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Preface

To be a philosopher is not merely to have subile thoughis . . .
It is to solve some of the problems of life, not only theoreti-
cally, but practically.

Henry David Thoreau

This book is for the business person who wants to get work done
with the help of a computer—from the busy executive who owns a
microcomputer to the business student who needs a practical way to
apply a quantitative method. In order to use this book comfortably, the
reader should already have written and run a few BASIC programs (see
Appendix A if BASIC is new to you).

TO HELP YOU HELP YOURSELF

The heart of this book is the idea that a business method can be
expressed conveniently as a computer program. Each of the 25 cases
tries to illustrate a fundamental business method and suggest some ways
to apply it. The method is pulled together in the computer program at
the end. Because a case must be the simple version of the story, its
program is not really an end; it is a beginning—a place where you can
start to journey toward the program you need to solve your own particu-
lar problem. So if you find a particular case especially interesting, start
programming after you stop reading.

As you become familiar with the individual programs used to solve
the various cases, you may elect to combine several to solve your own
particular problem. Through modification and combination, you should
be able to compose an approach to a wide variety of problems in a
relatively short time.

ix
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For those who wish to test the waters before they jump in, exer-
cises are included with each case. They are not difficult, but they do
require more time than traditional exercises.

If you are interested in pursuing a subject beyond the depth of
this book, the references at the end of each chapter should help you on
your way.

The appendixes at the end of the book offer several kinds of addi-
tional help. The first provides a brief introduction to BASIC and a set of
structural guidelines for writing and combining programs. The second
includes a set of 16 utility programs to be used on their own or in larger
programs. The third presents tips to help you buy a personal computer.
The fourth describes another tool for manipulating tabular data.

BASIC

This book uses the computer language BASIC because it is:

« available on almost every computer
« quick to learn

« simple to read

« easy to understand

« powerful to use

The language BASIC is convenient, but not necessary. The ideas
in the book are important; the computer language in which they are
expressed is not. Whatever language you have available to you will
work. BASIC is widely used and you should have no trouble finding a
book that will explain the elements of the language (see Appendix A
and its references). From there, the conversion to another language
should be a straightforward task. If you attend to the principles of
Appendix A, you should be able to transfer the ideas quickly and easily.

All of the programs in this book have been run on a Radio Shack
TRS-80 computer with 16,000 characters of memory (16K) and Level II
BASIC. This computer’s successor, the Model 1II, presently sells for less
than $1000. See Appendix C for additional details on equipment.

VISICALC

VisiCalc is a new computer product that turns a computer into an
electronic blackboard on which you can write a table of numbers and
modify it in many ways. It is an extremely handy way to deal with
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tabular information. Any program in this book that can be constructed
using VisiCalc is marked with an asterisk (*) in the Program Index. See
Appendix D for further details.
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Intfroduction:
Looking at Numbers

The first ice is especially interesting and perfect, being hard,
dark, and transparent, and affords the best opportunity that
ever offers for examining the bottom where it is shallow.

Henry David Thoreau

Steven Cauldwell knew there were several advantages to writing
his own computer programs, but he had no idea which one was the
most important. He knew that writing a program forced him to express
ideas in a different way and that just the effort of reexpression often
taught him something new. For example, he had learned how to rework
the simple idea of compound growth into a tool for dealing with pricing
in inflationary periods.

COMPOUND GROWTH

Compound growth was a simple idea by itself. Growth at 15 per-
cent was the same as multiplying by a factor of 1.15. In other words, the
new sum would be 1.15 times the old sum. In BASIC that was:

LETS=1.15"8S

The line read backwards. The initial S was on the right-hand side of the
equal sign. The new S on the left-hand side was the result. When he
made a four-line program and numbered each statement, the computer
would do the statements in order:
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10 LET S = 100

20 LETS=1.156"*8§
30 PRINT S

40 END

and the answer would appear as
115

The initial idea had a simple consequence. To compound interest
for five years, the same operation could be repeated five times. By using
the NEXT statement to send the computer back to the FOR statement,
he made the computer loop back and reuse the same statements:

10 LET S =100

20"’

30 FORY=1TOS

40 LETS=1.156"8
50 PRINT Y, S

60 NEXT Y

70’

80 END

(Lines 20 and 70 are blank lines with an apostrophe mark. They do
nothing but make the program easier to read.) The computer used the
old statements with new values each time it went around the loop. The
results were:

116.
132.28
162.088
174.901
201.136

b=

PRICING IN INFLATION

Pricing in an inflationary period was an elaboration of the idea
behind compound growth. But different costs each had different infla-
tion rates. Labor costs went up at a 1.15 rate each year, while raw mate-
rials went up at a 1.03 rate. If the dollar price contained 56 cents of raw
material and 21 cents of labor, what happened to the profit margin when
the price went up at a rate of 1.12 a year?

The program to answer the question was:



PRICING IN INFLATION S

270 LETP =100

280 LETR =56

290 LETL=21

300 PRINT O; R, L, R+L, P, (P—(R+L))/P * 100
310 FORY=1TOS5

315 LETP=1.12"P

320 LETR=1.03"*R

330 LETL=115"L

340 PRINT Y; R, L, R+L, P, (P—(R+L))/P * 100
350 NEXT Y

999 END

The result was:

YR MAT LABOR TOTL CST PRICE MARGIN
0 56.00 21.00 77.00 100.00 23%
1 57.68 24.15 81.83 11200 27%
2 59.41 27.77 87.18 125.44  30%
3 61.19 31.94 93.13 14049 34%
4 63.03 36.73 99.76 167.35 37%
5 64.92 42.24 107.16 176.23 39%

The price growth rate of 1.12 was clearly high, so Cauldwell
retyped the price growth using 1.10 and reran the program. The margin
was still too high. He quickly tried 1.08, 1.06, and finally 1.07 to find the
value that preserved his margin.

In going from the compound growth to the pricing model, Cauld-
well learned that an idea expressed as a computer program was almost
always capable of refinement. He could, if he chose, go still further and
make a model with five or six cost components. So the first big advan-
tage of computing was the freedom to reexpress and refine an idea.

The computer program illustrated a second benefit: ease of calcula-
tion. It was easier and faster for Caudwell to write and revise the com-
puter program than to find the answer any other way. With algebra he
always worried about making an error; with his calculator he would not
have seen the whole picture.

There was a third benefit: ease of reuse. The most obvious reuse
was when the rates changed—and they were always changing. Now that
the program was written, it could be saved and reused quickly when
circumstances demanded a revised plan.

A fourth benefit was related to the ease of reuse: the ability to ask
“what if?” questions. A computer program could be viewed as a set of
assumptions, and what the computer did was draw the necessary conclu-
sions in a fraction of a second. So if he wanted to use INFLATE to find
out what a different future inflation rate would mean to his margin, he
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could. In fact, by trying out a few cases, he could develop his intuition
about what the future might hold, both its threat and its promise. That
was certainly a big advantage of computing.

THE PROGRAM INFLATE

100 REM INFLATE 1 JANUARY 1980 STEVE CAULDWELL
110’

112 REM  © COPYRIGHT 1980 JOHN M. NEVISON ASSOCIATES
114"

120 REM REVEALS PROFIT MARGIN IN AN INFLATIONARY

130 REM  WORLD WHERE RAW MATERIAL COSTS, LABOR COSTS,
140 REM  AND PRICES EACH GROW AT A DIFFERENT RATE.

145"

160 REM VARIABLES:

1564 REM N LABOR COST

165 REM P PRICE

156 REM R............ RAW MATERIAL COST
168 '

200 PRINT “YR RAW MAT.", “LABOR"”, “TOTAL COST”,
210 PRINT “PRICE”, “MARGIN (%)"

211 PRINT

220"

270 LETP =100

280 LETR =56

290 LET L =21

300 PRINT O; R, L, R+L, P, (P-(R+L))/P * 100
310 FORY=1TOS

315 LETP=112"*P

320 LETR=103"R

330 LETL=1.15"L

340 PRINT Y; R, L, R+L, P, (P-(R+L))/P * 100
350 NEXT Y

999 END

If you have never seen a BASIC computer program before, you
should pause here and read Appendix A. If you have read programs
before, then this one should hold no surprises for you.

The program uses three variables, R for raw materials, L for labor,
and P for price. First the program prints out the headings for the results.
The calculations then begin, and after printing the beginning values at
time zero, the program prints out each year's values for five successive
years.

To try a different price increase, you only have to retype the line
LET P = 1.12 * P with a new rate.
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— Exercises

1. Verify that a price increase of 1.07 holds the margin constant. Is it
exactly the right answer?

2. Suppose raw materials costs were 40 cents, energy costs were 16 cents,
and labor costs were 21 cents. If the costs grow as before and energy
costs grow at a rate of 1.35, what happens to the margin if the price
increases at 1.15? Revise INFLATE to include the energy costs.

GRAPHING SALES

Steven Cauldwell was the Chief Executive Officer of Chordata, and
his days were filled to overflowing. Just before he left the office one
night, he learned that a meeting that was supposed to be held at the end
of the week had been moved up to eight thirty the next morning. The
meeting was with Frank Bradshaw, the director of the Bear Division.
Bear Division made household appliances. It was the company’s biggest
division and its sales had not been doing well. It was nine o’clock at
night. Cauldwell’s problem was that he had only the rest of the evening
to go over the figures and find out what had been happening.

The figures he had in front of him were the monthly sales for the
last five years. He also had similar sales figures for each of Chordata’s
other three divisions. Cauldwell recalled a graph he had seen in a recent
article that he felt would give him a quick yet comprehensive means of
looking at the sales figures. The graph had two parts: a bar-chart sum-
mary of the average sales for several past years, and a line graph of the
last twelve months’ sales. It looked like the one shown in Fig. 1.1.

Monthly sales (millions of dollars)
30~ July 1980
T /\/\
1 [t

l ] [ T N |
76 77 78 79 A S ONDU

Fig. 1-1 A Sales Summary



