of
Market is #4, etc. Thus the statement in the program model, 1ine 1010 which reads
LET Al = FNR(2) sets Al equal to some Market Size, which falls within one of the
intervals set by you. This function is completely defined in 1ines 500 thru 511,
where X{MK,9) is the actual value for factor M; step K9 - and Y(M,K9) is the pro-
bability for category M; step K9, K9 = 1 to the number of steps in factor "M".

Model Location - When the model is confined to lines 985 thru 1999, it is auto-
matically embedded in the Toop - 970 FOR I@ = 1 TO N2 - where, N2 is the number
of iterations specified in DATA line 100; in the example this is 1@@. It is nec-
essary to program the model as if it were to be run only once, otherwise the it-
eration procedure is effected. Use the variables I, J, K and L with the FOR-NEXT
statements in the model.

To demonstrate more clearly how to go about programming your own model an ex-
planation of what the model in this example is calculating is included here.
A new product line is to be analyzed and management has provided the data for
the 9 key factors shown in DATA lines 104 thru 130. The relationships among
these variables is described below:
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Line

Line

Line

Line

Line

Line

Line

Line

Line

Line 1090:

Lines 1100 - 1120:

1000:

1010:

1020:

1030:

1040:

1050C:

1060:

1070:

1080:

The number of periods is computed by rounding off, using the in-
tergerizing function INT. Life is the first category therefore,
FNR(1) provides the random draw for Life.

The Market Size in period @ - Al, is set equal to the random
draw for Market Size; the second category.

The cash flow in period § - F(P), is set equal to the negative
of the random draw for Investment; the seventh category. Note:
If the values in Tine 123 had been entered as negatives then
Tine 1020 would read - 1020 LET F(P) = FNR(7).

This Tine initializes the variable Gl to 1, which represents
the Market Growth Rate in each period and is considered to be
1 in period 0.

The cash flows F(I) are computed for each period, from 1 to N3,
in a loop which extends from 1ine 1040 to line 1150. The "I" re-
presents the index number of the period.

The multiplicative Market Growth Rate in period 1 - Gl, is set
equal to the growth rate in the previous period times one plus
the Market Growth Rate in period I; the third category.

The total Market Size in period I - A2, is set equal to the
Market Size in period P - Al, times the multiplicative Market
Growth Rate.

The quantity to be sold by the company in period I - A3, is set
equal to the total Market Size - A2, times the random draw for
Share of Market; the fourth category.

The total value of the sales of the company in period I - A4, is
set equal to the quantity sold - A3, times the random draw for
Selling Price; the fifth category.

The operating cost per item in period I - Cl, is set equal to the
random draw for Operating Costs; the sixth category.

If the total value of the sales by the company - A4, are
greater than or equal to the total operating costs - A3 times Cl,
then the company will produce the product in period I and both

the quantity to be sold - A3, and the total value of sales - A4,
will retain their values previously computed. If the total value
of the sales - A4, is less than the total operating costs - A3

times C1, then both A4 and A3 are set equal to @, i.e., in period
I the company will not produce or sell any of the product thereby
avoiding all marginal costs.
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Line 1130: The total costs in period I - A5, is set equal to the random
draw for Fixed Cost; the ninth category, plus the total opera-
ting costs - A3 times Cl.

Line 1140: The cash flow in period I - F(I), is set equal to the value of
sales in period I - A4, minus the total period costs - AS5.

Line 1160: The cash flow in the last period - F(N3), is set equal to the
value previously computed in 1ine 1140 for F(N3), plus the ran-
dom draw for Residual Value; the eighth category.

Modifications:

It may be necessary to omit or remove the rate of return routine because it is
often programmed to simply to allow for all the solutions that are possible
when calculating the rate of return. If your model generates a set of cash flows
that never change sign - the error message OVERFLOW will appear indicating the
need to either reprogram the model or eliminate the rate of return routine. This
routine may be eliminated by changing line 214 to read: LET Z8=0.

In the example the net present values are set to be discounted at a rate of 10%.
If a different rate is desired, change line 216 from: LET Z9=.10 to the discount
rate desired. If discounting is not wanted, change line 216 to read: LET Z9=0.

An example of the output of RISK is shown on the next two pages. The output
starts with the set of cash flows generated during the first iteration (addi-
tional outputs have not been shown due to the amount of space that would be
required to show the remaining iterations). A quick check of the first set of
cash flows will allow you to determine if the figures seem reasonable. Histo-
grams for the Rates of Return, Net Present Values and Ratios of Net Present
Values follow the cash flow and following the histogram are the Mean and Stan-
dard Deviation for the particular measure plotted in the histogram.
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SCHEDULE 2:
DESCRIPTION

Schedule 2 computes the best assignment of personnel or resources to loca-
tions. This program can alsc determine the most efficient scheduling of
jobs in a machine shop or men to various jobs.

USERS

This program will be useful to individuals who have to schedule resources or
the flow of work through an office.

INSTRUCTIONS

Your data must be entered into data statements before the program is run. The
program is documented and should be listed for instructions. Sample data is
contained in lines 6020 to 6190 and should be removed before entering your
data.

LIMITATIONS

This program requires matrix manipulations. In Tline 150 is a DIM A(20,5)
statement and line 470 contains a Print Using statement. It requires 34K
Bytes of on Tine memory for storage and execution. The execution length
may be reduced by Towering the size of the DIM statements in lines 130 to
170. The program source code requires 12K Bytes for storage.
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EXAMPLE

This example uses a 6/job - 6/machine problem as its entered data. While the
optimal total time for this problem is 55, please note - the best schedule
found by this program has a total time of 57.
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SHIPPING:
DESCRIPTION

This solves the transportation problem. It is a special case of a scheduling
assignment. It will compute the cheapest schedule of shipments between "M"
factories and "N" warehouses. Where each factory has different production
cost and schedules and each warehouse has different demand rates; and the
cost of shipping to the various warehouses are also different.

USERS

This program is highly specialized but can be used by anyone who is concerned
with the flow of resources, people or products, to various locations. This
would include trucking and shipping companies, warehouse and factory business-
men to name a few.

INSTRUCTIONS

The problem data must be entered before the program is run. The program is
fully documented and should be listed for detailed instructions.

LIMITATIONS

Line 600 contains DIM C(20,20), 1ine 630 contains MAT = ZER, 1ine 640 con-
tains MAT = CON, line 720 contains MAT = Read, and line 3270 contains MAT
Print statements. Twenty five kilo Bytes of on Tine memory is required for
storage and execution of this program. The program will store in 10K Bytes.
The execution Tength requirements may be reduced by lowering the size of
the DIM statements in lines 600 and 610.
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THE TRAMSFORETAHTION FROBELEM RECEIVED ITS HAME BECAUSE IT ARISES
DERY HATURALLY IM THE COMTEST OF DETEEMIMIMG OFTIMAL SHIFFIMG

1 PATTERMHS, HOWELERs FAMY PEOBLEMS HAUIHG MOTHIMNG TO D WITH

TRAMSFORTATION FIT THE MATHEMATICAL MODEL FOR THE TRAMSFORTA-

1 TION FROELEM. AMD CAM BE SOLVET BY OHE OF ITS EFFICIEMT FRO-

CEDURES. TO ILLUSTEATE AM ERAMFLE OF THE TEAMSFORTATION PROE-
LEMs SUPFOSE THART M FRCTORIES SUPPLY M WAREHOUSES WITH A CER-
TAIM FRODUCT. FROTORY T (I=1TOMY PREODLCES A0IY UMITSs AMD WARE-
HOUSE 1 C=1TOM) REGUIRES B UMITS. SUPPDSE THAT THE COET OF
SHIFFIMG FROM FRCTORY T TO WREEHDUSE 1 I3 DIRECTLY FPROFOETIOHAL
TO THE AMOUMT SHIFFEDs AMD THAT THE WUMHIT C0sT IS CiIedd. LET THE
DECISION WARTABLES. =(i(T«11s BEE THE AMOUHT SHIFFED FEOM FRCTORY I
TO WAREHOUSE 4. MHAT SHIPPIMG PATTERM (UALUES OF =0Is001 MIMNIMIZES
TOTAL TREAHSFORTATION COST7?

0 0 0 05RO 0 0605 05 0 50 O O R M R
THE TEAMSFORTATIONM ALGORITHM UZED IM THIS FEOGEARM HASZ EBEEM TREAMHZ-
LATED INTO BREIC FROM ALGOL. AMD CAME FROM THE COFMUMICATIONS OF
THE ACHMs U= #18-DEC &, THE MATURE OF THE PALGORITHM IS E=FLAIMED
IM A ARTICLE BY FORD ARD FULEERZOM. "SOLUIMHG THE TEAMSFORTHT IOMH
FEOBLEM" M. . s 1256, IH THE PROGEAM®S DOCUMENMTATION. THIS ARTICLE
IS REFEEREED T A5 "F+F".

0 O R 0 4000000 0 N MR R

IMSTRUCTIONZ—— TYFE "EUMH" AHD FOLLOM IMSTREUCT IONS.

TA SHOULD BE EMTERED IH THE FOLLOWING FORMAT:

laoaE DATH Me [ FTHE DIMEMSIOMS OF THE DISTEIEBUTION MATEIN
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1

1
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AR EE R R A N R A BN A
STEFR 1
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EXAMPLES

Example #1

This example shows the conventional transportation problem. Data is entered
in lines 10000 thru 10050 as:

10000 3 factories, 5 warehouses

10010 Supply of each of the 3 factories

10020 Demand of each of the 5 warehouses

10030 Unit costs of factory #1 to ship to each warehouse
10040 Same information for factory #2

10050 Same information for factory #3

Example #2

In this example the transportation problem is shown with certain routes re-
stricted as it would not be feasible or practical to ship on these routes.
A high figure (99) has been entered to eliminate these routes from allocation

Example #3

This example illustrates the assignment problem, that is, the assignment of
resources to jobs. The restrictions are such that each resource can only be
assigned to one job and conversely each job can only have one resource. When
being solved by this method a dummy resource or job must be added if the num-
ber of resources and jobs are unequal. Since this problem is looking for the
maximum solution a rating matrix of some kind will generally be used. Obtain-
ing the data for the rating matrix is probably the most difficult part of the
problem. This is one of the most widely illustrated linear programming pro-
blems that can be solved by use of the transportation method.

Problem #3 has four (4) jobs but only three (3) resources, which necessitates
the addition of a dummy resource in line 10000 to balance the supply and de-
mand totals. Rating coefficients have been used in place of cost amounts in
lines 10030 thru 10050. Only 3 of the 4 jobs can actually be satisified, as
the dummy resource has been assigned to one of the jobs.
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Example #4

This example is a representative transportation model for a production or
resource scheduling problem. There are of course other problems (ex. - ca-
tering) that are similar in construction to the example problem that could
also be solved by this method. These types of problems frequently have sev-
eral time periods that have to be taken into consideration when solving.

In problem #4 a particular resource is available at three (3) dispatching
points and the demands for those resources are at three (3) receiving points.
Already determined are the demands for three periods ahead and the maximum
number of resource units that can be had at each dispatching point for those
time periods. As these resources are not readily available there is a time
lag in getting them to the demand points and it may be necessary to retain
resources at dispatch points for one or two periods in order to satisfy the
demand. A holdover charge of five cost units per unit of resource per time
period is contained in this problem and a slack variable has been added as

a dummy destination due to this holdover charge. This problem also contains
several routes which are actually meaningless as the resources available at
a dispatch point are insufficient to meet the demands for a particular period
and in another instance a receiving point is too far from the dispatching
point to avail itself of the resources during a particular time period.
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STOCKS:
DESCRIPTION

This program determines the intrinsic value of stock that may be considered
for a capital investment. The intrinsic value is the discounted present val-
ue of the dividends expected.

USERS

This program will be of use to individuals or companies who invest in stocks
or play the stock market.

INSTRUCTIONS

During execution a full set of instructions will be listed to your terminal.
It will prompt for all required data during execution. For detailed program
information 1ist Stocks.

LIMITATIONS

Line 1410 contains MAT Input, line 1450 contains NUM (X) statements. The NUM
(X) statement is used throughout the program. Sample data is in lines 3910
to 3930 and should be removed before the program is run.
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EXAMPLES

Example #1

In the example shown below the user has answered "YES" to the program's query
"Do You Want Instructions for Supplying Data?". The user's response to item {
indicates that an intrinsic value is to be calculated. Data has been supplied
for items 1 thru 5 and item 6, which gives the user a choice between forecast-
ing long-term growth rates or future price/earnings ratios has been answered
by his selection of the former. The growth rate is then supplied for item 7
and the current year is entered in response to item 9; item 8 is not used due
to the selection of long-term growth rate in item 6.

Now the user must supply estimates of the growth rate in earnings per share,
the duration of that rate (yrs.), the dividend payout ratio for those years,
the discount rate for those years, the type of adjustment to the next growth
rate, the duration of the adjustment period (yrs.), the dividend payout ra-

tio for the adjustment period, and the discount rate for the adjustment pe-

riod. Note: If you wish to shift from one growth rate to another without any
period in between, then show the duration of the adjustment period as a §.

In this example the user has forecast a growth rate in earnings per share of
25% a year for 10 years (1974-1983) with a dividend payout of 35% and a dis-
count rate of 20%, followed by a Slow adjustment over a 5 year (1984-1988)
period using the same dividend payout ratio and discount rate. The user then
forecast a second set of estimates, predicting a 22% rate of growth for 5
years (1989-1993) with a dividend payout of 40% and a discount rate of 18%,
followed once again by a Slow adjustment for a 2 year (1994-1995) period and
the same dividend payout of 40% and discount rate of 18%. As no further data
has been supplied by the user the rates beginning in 1996 will be the same
as those previously entered in items 4, 5, and 7.

The output of this program summarizes some of the data supplied and prints
out the intrinsic value of the stock. The user also has the option of hav-
ing the computer print out a table of values in future years. Finally, the
computer will offer the user a chance to change the data in any of the items
@ thru 9 and/or to modify or substitute data in the growth forecasts. A mod-
ified set of forecasts appears after the values in future years listing.
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Example #2

In this second example the user has called for a calculation of the required
duration of a forecasted growth rate in order to make the intrinsic value the
same as the current price, accordingly the user has changed the response to
jtem @ to a 2. In addition the user has changed item 4 to 15% and item 5 to
50%, all other forecasted data remains the same as that shown in example #1.

The results of this calculation mean that in order for the intrinsic value
to equal the current market price, the growth rate predicted in the first
forecast must continue until 1991 and the long-term growth rate thereafter.
In the case of the second growth forecast the rate must continue until 1989
in order to make the intrinsic value equal to the market price.

R PRTHTED OUT
FIL e THE TH

LECATH FATE TH VEFR = DTUITEMD FF . 3
VEARS, THE DIECOUNT BATE FOE THESE S OOE T
THE TLRATION OF THE FATCETEENT TH DT TEHT
FAYOLT RATIO AT DTSCOUHT FATE RERTOT,

LOMG TERM GREOMTH RBATE

THTRIMHEIO R 17
DOE WD BAHT A L TsT OF WURLUES TH FLITURE YES
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Example #3

In the third example the user has changed his response to item § back to a

1 (intrinsic value calculation) and has changed his response to item 6 to
call for a forecast of a price/earnings ratio. Item 7 is not used and a ra-
tio forecast of 30 is entered in response to the initial use of item 8. As
the growth forecast extends to 2013 the price/earnings ratio will be appli-
ed as of 2013. The print out shows the intrinsic value and the actual fore-
casted price in 2013, based on the ratio and the earnings growth projections.
Note: As no succeeding growth rate was used in this particular problem, no
adjustment to the next rate was specified.

Next, the user changes the ratio forecast in item 8 to 25, provides a new
set of growth forecasts and obtains a new print out of the intrinsic value
and price as of the year 1993. Finally the user changes item § to call for
a calculation of the price/earnings ratio required to make the intrinsic
value equal to the current market price.

FoR WERR Zuls FORFCALTEN Hok IS i I F A O W SO brislen o

DOFOSLD AT A LIwT OF v T FUTURED YERRD THO

T00 YO WAMT TO CHAERGE Ay OF TTERS © TO 9 7vEs
WHICH TTEMS 8
WHAT FRE T

M

FEDR UL Pen
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Example #4

Example #4 uses the data from the last example and shifts the response to
jtem P back to a 1 to generate a table of future values utilizing the price/
earnings ratio calculated in the previous example.

DO VUL WENT O CHANGE. Al OF TTEMS & 0 3 BYES
WHICH TTERME
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THED HEW WELLES 71
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Example #5

In the previous examples the user had originally responded "YES" to the ini-
tial question "Do You Want Instructions for Supplying Data?". This example
demonstrates the rapid input of data when the first question is answered by

a IINOH .

THITRTHSTO el ur ST
BECYOLE BIFIMT P LTST 0P UL 1H] FUTUEE YR ERIN
LED UL WAPT T CHAMGE Ay OF ITFFS @ T @
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Example #6

This example shows an alternate form of input utilizing DATA Tines for entry.
A1l data listed is presently in the program and the user may overlay it with

his own data.
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FREIE TERD

658



O PLTET OF ;
T L GERIMY DF
BH I

BT P o

Bk
o4

L VLD WANT 7O CHEMNGE ARy P

s 1 Fe L

TH BRTE .t

WOV BIEET
WHTOH TTED

BIHAT

[

£ qoEn
Tis o, Lo

£ Sl

659

Pl

T IEY

Lo B LALE nil v}
RS N
3 [ S

FRICE



SWITCH:

DESCRIPTION

Switch computes the effects of a Bond switch. A bond switch is when an in-
vestor sells a bond and purchases another. The reason an investor may do
this is because he expects that a change in the yield will make the switch
financially advantageous.

USERS

Persons or companies who invest in Bonds will find this program may save
considerable money on some of their transactions

INSTRUCTIONS

The data may be entered in data statements before program execution or it
may be entered during execution through program prompting. The program
should be listed for a complete set of instructions detailing data entry
and format.

LIMITATIONS

Line 4140 contains a ON__ GOTO statement and 1ine 4560 contains an ABS( )
statement. Program Tines 1110 to 1160 contain sample data and should be re-
moved before running the program. The source code for Switch will require
20K Bytes of memory for storage. It will store and execute in 25K Bytes of
memory space.
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EXAMPLE

In this example problem the investor is looking ahead 2 years in endeavoring
to choose between keeping a 2-3/4% debenture bond maturing in 1972 or switch-
ing to a 5-1/8% debenture bond maturing in 2001. The investor has entered the
following data for the old and new bonds:

OLD BOND NEW BOND

Book Value (01d Bond) $90-3/8
Current Price $91.00 $84.00
Annual Coupon 2-3/4% 5-1/8%
Maturity (Yrs./Mths.) 2-Yrs./5-Mths. 32-Yrs./9-Mths.
Redemption Price $100.00 $100.00
Tax Rate on Coupon Int. 48% 48%
Terminal Date (Yrs./Mths.) 2-Yrs./P-Mths. 2-Yrs./P-Mths.
Yield at Terminal Date (Est.) % 4-1/2%
Capital Loss Rates at:
Present Date 25% 25%
Terminal Date 25% 25%
Capital Gain Rates at:
Present Date 25% 25%
Terminal Date 25% 25%
Maturity Date 25% 25%
After Tax Reinvestment Rate
for Coupon Int. (Est.) 3% 3%

The redemption price shown includes any call premium and the reinvestment rate
for coupon interest is per year up to the terminal date. The data may be input
using DATA statements or entered in response to program prompting. In the fol-
lowing illustration data has been entered using DATA statements which contain
all of the above information.
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The example below illustrates how problem data is entered in response to pro-
gram prompting.
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After the initial problem data has been entered the program will ask the user
which of 5 reports is wanted. By typing a @ to the question "Which Table Do
You Want?" and a "YES" to the next question the user will be able to verify
his data input.
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The first table "Sensitivity of Yield & Terminal Values to Term." illustrates
that for the 2 year future time period a switch for tax purposes would not be
to the investor's advantage, however there would be a substantial advantage

to the investor in switching in the new bond's rising terminal value. As the
dollar advantage in terminal value is roughly the same whether the yield fore-
casts are achieved in 1/2 year or in 3 years, the terminal advantage of the
new bond, if earred quickly (yield comparisons show early achievement) would
prove to make the switch even more profitable.

AT TERM,

TRRPIIHAL e

After the print out of the first table the user is once again queried as to
which table he wants. In this second illustration the user has responded by
typing a 2, calling for the "Sensitivity of Yield & Terminal Value to Spread
at Term." table. Additional information is required for this table and the
user in response to program prompting has supplied the range of spreads over
which the analysis is to be made. In the example the spread ranges from -100
basis points to +100 basis points with the results to be shown in increments
of 30 basis points. The table illustrates that the more negative the spread
at the terminal date, the more profitable the switch will be. To determine
at exactly what point a switch would cease to be profitable, rerun the pro-
gram using different spreads. Note: The table uses the old bond's original
yield forecast while the yield forecast for the new bond is varied in incre-
ments of 30 basis points.
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In this illustration the investor has requested a print out of table #3, the
"Sensitivity of Yield & Terminal Value to Yield at Term." In response to pro-
gram prompting the investor has specified a high yield of 6% and a low yield
of 5% (original estimate) for the old bond at the terminal date and has in-
dicated he would like to see the comparisons made in increments of 20 basis
points. As the table shows, if the old bond is yielding 6% at the terminal
date rather then the 5% originally estimated by the investor a switch would
still prove to be profitable, but it would be considerably less advantageous.
Note: For this illustration the yield spread has been held constant at the
original -50 basis points already entered in the program data.
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Finally, the investor responds by typing a 4 to the question "Which Table Do
You Want?". This table of "Yields & Terminal Values at Terminal Date" uses
the data originally supplied to print out a table of yields and terminal val-

ues as of the terminal date.
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