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“Business 
deserves consumer 
confidence”

This past year, American consumers 
made 3,296,293 calls to 126 Better Busi
ness Bureaus across the country.

For every one complaint there were 
nine inquiries — people who simply 
wanted to check on the reputation or 
reliability of a company, or find out 
about some business practice.

Compare that to 30 years ago, when 
the opposite was true: most people 
called the Bureaus to complain.

Besides, Bureau records show that 
not all consumer complaints are serious 
or justified. Frequently even serious 
complaints are the result of a company’s 
unintentional mistake.

In the vast majority of cases, whether 
the mistake was intended or not, the 
Bureaus obtain voluntary corrections.

Despite these favorable signs, busi
ness today faces a crucial need to do a 
still better job of self-regulation of ad
vertising and selling, and to do more 
to inform both government and the pub
lic concerning business progress in serv
ing customers in the public interest.

Hence the Better Business Bureaus, 
drawing on their unique 54-year expe
rience, have launched an expanded ac
tion program. It features these develop
ments:
1. Expanded Service By Individual 
Bureaus. In city after city BBBs are 
broadening the geographic areas they 
serve, adding more telephone lines, in
stalling automated filing and reporting 
systems —so they can give more con

sumers better and faster service.
Increasingly, individual Bureaus are 

called upon to testify before state legis
latures.

In some cities, Bureaus are setting up 
Consumer Affairs Councils to provide 
local forums for discussion of consumer 
problems.

And each year new Bureau offices 
are opened.

All this costs money; but it demon
strates the spirit of a great business 
community which understands that it 
can survive only if it enjoys the confi
dence of its customers, and which will 
go beyond any possible law in protect
ing this relationship.
2. BBBs’ Research and Education 
Foundation. Activated under the di
rection of a distinguished Board of 
Trustees, this foundation will conduct 
urgently-needed studies to shed the light 
of objective fact on issues of concern to 
consumers. Under its aegis the BBB 
will initiate new programs to protect 
both the consumer and the enterprise 
system.
3. Office of National Affairs. This of
fice has been opened in Washington. It 
will use the goldmine of information 
gathered by Better Business Bureaus 
across the nation, providing federal offi
cials — for the first time on a systematic, 
continuing basis — with reliable data 
based on more than three million con
sumer contacts per year.

It will also offer facts on how business 

regulates its marketplace activities in 
the public interest, and report back to 
business on government activities and 
plans affecting business-government re
lations in the consumer area.
4. Stepped-Up Mass Communication. 
This program will express industry’s 
concern for the consumer, explain in
dustry’s self-regulation efforts, upgrade 
consumer buying skills, and increase 
public understanding of the enterprise 
system.

How can you as a businessman co
operate with this expansion program?

Bear this in mind: the heart of the 
BBB complex remains the individual 
Better Business Bureau.

It works to improve the business cli
mate, to safeguard your community’s 
buying power and maintain a market 
environment in which your business can 
operate profitably.

And it supplies data now being re
layed to both federal and state govern
ments to show why business deserves 
consumer confidence.

Write or call the manager of your 
nearest BBB. Tell him your reaction to 
the Bureaus’ expanded action program. 
See how you can help 
to make it succeed. 
Association of Better 
Business Bureaus In
ternational, Chrysler 
Building, New York, 
New York 10017.

 
BBB



MANAGEMENT ADVISORY SERVICES FORUM

Gentlemen:
As a production planner/sched- 

uler, I am faced with a vexing 
problem—how to reduce my com
pany’s in-process and finished goods 
inventory, while maximizing labor 
and machine utilization during our 
peak selling season. Our product 
line is electric meter sockets, and 
the current scheduling procedure is 
to produce a weekly production 
schedule regardless of what is or 
is not completed from previous 
schedules. The result is an outstand

ing overlay of approximately 12 
schedules, which creates artificial 
demands on the in-process inven
tory, consequently, inflating it.

I would like to compress the 12- 
schedule overlay to one schedule 
by applying the maximum re
sources available to solving the 
daily and weekly production prob
lems. How may I do this in the 
face of some hostility to change 
from management personnel, and 
without adversely affecting cus
tomer demands in our peak season?

The reply, received from one of 
the national firms on our panel:

The problem of reducing in- 
process and finished goods inven
tory, while maximizing labor and 
machine utilization and providing 
desirable customer delivery service 
levels, can be among the most dif
ficult operating problems facing 
management. The peak season al
ways brings the problem to a head 
since this is the period when cus
tomer delivery service falls off and

PANEL OF ADVISORS:

Under the auspices of Management Adviser, a panel 
of management services advisers from leading account
ing firms have agreed to answer to the best of their ability 
questions about any area of management advisory services

William E. Arnstein, Main Lafrentz & Co., New York 
Philip L. Blumenthal, Geo. S. Olive & Co., Indian

apolis, Ind.
Roy A. Lindberg, J. H. Cohn & Company, Newark, N. J.

with which readers would like help. Both questioners and 
advisers will remain anonymous. One or more of the fol
lowing members of our panel are responsible for the 
answers published in this department:

Arthur B. Toan, Jr., Price Waterhouse & Co., New York 
H. G. Trentin, Arthur Andersen & Co., New York 
Allen Weiss, Laventhol Krekstein Horwath & Horwath, 

New York
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. . . only schedule quantities that can actually be completed during each week . . .

it is then that the matter is called 
to the attention of management by 
the customers if not from within 
the company. Management often 
takes action similar to what you 
describe in an attempt to satisfy 
the customers regardless of the dis
ruptions and costs in manufactur
ing. Present state-of-the-art in pro
duction scheduling taking into ac
count all the economic and priority 
factors simultaneously to obtain a 
balanced optimum solution is very 
complex and applies only under cer
tain prescribed conditions which 
your operations may or may not 
satisfy.

Fortunately, however, there are 
several very practicable steps that 
can, at least, alleviate the problems 
concerning you. As you are surely 
aware, a good production schedule 
is dependent upon realistic mea
surement and recognition of pro
duction capabilities and work-in- 
process inventory status and rea
sonably reliable demand forecasts. 
Further, timely and comprehensive 
feedback on changes in demand 
and actual production on the shop 
floor enhance flexibility in schedul
ing to cover demand at lowest cost. 
Recognizing the difficulties you 
mention, we make the following 
suggestions, some preferred and 
some that are “just the best under 
the circumstances,” hoping that you 
may find one or more helpful for 
both temporary relief and long
term progress.

Suggestion 1. Review actual pro
duction accomplished during recent 
periods and evaluate production 
capacity standards. Thereafter, only 
schedule quantities that can actu
ally be completed during each 
week. To preclude concern with 
the possibility of completion ahead 
of schedule, overlap material avail
ability for next schedule period.

Suggestion 2. If you cannot take 
advantage of Suggestion 1, and 

must stay with present over-sched
uling, set up close control of the 
release of material to production 
so that it ties in with the actual 
completion rate and all units start
ed are actually completed. Then, 
even though your schedule may 
show open balances, unnecessary 
labor will not have been invested 
and the floor will be clear, facilitat
ing the production of the next items 
sooner. The production planning 
and scheduling function will be 
greatly simplified, because the out
standing overlay of schedules will 
represent unstarted production the 
same as any other new schedule 
quantities.

Suggestion 3. If you cannot ef
fect Suggestion 1 or 2, you may 
be able to help the immediate situ
ation and bring focus on the magni
tude of the problem by physical 
segregation and control. Set up a 
special area in stores or other avail
able space out of the path of pro
duction work to line up the un
finished work in process from pre
vious periods. Sometimes physical 
identification by schedule period is 
very effective to get a point across 
in addition to the aggregate. Full 
realization of the magnitude may 
be your breakthrough with man
agement. In the meantime, produc
tion can proceed more efficiently 
without the obstruction of the un
finished material from old schedules 
and you can also control which is 
to be cleaned up first instead of 
having it completely up to the 
shop. This approach may also be 
useful in conjunction with Sugges
tions 1 and 2.

Suggestion 4. If you cannot carry 
out Suggestion 3, try the same 
thing on paper, identifying the 
space and dollar investment and 
other unnecessary costs in total and 
by time period, proposing Sugges
tion 1 or 2 to correct the situa
tion.

Suggestion 5. If you are not suc
cessful with Suggestions 1, 2, 3, or 
4, take this approach to preclude 
any worsening of the situation. 
Maintain close and accurate read
ings of the actual material status 
from schedule overlays and incor
porate them into the next schedule 
for the same item, preferably as 
part of the normal schedule quan
tity, rather than an additional 
amount. In this way, you may al
ways have some residue work in 
process, but it won’t be continu
ously building up.

Suggestion 6. The foregoing sug
gestions, quite obviously, are aimed 
at resolving the physical problems 
creating unnecessary inventory and 
production costs. Regardless of 
your success using these ap
proaches, an estimate of the indi
vidual and aggregate costs, no 
matter how approximate, may 
prove very useful. If the cost differ
ential, i.e., producing weekly pro
duction schedule quantities as you 
now do vs. significantly larger or 
smaller quantities, is nominal, then 
you would want to concentrate 
your efforts on the physical prob
lems as in Suggestions 1 through 
5. If, on the other hand, there is 
significant money going down the 
drain, you would have the facts 
in terms management would 
appreciate to, first, experiment with 
different possible plans and sched
ules to find the best and, second, 
to prepare a convincing package 
that management might find diffi
cult to reject. Rut make sure your 
presentation is complete and be 
prepared for questions and criti
cisms. Develop an overall plan of 
action; describe the improvements 
and benefits in production costs, 
inventory investment, customer 
service, and, perhaps most import
ant of all, how convenient and use
ful it will be to sales and other 
members of the management team.
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These men believe in the importance 
of excellent higher education.
They know it can’t be maintained 
without increasing business support.

Many large corporations and small businesses are con
tributing generously to colleges and universities. The men 
who head these businesses are urging others to join them— 
with larger investments—or by starting a company aid-to- 
education program.

Business needs college talent in increasing quantity. 
But rocketing costs are causing a financial crisis for col
leges and universities that could impede educational 
progress.

If your business has not recently evaluated the self
interest importance of investing in higher education, it 
should do so now.

Tuition, on the average, covers but ⅓ the cost of a col
lege education. More help from more businesses is needed 
to contribute importantly to the other 34.
Give to the college of your choice.

Special to management —a new booklet of particular 
interest if your company has not yet established an aid-to- 
education program. Write for: "How to Aid Education," 
Council for Financial Aid to Education, 6 East 45th St., 
New York, N.Y. 10017.
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Joseph C. Wilson, Chairman 
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Charles B. McCoy, President
E. I. du Pont de Nemours & Co. (Inc.) 
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J. Irwin Miller, Chairman 
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Neil Doppelt • Down-to-Earth Marketing Information Systems.............................................. p. 19
As companies begin to realize that marketing now 
represents a sizable investment, there is growing 
interest in improved marketing information systems. 
This author outlines the basic elements that should

be included in such a system—to provide prompt and 
accurate customer, product, and sales force informa
tion for decision making—and tells how to go about 
developing it.

John O. Mason, Jr., and William E. Connelly • 
of the Self-Checking Digit Technique ....

The self-checking digit is an automatic control tech
nique commonly found in computer-based informa
tion systems. This article describes its application, 
explores its advantages and disadvantages (including

The Application and Reliability 
........................................................................... p. 27

the cost of its adoption), and reports the results 
of a simulation study conducted by the authors in an 
effort to evaluate the reliability of selected self-check
ing-digit methods.

E. Leonard Arnoff • Cost-Cutting That Works
To achieve a sound cost reduction program—one that 
can be relied upon to do more good than harm—man
agement needs to be able to answer a wide variety of 
“what if?” questions, and the best way to answer

p. 35
what if?” questions is to use a simulation model. 

This author suggests some possible applications—with 
specific examples—of mathematical models in cost 
reduction and profit improvement.

John C. Lere • Management’s Pricing Decision 
Cost is obviously a basic determinant of price. But 
what is cost? That depends, this author maintains, 
on what type of pricing decision must be made. Is 
the company a price leader or a price follower? Does 
it have a unique or a standard product? Is the deci-

......................................................................... p. 39
sion that of setting a list price or that of accepting 
or rejecting a price that has been offered? This article 
demonstrates how the answers to these questions 
can affect the choice between direct and absorption 
costing.

A publication of the American Institute of Certified Public Accountants. Opinions expressed in Management 
Adviser are those of the editors or contributors, and may differ from policies of the AICPA and its committees.
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Change of address notices and orders for subscriptions 
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dress, including ZIP code number. Copyright, 1971, 
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Staff Report • Seventh Annual Computer Conference (Part One) ........................................ p. 43
Speakers at the AICPA’s Seventh Annual Conference Boston this spring, found some things to criticize in
on Computers and Information Systems, held in the past but were optimistic about the future.

William L. Ferrara • A Better Perspective on 
Should the income from a proposed capital invest
ment be calculated on an accrual or a cash flow 
basis? Should the factor ultimately determining the 
decision be residual income or net present value?

Capital Expenditure Decisions.................. p. 48
This author examines these choices from both the 
economic and the behavioral points of view and con
cludes that the methods should not be thought of as 
mutually exclusive but rather as complementary.

DEPARTMENTS

Management Advisory Services Forum............................................................................................ p. 1

People, events, techniques................................................................................................................... p. 7

What people are writing about............................................................................................................ p. 55
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If you 
don't do it.
it won't 

get done.

advertising contributed for the public good
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people, events, techniques

Economists Warn of Renewed Inflation Under Nixon Plan 
If 90-Day Wage-Price Freeze Is Not Extended

Amidst the euphoria that reigned 
on the New York Stock Exchange 
on the 16th of August, following 
the President’s Sunday night speech 
announcing complete reversal of 
his previous economic “game plan,” 
and the generally startled reaction 
of governments abroad and labor 
spokesmen at home, a note of cau
tious warning began to appear in 
the statements of economists about 
the effectiveness of the New Eco
nomic Policy.

Particularly controversial, at least 
domestically, was the imposition 
of the 90-day freeze on rises in 
wages and prices. While business
men were generally pleased, econ
omists felt that the 90-day period 
was simply that, a pause that could 
end with inflationary pressures 
even higher than they have been 
in the past. Labor leaders were, of 

September-October, 1971

course, particularly bitter, espe
cially those whose unions have not 
yet achieved sizable strike gains so 
far this year.

John Kenneth Galbraith, Har
vard economist who was head of 
the Wage-Price Control Board dur
ing part of World War II, said that 
the 90-day freeze was long over
due, and that the country has been 
edging toward some form of wage
price controls for years.

“As long as one has strong unions 
and strong corporations, one is 
going to have competition between 
the unions and the corporations 
that can shove up prices,” Gal
braith said in an A.P. interview 
printed in the New York Post. “So, 
there is going to be a continuing 
need for some kind of wage-price 
restraint. Those who think other
wise are fooling themselves.”

He said that if the 90-day re
straint is extended, the average 
worker will gain because pen
sion funds and savings are better 
protected than they have ever 
been.

Paul Samuelson, the MIT econ
omist, was more cautious than Gal
braith, conceding that if the 90- 
day freeze is not extended, some 
wage and price hikes will occur with 
a vengeance, but he said he be
lieves the momentum of inflation 
will have been broken.

Allen Stults, president-elect of 
the American Bankers Association, 
suggested that controls should be 
maintained until they seem to be 
working well, and that then they 
be dropped with the clear proviso 
that they will be reimposed if in
flation becomes severe again.
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It is an understatement to say or
ganized labor’s leaders are not 
pleased with Mr. Nixon’s 90-day 
wage and price freeze. George 
Meany, president of the American 
Federation of Labor and Congress 
of Industrial Organizations, has 
called the freeze “patently discrim
inatory” against American workers.

“In the absence of effective ma
chinery to insure enforcement on 
the price front and equity on the 
wage front, the entire burden is 
likely to fall on workers covered 
by highly visible collective bar
gaining contracts,” Mr. Meany said 
in a prepared statement.

Leonard Woodcock, president of 
the United Automobile Workers, 
told the union’s skilled trades con
vention that the U.A.W. would fight 
any extension of the wage freeze 
that would eliminate the union’s 
upcoming wage increases.

“If they want war,” Mr. Wood
cock said referring to the Admin
istration, “they can have war.” The 
U.A.W. is filing suit to test the 
Administration’s legal right to make 
unions give up the increases 
scheduled to go into effect during 
the 90-day freeze.

Raymond R. Corbett, president 
of the New York State A.F.L.- 
C.I.O., pointed out the President’s 
controls did not cover corporate 
profits or interest rates. “Further, 
the whopping proposed 10 per cent 
investment tax credit for industry 
looks like a further giveaway and 
advance payoff to big business for 
industrial investment,” he said.

As Paul Jennings, president of 
the International Union of Electri
cal Workers, sees it, the President’s 
approach is “the outmoded and 
discriminatory trickle down the
ory.” According to Mr. Jennings, 
this entails giving direct benefits 
to business in the belief that it will 
result in some “crumbs for the 
people at some later stage.”

Another labor leader, John Hen
ning, president of the California 
State Labor Council, A.F.L.-C.I.O., 
complained about the lack of cor
porate controls in the President’s 
program. “Our biggest objection 
would be to having no profit con

trol. We have been calling for 
wage, price, and profit controls all 
along.”

The chief Federal labor medi
ator, J. Curtis Counts, has re
quested that workers now involved 
in more than 350 strikes across 
the country return to work for 
the freeze period. Mr. Counts said 
that while the Administration be
lieves it has the legal power to 
force the strikers back to work it 
would prefer voluntary coopera
tion.

Economic Gains May
Cause Urban Collapse,
Banker Warns

If the economy recovers, one or 
more of our cities may collapse, 
warns John R. Bunting, president 
of the First Pennsylvania Banking 
and Trust Company, in an article 
in the summer edition of the Tem
ple University Alumni News.

“Financial disaster for the cities 
begins with an improving econ
omy. As the economy gets going, 
in those occupations where it ap
plies, productivity will increase. 
The productivity gains will pro
vide rationales for wage contracts 
to be expanded proportionally, but 
these wage and salary increases 
will be matched by employees in 
jobs where productivity gains are 
unlikely or impossible,” Mr. Bunt
ing writes.

Cumulative productivity in
creases like those in manufacturing 
cannot be expected from the po
lice, teachers, social workers, hos
pital orderlies, or other employees 
in service fields, and the urban 
crisis in part grows out of this fact, 
he concludes.

“Never again will the gap open 
between the buying power of em
ployees in the two [manufacturing 
and service] groups. As industrial 
wages and salaries go up in line 
with productivity, service wages 
will follow: the relationship is in
evitable,” Mr. Bunting says.

“No realistic revenue sharing 
proposal will make it possible for 

cities to cover their costs as they 
soar to higher and higher amounts,” 
he continued. “An effective incomes 
policy is the only means we have 
of bringing the costs of city gov
ernment back under control.”

Mr. Bunting proposes that all 
labor agreements must be held 
within a range related to produc
tivity gains in the economy as a 
whole. In turn, in industries where 
productivity gains are high prices 
should drop.

“If price declines did not occur, 
price controls or special taxing 
would prevent the concentration of 
the economic benefits of wage con
trol in the hands of a few large 
manufacturing corporations.”

Mr. Bunting urges businessmen 
to force a return to discipline in 
the economy.

25th Anniversary of
Computer Marked at
ACM Chicago Meeting

The 25th anniversary of the in
vention of the electronic computer 
was celebrated by the Association 
for Computing Machinery at its 
annual conference August 3-5 in 
Chicago.

It was an odd celebration, for, 
instead of heaping compliments on 
the machine, speaker after speak
er found fault with it and its ac
complishments.

Computer equipment manufac
turers “have all too frequently en
couraged advancement of the state 
of the art at all costs and change 
just for the sake of change,” Wil
liam J. Osterman, director of 
product and market planning for 
Auerbach Information Services, 
told the convention.

However, Mr. Osterman believes 
that the recession will force com
puter users to match computer 
usage and capabilities more 
closely.

Harvey Golub, principal in Mc
Kinsey & Co., Inc., introduced a 
disquieting report on research he 
recently completed. Mr. Golub 
found that no significant competi

8 Management Adviser



tive advantage resulted from com
puter usage.

Mr. Golub studied 100 compa
nies in 11 manufacturing groups. 
He made a correlation analysis 
between each company’s total in
vestment in computers and four 
performance measures: return on 
assets, return on sales (profits), 
sales per employee, and earnings 
per share growth over the past ten 
years. The resulting correlation co
efficients were either zero or slight
ly negative, indicating no direct 
relationship between computer in
vestment and the four performance 
measures.

Though it was predicted that 
computers would change manage
ment styles, Mr. Golub said that 
little change has occurred.

Panelists predicted that in the 
next 25 years the data processing 
industry will realize economies of 
scale for mass products; the costs 
of computer hardware will become 
inconsequential; and new applica
tions will be developed.

“Opportunities will be many and 

so will failures, but—one thing for 
sure—any competitor who tries to 
remain within one of the tradi
tional subdivisions of the computer 
industry, however large, will be 
lucky if he is around in 25 years,” 
said Frederic G. Withington, senior 
staff associate of Arthur D. Little, 
Inc.

Hewlett-Packard Says
Automatic Test
Systems Are Effective

Computerized automatic test sys
tems are cost effective when prop
erly applied and where sufficient 
volume of data is available, David 
S. Kline told the Western Elec
tronic Show and Convention Au
gust 25.

Mr. Kline is a program manager 
with the Hewlett-Packard Auto
matic Measurement Division. His 
statement was based on a detailed 

review of three case histories: 
production testing of telephone 
electronics, thin-film substrates, and 
digital cards.

Reviewing the three cases, Mr. 
Kline noted that “computerized test 
systems require support. In all three 
systems there was a competent, 
dedicated technical person actively 
writing programs, solving unfore
seen problems, and generally adapt
ing the system to the tasks.”

User participation vital

“The system cannot merely be 
purchased and go to work, but re
quires participation of the user. The 
requirement for such support will 
continue for the life of the system 
as long as there are changes in 
products and processes,” he cau
tioned.

Mr. Kline believes that the auto
matic test systems not only can 
make measurements faster than 
they could be made manually but 
they also measure products and 
processes where testing would not

Easily the most accurate, complete, easy-to-use— 
and fastest—computational aid of its kind...
Here is a unique new computational aid—a 
collection of original evaluation tables and 
conventional sample size tables for deter
mining confidence limits and sample size, 
based on close approximations of the bino
mial distribution. Using this book anyone— 
whether scientist, marketing man, actuary, 
engineer, accountant, biologist, politician, 
or pollster—can effortlessly and accurately 
compute the answer to the question, “What 
percentage of a given aggregate manifests 
a given characteristic?”

Or, to take variables from specific fields: 
What percentage of the population favors 
capital punishment? What percentage of 
new products fail? What percentage of tax 
dollars go for space exploration? What per
centage of heart transplants have worked for 
six months? No other compilation of charts 
and tables —and no computer programs — 
offer comparable means of obtaining confi
dence limits and determining sample size. 
Here is an important addition to published 
statistical data and a major asset to all those 
engaged in attribute sampling.

ATTRIBUTE SAMPLING: Tables and Explanations
By HERMAN BURSTEIN. 480 pages, $18.50
Within seconds—or at most, minutes—the user can:
• Determine limits for a sample of any size, for any num
ber of items in the sample having designated a charac
teristic, and for six most-frequently used confidence 
levels—with a guaranteed relative accuracy of at least 
99.9 per cent.
• Determine sample size, no matter how large, with com
parable ease and accuracy for any set of specifications 
as to anticipated sample rate and error margin for six 
most-often used confidence levels.
• Make an accurate finite population correction, narrow
ing the gap between sample rate and confidence limits.

At bookstores or direct from publisher 
for a FREE 10-day examination.

McGraw-Hill Book Company 330 west 42nd st., 
  New York, N.Y. 10036

Send me a copy of Attribute Sampling (092508) for ten days on approval. 
In ten days, I will remit $18.50 plus local tax, postage, and handling, or 
return the book without further obligation, if I remit in full with this 
order, McGraw-Hill pays postage and handling, and the same return 
privileges still apply. Order subject to acceptance by McGraw-Hill.

Name-------------------------------------------------------------------------------------------------

Address-------------------------------------------------- -------------------------------------------

City---------------------------------------------- —----- State---------------- Zip--------------
23-MA-971

September-October, 1971 9



have been economically feasible 
without the computer.

“Another area of promise,” Mr. 
Kline told the convention, “is the 
improvement in product assurance 
made possible by automatic test
ing. The high speed, accuracy, and 
repeatability of computerized tests 
makes feasible more testing on low- 
unit-priced products.”

Tool Company Reports
Good Results from
Automated Scheduling

According to officials of the Rad
form Tool Company, East McKees
port, Pa., a computerized produc
tion scheduling and reporting sys
tem is helping the company to 
make more effective use of existing 
production capacity besides main
taining control of operations and 
establishing work priorities.

Bob DiBiase, Radform vice presi
dent, said, “The addition of another 
man, devoting his time to handling 
the scheduling and expediting of 
work, could not give us as much 
information as the computerized 
system and he would cost more 
per year.”

The scheduling and report sys
tem was designed to help Radform 
overcome problems that commonly 
arise from the use of expediters in 
a shop. The tendency is for regular 
scheduled jobs to be overlooked 
until they too become critical and 
must be expedited. The situation 
sometimes deteriorates into filling 
the most critical order first.

Radform is now using a system 
developed by the Westinghouse 
Tele-Computer Systems Corpora
tion. Job order routing slips, time 
tickets, and material data sheets are 
fed into the system. The system 
then generates a weekly machine 
load report, a production schedul
ing work sheet, a job status report, 
time reports, and a job closeout 
report.

Radform has reduced its back
log of semifinished work on the 

shop floor and lowered its opera
tional costs with the help of the 
computerized scheduling and re
porting system.

PERT, Critical Path 
Analysis Offered on
Time Sharing Basis

A project planner can now per
form critical path analysis by means 
of a conversational terminal in a 
new service offered by Scientific 
Time Sharing Corporation, Wash
ington, D.C.

In the critical path method the 
planner defines the time relation
ships among those activities and 
events which will govern comple
tion of the project. The advantage 
of employing an interactive ap
proach to planning is that all the 
data used are current. Changes in 
the PERT network are entered into 
the computer at the time they occur.

Traditional method slow

“Using the traditional batch 
processing approach, the data go 
through keypunching, transmittal 
to the computer center, computer 
processing, correction of errors, re
processing, and distribution of the 
calculated critical path schedules,” 
Scientific Time Sharing explains. 
“Typically, by the time these steps 
are taken, some of the data no 
longer represent the current status 
of the project.”

Using STS’s conversational ter
minal, the planner types ‘CALCU
LATE’ and a recalculation of the 
critical path is performed. Time 
relationship diagrams can also be 
obtained on a standard terminal. 
The results may then be directed 
to other terminals at the locations 
where action must be taken.

Local dial access to Scientific 
Time Sharing’s service is available 
in Buffalo, Dallas, Hartford, Los 
Angeles, New York, Palo Alto, Phil
adelphia, Pittsburgh, Rochester, 
San Francisco, Washington, White 

Plains, Baltimore, Boston, Chicago, 
and Stamford. Customers outside 
these cities can make a long dis
tance call to the closest point of 
access. Scientific Time Sharing Cor
poration is located at 2135 Wiscon
sin Avenue, N.W., Washington, 
D.C. 20007.

IRS Preparing to
Clarify Tax Treatment
Of EDP Software

The Internal Revenue Service is 
drafting a bulletin which clarifies 
tax treatment of purchased soft
ware, the Data Processing Manage
ment Association reports after a 
recent meeting with IRS officials.

Contained in the bulletin will be 
the criteria which will differentiate 
between outside software services 
which can currently be expensed 
as developed software and outside 
services which must be treated as 
purchased software capitalized, the 
DPMA says.

The IRS officials met with 
DPMA representatives after re
ceiving a telegram from the data 
processing organization. The tele
gram registered the DPMA’s con
cern over a report that the IRS 
was considering the issuance of a 
ruling to the effect that all systems 
engineering and programing ser
vice payments to outside organiza
tions would be considered “pur
chased software.”

As the DPMA interprets this rul
ing, under Revenue Procedure 69- 
12 a taxpayer would be required 
for tax purposes to capitalize all 
software costs paid to outsiders 
and write them off over a five-year 
period. Yet the cost of “internally 
developed software,” representing 
primarily the time of the taxpayer’s 
employees, could be deducted as 
current operating expense.

Consequently, the DPMA feared 
that tax treatment would be solely 
based on whether the software 
services in question were per
formed by consultants, service bu
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reaus, software houses, facility 
management concerns, and the like.

However, after its meeting with 
the IRS the DPMA reports that it 
feels the government agency is 
sympathetic to its concerns and it 
hopes that the IRS’s final determi
nation will be beneficial to the data 
processing industry and profession.

Arthur Young Aids
Drug Agency
In New York City

Accountants from the New York 
office of Arthur Young & Company 
have volunteered their services to 
work with New York City’s Addic
tion Services Agency.

Addiction Services Agency Com
missioner Graham S. Finney ex
plained that many of the contract 
agencies the New York drug pro
gram works with are dealing with 
governmental agencies for the first 
time and, therefore, may have 
neither the funds nor the experi
ence to establish proper account
ancy procedures as required by law. 
New York State’s Youthful Drug 
Abuser Program works with 104 of 
these contract agencies.

The A.S.A. is “lending” the vol
unteer accountants to delegate 
agencies. On the volunteer’s initial 
visit to an agency he determines if 
any problems exist in the account
ing area. He then proposes what he 
feels is the best method for solving 
any problems and for keeping rec
ords in compliance with the A.S.A.’s 
fiscal requirements. The volunteer 
will make periodic visits to the 
agency to ascertain the compliance 
and makes himself available at 
other times when problems arise.

“This effort came on the initiative 
of Arthur Young & Company itself,” 
Commissioner Finney said. “The 
program is proving so successful 
that we are in process of contacting 
other large accountancy firms to 
augment this splendid effort mount
ed by Arthur Young & Company.”

Readings are taken at one of the 18 ground-level sensors used in El Paso to 
keep constant check on the quality of the air. The system warns American 
Smelting and Refining Co. when to curtail operations to prevent excessive 
concentrations of sulfur dioxide in the atmosphere.

Quality of Air Continually Monitored in 
El Paso by Computer Fed by 18 Sensors

A computing system warns 
American Smelting and Refining 
Co. when to curtail or stop its op
erations to preserve the air quality 
of El Paso, Texas.

Eighteen sensors are placed 
around El Paso, some in residents’ 
backyards, to detect concentrations 
of sulfur dioxide, a gas by-product 
created during copper and lead 
smelting. The sensors transmit their 
readings to an IBM 1800 data ac
quisition and analysis system at a 
nearby American Smelting and Re
fining Co. (ASARCO) smelter.

The computer determines how 
much sulfur dioxide is reaching 
ground level. Minute-by-minute 
concentration reports are made to 
the ASARCO meterologists. When 
the concentrations approach the 
lowest air quality control limit 
ASARCO must maintain, opera
tions are curtailed or stopped.

To improve the air quality in the 
future ASARCO is now developing 

a mathematical model of El Paso’s 
atmosphere. Years of El Paso’s 
weather history are being fed into 
the company’s computer so that 
ultimately ASARCO officials will 
be alerted to which weather trends 
cause a buildup of sulfur diox
ide at ground level.

“We started with the mathe
matical model for diffusion of a gas 
into the atmosphere,” said W. R. 
Kelly, ASARCO plant manager. 
“The model is being adapted for 
variations we have here: differ
ences in temperature, terrain and 
wind patterns, temperature inver
sion over the city, and even small 
differences in the behavior of this 
particular gas.

“Using the computer simulation 
technique, we will be able to pre
dict whether the smoke will reach 
ground level in bothersome concen
trations or will diffuse harmlessly 
in the atmosphere over the sur
rounding desert,” Mr. Kelly said.
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Victims Strike Back
At Polluting Companies
Through ‘Ecotage’

The nation’s first “ecotage” con
test is underway and polluting in
dustries should beware.

The Wall Street Journal reports 
that ecotage means sabotage for 
ecological reasons, which includes 
mailing garbage to executives of 
polluting firms.

The Environmental Action lobby 
is the contest’s sponsor. Sam Love, 
the group’s coordinator, told the 
Journal, “We want citizens to sub
mit ideas for stopping corporations 
or other institutions from polluting, 
exploiting, or otherwise threatening 
the survival of the earth and its 
inhabitants.”

The U.S. Chamber of Commerce 
has issued a press release to let in
dustry know about the perils of the 
ecotage contest and has even made 
available a compilation of tactics 
the infuriated ecologists might try 
to use to disrupt business.

In the past, air polluting factory 
stacks have been capped, and efflu
ent has been thrown on a steel 
executive’s rug by an individual 
who dubbed himself “the Fox.” 
Consequently, the prize for Envi
ronmental Action’s ecotage contest 
is called the “Golden Fox” trophy.

One eloquent contestant sug
gested oil company executives have 
“oil saturated carcasses of mur
dered seabirds” placed in their 
mailboxes. Pity the poor secretary 
who has to figure out what to file 
that under.

Former AMA Executive
Offers Training
Program Assistance

Companies that wish to sponsor 
public seminars or internal man
agerial training programs are being 
offered the professional planning 

assistance of a new organization, 
Executive Enterprises, Inc., New 
York.

The new company’s president is 
Lewis Abrams, a former director 
and vice president of programing 
for the American Management As
sociation.

“Many meetings are time wasters 
and people often attend for all the 
wrong reasons,” Mr. Abrams said. 
“With careful planning, however, 
seminars can be highly beneficial 
and profitable since group mem
bers, when properly motivated, will 
reinforce one another in promoting 
changes in corporate attitudes and 
behaviors.”

Executive Enterprises, Inc., also 
offers consultation and direct as
sistance on corporate marketing 
and administration projects. The 
company is located at 253 East 
72nd Street, New York, N.Y. 10021.

Clerical Cost Control
Booklet Announced
By Consultant

What an Executive Should Know 
About Controlling Clerical Costs, a 
booklet by Richard L. Ganzi, is 
being offered free upon request to 
his management consulting firm.

Mr. Ganzi, president of Paul B. 
Mulligan & Co., Inc., Scarsdale, 
N.Y., writes, “The key to effective 
office supervision lies in altering 
the role of the supervisor as it 
applies in the average company 
today.”

Some steps he recommends for 
bringing about this change are: 
Optimize span of control; consoli
date departments; give special 
treatment to high-skill functions; 
upgrade the supervisory level; keep 
information pipelines open; give 
supervisors the tools they need to 
function effectively; and work in 
meaningful incentives.

“Today’s average 'working super
visor’ is overpaid,” Mr. Ganzi says. 
“Yet the managing supervisor who 

replaces him may merit an even 
higher rate of pay because you are 
now buying, not a clerk, but a 
manager. The point, of course, is 
that in the end the company stands 
to gain.”

Mr. Ganzi’s booklet can be ob
tained by writing to Paul B. Mulli
gan & Co., Inc., 2 Overhill Road, 
Scarsdale, New York 10583.

Hitachi Shows New
Memory System with
Increased Capacity

A new memory system capable 
of storing all of the information in 
one volume of the Encyclopaedia 
Britannica, approximately 10,000,- 
000 characters, in an area equiva
lent to the surface of two postage 
stamps has been developed by 
Hitachi, Ltd., Tokyo.

Capacity 10 times any other unit

The holographic memory system 
has a storage density of 100,000 
bits per square millimeter. Hitachi 
says this is about ten times more 
than memory devices previously 
announced and about 1,000 times 
more than integrated circuit mem
ory systems.

Hitachi’s memory system em
ploys information-bearing laser 
beams which are diffused through 
a multi-layered cerium oxide plate 
called a “random phase shifter.” 
Reading of the stored information 
is achieved by throwing a laser 
beam on the holographic memory. 
The reading time is 10,000 to 
100,000 times faster than that 
achievable with a disc memory, 
Hitachi claims.

Computer use foreseen

Possible applications for the Hi
tachi system are for high-speed 
image file memory in information 
retrieval systems and for large-ca
pacity high-speed computers, ac
cording to the company.
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NCR Shows New
Communications Unit
Faster than Teletype

The Teletype machine has a new 
competitor from the National Cash 
Register Company. It is the NCR 
260 Data Terminal, an on line 
communications device for linking 
computer centers with remote in
stallations.

“The NCR data terminal can 
best be compared to a Teletype 
machine,” said R. E. Rabold, NCR’s 
manager of Product Requirements 
for Accounting Machine Products. 
“They both serve essentially the 
same function. The 260 just does it 
faster and more economically. It is 
also quieter and smaller, important 
factors in a bank and office.”

The NCR terminal uses thermal 
printing, which, NCR claims, is 
faster than impact printing, the 
method used by the Teletype ma
chine. In impact printing the struck 
keys have a finite recovery time, 
NCR notes. However, the 260’s 
printing is done with a single-ele
ment head that projects bursts of 
heat onto paper coated with a 
heat-sensitive dye. The heat ac
tivates the dye to change color on 
the paper. The result is faster and 
quieter printing, NCR says.

According to Mr. Rabold, NCR 
originally thought of the 260 as 
a remote communications device 
linked to a computer, suitable for 
bank tellers, for example. How
ever, NCR has now realized its 
terminal’s potential for transmit
ting news. The firm reports both 
the Associated Press and United 
Press International have ordered 
units for test runs in news trans
mission.

The 260 is compatible with the 
Teletype machine and most hard
ware manufactured by the major 
computer makers. It requires no 
special software, the company says.

NCR spokesmen did concede, 
however, that the 260 will not work 
from punched paper tape or make 
multiple copies as the Teletype 
machine will.

Long-range diagnosis is foreshadowed by the IBM Computer-Assisted Medical 
Examination System. In response to filmed questions, the patient indicates 
exactly on the dummy shown on the screen where he feels pain by touching 
the spot with a light pen. Actually, the system is used for preparation of 
medical histories rather than remote diagnosis; responses are fed to a com
puter which summarizes the patient's history.

Honeywell Expands Its Series 100 Line by Adding 
Two Batch Terminals, Free-Standing Computer

Two new batch terminals and a 
small-scale, free-standing computer 
have been added to Honeywell’s 
Series 100 family of computers.

The two terminal systems, called 
Model 5 and Model 10, use punched 
card input and can print reports 
when attached to a computer. The 
terminals can be expanded to pro
vide either pre-processing of data 
prior to transmission or local batch 
processing for jobs not requiring 
use of the central system.

Both terminals are available in 
standard and high-speed versions. 
The standard Model 5 leases for 
$838 per month on a five-year con
tract and sells for $37,440. The 
high-speed Model 5 leases for 
$1,164 per month on a five-year 
contract and sells for $52,000.

The Model 10 has a central proc
essor with a main memory, 8,192 

bytes, twice as large as that of the 
Model 5. The standard Model 10 
leases for $1,794 per month on a 
five-year contract or can be pur
chased for $82,205. The high-speed 
Model 10 leases for $2,027 per 
month on a five-year contract and 
sells for $92,865.

Honeywell’s new free-standing 
computer with communications cap
ability, the Model 15, can be used 
as a central system linked to the 
Model 5 and Model 10 terminals. 
It can also act as a large remote 
batch processing terminal linked to 
other large computer systems.

According to Honeywell, the 
Model 15 is well suited for disk- 
oriented batch data processing sys
tems used by firms in manufactur
ing, distribution, education, retail
ing, and insurance and by hospitals 
and government agencies. 
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Its central processor contains 
16,384 bytes of main memory. Op
tions include additional memory 
modules.

The basic minimum Model 15 
configuration leases for $2,821 per 
month on a five-year contract and 
sells for $132,585.

Software available for the Model 
10 and 15 includes accounts pay
able and receivable, payroll, inven
tory management, and production 
scheduling for manufacturing firms.

BankAmericard Institutes
Uniform Profit Analysis 
System for All Members

The performance of BankAmer
icard operations will be measured 
by a new profit analysis system.

The system was announced after 
a wave of unfavorable publicity 
about the operations of many bank 
credit card systems.

National BankAmericard Incor
porated is giving its member banks 
a standardized method of allocat
ing and reporting income and ex
pense. The method was developed 
under the direction of Charles E. 
Hamel, NBI vice president, and 
Arthur Andersen & Co.

Data consistent for members

The system was designed to: 
categorize income and expense 
items and related statistics in or
der to provide consistent data for 
individual member bank use in 
analyzing performance of their 
BankAmericard Centers; enable 
banks to determine the direct pro
fit or loss of their individual card 
programs; provide NBI with ac
curate nationwide data for statis
tical analyses; and provide for the 
development of more sophisticated 
financial tools.

Member banks will receive quar
terly analyses highlighting the fi
nancial characteristics of various 
types of BankAmericard programs.

The first phase of the system 
was installed in June.

14

Westinghouse Systems 
Offer New Inventory 
Control System

The Westinghouse Tele-Comput
er Systems Corporation has intro
duced an inventory control system 
that provides three general kinds 
of services.

First, the system tells the plan
ner the amount of material in store, 
and when and how much to order.

Second, the system produces con
trol reports that highlight capital 
tied up in excess stocks, surplus 
and inactive stock, service analysis, 
etc.

Finally, the inventory control sys
tem provides financial data which 
satisfy basic accounting require
ments.

The inventory control system can 
either stand alone or interface with 
other information processing sys
tems.

More information is available 
from the Westinghouse Electric 
Corporation, P.O. Box 868, Pitts
burgh, Pa. 15230.

Time Sharing Parlor
Game Introduced by
Indiana Manufacturer

Would-be computer entrepre
neurs are now getting a chance to 
test their marketing skill with a 
new parlor game called Time-to- 
Share. Those businessmen who have 
always been losers in Monopoly 
may perhaps find this their game, 
or next venture.

Time-to-Share can be played with 
from two to six players ten years 
old and up. The players set up 
their own time sharing companies 
from computer system components 
and then try to market their ser
vices to 32 businesses. A player 
wins when he can establish an op
eration profitable enough to enable 
him to repay his original financing 
of $500,000.

“Time-to-Share was designed to 
present a complete and accurate 
picture of the procedures required 
to set up and run a time sharing 
operation,” explains the game’s 
manufacturer. So players first do 
market research and then select 
their system components to fit their 
potential customers’ needs.

‘Systems’ leased from ‘bank’

Each player leases his system 
from the bank. Remote terminals 
are provided to players in accord
ance with the support capabilities 
of their total system.

In order to derive monthly in
come from his business operation 
a player must complete sales to 
customer prospects and install ter
minals. Each time a player circles 
the board, representing a month 
of business operation, he receives 
leasing fees.

The time sharing game is being 
produced and marketed at $9.95 
by Time-to-Share, 4606 Charles
town Road, New Albany, Indiana 
47150.

If this game catches on, one can 
predict a whole string of games 
created to mirror different en
terprises, management consulting 
firms, hospitals, brokerage houses. 
To paraphrase the Bard, all the 
world’s a game and all the men 
and women merely players.

Honeywell Offering 
Production Control, 
Scheduling Systems

Two computerized scheduling 
and control systems for manufac
turing firms have been developed 
by Honeywell for its Series 100 
and Series 200 computer users.

The systems are designed to pro
vide production scheduling, load
ing, control, and reporting capabil
ities for a wide variety of manu
facturing operations, Honeywell 
says.

According to Peter J. Sheridan,
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director of industry marketing for 
Honeywell Information Systems, 
U.S. group, benefits of the sys
tems include: reduction of manu
facturing cycle time; increased re
liability in meeting shipment dates; 
rapid determination of inventory 
valuation and order status; reduc
tion of raw, in-process, and finished 
inventories; and timely, accurate 
performance data for measurement 
and control.

Production Scheduling and Con
trol System I, for small computer 
systems in both Series 100 and 
200, has a minimum rental of 
$2,740 per month on a five-year 
contract. Production Scheduling 
and Control System II, for medium
size Honeywell computers, has a 
basic rental of $8,840 per month on 
a five-year contract. Deliveries 
start in the fourth quarter of this 
year.

Software Costs Now
Higher than Hardware
In Computer Budgets

“Computer software has already 
overtaken hardware in the nation’s 
EDP budgets,” reports the New 
York research firm of Frost & Sul
livan, Inc.

The firm notes that the market 
for outside software and services 
exceeded $1.6 billion in 1970. Frost 
& Sullivan predicts that by 1975 the 
market will pass $3 billion and will 
reach $5.6 billion by 1980.

Despite the delays in some ex
pected software market expansion, 
caused by recent economic condi
tions, renewed growth is expected 
in most areas, the research firm 
finds.

These observations are part of 
Frost & Sullivan’s new analysis and 
forecast report called The Com
puter Software and Services Mar
kets. It sells for $345.

Some of the subjects discussed in 
the report are: the move toward 
packaged software; the effects of 
unbundling; the emerging standard
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ization of large data bases; and the 
specialist software markets.

More information about the re
port may be obtained from Frost & 
Sullivan, Inc., 106 Fulton Street, 
New York, N. Y. 10038.

Format Conversion
Service Launched
By PDA Systems

A computer service to convert 
any existing data file into any user- 
defined format has been started by 
PDA Systems, Inc., New York.

The new service, called UNI
VERSE, has already enabled two 
direct mail concerns to obtain mail
ing lists from any vendor, without 
respect to tape format, mode, or 
density, PDA Systems says.

UNIVERSE can not only per
form format conversion, but it can 
also handle files which require ad
ditional or special processing, PDA 
states. Records can be selected from 
the file by UNIVERSE on a per
centage basis or based upon the 
value of any field within the record.

A tape of rejected records with 
the reason for each rejection is pro
vided the subscriber.

PDA Systems, Inc., 12 East 86th 
Street, New York, N.Y. 10028, 
charges $1.25 per thousand records 
processed by its UNIVERSE ser
vice. There is an additional $150.00 
charged to set up each file. A sur
charge of $45.00 per reel is added 
for all tapes other than 9-track 800 
bytes per inch.

Boeing Offers Program to 
Give Tenant-Management 
Data to Housing Officials

Local housing authorities can 
now be provided with tenant and 
management accounting and re
porting via a family of computer 
programs being marketed by Boe

ing Computer Services, Inc., Seat
tle, Wash., and Management Data 
Systems, Madison, Wis.

The programs comprise a com
puter-based management system 
which fulfills basic tenant and gen
eral-ledger accounting require
ments prescribed by the U.S. De
partment of Housing and Urban 
Development. The system also pro
vides information for more than 20 
periodic reports required by HUD, 
its marketers say.

The system will be offered to 
local authorities on an on line tele
processing basis from BCS and 
MDS data centers across the coun
try. There are more than 3,000 lo
cal housing authorities in the 
United States, Boeing notes.

Boeing is also offering a family 
of programs to solve another urban 
problem, solid-waste collection (see 
M/A July-August ’71, p. 13).

NCR Announces
Package Program
For Data Analysis

Users of cash registers, adding 
machines, and accounting machines 
can now obtain analysis and dis
tribution reports without requiring 
customized programing, NCR says.

NCR’s 40 data centers are offer
ing a new service called General 
Analysis Program (GAP) which 
gives its users “the capability of 
high-volume sorting and summariz
ing,” the firm states.

The program is primarily de
signed to use punched paper tape 
as input but it can also use optical- 
font tapes.

According to NCR, GAP can do 
inventory work, job costing, sales 
analysis, purchase and expense 
analysis, labor distribution, budge
tary reporting, manufacturing and 
equipment maintenance costing, 
and accounts receivable and ac
counts payable aging.

First users of GAP include a 
light-fixture company that is re
ceiving sales analyses by customer, 
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state, and product and a vending 
machine service which, using add
ing machine punched tape, is get
ting sales analyses by location and 
product user besides sales by prod
uct, NCR reports.

New Communications
System for Police
Eases Radio Crowding

A patrol car driver can report 
the location and status o£ his ve
hicle in less than one second by 
touching a pressure-sensitive map 
that is part of a new electronic 
system developed by GTE Sylvania 
Incorporated, New York.

Channel congestion reduced

The new system, Digimap, re
duces radio channel congestion by 
sending messages in quick tone 
bursts rather than by voice, GTE 
Sylvania says. Digimap is designed 
for use with existing GTE Sylvania 
communications equipment.

Vehicle terminals have a pres
sure-sensitive map mounted on a 
grid-coordinate board and a key
board with a small video screen for 
sending and receiving messages.

At headquarters the dispatcher’s 
map has color-coded indicators 
which flash on his situation screen 
to mark each vehicle’s position as it 
reports in.

Pre-selected messages, such as 
“send ambulance,” can be sent by 
the drivers by simply pressing a 
button.

Workload analysis possible

Each digital transmission can be 
stored on magnetic tape and later 
analyzed to determine what work
loads should be set and how ve
hicles should be deployed, GTE 
Sylvania says.

Digimap equipment is scheduled 
for installation for the Oakland, 
California, police department in 
October.

Computer Making Stock 
Recommendations Cued
To Short-Term Traders

Traders in stocks listed on the 
New York Stock Exchange can now 
have a computer help them make 
their buy-or-sell decisions. Compu
trader, Inc., of Dallas will send its 
subscribers approximately 130 ad
visory bulletins each year contain
ing its IBM unit’s prognostications.

Every other day a Computrader 
IBM computer scans each common 
NYSE stock and reports on issues 
which seem to show specific prom
ise for short-term gain. Within 
three hours after the close of the 
market every other day Compu
trader sends its subscribers a com
puter printout of its predictions.

According to George C. Burrell, 
Computrader president, the print
out provides buy and sell signals 
and helps the investor to manage 
his money by moving in and out 
of stock positions when the com
puted odds mathematically favor 
such movement.

Gerald Tomanek, a Dallas stock
broker, developed the technical 
market formula upon which Com
putrader is based. He explained, 
“Computrader advice is aimed at 
making the largest possible profit 
in the shortest possible time. It can 
help the long-term investor with 
timing, but is basically designed to 
show the short-term trader areas 
of greatest activity.”

The service sells for $275 per 
year from Computrader at 5615 
Daniels, Dallas, Texas 75206.

Minicomputer Users 
Offered New Package 
For Accounts Payable

Small and medium-size busi
nesses are being offered an auto
mated accounts payable software 
package for use with the Philips 
P-350 series of minicomputers.

According to Arthur L. Hanra
han, president of Philips Business 
Systems Inc., the software package 
contains all routines necessary for 
posting vendor and distribution 
ledgers, preparing vouchers and 
checks, and compiling complete 
management reports.

The system employs vendor 
ledger cards which contain a mag
netic stripe storing the name, ad
dress, identification code, current 
balance, and year-to-date balance. 
This permits automatic entry of 
data that are usually entered man
ually, Mr. Hanrahan said. “The 
saving in labor time and the vir
tual elimination of losses through 
human error are enormous advan
tages,” he said.

The automated payment func
tion is initiated by inserting a stan
dard voucher check and the ven
dor’s ledger card. The check re
ceives the information stored on 
the magnetic stripe of the ledger 
card including applicable dis
counts.

A daily total sheet of debits, 
credits, discounts, and checks writ
ten is produced as a by-product of 
the system’s operations.

Philips Business Systems Inc., 
New York, is a subsidiary of the 
North American Philips Corpora
tion.

Accounts Receivable
Service Is Available
For Small Businesses

Companies that produce between 
100 and 500 invoices a month are 
being offered a new computerized 
accounts receivable service by the 
Data Processing Division of ITEL 
Corporation.

The “Mini Account” service in
cludes preparation of statements 
ready for mailing and ledger cards.

ITEL’s Mini Account service 
costs $300 for the initial set-up and 
then a minimum of approximately 
$150 a month, based on the number 
of invoices generated.
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Petty Larceny? It
May be Good, Advises
Psychologist

One large New York City cloth
ing store recently instituted lie de
tector tests for its employees. Of 
course, the workers’ union reaction 
was strong, and eventually, after 
much notoriety, the tests were 
dropped. Perhaps this entire con
frontation could have been avoid
ed if the store’s management had 
realized the “benefits” of employee 
theft, as argued by Dr. Lawrence 
R. Zeitlin in an article which ap
peared in the June issue of Psy
chology Today.

Entitled “A Little Larceny Can 
Do a Lot for Employee Morale,” 
Dr. Zeitlin’s article appeared in 
Psychology Today after being re
jected by the Harvard Business Re
view. HBR’s senior associate editor, 
David W. Ewing, explained in a 
letter to Dr. Zeitlin, “To be per
fectly frank, the consensus is that 
your conclusions—especially the 
idea of a tolerable amount of theft 
—aren’t consistent with the ideals 
of HBR.”

Dr. Zeitlin, an industrial psychol
ogist and professor of industrial 
psychology at the City College of 
New York, concludes that in some 
cases employee theft may be an 
informal, and relatively inexpen
sive, form of job enrichment.

“I do not advocate abandonment 
of the traditional responsibilities of 
management, but I suggest that 
management adopt a more realistic 
and certainly less hypocritical atti
tude to business ‘honesty’ and pub
licly recognize that there is bene
fit to be obtained by utilizing em
ployee theft as a motivational tool,” 
Dr. Zeitlin writes.

Dr. Zeitlin may be one of the 
first to come out and say what 
many businessmen have suspected 
all along. He recounts the experi
ence of a friend of his who reported 
to a company president that his 
office manager was dipping into the 
petty cash at the rate of approxi
mately $2,000 a year. The president 
then asked the friend how much 

the manager was being paid and 
was told $10,000. “Then keep quiet 
about it,” said the president. “He’s 
worth at least $15,000.” One won
ders what the friend’s expression 
was like at that moment.

Employee theft is the result, in 
part, of management’s failure to 
alleviate the repetitive and boring 
nature of low-level retail jobs, Dr. 
Zeitlin feels. Management can 
either enrich jobs or increase work
er pay and benefits, but in most 
cases, the psychologist finds, man
agement has chosen to reject both 
approaches. Consequently, if the 
dissatisfied employee does not quit 
he gets back at the system by 
stealing.

During a two-year study Dr. 
Zeitlin interviewed 32 persons who 
were discharged from a large Mid
western clothing store for stealing. 
Six stole for impulsive reasons, but 
he believes that the other 26 might 
have had their thievery minimized 
if management had provided job 
enrichment or salary increases.

“But would this have paid off for 
the employer?” Dr. Zeitlin asks. 
And his startling conclusion is no. 
“The dishonest worker is enrich
ing his own job in a manner that 
is very satisfactory (for him). The 
enrichment is costing management, 
on the average, $1.50 per worker 
per day. At this rate, management 
gets a bargain. By permitting a 
controlled amount of theft, man
agement can avoid reorganizing 
jobs and raising wages,” he writes.

Dr. Zeitlin suggests that man
agement should ask itself four ques
tions before it decides to minimize 
or eliminate employee theft: “1— 
How much is employee theft ac
tually costing us? 2—What increase 
in employee dissatisfaction could 
we expect if we controlled theft? 
3—What increase in employee 
turnover could we expect? 4—What 
would it cost to build employee 
motivation up to a desirable level 
by conventional means?”

While Dr. Zeitlin’s proposal may 
save the jobs of some sticky-fin
gered retail workers, it could cost 
a few security experts (as well as 
industrial psychologists) theirs.

This “high risk” infant is 
being cared for in a March 
of Dimes Birth Defects 
Center. Special monitoring 
equipment can detect 
unseen birth defects which 
can prove fatal or cause 
severe damage later in life.

prevent 
birth defects

give to the March
of Dimes
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During World War II, the British discovered 
that younger seamen were less able to 
survive the ordeals of shipwreck than their 
older mates. The younger men, it seemed, 
were giving up sooner under extreme 
hardship. So a school was set up to teach 
survival techniques and build, through 
experience, the tenacity necessary to 
withstand severe stress.

That was the beginning of Outward 
Bound. Today there are schools all over the 
world with seven in the U.S. These are 

wilderness schools, but they teach more than 
merely how to survive in the wilderness. 
Their purpose is to help each student plumb 
the depths of his capacities by placing him 
in situations where he discovers that he can 
accomplish far more than he dreamed 
possible. Further, students learn, through 
helping each other under stress, a new 
regard for each member of the crew and a 
genuine sense of teamwork.

Outward Bound has courses for young 
men, girls, adults, co-ed courses and special 

seminars for management and teachers. It is 
non-profit, financed by private grants, 
contributions and tuition charges. Over half 
the students attend on full or partial 
scholarships. You don’t have to be an 
athlete or have any special skills to attend
Outward Bound. We 11 teach you everything 
you need to know.

If you’d like to know more about it, or 
you want to help someone else attend, write 
Outward Bound® Inc., Reston, Virginia, or 
one of the schools listed below.

Northwest Outward Bound School, 3200 Judkins Rd., Eugene, Oregon 97403. Minnesota Outward Bound School, 330 Walker Ave. South, 
Wayzata, Minn. 55391. North Carolina Outward Bound School, P.O. Box 817, Morganton, N.C. 28655. Hurricane Island Outward Bound 

  School, Concord, Mass. 01742. Colorado Outward Bound School, P.O. Box 7247 Park Hill Station, Denver, Colo. 80207. California Outward 
Bound School, 780 Welch Rd., Suite 203, Palo Alto, Calif. 94304. Texas Outward Bound School, 4422 Live Oak St., Dallas, Texas 75204.

Outward Bound
Schools of The Possible

   
 

We gave each student 6 matches, a fishhook, some string 
and three days alone on an island.

Here’s what they gave us:



Major trends for some time have indicated the im
portance to management of specific marketing mea
surements and plans. Now the cost-price squeeze has 
accelerated the movement toward —

DOWN-TO-EARTH MARKETING

INFORMATION SYSTEMS

by Neil Doppelt
Arthur Andersen & Co.

As the cost-price squeeze con
tinues to handicap many com

panies, increasing attention is being 
paid, not only to every effort to cut 
costs but also to every possible way 
to increase sales and profits. This 
has focused attention on market
ing efforts—and marketing man
agement—as it has never been di
rected before.

The accountant, whether he is 
internal or external, has a vital 
role to play in this increasing at
tention to marketing activities.

This concentration, while it is 
rather belated in some companies, 
is only an acceleration of trends 
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that have been visible for some 
time.

Actions to improve the manage
ment of marketing activities and 
to increase senior management’s 
understanding of marketing func
tions have been prompted by three 
key factors:

1. More companies are adopting 
a definition of marketing operations 
that goes beyond the simple me
chanics of selling products to con
sumers. This “marketing concept” 
begins when the company inter
prets the consumer’s needs and de
sires, both quantitatively and quali
tatively; follows through with all 

the business activities involved in 
the flow of goods and services from 
producer to consumer; and ends 
with those services necessary to aid 
the consumer in getting the ex
pected utility from the products he 
has purchased. In order to adopt 
the marketing concept in deed as 
well as word, companies must ap
proach the market place with re
spect and flexibility, rather than 
trying to succeed with brute force.

2. Investments in advertising, 
sales promotion, market research, 
salesmen, and new product devel
opment are increasing. Possible 
profit improvements by making
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Marketing information needs have usually been satisfied on a piecemeal basis

more effective use of marketing re
sources are often much larger than 
the prospects of achieving signifi
cant product cost reductions.

3. The outputs of the marketing 
department are critical to orderly 
and efficient operations throughout 
the organization. Marketing fore
casts and budgets become the basis 
for production schedules, cash flow 
projections, and profit plans. Con
versely, lack of detail, accuracy, or 
timeliness in marketing planning 
can impair the profit potential for 
products or services that are other
wise strong and competitive.

Past neglect—why?

If marketing is so important, why 
do many companies find themselves 
with fragmented or nonexistent 
planning and control systems in this 
area? Several reasons can be pin
pointed:

• Partially by design and par
tially by accident, marketing often 
becomes isolated from other oper
ating departments. Senior execu
tives accustomed to dealing with 
straightforward information about 
machine hours, inventory turns, and 
sales volume are reluctant to dig 
into the supposedly less precise 
areas of marketing decisions. In 
some cases marketing managers 
themselves have contributed to this 
situation by overemphasizing sub
jective judgment as the basis for 
their strategies—even though most

NEIL DOPPELT is a man
ager in the Administra
tive Services Division of 
Arthur Andersen & Co. 
in New York. Formerly 
he was a senior market
ing analyst with Esso 
International, Inc. Mr. 
Doppelt received a B.S. 
in chemical engineering

from the Massachusetts Institute of Tech
nology and an M.S. in industrial administra
tion from Carnegie-Mellon Graduate School 
of Industrial Administration. 

marketing executives are at least as 
fact-oriented as their counterparts 
in other functions.

• Marketing information needs 
have usually been satisfied on a 
piecemeal basis by using data 
sources and reports really designed 
for other management purposes, 
such as financial reporting, produc
tion control, and accounting. This 
“hand-me-down” method sometimes 
looks like an economical way to 
solve continuing marketing infor
mation problems. Basic information 
needs go unfulfilled, however, since 
important aspects of customer iden
tification, cost allocations, and ex
ternal market conditions cannot be 
captured unless special provisions 
are made for doing so.

• EDP techniques have been 
successfully applied first where dol
lar savings or operating advantages 
have been easily recognized; ac
counting, inventory control, order 
entry, and production scheduling 
usually get top priority. The bene
fits of better information for the 
marketing function are difficult to 
quantify in dollars and cents.

• The concepts behind a mar
keting information system may be 
misinterpreted by senior execu
tives. At one extreme, they may ex
pect such systems to deliver the 
answers to the most difficult kinds 
of questions—the effectiveness of 
advertising and promotion, for ex
ample. At the other extreme, the 
systems approach may be dismissed 
as just another sales reporting 
scheme. Neither concept is correct. 
As is detailed in this article, many 
problems can be solved or their 
current solutions improved upon 
with better marketing information. 
Imperfect answers to tough ques
tions are usually better than no 
answers at all, and sales reporting 
is only one element of a basic 
system.

When the pressures to develop 
effective systems for marketing be

come great enough, these historical 
problems succumb to good manage
ment judgment and a “marketing 
information system” begins to sound 
like the right answer.

The primary objective of a mar
keting information system is to im
prove marketing management’s abil
ity to identify profitable sales op
portunities, to make the most effec
tive use of sales force personnel, 
to allocate advertising and sales 
promotion expenditures efficiently, 
and to react quickly and correctly 
to changes in market conditions. 
The “system” itself can be broadly 
defined as an organized set of pro
cedures, information-handling sys
tems, and reporting techniques de
signed to provide the information 
needed to plan and control market
ing activities.

These definitions of objectives and 
system content are necessarily long 
because a substantial amount of in
formation is required to manage 
the marketing function and there 
are many different kinds of tasks 
carried out within that function. 
Regardless of the eventual com
plexity of a marketing information 
system, the guiding philosophy is 
simple: Better information helps 
capable men do a better job.

A good problem solver usually 
has the answer sketched out in his 
mind before he sets to work. The 
same logic applies to the design of 
a system to meet the information 
needs of marketing management— 
the most important information 
needs should be anticipated before 
the first interview is scheduled. The 
following list is offered as a guide 
to the kinds of information market
ing managers want, whether the 
products involved are building ma
terials, breadsticks, or bonds:

Customer information

• Where is volume concentrated?
• Who are specific major cus
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tomers, both present and potential?
• What are their needs for 

products?
• What are their needs for sales 

coverage and service?
• What order activity and vol

ume are expected?
• What are the differences in 

profitability between types and 
classes of customers?

• Where is performance signifi
cantly short of expectations?

Product information

• What are the relative profita
bilities of products at the gross 
margin level? After direct market
ing expenses?

• Which elements of variable 
product cost are influenced by mar
keting decisions? What is the cur
rent cost structure?

• Which products tend to re
spond most favorably to sales pro
motion at the wholesale, retail, and 
consumer levels?

• What are the major advan
tages and disadvantages of current 
products in the eyes of consumers, 
relative to competitive products?

• What factors have the greatest 
influence on sales volume?

• What is the status of volume 
and profitability relative to objec
tives?

Sales force information

• What area and which custom
ers are assigned?

• What call activity is required, 
both for protection of present vol
ume and development of new busi
ness?

• Do current compensation sys
tems motivate the desired mix of 
salesmen’s activity?

• What is current performance 
relative to objectives?

This list can be expanded, of 
course, into the detailed questions 
concerning the “right” strategies for 
pricing, advertising, sales promo
tion, and new product development. 
However, information systems do 
not make strategic decisions—man
agers do, by the best use of their 
experience and the information and 
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analytical tools available to them.
A basic marketing information 

system should be designed to pro
vide most or all of the customer/ 
product/sales force information 
listed above. Focusing on the deci
sions each manager must make as 
part of his normal job responsibility 
helps to define what his informa
tion requirements are and how his 
outputs of plans and forecasts can 
best be integrated into the informa
tion system.

Like any other systems develop
ment project, the design and instal
lation of a marketing information 
system must be undertaken with 
care and organized effort. A good 
first step is to charter a temporary 
Task Force, including knowledge
able men from marketing, account
ing, and data processing. These in
dividuals, assigned full time for the 
duration of the project, can provide 
the broad and intensive effort re
quired to produce a conceptual sys
tems design for all aspects of the 
system and to participate in the 
implementation of the design. The 
Task Force approach helps to avoid 
the disappointment of sporadic, 
stop-and-start marketing systems 
projects.

Varied skills required

Each member of the Task Force 
can make important contributions 
to the project. The marketing rep
resentatives (there could be more 
than one) should have overall re
sponsibility for the successful com
pletion of the project. The system 
will be designed, after all, to meet 
the needs that they identify and 
interpret. The accounting repre
sentative’s skills will be needed be
cause accounting systems in par
ticular are likely to require revision 
in order to accommodate marketing 
information needs. The data proc
essing man should participate in 
the planning of changes in data 
collection and reporting systems, as 
well as in their implementation. 
Given the flexibility and capacity of 
current electronic data processing 
techniques (if they are required) 
and the skills available to design

A basic marketing informa

tion system should be 
designed to provide most or 
all of the customer/product/ 
sales force information 

needed. Focusing on the 
decisions each manager must 

make as part of his normal 
job responsibility helps to 
determine what his 
information requirements 
are and how his outputs of 
plans and forecasts can best 
be integrated into the 
information system.

21



EXHIBIT I

manual systems, the output of the 
Task Force should be in agreement 
with user needs.

The users are, of course, market
ing managers with a wide variety 
of responsibilities and outputs, as 
is illustrated in Exhibit 1, above. 
These managers are charged with 
preparing plans covering sales vol
ume, advertising and promotion 
programs, customer service, and 
sales force operations. Each of these 
plans and associated budgets be
comes integrated into a marketing 
plan (product emphasis) and a 
sales plan (customer or territory 
emphasis). Other functional areas, 
shown on the right of the exhibit, 
rely on the marketing department’s 
outputs as the basis for their own 
schedules, projections, and objec
tives.

The varying tasks of marketing 
executives might suggest separate 
data files and reporting systems for 
each kind of planning and monitor
ing activity. Such a system would 

be inefficient, however, and a more 
economical approach would utilize 
basic data sources for a variety of 
purposes.

The interfaces between market
ing and other functional areas can 
present problems if users on either 
side are forced to work with data 
formats and definitions that are 
cumbersome or unfamiliar, simply 
to avoid a data processing step. For 
example, marketing managers may 
be comfortable with “cases” while 
production scheduling personnel 
prefer to work in terms of “pounds.” 
A common unit is not necessarily 
required for both marketing and 
production as long as the two dif
ferent units can be defined in terms 
of one another and procedures in
stalled to maintain compatibility.

As discussed previously, it is not 
necessary that each marketing man
ager have a separate information 
system. The problems (and oppor
tunities) in marketing information 
systems design arise from the need 

to utilize available sources for a 
wide variety of information require
ments. Basic data sources usually 
consist of the following:

• invoices or other documents 
recording shipments of specific 
quantities to specific customers;

• accounting ledgers recording 
the disposition of funds for specific 
purposes;

• salesmen’s call reports show
ing the frequency and nature of 
their activity;

• reports of inventory status, 
product costs, and project status;

• planning documents showing 
expected levels of activity for prod
uct volume, price levels, sales force 
activity, marketing expenditures, 
and projects, including statistical 
forecasts based on historical data; 
and

• external data, collected and 
analyzed for the purpose of estab
lishing priorities among products, 
customers, and areas.

The list of basic sources has sev-
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EXHIBIT 2
eral implications for marketing sys
tems design work. First, most of 
the documents and records are de
signed for users in other functional 
areas such as accounting, produc
tion, and distribution. If they are 
to be utilized as part of a marketing 
information system, it will be nec
essary to modify the ways in which 
other users handle and distribute 
the basic sources. Second, plans are 
included as a source of information; 
they are also important outputs of 
the marketing management effort. 
Both aspects of the planning proc
ess are critical since information 
flows within as well as between 
functions. Finally, models and simu
lations are not included in the list; 
they represent “second generation” 
information systems projects for 
most companies. Managers can 
make better use of these sophisti
cated tools after they have fully 
explored the benefits of new pro
cedures and reports.

The following example illustrates 
how basic data can be rearranged 
to provide marketing management 
with valuable information.

Case 1. A manufacturer of cos
metics utilized department stores, 
chain drug stores, and variety and 
specialty outlets for his channels of 
distribution. Each of his many prod
ucts required substantial support in 
the form of special promotions, co
operative advertising arrangements 
with retailers, and partially or com
pletely subsidized in-store sales 
personnel. As part of a larger effort 
to exercise more control of these 
expenditures, procedures were in
stalled to identify expenses directly 
attributable to the different classes 
of retail outlets, in addition to 
product-by-product budget control. 
These procedures required subsidi
ary ledgers to accumulate market
ing and selling expenses by class of 
trade. Exhibit 2, above, shows 
one of the resulting trade-class 
profitability reports.

Customer class profitability data 
had not been available before, and 
the new reports enabled manage
ment to pinpoint profit improve
ment opportunities. Exhibit 2 illus
trates another key point about mar-

TRADE CHANNEL PERFORMANCE

COSMETIC COMPANY

% OF NET SALES
DRUG STORES DEPARTMENT STORES

COST OF GOODS, FREIGHT, 
COMMISSION, INSURANCE 56% 53%

CO-OP ADVERTISING 3 10

SALESGIRL SALARY SUPPORT 0 21

COMMISSIONS IN OUTLETS 12 11

71% 95%

CONTRIBUTION TO PROFIT & 29% 5%
OVERHEAD

keting information systems: They 
provide the tools for decision mak
ing, but not the decisions them
selves. Based on the new cost and 
profit data, management could con
clude that department store busi
ness was just not worth having, or 
it could conclude that the prestige 
and exposure afforded by depart
ment stores was worth the costs 
and low profit levels involved. Other 
alternatives involving changes in 
promotional programs could also 
be considered. The key to the deci
sion remains the factual information 
provided by one element of the 
marketing information system.

In contrast to other functional 
areas, marketing operations depend 
heavily on data originating outside 
the organization. External data from 
government publications, trade as
sociations, business periodicals, and 
syndicated services provide market
ing managers with indicators of 
market and product potential. In 
turn, these measures of potential 
establish the basis for assigning 
salesmen to particular geographic 
areas, industries, or customers; for 
allocating advertising and promo
tional dollars to specific buying 
groups or areas; and for forecast
ing volume performance.

Case 2. A small manufacturer 
of copper wire relied on his cus
tomers’ buying expectations, as re
ported by his salesmen, to estab

lish volume forecasts. Actual per
formance, however, was usually far 
short of forecast. By utilizing trade 
and government publications that 
reported on activity of his custom
ers’ customers, he was able to ad
just his projections downward to 
compensate for the tendency of 
end-users of copper wire to place 
multiple orders as protection against 
stock-outs. It was found that these 
multiple orders were inflating the 
purchasing expectations of the man
ufacturer’s direct customers.

The Task Force must identify 
the most appropriate sources for ex
ternal data and pinpoint why, how, 
and by whom such information will 
be used. The availability of exter
nal data can have major effects on 
the organization and reporting of 
internal data. For example, geo
graphic definitions used internally 
(such as districts and regions) may 
require realignment in order to pro
vide direct comparability with ex
ternal statistics dealing with coun
tries or accepted industry trade 
area designations. Product groups 
also may have to be reorganized in 
order to match the categories found 
in trade literature or government 
publications. The tasks of rearrang
ing and reclassifying internal data 
usually require extensive recoding 
and wholesale changes in key mas
ter files.

Planning is one of the most im-
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EXHIBIT 3

SALES PLAN

The Task Force responsible 
for marketing systems design 
needs to define the responsi
bilities, formats, and timing 
necessary to produce plans 
for product sales, sales force 
manpower levels and call 
frequency, promotion and 
advertising expenditures, and 
summary budgets and profit 
contribution plans for the 
entire marketing and sales 
function.

portant elements of sound manage
ment—it provides the basis for eval
uating performance and exercising 
control. Unfortunately, planning 
procedures that should be part of 
the most basic marketing informa
tion systems tend to get pushed 
aside in the rush to design and in
stall new reporting systems. Plan
ning systems are usually an after
thought even though the simplest 
report serves little purpose without 
some predetermined benchmark 
against which results can be mea
sured.

Case 3. The sales manager in 
a textile company supervised the 
activities of some 80 salesmen and 
district managers. He found that 
continued hiring of salesmen did 
not seem to improve overall per

formance, even though his field 
managers insisted that more men 
were required to cover the market. 
A more formal and effective way 
to plan sales force activity was 
adopted, as shown in Exhibit 3, 
above. The new sales planning 
procedures called for:

• identifying key customers;
• defining minimum call fre

quencies by customer class;
• assigning salesmen to territor

ies of approximately equal poten
tial; and

• developing sales objectives for 
key customers and territories based 
on potential and past performance.

The sales plan in this example 
covers a six-month selling season 
and specifies call frequencies for 
each major and prospective account,

24 Management Adviser

EXHIBIT 4



EXHIBIT 5

PLANNING TIME FRAME

NEW PRODUCTS

PRESENT PRODUCTS

SALES

ADVERTISING AND PROMOTION

BUDGET
FORECAST
DISTRIBUTION AND CUSTOMER SERVICE
INVENTORY CONTROL

as well as cumulative volume ob
jectives. The summation of such 
territory plans becomes the basis 
for assigning salesmen and for 
checking total volume objectives 
against corporate goals. The sales 
manager must adjust the total of 
the individual account objectives 
downward to reflect probable ac
count losses from season to season.

Controls over sales force activity 
were facilitated by regular reports 
like the one shown in Exhibit 4, 
page 24. The primary measures of 
performance—volume, call activity, 
price maintenance, and new ac
count acquisition—are all monitored 
versus objectives using data from 
two basic sources, call reports and 
orders. A profit index is used to 
give the salesman an indicator of 
profit contribution without requir
ing the sales manager to distribute 
detailed profit margin data through
out his organization.

The Task Force responsible for 
marketing systems design needs to 
define the responsibilities, formats, 
and timing necessary to produce 
plans for product sales, sales force 
manpower levels and call fre
quency, promotion and advertising 
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expenditures, and summary budgets 
and profit contribution plans for 
the entire marketing and sales func
tion. Exhibit 5, above, illustrates 
the timing of plan preparation and 
the relationship between planning 
and reporting. In this example 
planning begins early in the year 
with the review and updating of 
long-range and new product plans. 
Other basic plans and forecasts are 
developed throughout the year, 
some sequentially and others con
currently. A “pause” in the fourth 
quarter provides for updating sta
tistical forecasts with the most re
cent data available, prior to the 
final coordination and approval ses
sions necessary to establish objec
tives for the coming year. On the 
reporting side, progress is moni
tored against each plan on a 
monthly or quarterly basis.

Once a Task Force begins to ask 
marketing managers what their re
porting needs are, requests are 
likely to come thick and fast. Some 
managers have useful personal sys
tems that they would like incorpo
rated into any new system. Others 
will see the project as an oppor
tunity to satisfy their curiosity, but 

they have no specific uses in mind 
for the information they request. 
These requests must be evaluated 
in light of the overall marketing 
approach either in use or contem
plated by management. Even with 
experienced assistance on board to 
help sort out priorities, the even
tual list of needs can be very long. 
The volume of reports can be stag
gering when levels of detail and 
reporting frequencies are consid
ered.

Part of this problem comes about 
from confusion between data and 
information. Detailed reports of 
every individual sales transaction 
and marketing expenditure provide 
raw data only and are often unus
able due to their bulk. Summaries, 
groupings, and limited report dis
tribution procedures are required 
to make reports readable and man
ageable. Exception reporting tech
niques would also simplify report
ing, but few systems utilize excep
tion reports to more than a minor 
extent. Managers are reluctant to 
work with less than complete infor
mation at the levels of detail most 
convenient for them.

Exhibit 6, page 26, illustrates a
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EXHIBIT 6

DISTRIBUTION OF VOLUME BY ACCOUNT

Exception reporting 
techniques would simplify 
reporting, but few systems 
use them to more than a 
minor extent. More common 
is a technique that parallels 
the exception report concept 
—fairly detailed reports on 
the small percentage of 
accounts that contribute the 
largest volume of business, 
with considerably less 
attention given to reports on 
the very small accounts.

PERCENTAGE OF 
TOTAL 1971 
DOLLAR VOLUME

PERCENTAGE OF TOTAL ACCOUNTS

technique that parallels the excep
tion report concept. The graph is 
based on the volume contribution 
of each account, arranged largest 
first. Thus in this example, the top 
10 per cent of accounts contribute 
74 per cent of total volume. The 
importance of these accounts war
rants frequent, detailed reporting 
on their activity, although the re
ports themselves will be relatively 
“thin”; key accounts are usually less 
than 20 per cent of the total num
ber of accounts. The small accounts 
contribute relatively little volume 
and thus detailed reports of their 
activity do not add much to a man
ager’s understanding of current 
market conditions. Some systems 
are designed to summarize the 
smallest accounts (perhaps sev
eral thousand of them) into a sin
gle line for reporting purposes.

The “key account” approach 
works equally well with product 
line reporting, especially for those 
companies that manufacture a large 
number of product variations that 
are distinguished by minor differ
ences in size, color, packaging ma
terial, or shipping quantity. As the 
costs of electronic data storage de
crease and the time pressures on 
marketing managers increase, in
formation systems tend to empha
size more storage and less reporting.

CUMULATIVE %

Accounts Volume

2 (45) 48

10 (210) 74

20 (430) 86

50 (1100) 97

100 (2200) 100

Various parts of this article have 
focused on the reasons for directing 
effort toward a marketing informa
tion system; the basic user needs, 
data sources, and design techniques 
for such a system; and some of the 
potential problems involved. The 
focus has been on developing a 
basic system that will reflect the 
marketing approach and key infor
mation needs of marketing manage
ment.

The success of any concentrated 
effort to improve planning and con
trol in the marketing function will 
depend most heavily, however, on 
the active support of senior man
agement. “Active support” means 
defining the scope of the project, 
assigning qualified personnel on a 
full-time basis, participating in 
regular progress report sessions, and 
recognizing that a broad and de
tailed examination of needs and al
ternatives must precede implemen
tation.

Most companies, large and small, 
have yet to scratch the surface in 
this critical area. Although design
ing and installing even a “down- 
to-earth” marketing information sys
tem can involve some hard work, 
a quick look at the resources allo
cated to the marketing function 
should be sufficient incentive to get 
started.
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In today s environment, traditional controls must 
often be replaced by electronic controls. The authors 
discuss the four types of EDP internal control, with 
particular attention to —

THE APPLICATION AND RELIABILITY OF THE

SELF-CHECKING DIGIT TECHNIQUE

by John 0. Mason, Jr.
University of Alabama

and William E. Connelly
Touche Ross & Co.

In the development of comput
er-based information systems, 

system designers attach consider
able weight to internal control fea
tures. The emphasis on internal con
trol is related to the effectiveness 
of information systems. According 
to Felix Kaufman, "Control is a 
preeminent condition to data proc
essing effectiveness. A properly con
trolled system will operate effec
tively with less than optimal design 
and equipment. The converse is 
not true.”1 The point is that com

1 Kaufman, Felix, Problems of Control in 
Electronic Data Processing, Lybrand, 
Ross Bros. & Montgomery, New York, 
1963, p. 9.
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puter-based information systems 
that do not include an adequate 
plan for control do not function 
effectively.

In order to add to the system 
designer’s working knowledge of 
the overall control mechanism of 
an information system, the authors 
discuss the usefulness of the self
checking digit technique, an auto
matic control feature commonly 
found in information systems. This 
article describes and illustrates the 
application of the self-checking 
digit technique at various control 
points within an information sys
tem, explores advantages and cost 
of its adoption, presents the results 
of a simulation experiment con

ducted by the authors to test the 
reliability of selected self-checking 
digit methods, and interprets the 
findings in terms of which methods 
are superior in detecting different 
types of coding errors.

Because of the introduction of 
computers in business data process
ing, many traditional control meas
ures are no longer available. How
ever, new methods of control, often 
referred to as EDP controls, have 
been devised to substitute for hu
man controls. There are four types 
of EDP internal control techniques, 
which may be classified according 
to control points within the infor
mation system:

1. Source data controls — which 
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provide control over the creation 
and handling of source data outside 
the computer area. These include, 
among others, predetermined batch 
control totals, self-checking digit 
tests, review of source documents 
for completeness, key-verification, 
and visual verification.

2. Hardware controls — those 
built into computer hardware by 
the manufacturer. Some of the con
trol techniques of this type include 
parity checks, echo checks, dual
gap heads, dual arithmetic cir
cuitry, and sequential arithmetic 
circuitry.

3. Program (software) controls— 
tests of (a) input fed into the com
puter configuration to obtain assur
ance that all transactions trans
mitted from the recording point 
have been received at the process
ing point, and (b) items processed 
by the computer to determine 
whether the functioning of com
puter processing operations is as 
planned. Some of the control tech
niques in this area include limit 
checks, structural checks, alpha
numeric checks, internal header 
and trailer labels, completeness 
checks, valid field tests, self-check
ing digit tests, record counts, batch 
control totals, sequence checking, 
cross-footing balance checks, and 
zero-balancing.

JOHN O. MASON, Jr., 
CPA, is an assistant pro
fessor of accounting at 
the University of Ala
bama. Previously he was 
an instructor at the Uni
versity of Missouri and 
a staff accountant with 
a major accounting firm. 
Dr. Mason received his

B.S. and M.S. degrees from Louisiana State 
University and his Ph.D. from the University 
of Missouri. He is a member of the Amer
ican Accounting Association's committee 
on responsibility for financial statements.

WILLIAM E. CONNELLY, 
CPA, is a staff account
ant with Touche Ross & 
Co. in Nashville, Tenn. 
He received his B.S. from 
David Lipscomb College, 
in Nashville, and his 
M.A. from the University 
of Alabama. Mr. Con
nelly is a member of 
the National Association 

of Accountants and Beta Alpha Psi, the 
professional accounting fraternity.

4. Operations controls — proced
ural controls over data processing 
operations within the computer 
area. Some of the control tech
niques of this type include the 
grandfather - father - son technique, 
remote storage copy of one file gen
eration together with subsequent 
transactions, file protection ring, 
documentation, manual reconcilia
tion of batch control totals and rec
ord counts, and external file labels.

Controls vary with systems

Not every control feature listed 
in the above four areas would be 
used in a given information system. 
In designing such a system, the sys
tem designer should consider the 
entire set of controls in relation to 
the nature of the business and the 
environment in which they are ap
plied, rather than view individual 
controls in isolation. However, 
whenever a business uses numeric 
codes to identify customers, inven
tory, products, or employees in or
der to facilitate the processing of 
transactions against master files and 
the effect of an incorrect coding is 
critical, then the self-checking digit 
technique should be applied.

Dramatic growth in the number 
of computer installations during the 
last two decades has given rise to 
the increasing use of codes in re
cording and classifying data. Codes 
are essential in computerized data 
processing systems for identifying 
accounts, customers, products, em
ployees, and cost centers because 
the shorter the identifier of a piece 
of data, the less costly the process
ing. With the use of codes, data ac
cepted for analysis can be easily 
assigned to appropriate accounts, 
files, reports, and analyses accord
ing to desired management infor
mation groupings. It is obviously 
less costly to record and process 
the number 8 1 4 9 7 3 to identify 
a customer in a sales transaction, 
for example, than to use the full 
customer name. Less key punch 
operator time is required, less space 
is needed on transaction records, 
and less computer operating time 
is used.

Whereas codes facilitate the 
classification of data in computer- 
based information systems, errors 
in codes give rise to the misclassi
fication of data. Assume that the 
following transaction is recorded: 
John Q. Smith purchases ten wid
gets on account, total price $15.90 
(including tax). Under a manual 
accounting system, the customer 
would be identified by name on 
the sales invoice and in the sales 
journal. Under computerized ac
counting, Mr. Smith would be iden
tified on a transaction medium 
(punched card, punched paper 
tape, magnetic tape) by a code 
number, say 8 1 4 9 7 3. Further
more, in the updating of the ac
counts receivable master file, the 
number 8 1 4 9 7 3 would be used 
in matching the transaction against 
Mr. Smith’s master record in the 
accounts receivable file.

Assume further that in the man
ual system the source document is 
improperly completed—that, in
stead of John Q. Smith, the name 
John Q. Smyth is recorded. Since 
the name John Q. Smyth probably 
is not listed as a customer in the 
accounts receivable subsidiary led
ger, the transaction would not be 
accepted for updating accounts re
ceivable until the clerk has cor
rected the error. Assume, however, 
that in the computer-based system 
the customer’s number is inadvert
ently miscoded—that, instead of 
John Q. Smith with account num
ber 8 1 4 9 7 3, Henry J. Green’s 
account number 8 4 1 9 7 3 (trans
position error) is introduced at 
some point in the data stream. 
Since account number 8 4 1 9 7 3 
is also listed in the accounts re
ceivable master file, the transaction 
would be processed against the 
wrong master record in the receiv
ables file because the code, though 
valid, is incorrect.

To eliminate coding errors 
caused by human failures and ma
chine malfunctions, the system de
signer must consider incorporating 
the self-checking digit technique 
within the overall internal control 
mechanism of the information sys
tem. The self-checking digit tech
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nique tests the validity of a nu
meric code, such as a customer ac
count number in the example 
above. This is done by applying 
a mathematical formula to the 
number itself. The principle behind 
the technique is that if the formula 
produces a result equal to the ex
treme right-hand digit2 of the 
number, the number is accepted 
as valid. If the formula does not 
produce a result equal to the right
hand digit, the assumption is that 
an error has occurred in either re
cording or processing the number. 
That is, the identification number 
is not the same at this point in the 
data stream as it was when it was 
initially issued to identify a par
ticular data item.

2 Although the check digit must appear 
on the right of the number if the check
ing is performed on a card punch, it is 
also quite common to find check digits 
preceding numbers in systems which use 
optical readers. Good examples of this 
are the various credit card accounts used 
by oil companies, department stores, etc.

Transposition errors

As a framework in which to illus
trate the application of the self
checking digit technique at various 
control points in a computer-based 
information system, let us look at 
the transaction discussed earlier 
(the sale of widgets to customer 
John Q. Smith) in which the cus
tomer number 8 1 4 9 7 3 was 
transposed to 8 4 1 9 7 3. Chances 
are (as will be shown in the next 
section of this article) the transpo
sition error will cause the transac
tion to fail the self-checking digit 
test. Consequently, either the trans
action entry will not be transmitted 
to the computer for processing or, 
if accepted by the computer, an 
error message will be printed and 
the transaction skipped. Only those 
transactions that pass the self
checking digit test will be proc
essed against the master file.

The self-checking digit technique 
is not a single technique, but a 
family of techniques. The four 
basic methods described below are 
commonly found in information 
systems:

September-October, 1971

1. The Modulus 10 ‘Simple Sum’ 
method is the easiest to understand 
because it requires only a few rel
atively simple calculations. With 
this method, a self-checking num
ber is formed in the following 
manner:

a. Begin with a basic code num
ber
814973

b. Sum the digits in the number 
8 + 1 + 4 + 9 + 7 + 3 = 32

c. Subtract the sum from the 
next highest multiple of 10 
40 - 32 =8

d. Check digit
8

e. Self-checking number 
8149738

2. The Modulus 10 ‘2-1-2’ meth
od is more complex in that each 
digit of the basic code number, be
ginning with the units digit, is 
weighted by the consecutive factors 
of 2, 1, 2, 1, 2, . . . In this method, 
a self-checking number is formed 
as follows:

a. Begin with a basic code num
ber
814973

b. Apply consecutive weights of 
2, 1, 2, 1, 2, . . . to each digit 
of the basic code number, be
ginning with the units digit 
and progressing toward the 
highest-order digit
814 973

X 1 2 1 2 12
8 2 4 18 7 6

c. Sum the weighted digits
8 + 2 + 4 +18+ 7 + 6 = 45

d. Subtract the sum from the next 
highest multiple of 10 
50 - 45 = 5

e. Check digit
5

f. Self-checking number 
8149735

3. The Modulus 11 ‘Arithmetic’ 
method, like the previous method, 
is based on a weighted scheme, but 
each digit in the basic code num
ber is weighted by a separate 
factor.

a. Begin with a basic code num
ber
814973

b. Apply consecutive weights of 
2, 3, 4, 5, 6, 7, 2, 3, 4, 5, . . . 
to each digit of the basic code 
number beginning with the 
units digit and progressing to
ward the high-order digit

8 1 4 9 7 3
X 7 6 5 4 3 2

56 6203621 6
c. Sum the weighted digits

56 + 6 + 20 + 36 + 21 + 6 = 
145

d. Divide the sum by 11
145 ÷ 11 = 13 with 2 remain
ing

e. Subtract the remainder, 2, 
from 11 
11-2=9

f. Check digit (When the arith
metic process generates a re
sult of eleven, the digit 0 is 
substituted.)
9

g. Self-checking number 
8149739

4. The Modulus 11 ‘Geometric’ 
method is almost identical to the 
Modulus 11 ‘Arithmetic’ method, ex
cept that the weighting factors are 
based on a geometric sequence of 
2.

With the Modulus 11 ‘Geomet
ric’ method, a self-checking num
ber would be obtained in the fol
lowing manner:

a. Begin with a basic code num
ber
814973

b. Apply consecutive weights of 
2, 4, 6, 8, 16, 32, 64, . . ., 2n 
to each digit of the basic code 
number, beginning with the 
extreme right-hand digit and 
progressing toward the high- 
order digit.

8 1 4 9 7 3
X 64 32 16 8 4 2

512 32 64 72 28 6
c. Sum the weighted digits 

512 + 32 + 64 + 72 + 28 + 6 
= 714

d. Divide the sum by 11
714 ÷ 11 = 64 with 10 remain
ing

e. Subtract the remainder, 10, 
from 11 
11-10=1

f. Check digit (When the arith-

29



If the result calculated does not equal the check digit, the keyboard will lock

metic process generates a re
sult of eleven, the digit 0 is 
substituted.)
1

g. Self-checking number 
8149731

These four methods of the self
checking digit technique are re
ferred to, respectively, as:

1. Mod 10 Simple Sum
2. Mod 10 Alternate
3. Mod 11 Arithmetic
4. Mod 11 Geometric
The control points at which the 

self-checking digit methods may be 
applied to detect and correct errors 
are: (1) creation and handling of 
source data outside the computer 
area and (2) computer processing. 
As a source data control, the tech
nique provides a means of verifying 
the accuracy of coded data at the 
same time it is converted to ma
chine-usable form. The require
ments for using the technique at 
the data conversion station are as 
follows:

1. The self-checking number fea
ture must be installed on the input 
preparation device, whether it be a 
card punch, paper tape punch, or 
magnetic tape recorder.3

2. A check digit must be gener
ated for each basic code number 
to be self-checked.

3 Installation of the self-checking num
ber feature on the input preparation de
vice was the first use of the check digit 
technique, but in today’s third genera
tion computer world this is not always 
necessary. Some system designers would 
prefer that the key-verification technique 
be used to catch key punch errors and 
that a complete edit run by the com
puter, prior to the time transactions are 
processed against the master file, be used 
to detect source document coding errors.

4 Reference Manual—IBM 29 Card Punch, 
IBM, Poughkeepsie, New York, 7th ed., 
1970, pp. 28-32.

For example, the self-checking 
feature may be installed on an IBM 
Model 29A Card Punch. The oper
ator, who controls the feature by 
a toggle switch and special punch
es in the program card, keys the 

code number as it appears in the 
source document. Internal calcula
tions by special circuitry attached 
to the card punch verify both the 
accuracy of the keying operation 
and the validity of the self-check
ing number as it appears on the 
source document. When the num
ber on the source document is cor
rect and the number is keyed cor
rectly, the keying operation contin
ues uninterrupted. On the other 
hand, if the number is not keyed 
correctly or if the self-checking 
number appears incorrectly on the 
source document, the card punch 
(once the number is keyed by the 
operator) will signal an error and 
lock up.4

How error is caught

Let us expand the framework es
tablished in the preceding section 
(the sale of widgets to customer 
John Q. Smith) by adding the as
sumption that management adopt
ed the designer’s recommenda
tion that the Mod 11 Arithmetic 
check digit method be applied as 
a source data control. Moreover, 
assume that John Q. Smith’s previ
ous customer number, 8 1 4 9 7 3, 
was converted to the following self
checking number 8 1 4 9 7 3 9. 
(The check digit 9 was appended 
to basic account number 8 1 4 9 7 3 
in order to form the self-checking 
number 8 14973 9.) Assume 
further that the number was cor
rectly entered on the sales invoice, 
but was incorrectly punched by the 
key punch operator as 8419739 
(transposition error). At the time 
the number was incorrectly keyed 
by the operator, the self-checking 
digit circuitry of the card punch 
would perform the following in
ternal calculations:

1. Begin with the transposed 
code number 
8419739

2. Apply consecutive weights of 
2, 3, 4, 5, 6, 7 to each digit 
of the basic code number

8 4 1 9 7 3
X 7 6 5 4 3 2

56 24 5 36 21  6
3. Sum the weighted digits 

56 + 24 + 5 + 36 + 21 + 6 = 
148

4. Divide the sum by 11
148÷11 = 33 with 5 remain
ing

5. Subtract the remainder, 5, 
from 11 
11-5 = 6

6. Result
6

7. Compare result with check 
digit of code number 
6≠9

Since the result calculated by the 
self-checking digit circuitry does 
not equal the check digit (step 7 
above), a red light will appear on 
the keyboard and the keyboard 
will lock. The operator must release 
the punched card by pressing an 
error reset key and then repeat the 
keying process. If the number is 
correctly punched the second time, 
the keyboard will not lock and the 
operator will be able to complete 
preparation of the transaction card.

Assume, however, that the num
ber was entered incorrectly on the 
sales invoice. An error will be indi
cated each time a card is punched 
from the sales invoice. The second 
time an error is indicated, the op
erator will assume that the num
ber on the sales invoice is invalid, 
a situation which must be remedied 
before the transaction can be con
verted to machine-usable form and 
transmitted to the computer for 
processing.

The self-checking digit technique 
also may be incorporated as a part
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FIGURE 1
ACCOUNTS RECEIVABLE UPDATING RUN 

SEQUENTIAL (BATCH) PROCESSING

"New” 
Master 

File
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CUSTOMER 
NUMBER 

8419730*  
etc.

FIGURE 2

EXCEPTIONS REPORT 
ACCOUNTS RECEIVABLE UPDATING RUN 

FRIDAY, FEBRUARY 19, 1971

SALES 
INVOICE

983756 
etc.

* An asterisk would be used to indicate 
number in a transaction or master record

of the computer’s internally stored 
instructions in order to: (1) obtain 
assurance that number codes trans
mitted from reading stations have 
been properly received by the cen
tral processing unit and (2) authen
ticate the codes of both the trans
action and master records to pro
vide adequate assurance that a 
transaction is processed against the 
intended master record. To use a 
self-checking digit method as a 
program control requires that a pro
gramer incorporate within the com
puter program instructions direct
ing the computer to execute the 
self-checking digit calculations 
each time a code number is read, 
processed, or written by the com
puter. If a coding error is detected 
during a computer run, the pro
gram will abort the transaction. In
stead of the operator stopping the 
computer to make a correction, the 
location and type of error will be 
listed in an exceptions report. A 
control clerk or the originating de
partment will be given a copy of 
the exceptions report to see that 
the items are corrected and re
turned promptly to the EDP de
partment for processing. To illus
trate, assume that the transaction 
involving the sale of widgets to 
customer John Q. Smith was con
verted to computer-usable form but 
was rejected by the computer be
cause an error was noted in the 
customer number code. Figure 1, 
page 31, illustrates a typical error 
routine found in a computerized 
accounting system to update ac
counts receivable. The output, from 
the updating run ordinarily would 
include an exceptions report not

AMOUNT

$15.90 
etc.

the incorrect number if more than one 
is self-checked.

ing such situations as invalid code 
numbers. In Figure 1, error report
ing was handled by writing an er
ror onto magnetic tape for later 
printing. An example of an error 
message that would be listed sub
sequently in an exceptions report 
is shown in Figure 2, above.

Advantages

There are several advantages to 
using the self-checking digit tech
nique. First, it eliminates the need 
for key-verification, a more expen
sive checking. As a source data 
control, the technique provides a 
means of verifying coded data at 
the. same time it is key punched. 
Thus, only other variable data, 
such as quantities and amounts, 
need be verified by a second opera
tion of key-verification. Second, it 
makes errors less costly to correct, 
since error conditions are detected 
before transactions are processed 
against the master file. For ex
ample, when the key punch oper
ator releases a rejected punch card, 
the operator repeats the keying 
process; or when the computer de
tects a coding error and skips that 
particular transaction, an error mes
sage is printed and the control 
check prepares corrected input for 
processing by the EDP department. 
It must be remembered that most 
errors will be discovered later by 
control totals, customer complaints, 
physical inventory procedures, and 
management intuition in examining 
and reviewing accountants’ reports 
and analyses. However, the cost of 
correcting errors can be high if the 

computer has processed them as if 
they were correct. The self-check
ing digit technique obviates the 
cost of correcting certain file errors, 
for such errors are detected and 
corrected before a transaction is 
processed against the master file.

Third, the self-checking digit 
technique can be used to an im
portant advantage as a program 
control in real time information 
systems where source data have 
been automated, i.e., where source 
data are recorded in computer-us
able form at point of occurrence 
and transmitted from remote ter
minals to the central processing 
unit. Such systems radically alter 
our notions regarding batch proc
essing and the check digit test is 
especially valuable because batch 
control techniques are not generally 
feasible. In fact, in the absence of 
batch control techniques, the self
checking digit test is about the only 
means of detecting coding errors 
before they are processed.

Costs associated with having this 
self-checking digit technique may 
be classified as either conversion 
costs or operating costs. Conversion 
costs are the amounts paid, given, 
or charged upon its adoption. There 
may be as many as four types of 
conversion costs. First, if the tech
nique is used to control source 
data, there is the cost of having the 
self-checking digit feature installed 
on the input preparation device. 
Second, the technique is a member 
of the redundancy check family. 
The check digit is redundant in the 
sense that it provides no informa
tion other than control information. 
That is, the check digit is not need
ed except to verify the validity of 
a code number. The costs related to 
the redundant check digit include 
not only the tangible costs of ap
pending one additional digit to 
each transaction and master record 
but also may include the less ob
vious intangible cost of excluding 
other units of data when record 
lengths are fixed. Third, there are 
the costs of additional programing 
time. Programers must write pro
grams that convert code numbers
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to self-checking digit numbers. 
Moreover, if the technique is imple
mented as a program control, pro
gramers will have to modify exist
ing programs in order to incorpo
rate within them the self-checking 
digit algorithm (systematic set of 
equations representing the self
checking digit calculations). Fourth, 
existing plates or cards encoded 
with customer, product, employee, 
or process identification numbers 
will have to be scrapped and new 
ones issued.

Operating costs involve the costs 
of computer time used in perform
ing the self-checking digit algo
rithm.5 While the cost of computer 
time for a single transaction or even 
one day’s transactions may not be 
material, this will not be true of the 
costs of additional computer time 
requirements for an entire year. 
For example, assume that in the 
accounts receivable updating run 
illustrated in Figure 1, the com
puter is processing 1,000 transac
tions against a master file of 25,500 
records. Even if the self-checking 
digit algorithm was performed 
only once a day, six days a week, 
for each transaction and master 
record, the calculations would be 
executed by the computer 8,268,000 
different times a year. Even for a 
computer whose operating cycle is 
measured in terms of a few hun
dred nanoseconds (billionths of a 
second) the total time required for 
carrying out the self-checking digit 
calculations would be substantial.

5 In batch processing operations, addi
tional computer time will not be re
quired to perform the self-checking num
ber calculation if this edit technique is 
carried out when punched cards are 
loaded to magnetic tapes and edit proc
essing operations are overlapped with 
input/output operations.

Reliability of methods

How reliable are the self-check
ing digit methods? The answer to 
this question was the final objective 
of the study. This aspect of the 
study took the form of a simulation 
experiment, in which the four self
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checking digit methods described 
previously were used in an attempt 
to detect simulated errors in a hy
pothetical set of ten thousand 
seven-digit, self-checking code 
numbers. In all, attempts were 
made to detect five different types 
of errors. They are described be
low:

Assume the correct number is 
8 1 49739

1. Single transcription error — 
where one digit is copied or 
processed incorrectly 
8349739

2. Single transposition error — 
where the position of two dig
its in a number is interchanged 
8419739

3. Double transposition error — 
where the position of two sets 
of digits in a number is inter
changed 
8417939

4. Random scramble — where the 
entire number is garbled 
7623596

5. Substitution of a valid, but in
correct number 
6520103

Before presenting the results of 
the simulation, a few comments 
about the methodology are in order. 
First, for each check digit method, 
ten thousand self-checking numbers 
were generated. Second, an error of 
each type illustrated above was sim
ulated in each of the self-checking 
numbers; and an attempt was made 
to detect such errors by means of 
the self-checking digit algorithm. 
Third, the percentage of errors de
tected was computed by type of 
error. Fourth, this procedure was 
repeated for each of the four check 
digit methods; the results appear in 
Table 1, page 34. The percentage 
of detected errors may be taken as 
an index of reliability—the greater 
the percentage of errors detected, 
the higher the degree of reliability 
present.

Clearly, all methods are not 
equally reliable. The ability to de
tect errors is greatest in the Mod 
11 methods. In all error categories 
the Mod 11 methods detected cod
ing errors as well as or better than

There are several 
advantages to using the self
checking digit technique. 

First, it eliminates the need 
for key-verification, a more 

expensive checking. As a 
source data control, the tech
nique provides a means of 
verifying coded data at the 
same time it is key punched.
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TABLE I
RELIABILITY FACTORS ASSOCIATED 

WITH SELF-CHECKING DIGIT METHODS 
(ROUNDED TO THE NEAREST PER CENT)

TYPE OF 
ERROR

SELF- 
CHECKING 
DIGIT METHOD

SINGLE 
TRANSCRIPTION

SINGLE 
TRANSPOSITION

DOUBLE 
TRANSPOSITION

RANDOM 
SCRAMBLE

SUBSTITUTION 
OF VALID, BUT 

INCORRECT NUMBER

Mod 10-
Simple Sum 100% 0% 0% 90% 0%

Mod 10- 
Alternate 94% 90% 90% 90% 0%

Mod 11 — 
Arithmetic 100% 90% 90% 90% 0%

Mod 11 - 
Geometric 100% 90% 90% 90% 0%

the Mod 10 methods. There is an 
extremely small probability that 
these results were due to chance 
(less than one in a thousand).

With the exception of single 
transcription errors, the Mod 10 Al
ternate method was third best. The 
Mod 10 Simple Sum method per
formed least well (except in the 
single transcription error category). 
The most crucial factor affecting 
reliability seemed to be the weight
ing of digits (versus non-weight
ing), while the weighting scheme 
was a somewhat less important 
factor.

None of the methods is 100 per 
cent reliable. In fact, all are quite 
powerless to combat a special type 
of error—that of assignment of an 
incorrect, but valid code number 
for another. The explanation of re
liability is an interesting topic, but 
is not explored here because of an 
already lengthy article. However, 
part of the answer can be traced 
to the fact that self-checking digit 
methods are capable of generating 
check digits which have but ten 
possible values, 0 through 9. Be
cause more than one code number 
will be assigned the same check 
digit, there is always the possibil
ity that a substitution or transpo
sition of digits in one number may 
result in another valid number

(the latter number having the 
same check digit as the former 
number).

Summary

Nearly two decades have passed 
since the first commercially avail
able computer was introduced in 
the United States. Since that time, 
as Geoffrey Horwitz recently point
ed out, the number of computers in
stalled within the United States 
has doubled every three years and 
this rate of increase is expected to 
continue.6 As the number of instal
lations continues to increase, the 
system designer’s emphasis on prob
lems of achieving proper control of 
computer-based information sys
tems will probably persist.

6 Horwitz, Geoffrey B., “EDP Auditing 
—The Coming of Age,” Journal of Ac
countancy, American Institute of CPAs, 
New York, August, 1970, p. 48.

In this article, the writers have 
illustrated the application of an 
automatic control feature at various 
control points within an informa
tion system. Designated the self
checking digit technique, it tests 
the accuracy of coded data during: 
(1) conversion to machine-usable 
form and (2) computer processing. 

Because the technique makes it pos
sible for an information system to 
detect incorrectly coded transac
tions before they are assigned to 
accounts, files, reports, and anal
yses, errors are less costly to cor
rect. Another cost advantage asso
ciated with the application of this 
control feature is that it partially 
eliminates the need for the more 
costly key-verifying operation.

The writers also investigated the 
reliability of four check digit meth
ods found in information systems. 
The results of a simulation experi
ment indicated that, contrary to 
claims of upwards of 100 per cent 
effectiveness, none of the methods 
is nearly that reliable. Moreover, 
they vary substantially in ability to 
detect coding errors; in all error 
categories considered, the Mod 11 
methods detected coding errors as 
well as or better than the Mod 10 
methods.

Thus, the self-checking digit 
technique provides information sys
tems with an automatic control de
vice for detecting coding errors. 
Though not 100 per cent effective, 
when complemented by predeter
mined batch total techniques, the 
check digit test greatly strengthens 
internal control over EDP oper
ations.

34 Management Adviser



Cost reduction is the order of the day in many busi
nesses today—but unplanned and reckless cost-cut
ting can drive expenses higher than ever. Here’s a 
plea for intelligent and well-thought-out-

COST-CUTTING THAT WORKS

by E. Leonard Arnoff
Ernst & Ernst

The problems facing today's de
cision maker are more complex 

and of broader scope than ever be
fore. Furthermore, the economy has 
experienced some rather severe 
shocks during the past year and a 
half. Executives are faced with 
ever increasing costs and slumping 
profits. They are searching for more 
effective ways to cope with mount
ing financial problems. As one rem
edy, many executives, many com
panies, have instituted cost reduc
tion programs.

How does one evaluate the effec
tiveness of cost reduction pro
grams? Have the intended savings 
actually been achieved, or are the 
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projected savings lost in the shuffle 
of frantic change?

If, in fact, a cost reduction pro
gram is really beneficial and results 
in savings, how can we quantify, 
or measure, such savings—especially 
since the benefits can be not only 
economic but also psychological 
and sociological?

In this article, we shall examine 
these questions, and discuss how 
one can evaluate the effectiveness 
of cost reduction programs.

This past winter, we were all of
fered, via television, a smorgasbord 
of professional football games. For 
each contest, each team developed 
a predetermined “game plan”—a 

plan for scoring more than its 
opponent. But, alas, all too often, 
finding themselves seriously behind 
and trying desperately to catch up, 
many teams abandoned their plans 
and went to the long pass. Many 
such passes, anticipated by the de
fense, became desperation throws 
and proved ineffective (i.e., incom
plete) or costly (e.g., interceptions).

So it is with cost reduction pro
grams. When such programs are 
launched without a sound plan, or 
when prior plans are set aside, cost 
reduction programs usually become 
ineffective, often costly, despera
tion moves.

Cost-cutting procedures must be
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To achieve a sound plan— 
including contingency 
measures—we need to be 
able to answer a wide variety 
of 'what if?' questions; that 
is, questions that ask what 

would happen if certain 
contingencies were to arise. 
Such questions are best an
swered—and corresponding 
plans best developed—by 
means of simulation models 
and other mathematical 
representations of the system. 

part of a well-conceived, well-exe
cuted plan. Further, such planning 
must consider not only likely or de
sired conditions—but must also in
clude plans for emergency condi
tions, such as those which create 
the very need for cost-cutting.

To illustrate—for many years, the 
frozen orange concentrate industry 
planned only for processing a full 
crop since, it was reasoned, the in
dustry could not predict the spe
cific timing and severity of crop
damaging freezing weather. It wait
ed until a freeze occurred; then it 
obtained revised estimates of crop 
yield and developed new plans for 
that season—but usually only after 
a substantial lapse of time.

A plan for all seasons

Now, however, at least one major 
processor plans for the full spec
trum of possible crop yields—and 
develops corresponding plans for 
each level of yield. Then, if and 
when a freeze occurs, it is fairly 
easy to get a revised estimate of 
the yield and quickly shift into the 
correct, previously designed, re
vised plan. Appropriate reductions 
in labor force, in materials, in trans
portation facilities, and the like are 
then all smoothly carried out ac
cording to the predetermined plan.

And, so, a sound, well-conceived, 
well-executed plan is not only high
ly desirable for cost reductions—it 
is virtually essential if such cost 
reductions are to be effective.

Such a plan requires that the ob
jectives and goals of the organiza
tion be spelled out in an opera
tionally meaningful sense; that cor
responding measures of effective
ness are specified; that appropriate 
standards, targets, or budgets exist; 
and that evaluation procedures are 
established in advance.

To achieve a sound plan—includ
ing contingency measures—we need 
to be able to answer a wide variety 
of “what if?” questions; that is, 
questions that ask what would hap
pen if certain contingencies were to 
arise. Such questions are best an
swered—and corresponding plans 
best developed—by means of simu
lation models and other mathemati

cal representations of the system.
Thus, through mathematical mod

els, cost reduction measures—such 
as cutting back on inventories—can 
be carried out according to sound 
plan rather than on an indiscrimi
nate, or arbitrary, basis. Otherwise, 
inventories will undoubtedly be out 
of balance, customer service will be 
far worse than anticipated, expe
diting of rush orders will increase 
significantly, production costs will 
increase substantially, and, in brief, 
hoped-for cost reductions will end 
up as substantial cost increases.

Stated another way, through 
mathematical models, we can de
termine how best to achieve the 
desired end results.

Thus, for example, for one manu
facturer, the usual inventory study 
failed to achieve much. However, 
with the help of a consultant, he 
then found that, by offering dis
counts based on the amount of de
livery time given by the customer 
(instead of the usual quantity dis
counts), the resulting orders per
mitted substantial manufacturing 
economies and also allowed inven
tories to be reduced by 55 per cent 
without any reduction in customer 
service.

More generally, through mathe
matical models which consider 
many factors and interactions 
throughout the system, we can de
termine unprofitable or low-margin 
products, customers, territories, of
fices, warehouses, production lines, 
distribution methods, and so forth. 
Thus, once again, conditions re
quiring cost reductions can be an
ticipated and, if and when these 
conditions are encountered, the ap-
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propriate cost reductions can be 
carried out in a sound and effective 
manner.

As an illustration, consider a com
pany which sought to reduce clearly 
excessive inventories. For this com
pany, only 15 per cent of the prod
ucts were directly profitable and 
accounted for 86 per cent of total 
sales. On the other hand, 35 per 
cent of the products accounted for 
only 0.8 per cent of total sales. An 
apparent inventory control, or in
ventory reduction, problem was 
really a problem of appropriately 
reducing the product line. In fact, 
the initial reduction of the product 
line by only 10 per cent resulted 
in benefits approximately four times 
greater than would have been ex
pected from a near-perfect inven
tory control system. Also, substan
tial reductions in inventory resulted 
automatically.

The example just cited also shows 
that, in evaluating the effectiveness 
of cost reduction programs, one 
must consider lost opportunities. 
Thus, a direct attack on inventories 
would have meant the loss of the 
far greater benefits achieved 
through reducing the product line.

Of course, while espousing the 
use of mathematical models, it 
should be emphasized that unless 
such models result in plans, deci
sion rules, and procedures (1) 
which are implemented, (2) which 
really work, and (3) which are 
cost-effective, our efforts are not 
successful.

Furthermore, the plans and 
mathematical models used to de
velop cost reduction programs can 
also be used to evaluate the effec
tiveness of these programs. In fact, 
such an evaluation is an essential 
part of the analysis—in which the 
various alternatives are evaluated 
and the best ones are selected for 
implementation.

In evaluating the effectiveness of 
cost reduction programs, one must 
also consider the long-run implica
tions of emergency measures, for 
example, those taken during a busi
ness downturn. Otherwise, short- 
run gains may very well cost much 
more in the long run.

For example, as noted earlier, 
short-term inventory reductions can 
very easily result in out-of-balance 
stocks, greatly reduced customer 
service, increased expediting, much 
higher production costs, and, even
tually, lost customer sales.

To cite another illustration, a 
company instituted emergency cost 
reductions so indiscriminately as 
to result in severe negative em
ployee reaction, production slow
downs, and bitter negotiations with 
respect to the next union contract. 
Temporary savings were wiped out 
and significant added costs were 
incurred.

Or, consider what can be called 
the “airline syndrome.” Substantial 
losses have been accompanied by 
reductions in service (a type of 
cost reduction) and by round after 
round of rate increases . . . thus 
leading to less-than-anticipated pas
senger mileage and still further 
losses . . . and so on.

In all cost reduction programs, 
one must also consider— and evalu
ate—the effect of such programs on 
the rest of the organization. Other
wise, gains will be localized, often 
at the disproportionate expense of 
other parts of the organization. 
Some illustrations—for example, in
ventory reduction—have already 
been cited. Let us cite one other 
example here.

A metal producer noted that its 
interplant shipments cost $12 mil
lion per year. Quoting the old saw 
—“If we can reduce these costs by 
just 10 per cent, we will save $1,- 
200,000 per year,”—they proceeded 
to apply the mathematical tech
nique of linear programing to 
minimize interplant transportation 
costs. To their chagrin, the indi
cated savings were only $67,000 per 
year. A consultant was then called 
in—and he pointed out that they 
were attempting to solve much too 
narrow a problem. In fact, the solu
tion yielding the $67,000 per year 
savings in transportation costs 
would have resulted in added pro
duction costs of $4,000,000 per 
year. It might also be noted that 
by minimizing total relevant costs 
—including those of materials and

In evaluating the effective
ness of cost reduction 

programs, one must also 
consider the long-run 
implications of emergency 
measures, for example, 
those taken during a business 
downturn. Otherwise, short- 
run gains may very well cost 
more in the long run.
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production as well as transportation 
—an $8 million annual saving was 
then achieved.

Incidentally, one common fallacy 
is assuming that cost reductions 
will continue ad infinitum. This, of 
course, is unwarranted, even if one 
compromises by calculating the 
present value of such assumed life
long savings.

Up to now, we have been dis
cussing cost reduction programs. 
Actually, in most cases, we really 
should be looking at profit im
provement. This is certainly true 
for most computer applications 
and also for most so-called man
agement information systems. Too 
many have been directed toward 
the almost universal myth of cost 
reduction, instead of to profit im
provement!

Too many cost reduction pro
grams have been devoted to doing 
something more efficiently rather 
than more effectively. Too many 
programs have been devoted to dis
covering how to do it cheaper— 
rather than to asking, “Why do it?” 
and “What should we do?” Thus, a 
cost reduction approach can, in ef
fect, result in our asking, “How do 
we make a cheaper buggy whip?” 
rather than asking, for example, 
“How can we better serve the trans
portation market?”

Returning to our inventory ex
amples—perhaps, instead of reduc
ing inventories, we should be look
ing at ways to effectively balance, 
and perhaps even increase, inven
tories, so as to provide improve
ments in manufacturing costs, bet
ter customer service, improved de
liveries, less expediting, less crash 
procurement of materials, and so 
forth . . . thus resulting in more 
business and better profits. Which 
approach we take depends, of 
course, on corporate objectives—but 
the proper approach can be deter
mined and taken in a sound 
manner.

More specifically, consider a 
Midwestern machine tool manu
facturer operating a job shop that 
produced almost entirely to cus
tomer order. He switched from 
producing parts in job lot quanti

ties to producing economic order 
quantities of parts based on a fore
cast of customer demand for each 
type of machine. As a result, in
ventories increased, as did the 
amount of scrap or obsolete inven
tory.

Is this bad?
No; and that’s the point. Overall, 

direct manufacturing costs were re
duced in excess of 20 per cent. In 
addition, delivery lead times were 
greatly reduced, customer satisfac
tion was increased, and many more 
orders were received—resulting in 
substantially increased profits!

Summary

In summary, cost reduction pro
grams and, often more appropri
ately, profit improvement programs 
can best be designed through the 
development of sound, overall plans 
----where these plans include pro
visions and procedures for antici
pating and responding to emer
gency conditions. Without such 
plans, cost reduction programs will 
generally be ineffective and often 
damaging.

Such plans can be developed 
through the use of mathematical 
models and simulation models de
signed to answer a wide variety of 
“what if?”-type questions.

Such plans and models incorpo
rate and respond to operationally 
meaningful definitions of corporate 
objectives and goals; corresponding 
measures of effectiveness; and ap
propriate standards, targets, and 
budgets. Thus, evaluation proce
dures can be (and must be) estab
lished in advance. Consequently, 
the very same plans and models 
used to develop cost reduction pro
grams can also be used to evaluate 
the effectiveness of these programs.

As also noted, in evaluating the 
effectiveness of cost reduction pro
grams, one should:

1. Consider the long-run impli
cations of emergency measures,
2. Consider the effect of any 
cost reduction on the rest of the 
organization,
3. Consider lost opportunities, 
and, finally, one must always

4. Compare the benefits of cost 
reduction with those to be 
achieved through profit improve
ment.
As noted at the beginning, the 

problems (and opportunities) fac
ing today’s decision maker are 
more complex and broader in scope 
than ever before. Managers are 
faced with endeavoring to achieve 
simultaneously a wide variety of 
objectives, many of which are in 
conflict. Resources are limited and 
must be used effectively. Uncer
tainties are ever-present—with re
spect to the market, economic con
ditions, competition, costs, etc. 
There is always a risk involved. 
(Note that we all talk about tak
ing “calculated risks,” but few of 
us ever really calculate them. The 
risks must be calculated—and can 
be calculated through quantitative 
methods.)

Hence, today’s decision maker is 
engaged in what might be called 
a gigantic “corporate crapshoot.” 
However, while the rules are usu
ally well-known (e.g., in dice— 
when to pay and when to collect 
after a roll of “7”), very few execu
tives really understand the odds, 
and the tactics and the strategies 
that should be used.

So it is with cost reduction pro
grams. Many executives know the 
“rules,” but all too few understand 
the odds and have insight into the 
best tactics and strategies. Appli
cation of mathematical models (and 
quantitative methods) is one im
portant key to providing this under
standing . . . and to providing 
sound, effective cost reduction and 
profit improvement programs.

The sophisticated executive will 
use planning and mathematical 
models to supplement and augment 
that which has made him a man
ager—his knowledge; his skills; his 
perceptiveness; and his feel for op
portunities, situations, people, and 
timing.

As a result, far more decisions— 
far more cost reductions and profit 
improvements—will be made in an 
atmosphere of informed judgment, 
rather than on a crash basis in an 
atmosphere of crisis.
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Both absorption costing and direct costing schools 
have their advocates. But, as this article shows, 
what is appropriate for one firm or industry may be 
wholly inappropriate for another—

MANAGEMENT’S PRICING DECISION

by John C. Lere
Illinois State University

AN accountant called upon to 
provide information to assist 
the management of a firm in its 

pricing decision will probably re
act by computing some type of cost 
figure. Numerous “cost” figures 
have been proposed at different 
times as solutions to the “cost for 
pricing purposes” problem. Faced 
with many potential candidates for 
a cost to give management for use 
in pricing and convincing argu
ments in favor of each, the ac
countant may throw up his hands 
in dismay, use a coin to make the 
decision for him, or perhaps use 
his “favorite” cost figure, whatever 

that favorite cost figure may be.
One approach to solving the ac

countant’s dilemma is for him to 
further analyze the decision man
agement must make. The decision 
to be made may be one of two 
basic types: 1) What price should 
we charge for our product? 2) 
Should we accept a price offered 
for our product?

The actual decision a firm faces 
makes a difference in the most suit
able “cost” to use in the pricing 
decision. The remainder of this 
article expands the idea of differ
ent costs for different pricing deci
sions. Although only two costing 

methods, absorption and direct, are 
used in the article, the analysis 
could be extended to other costing 
methods.

Initially, ways of using each cost
ing method in pricing are pre
sented. Then, four different types 
of firms are described in order to 
determine the actual decision being 
made and a suggested “cost” to 
assist the decision maker.

Two exhibits help to explain how 
absorption costing and direct cost
ing might be used in product 
pricing.

One must start with a basic set 
of data from which to work. Two 
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Absorption costing results in the setting of a price . . .

similar firms will be used in the 
exhibits. AB Company uses absorp
tion costing. DIR Company chooses 
to use direct costing. To facilitate 
comparison, the same basic data 
will be used in both of the ex
amples.

Basic data

Past experience of AB Co. and 
DIR Co. has shown that each unit 
that they produce requires two and 
one-half units of raw material and 
three hours of direct labor. In ad
dition, they have determined that 
the average purchasing price for 
raw material is $2.00 per unit and 
that the average wage rate they 
pay is $2.50 an hour. The compa
nies must also decide upon a meas
ure of business activity with which 
to associate cost for purposes of 
allocating variable overhead. Any 
indicator of the level of activity at 
which AB Co. and DIR Co. are 
operating could have been selected, 
e.g., machine hours operated or 
units produced. Both companies 
have chosen to use direct labor 
hours. Studies by their engineering 
departments have indicated that 
those elements of overhead which 
can be classified as variable are in
curred at the rate of $1.00 per di
rect labor hour.

Several additional facts are nec
essary to permit use of absorption 

costing. Some measure of activity 
must be chosen for use in allocat
ing fixed overhead to units of pro
duction. Since it has already been 
indicated that variable overhead in
currence is related to the number 
of direct labor hours worked, direct 
labor hours will also be assumed to 
be a suitable basis for fixed over
head allocation in order to simplify 
the example. Again, any indicator 
of the level of activity at which 
AB Co. is operating could have 
been chosen. Once an activity base 
is selected, it is next necessary to 
estimate the expected amount of 
activity for a given period of time. 
Also, the fixed overhead which the 
company expects to incur during 
the same period of time must be 
predicted. One year will be used 
in this example. The base chosen 
depends on the operations of the 
particular firm. During the period 
of one year, AB Co. expects to work 
200,000 direct labor hours and ex
pects to incur $300,000 of fixed 
overhead. When absorption costing 
is used in the pricing decision, some 
method of converting production 
cost into price is customarily pro
vided. A markup rate of 50 per 
cent of total manufacturing cost 
will be used, but numerous other 
possibilities exist. With this infor
mation available, it is now possible 
to begin computation of an absorp
tion costing price.

Exhibit I, below, left, shows the 
computation of an absorption cost 
price for the AB Co.’s product.

Briefly, computing a price for the 
AB Co. product under absorption 
costing involves seven steps. First, 
raw material usage for one unit of 
finished product is multiplied by 
the average cost of a unit of raw 
material. Second, labor usage in 
producing one finished unit is mul
tiplied by the average wage rate. 
In the third step, the same labor 
usage figure is used and multiplied 
by the variable overhead rate in 
order to determine the amount of 
variable overhead to assign to a 
finished unit. The fourth step in 
Exhibit I involves the same labor 
usage figure. This time, however, 
the figure is multiplied times the 
fixed overhead rate (computed by 
dividing the fixed overhead ex
pected for the period of time by 
the expected number of labor hours 
to be worked during the same 
length of time). Direct material 
cost per unit, direct labor cost per 
unit, unit variable overhead cost, 
and unit fixed overhead cost are 
totaled in the fifth step to deter
mine unit manufacturing cost. For 
the AB Co. product, the sixth step 
involves multiplication of a markup 
rate times the unit production cost. 
The final step is the addition of 
manufacturing cost and the markup 
to determine price.

In using direct costing to assist 
DIR Co.’s management in its pric

EXHIBIT I
AB Co. Product Price: Absorption Costing

Unit Cost of Manufacturing
Direct Material (2½ units x $2.00/unit) $5.00
Direct Labor (3 hours x $2.50/hour) 7.50
Variable Overhead (3 hours x $1.00/hour) 3.00
Fixed Overhead (3 hours x [ $300,000/200,000 hours]) 4.50

Total Unit Manufacturing Cost $20.00

Markup ($20.00 x 50%) 10.00

Unit Selling Price $30.00
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. . . direct costing results in determining whether a firm should accept a price

ing decision, one might take a dif
ferent approach. Since the basis of 
direct costing is that fixed costs are 
not unit costs, the only cost ele
ments to be used are ones which 
vary in total amount with the level 
of activity. Therefore, one might 
compute variable unit cost in much 
the same manner as was used above 
for the unit cost of manufacturing 
under absorption costing, except 
that fixed overhead is omitted. In 
addition to the variable manufac
turing costs, one should also include 
variable selling and administrative 
expenses in the variable unit cost 
figure. For purposes of the ex
ample, the variable selling and ad
ministrative expenses are assumed 
to amount to $2.50 a unit. (See Ex
hibit II, below.)

The total variable unit cost, 
$18.00 in this case, is the significant 
figure for use in DIR Company’s 
pricing decision. DIR Co. can use 
this figure to evaluate a price of
fered to it or a price determined 
by some other means. For example, 
the marketing division may suggest 
this as a successful price for a new 
product. In this example, price de
termined independently is assumed 
to be $29.00. If the bid price is 
greater than total variable unit cost, 
each unit the firm sells will reduce 
a net loss or increase net income by 
the contribution margin, which is 
the difference between price and 
total variable unit cost. (This as
sumes that the firm need not in
crease facilities to produce the 
product being evaluated.) If no 
other alternatives are available for 
use of the firm’s facilities, the firm 
would be advised to sell the prod
uct in the short run. During the 
short run, the firm will be unable 
to reduce productive capacity and 
hence a major element of fixed 
overhead, depreciation. Therefore, 
accepting any price greater than 
total variable unit cost under the 
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circumstances will maximize short- 
run income or minimize short-run 
loss.

The two pricing exhibits point 
out the basic difference in ap
proaching the pricing decision. Ab
sorption costing results in the set
ting of a price and direct costing 
results in determining whether a 
firm should accept a price. In other 
words, absorption costing is more 
appropriate when a firm’s pricing 
decision takes the form: What 
price should we charge for our 
product? On the other hand, direct 
costing appears more useful when 
a firm’s pricing question is: Should 
we accept a price offered for or 
suggested for our product?

Determining the pricing decision

Consideration of several industry 
examples may illustrate some of 
the different pricing decisions faced 
by firms. Four firm types will be 
discussed. The types are a) a seller 
of a uniform product on an open 
market, b) a novelty item firm, c) 
a price leader, d) a price follower.

Looking first at the firm selling 
a uniform product on an open mar
ket, one may observe that this firm 
has an economic environment that 
closely approximates what the econ
omists call “perfect competition.” 
Ry definition, a firm in perfect com
petition has no control over price.

 

EXHIBIT II
DIR Co. Product Price: Direct Costing

Unit Variable Manufacturing Costs:
Direct Material (2½ units x $2.00/unit) $5.00
Direct Labor (3 hours x $2.50/hour) 7.50
Variable Overhead (3 hours x $1.00/hour) 3.00

Total Variable Manufacturing Costs per Unit $15.50
Variable Selling & Administrative Costs per Unit 2.50

Total Variable Unit Costs $18.00

Contribution Margin ($29.00-$18.00) 11.00

Price, obtained independently $29.00

Price is determined in a market 
where the aggregate buyers and 
sellers interact to yield a price. 
Then the seller must decide if he 
will accept the price or not. Ac
cepting the price will enable the 
firm to sell as many units of its 
product as it wishes at the market 
price. Not accepting the price 
means that the firm sells none of its 
product and probably will not pro
duce any units of the product. If 
the firm has no reasonable alterna
tive ways to use its capacity, then 
it faces a net loss equal to its fixed 
costs, because it cannot reduce 
them in the short run. This firm is 
faced with the decision of accept
ing a price or rejecting a price. 
Therefore, the firm will probably 
find direct costing a more useful 
aid in the pricing decision than 
absorption costing.

Place for direct costing

Although one may be unable to 
find firms in a situation exactly like 
that described above, one may still 
find the analysis useful. To the ex
tent that a firm must accept a price 
determined in the market place, di
rect costing better answers the 
question than does absorption 
costing.

The second type of firm definitely 
doesn’t face the market-place-de
termined price because usually no
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The price leader must set a 

price. He would be served 

better by absorption costing 

in making the decision as it 

yields a price. The ‘price 

follower’s’ decision, whether 

to ‘accept’ a price ‘offered’ 

for his product, is of a 

form better solved using 

direct costing.

market exists for its product. The 
novelty firm develops a product like 
the “hula hoop” or “super ball” or 
“frisbee.” It must then, in effect, 
establish a market place for its nov
elty item. One might reason that 
the novelty firm management is 
definitely faced with a decision of 
what price to charge for its prod
uct. Management of this novelty 
firm has, however, found that a 
price recommended by marketing 
researchers is more realistic for its 
economic environment than a price 
developed by accountants. The 
management of the firm is faced 
with the need to evaluate the price 
presented by the marketing experts. 
The evaluation determines whether 
or not the novelty item is produced.

The evaluation presumably is 
based on the acceptability of the 
price recommended. In other 
words, should we accept the sug
gested price or not? This decision 
is clearly one of the type for which 
information provided using direct 
costing will be more useful.

A few introductory comments 
might help to make discussion of 
the last two types of firms clearer. 
Many industries today seem to be 
guided by a firm called a “price 
leader.” The price leader’s function 
is to set a price which other firms 
in the industry will voluntarily fol
low.1 An increase in the price lead
er’s price serves as a signal to the 
other producers that costs have in
creased to such a level that prices 
must be increased to protect the 
level of profits.2 Since the leader’s 
position is one existing only be
cause of the voluntary acceptance 
of his price by others in the in
dustry, one is faced with two dif
ferent types of decision. One deci
sion must be made by the price 
leader, the other by the price fol
lower.

1 Chamberlin, Neil W., The Firm: Micro 
Economic Planning and Action, McGraw- 
Hill Book Co., Inc., New York, 1962, 
p. 366.
2 Ibid., p. 365.

3 Galbraith, John Kenneth, The New In
dustrial State, Houghton-Mifflin Com
pany, Boston, 1967, pp. 48-49.

Looking first at the price leader, 
one can see that he must set a 
price. That firms do have the abil
ity to set a price and make it stick 

is well documented.3 The question 
is, then, what type of pricing deci
sion must be made. Since the price 
leader is concerned with a price to 
protect profits, he is required to 
decide what price to set, not 
whether to accept a price. He 
would be served better by absorp
tion costing in making the decision 
as it yields a price.

This solves the problem of the 
price leader. A decision is also 
faced by the “price follower.”

Presumably he need not set a 
price. He need only review a price 
change made by the leader in his 
industry and decide whether to fol
low or not. His decision, should he 
“accept” a price “offered” for his 
product, is of a form better solved 
using direct costing.

In these last two cases, one can 
see that not only are firms in dif
ferent types of industries faced with 
different decisions, but even firms 
in the same industry may be re
quired to answer different ques
tions.

The decision

Although some accountants may 
find explicit answers to pricing 
problems they face in this article, 
they are misguided if they attempt 
to fit all pricing decisions into the 
four “cubbyholes” reviewed above. 
Each firm has a slightly different 
economic environment and differ
ent factors influencing the price. 
Just as there is no example of the 
economist’s “perfect competition,” 
there also are no one or two pric
ing decisions all firms face. As ac
countants we should be aware of 
this. When management asks for 
financial information to aid in the 
pricing decision, we should stifle 
the urge to bring out our favorite 
absorption costing figures, or di
rect costing figures, or marginal 
costing figures, until we have an
swered for ourselves the question: 
What is management’s pricing 
decision?
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Part One—

Both optimistic and pessimistic notes about future 
sounded by luncheon speakers at the Boston—

SEVENTH ANNUAL COMPUTER CONFERENCE

A Management Adviser Staff Report

The information flow within a 
company is no longer “about 
the operation of the company—it is 

part of the operation,” Marshall 
Armstrong, president of the AICPA, 
told the Tuesday luncheon session 
of the Seventh Annual Conference 
on Computers and Information Sys
tems, sponsored by the Institute in 
Boston May 24-26.

Although computers have been 
around for a quarter of a century 
and full management information 
systems have existed for the last ten 
or fifteen years, 1971 is a particu
larly significant year for account
ants both in their role of helping 
the client, their “planning services,” 
and in their role of helping the 
client use his computer, their “sys- 
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tems work,” Mr. Armstrong said.
“Let’s look at planning services 

first,” the speaker continued. “The 
planning process of defining the 
problem, sizing up the situation, 
gathering and analyzing the facts 
and assumptions, and selecting a 
sound course of action permeates 
all situations in which we are at
tempting to cope with an uncertain 
future. But then, what other kind 
of future is there?

“Without usurping management 
prerogatives and responsibilities 
CPAs have been useful in helping 
clients with their planning prob
lems. The computer has opened 
wide new horizons in this area. In 
past decades, when we engaged in 
planning, the human labor in cop

ing with the interaction of just a 
few variables was monumental. 
Who among you CPAs cannot re
call the stacks of many-column 
worksheets that went into a plan
ning study? Change one variable 
and there went another two man
days with the desk calculator and 
the pencil and the eraser.”

The computer has changed all 
that, he said—an adviser can now 
provide as many combinations of 
as many factors as anyone cares to 
read and ponder. But this in itself 
has created a new problem.

Managers today do not suffer 
from a lack of relevant information, 
he pointed out. “Rather they suffer 
from an overabundance of irrele
vant information. The computer is
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In a planning model, the ability to plan ‘what if?’ is of the essence . . .

obviously capable of calculating and 
printing vast quantities of words 
and numbers. . . . What is too often 
overlooked is the capability of the 
computer to scan, screen, filter, se
lect, and condense information to 
meet the needs of a particular man
ager with a particular problem.”

Such an analysis of a problem, 
however, requires human judg
ment, knowledge, and effort, he 
said. “I see this as your greatest 
challenge when you are wearing 
your planning consultant’s hat—to 
make the best use of the computer 
in focusing relevant information 
where and when it is needed.

“In a planning model, the ability 
to plan ‘what if?’ is of the essence,” 
he continued. “For example, what 
if the economy turns down or up? 
What if consumer tastes shift from 
product A to product B? What if 
the rate of growth of something 
changes? I think you should direct 
your planning energies to this type 
of thinking—to the real world of 
buying and selling, of competition 
in the marketplace, of new produ
ucts and facilities replacing the old. 
The computer model can cope with 
these complexities if you can spec
ify them.”

However, to perform fully in this 
new role, accountants will have to 
“look beyond the credits and debits 
of the accounting system,” Mr. Arm
strong warned. “You must concern 
yourself with the pounds and doz
ens—and the hours—that go into 
buying and selling products,” he 
said. “You must develop a feel for 
rates of change and their implica
tions, for the present values of fu
ture cash flows, for changes in 
products and processes and the 
time and costs of bringing these 
changes about. When you can think 
of a planning model as being a real
istic selection of the important bits 
of the real world that impinge on 
your client’s problem, you’re on the 
way to being an effective planning 
consultant. The computer can do 

the arithmetic and the logical op
erations if you can select the rela
tionships and parameters of the 
model.”

The profession has still not fully 
developed two technical areas in 
planning, he warned. One of these 
is simulation, providing for the 
entry into planning elements of ran
dom elements in the real world and 
basing resulting plans on the ob
served probabilities of events oc
curring.

Risk analysis in planning new fa
cilities is a good example of this, 
he said, as is production planning.

“The other underdeveloped area,” 
he continued, “is sensitivity analy
sis, which may be thought of as an 
extension of the ‘what if?’ concept. 
It is the measurement and consid
eration of the impact of one vari
able on another. For example, at 
next year’s level of operations, what 
will be the effect on net income of 
various rises in the cost of raw ma
terial A? This type of analysis en
ables the CPA to quantify the ‘what 
if?’s.”’

Turning to the other CPA plan
ning role, that of systems consult
ant, Mr. Armstrong said that it no 
longer encompasses preparing a 
chart of general ledger accounts or 
even computerizing the present in
formation flow, as it once did.

“Now, in 1971, it seems to me 
that CPAs are coming to recognize 
that the flow of information and the 
flow of management action must 
coincide,” he said. “The client’s sys
tem really consists of his entire or
ganization—its structure, its people, 
its policies, practices, myths, and 
physical resources, its outside world 
of customers, suppliers, competitors, 
governing bodies, and the general 
public as well as the flow of infor
mation that pulses through the 
organization.

“When someone changes man
agement structure and responsibili
ties, such as by appointing a task 
force, someone needs to change the 

flow of information to parallel the 
change in structure. Conversely, 
when we modify the information 
flow we need to have some feel for 
the impact that this change has on 
the overall system. This is so be
cause the information flow and the 
system itself are interdependent. As 
information flows become closer to 
real time, the distinction between 
what is ‘information’ and what is 
‘operations’ starts to become mean
ingless. If you question this, you 
need think only of an airline ticket 
window, an on line bank teller 
window, or a factory process con
trol system. The information is no 
longer about the operation of the 
company—it is part of the opera
tion.”

The challenge to CPAs, then, in 
systems analysis, evaluation, and 
installation lies in forgetting the 
old, arbitrary distinctions between 
accounting information and other 
types of management information; 
they are all part of the same stream, 
coming from the same source doc
uments, going through the same 
programs, and emerging in the 
same output formulas, he said.

The accountant’s challenge is to 
consider the segments of manage
ment reached by a given piece of 
information, the decisions that have 
to be made at that level, and the 
degree of detail that is required or 
that may be required, he said.

“The computer is carrying you 
into the mainstream of your cli
ent’s operations,” Mr. Armstrong 
declared. “You will need to know 
more about his operations than ever 
before to do your own job of help
ing to develop a dynamic, flexible, 
responsive flow of relevant infor
mation.”

If the AICPA president, luncheon 
speaker for the second day of the 
meeting, was optimistic about the 
future, the Monday luncheon speak
er, Bernard Goldstein, president of 
ADAPSO (Association of Data 
Processing Service Organizations),

44 Management Adviser



To perform in this new role, accountants will have to look beyond credits and debits . . .

was critical of some past develop
ments in the computer service 
industry.

Tracing the development of data 
centers, Mr. Goldstein conceded the 
computer had been badly oversold.

“Actually, it’s neither a panacea 
nor an electronic wheel—though it’s 
been presented in both contexts,” 
he said. “Nobody but the hobbyist 
wants the computer, but all man
kind wants the results it can pro
duce. The service concept is a 
viable alternative.”

He said there are four distinct 
types of data service organizations:

1. The traditional data center;
2. The software supplier;
3. The facilities management or

ganizations; and
4. Time sharing facilities.
As a result of the much publi

cized success of the industry, folk 
heroes have developed, like Sam 
Wiley of University Computing or, 
more recently, H. Ross Perot of 
Electronic Data Systems. Each new 
and prematurely “public” service 
was represented as the “new 
Xerox.”

Then, with the onset of the reces
sion in 1970, and the end of the 
flow of new capital, many of the 
poorly managed operations col
lapsed, no longer “able to bury 
errors with fresh cash.”

“Where good management ex
isted, the companies survived,” Mr. 
Goldstein declared. “Most of those 
that had restricted their activities to 
what they knew how to do well, to 
specialties, survived.”

Still the loss rate has been so high 
that the New York City classified 
telephone directory today has four 
pages less listings for EDP service 
companies than it did at the end 
of 1969.

But the net result is that the 
companies that are still in business 
are, for the most part, “here to 
stay,” the association official con
tinued.

“The unqualified have had their 
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day at bat and are now out of the 
ball game,” he went on. “We have 
moved from the entrepreneurial 
stage to the managerial stage in 
EDP.”

Some problems remain, he said. 
For example:

“The banks have been moving 
into data processing services in vio
lation of both law and the spirit of 
the law,” Goldstein said.

“The continued concentration of 
economic power is an implicit dan
ger to our society. In Japan, if you 
look very carefully at almost all of 
the large industrial cartels, you 
will find banking and banking in
stitutions at the center. That may 
be all very well for Japan but is it 
for us?

“ADAPSO has fought the banks’ 
intrusion in Washington and the 
courts. But where was the AICPA? 
Where was the AICPA at the:

“Patman Committee hearings?
“Sparkman Committee hear

ings?
“Federal Reserve Board hear

ings
“Your strong voice was silent. As 

a result, a new innovative industry 
may become part of the banking 
system—without any strong logic 
of relationship.

“The time has come for this great 
Institute and great profession to 
speak out on these broad issues 
affecting our society and economic 
system. A new wind’ is blowing 
and you should be part of it.”

Payoff coming

The conference, which was held 
at the Marriott Motor Hotel in 
suburban Newton rather than in 
central Boston, opened with a key
note address by Patrick McGovern, 
president, International Data Cor
poration and publisher of Com
puterworld, on the topic “1970— 
The Payoff Decade for EDP.”

Mr. McGovern, reviewing a re
search study recently completed 

by his firm, said that the average 
budget for a computer installation 
today is $600,000 and that this 
figure is expected to increase by 
12-14 per cent during the next 
three years. Outside services cur
rently take 53 per cent of the total 
budget, he said, and this percent
age is expected to rise as users 
increasingly employ outside soft
ware, time sharing, and data proc
essing services.

Discussing the implications of 
the “transition to consumerism” 
that has occurred in the computer 
industry during the past two years, 
he said that consumers now have 
the sophistication—and the motiva
tion—to direct and control the rate 
of growth of new computer appli
cations. This growing sophistica
tion has been fostered by the re
cent rash of “unbundling,” the 
emergence of new product lines, 
and the economic recession, he 
said.

“The industry has graduated 
from a manufacturer-developed 
field to a user-directed market,” he 
said.

Citing areas where he believes 
CPAs have special responsibilities 
to EDP operations of their clients, 
McGovern said these were:

Security and protection of data 
and records handled by the data 
center,

Ensuring the adequacy of sys
tems that yield historical and op
erating business information,

Verification of the adequacy of 
data entry procedures and identi
fication of critical trouble points 
in developing accurate computer 
processing records,

Promoting standards by which 
the competence of data processing 
staff personnel can be evaluated, 
and

Monitoring emerging laws and 
regulations concerning privacy in 
data banks to ensure that the 
client’s installation violates none of 
them.
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The 1970s can become the “Pay
off Decade for EDP” if the CPA in 
both his auditing and financial ad
visory function applies realistic 
measures to his clients’ computer 
operations and actively partici
pates in educating top manage
ment in the potential of EDP, 
he said.

Following the keynote address 
conference registrants broke into 
small groups to discuss a variety 
of EDP topics: income tax prepa
ration, time sharing, the benefits 
and penalties of operating a ser
vice center, and management in
formation systems.

The final event of the morning 
was billed as “A Famous Account
ant Considers Automation.” It de
veloped that the presentation was 
a film and the famous accountant 
was that even more famous tele
vision star, Bob Newhart, who, be
fore he found TV work more lucra
tive and more satisfying, actually 
was an accountant. The film por
trayed Mr. Newhart in one of his 
well-known one-way telephone 
calls hearing from one Herman 
Hollerith concerning Hollerith’s 
news of his latest brainchild, the 
punched card.

Newhart, of course, reacted to 
the news and the details very 
much as a quite unimaginative ac
countant probably would have re
sponded to a telephone conversa
tion outlining the principles of the 
punched card when it was first 
developed in the late 19th century. 
Readers who have seen Newhart’s 
portrayal of a half-incredulous, 
half-amused English cabinet min
ister responding to Sir Walter Ral
eigh’s telephone recital of the 
financial possibilities of tobacco in 
the early 17th century will have a 
fairly accurate picture of the “fa
mous accountant’s” general re
sponse to the whole idea of 
punched cards, the origin of to
day’s computer.

In the first afternoon session, 
Arthur Martin, director of systems 
and data processing, Squibb- 
Beech-Nut, analyzed some of the 
“trade-offs” that must be made in 
choosing any form of EDP.

There are advantages and draw
backs in any system chosen, Mr. 
Martin pointed out. The wise com
pany will consider each of these in 
terms of its own objectives before 
choosing any one mode.

Some of the factors to be con
sidered, he suggested, are:

• The necessary flexibility of 
the system.

• The importance of system 
security.

• The importance of the timeli
ness of data handled by the system.

• Controls in the system.
• The cost/savings/profit ratios 

of the system.
Security, he said, is an in

creasingly important factor in the 
area of information processing. Se
curity can be divided into several 
classifications. Three arbitrary class
ifications might be external securi
ty, internal security, and personal 
security. In general, it was the 
speaker’s opinion that the question 
of security is much more critical 
and vulnerable in the area of infor
mation systems and computers than 
it is in manual operations. Security 
has to be an important considera
tion in an information system, he 
went on. Do you have proper back
up? What will happen when you 
experience a power failure? Who 
should have access to the files and 
how is such access controlled?

If these questions are answered, 
he said, you will probably provide 
better security than you may have 
experienced in the past. On time
liness, he pointed out that an on 
line system would seem to have all 
the advantages. But consider, he 
said, what would happen to a com
pany that had an on line system if 
every sale were recorded the mo
ment it occurred. If production 
were adjusted to respond to such 
instantaneous receipt of informa
tion it could be in a state of con
stant chaos for a manufacturing 
firm that produces for inventory.

Cost savings and profits are en
tirely possible through EDP, he 
said, but the reverse situation is 
equally possible. He recommended 
that every company, before be
coming involved in EDP, make out 

a balance sheet of exactly what it 
hoped to gain and what it might 
have to lose in terms of employee 
turnover, loss of security, and un
expected development costs.

He then outlined some specific 
data processing techniques, with 
comments on when they were and 
were not appropriate. Time shar
ing, he said, was good for 
limited input, limited output op
erations when the processing itself 
was fairly complex. If those con
ditions did not exist, he implied, 
he would be cautious about time 
sharing.

To the idea of installing an “in
house computer,” he said, a logical 
question would be “What’s the 
next best alternative?” Does the 
company have the personnel for 
its own computer operation? Is it 
prepared for the emotional shock 
of changeover to a computer?

Service bureaus, he pointed out, 
posed the danger of the client’s 
being “locked in” with only the 
selected outside bureau under
standing the procedures through 
which the company’s records are 
updated. This can be overcome by 
specifying that the records involved 
can be transferred to another site. 
Also, he said, it is a good idea to 
obtain some “in-house” talent.

Package program techniques, he 
said, are good even though they 
are still somewhat limited. Per
fectly acceptable accounts receiv
able and accounts payable pack
ages that can be applied by a 
wide variety of companies are now 
available, he declared, even though 
some purchasing companies may 
have to compromise their proced
ures on some points.

In response to a question from 
the floor as to the wisdom of modi
fying packaged programs inter
nally, Martin said he would ad
vise against it.

“I don’t recommend modifying 
a packaged program internally,” 
he said. “If it has to be done, re
quest the supplier to do it as a first 
choice.”

The next afternoon session was 
devoted to a discussion of the 
AICPA Information Retrieval Pro
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gram by William Bruschi, director 
of information retrieval for the 
AICPA.

The AICPA system, which will 
be a library or information retrieval 
system, has its origins in the prob
lems CPAs have in retrieving infor
mation about current accounting 
practices and treatments, Mr. 
Bruschi said. The project was un
dertaken in response to the urging 
of Institute members that the In
stitute’s information gathering and 
disseminating capabilities be ex
panded to better fill the needs of 
the profession.

The system will not replace the 
Institute library or eliminate the 
need for specialized Institute pub
lications. Instead, as experience is 
gained in use of the system, 
the functions of the library 
and the contents of the publications 
will be examined to determine how 
they and the retrieval system can 
be combined to best serve the in
formation needs of the profession.

In his investigations of operating 
systems, Bruschi soon found that 
the greatest advances in technology 
usually arose in the course of de
veloping systems for governmental 
agencies. He also found that one 
of the first jobs in the field is to 
separate the experts from the char
latans.

“We also found that users of the 
system must play a major role in 
designing it,” he said, “because de
signers are apt to become so enam
ored with their system that they 
forget its end use.”

After his initial investigations, 
his approach, Bruschi said, was to 
bring into existence two consulta
tion groups or Task Forces. The 
Information Task Force is made up 
of potential users and has the job 
of outlining the needs which the 
system must meet. The System 
Task Force is expected to find the 
system that would best meet those 
needs.

So far the Information Task 
Force has established the follow
ing guidelines:

1. The system should be de
signed primarily to meet the needs 

of accounting firms. While the sys
tem will be made available to other 
subscribers, its acceptability will 
be enhanced if its primary use is 
by accounting firms.

2. The system should be an on 
line-real time interactive system.

3. The system should be based 
on key word interrogation tech
niques, so that a set of words—say 
“receivables,” “pledged,” “dishon
ored”—would retrieve information 
designated by the words.

4. The initial data bank will be 
composed of accounting treatments 
and disclosures in corporate annual 
reports. Other data banks will be 
compiled from prospectuses and 
proxies. Subsequent banks will be 
formed from accounting literature, 
accounting firm subject files, and 
Institute promulgations.

Access to the system will be ob
tained by subscribing CPA firms 
through terminals in their offices 
and a network of leased lines. The 
Institute hopes that terminals will 
eventually be installed in state so
ciety offices to make the system 
truly national in scope, Bruschi 
said.

The installation proposed is 
based partly on one already in use 
by the Ohio Bar Association, 
Bruschi reported. That system en
ables law firms to search a data file 
of Ohio court cases dating back to 
1823 through the use of key word 
interrogation techniques.

The last Monday session con
sisted of three concurrent groups, 
each considering one aspect of a 
“Management Information System 
in Action.” The panel group this 
correspondent attended, moder
ated by Richard Guiltinan, of Ar
thur Andersen & Co., discussed the 
use of time sharing and terminals. 
In general, the panelists were en
thusiastic about the use of time 
sharing terminals, pointing out that 
in some cases the use of them for 
tax work alone justified the entire 
cost of the terminal so that any ad
ditional work done with them was 
in effect free to the user.

The Monday meetings concluded 
with an open house reception at 
the Marriott. (To be continued)

The AICPA information 

retrieval system will not 

replace the Institute library 

or eliminate the need for 

specialized Institute publica

tions. Instead, as experience 

is gained in the use of the 

system, the functions of 

the library and the contents 

of the publications will be 

examined to see how they 

and the retrieval system can 

be combined to best serve 

the information needs of 

the profession.
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When a company faces the prospect of a major capi
tal investment, its decision can hinge on whether ac
crual or cash flow techniques are used to evaluate 
return on that investment. The author suggests a 
combination of the two to gain—

A BETTER PERSPECTIVE ON CAPITAL
EXPENDITURE DECISIONS

by William L. Ferrara

The Pennsylvania State University

Without doubt the most 
crucial decisions facing man
agements are capital expenditure 

decisions. In the usual case these 
decisions involve rather large com
mitments of funds with the hope 
of attaining an objective such as 
increased profitability, a greater 
share of the market, and even im
proved relations with employees, 
stockholders, or the public at large.

Some typical decisions relate to 
expansion via the addition of new 
products, plants, sales territories, 
and even the acquisition of entire 
companies. The significance of 
these decisions is immediately ob
vious, since once the decisions are 
made the company will be com
mitted to a pattern of activity as 

well as a pattern of expenditure for 
an extended period of time.

Unfortunately, there are too 
many practitioners as well as acad
emicians who do not really under
stand the alternative methods 
available to evaluate the financial 
aspects of these expenditures. Fur
thermore, there is insufficient un
derstanding of the fact that some 
of the usually discarded methods 
might be especially appropriate 
from a behavioral point of view. 
Finally, there is too little under
standing of the thought that some 
of these methods are more appro
priately considered complementary 
rather than mutually exclusive 
alternatives.

Thus the purpose of this article 

is twofold: 1) to review the alter
native methods with the thought of 
placing them in proper perspective 
from a theoretical and behavioral 
point of view and 2) to put forth 
the idea that some of the alterna
tive methods complement each 
other and, accordingly, should not 
be thought of as alternatives but 
as useful parts of the total package 
of information presented to a de
cision maker.

All of the usual techniques for 
evaluating capital expenditure de
cisions can be evaluated via the 
following illustrative problem:

Amex Company is consider
ing the introduction of a new 
product. The new product will
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TABLE I

Accrual Accounting
Return on Investment

Calculate the percentage return 
on average investment1 during 
the life of the project. Make the 
go—no go decision on the basis 
of whether or not the calculated 
percentage exceeds the desired 
minimum.

Calculate the percentage return 
on investment. Make the go—no 
go decision on the basis of 
whether or not the calculated 
percentage exceeds the desired 
minimum.

be manufactured in an existing 
plant; however, new equip
ment costing $150,000 with a 
useful life of five years (no 
salvage value) will be neces
sary. The space in the existing 
plant to be used for the new 
product is currently used for 
warehousing. When the new 
product takes over the ware
housing space, Amex Company 
will rent warehouse space at 
an annual cost of $25,000. The 
new product will be sold via 
an already established market
ing organization. An account
ing study produces the follow
ing estimates of incremental 
revenue and expense on an av
erage annual basis:

Sales $500,000
Cost of merchandise

sold (excluding de
preciation) 
Variable
Fixed

Depreciation of new 
equipment (straight- 
line)

Warehouse rental

Residual Income
Include in the incremental income 
calculation a charge for the use of 
capital, i.e., for the average in
vestment1 required based upon 
the minimum desired return. 
Make the go—no go decision on 
the basis of whether or not the 
incremental income does or does 
not exceed the capital charge.

Cash Flow Accounting
Return on Investment2

1 Some might prefer to use original investment.
2 Also known as the “internal rate of return.”

230,000
150,000

30,000
25,000

Net Present Value
Reduce incremental cash flows to 
their present value by discount
ing at the desired minimum rate. 
Make the go—no go decision on 
the basis of whether or not the 
net present value is positive or 
negative.

Marketing expense—
3% of sales 15,000

The company requires an after 
tax return on new investment 
proposals of 10 per cent. The 
Federal income tax rate is 50 
per cent.

Even though all would agree that 
only incremental items (i.e. those 
items which will change because 
of a specific decision) are to be 
considered in decision making, 
there is often disagreement on 
whether the incrementalism should 
be in accrual terms or cash flow 
terms. Under each approach there 
are two basic methods, which can 
be described as shown in Table 1, 
above.

Accrual accounting is based upon 
the philosophy that income is rec
ognized when it is earned (a right 
to receive cash exists) and expenses 
are recognized when they are in
curred (an asset is used up or a 
debt is owed). Under the cash flow 
technique income is recognized 
when cash is collected and expenses 
are recognized when cash is paid.

Accrual accounting is based 

upon the philosophy that 

income is recognized when 

it is earned (a right to re

ceive cash exists) and 

expenses are recognized 

when they are incurred (an 

asset is used up or a debt 

is owed). Under the cash 

flow technique income is rec

ognized when cash is col

lected and expenses are 

recognized when cash is paid. 

The usual main difference 

between accrual and 

cash flow accounting is 

depreciation.
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EXHIBIT I
Accrual Accounting Calculations

EXHIBIT II
Cash Flow Accounting Calculations

a) Incremental Annual Cash Flow c) Return on Investment

Net income after tax $25,000
Add: Non-cash deduction

Rate of discount which reduces the 
present value of five annual inflows of

Depreciation 30,000

Annual cash flow $55,000

b) Incremental Cash Investment

$55,000 to $150,000 or 24% +

d) Net Present Value

$150,000 investment (outlay) for new 
equipment

Five annual inflows of $55,000 dis
counted at 10% and compared to a 
$150,000 investment outlay of $58,450

The usual main difference between 
accrual and cash flow accounting 
is depreciation. Depreciation is an 
expense under accrual accounting 
via the philosophy that the cost of 
an asset should be allocated to its 
useful life, as the asset is used, even 
though all of the cash paid for the 
asset may be paid out at the be
ginning of the asset’s useful life. De
preciation is not considered an ex
pense under cash flow accounting, 
since depreciation as such involves 
no cash outlay. However, the im
pact of depreciation deductions on 
outlays for taxes is recognized in 
the cash flow method.

In succeeding pages the two ac
crual techniques and the two cash 
flow techniques will be illustrated.

In order to fully assess the prof
itability of the new product, the 
$25,000 incremental income should 
be related to the incremental aver
age investment of $75,000 as shown 

in Exhibit I, above. Under the 
return on investment concept these 
two items are related as a percent
age; i.e., the $25,000 incremental 
annual income is 33⅓ per cent of 
the incremental average investment 
of $75,000. Under residual income 
the same two items are related by 
charging the required return (10 
per cent) on the average invest
ment ($75,000) to the income state
ment in the form of interest3 ($7,- 
500).

3 In the early part of this century such 
an interest charge represented quite a 
controversial item under the title of “im
puted interest.”

Accrual return on investment and 
residual income represent two dis
tinct ways to present the same data 
in order to evaluate an investment 
decision. In both instances the re
quired return is 10 per cent after 
taxes. Under return on investment 
the estimated return is determined 

(33⅓ per cent) and compared to 
the required return in order to 
make a decision, while under the 
residual income concept the resid
ual income is determined by charg
ing the required return to the in
come statement in the form of in
terest in order to make a decision.

A return on investment (33⅓ 
per cent) in excess of the required 
return (10 per cent) and a positive 
residual income, in essence, repre
sent the same thing even though 
they are expressed in different 
ways, that is, one is expressed in 
percentage terms while the other 
is expressed in terms of dollars. Al
ternatively one might say that the 
favorable nature of the proposed 
investment can be expressed in 
terms of the 2314 per cent return 
in excess of the required 10 per 
cent return or the $17,500 residual 
income. A quick calculation will 
indicate that 2314 per cent of 
the average investment ($75,000) 
equals the $17,500 residual income.

Exhibit II, at left, indicates 
the methodology of determining 
cash flow evaluations for capital 
expenditure decisions.

What was said above concerning 
the two accrual methods can also 
be said for the two cash flow 
methods; i.e., cash flow return on 
investment and net present value 
represent two distinct ways to pre
sent the same data. Return on in
vestment concentrates on the re
turn in excess of the required re
turn as a percentage while net 
present value deals with the same 
differential expressed in dollars.

An interesting comparison at 
this point would be the relation
ship between the two accrual 
methods and the two cash flow 
methods of evaluating investment 
proposals. The net present value 
method and the residual income 
method are in essence the same 
method except for the difference 
between cash flow and accrual 
methodology. Both dollarize the 
amount of return in excess of the 
required 10 per cent return.

The return on investment meth
od as applied to either cash flows 
or accruals is also essentially the 
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a) Incremental Annual Income

Sales $500,000
Cost of merchandise

sold $380,000

Depreciation 30,000
Warehouse rental 25,000
Marketing expense 15,000 450,000

Net income before tax $ 50,000
Tax @ 50% 25,000

Net income after tax $ 25,000

b) Incremental Average investment

Original investment plus investment 
(book value) at end of useful life divid
ed by 2 or (150,000 + 0) ÷ 2 =
$75,000

c) Return on Investment

Incremental annual income divided by 
incremental average investment or

25,000

75,000
= 33⅓%

d) Residual Income

Incremental annual income less a 
charge for the use of capital or

Net income after tax $25,000
Less: Capital charge

10% of 75,000 7,500

Residual Income $17,500



same. Greater appreciation of this 
similarity can be attained by re
membering that the cash flow re
turn on investment is determined 
by finding the rate of discount 
which makes the net present value 
of a proposal equal to zero. The 
accrual rate of return can also be 
thought of in the same terms, since 
the accrual rate of return is that 
rate of interest applied to invest
ment which will make residual in
come equal to zero.

As will be made clear, the pay
back technique has a number of 
variants. In its simplest sense it is 
a measure of how quickly (in 
terms of years) an investment out
lay will be recouped via the net 
cash inflows4 from the investment. 
The necessary calculations are as 
follows:

4 One could compute payback in accrual 
terms. This, however, doesn’t appear too 
fruitful since the notion of payback is 
implicitly, if not explicitly, cash flow 
oriented.
5 Rapapport, Alfred, “The Discounted 
Payback Period,” Management Services, 
July-August, 1965, pp. 30-36.

Simple Payback Period =
Incremental Cash Investment 

Annual Net Cash Inflow
150,000 

= 55,000 
= 2.73 years

A payback of 2.73 years indicates 
that the company will recover its 
$150,000 initial outlay in a little 
more than two and one-half years.

The main difficulty with the 
above payback calculation is that 
it makes no allowance for earn
ings requirements, i.e., the required 
10 per cent return on investment. 
This difficulty is what prompts 
most people to reject the “simple 
payback calculation” as a criterion 
for judging the worth of an invest
ment proposal.

In recent years a very interesting 
variation of payback has been pro
posed.5 The variation introduces 
the required rate of return into the 
payback calculation in order to de
rive the payback period in dis-

EXHIBIT III

Years
Present Value

Factors @ 10%
Cash

Flows
Discounted 

Flows
Cumulative Net 
Present Value

0 1.000 ($150,000) ($150,000) ($150,000)
1 .909 55,000 49,995 ( 100,005)
2 .826 55,000 45,430 ( 54,575)
3 .751 55,000 41,305 ( 13,270)
4 .683 55,000 37,565 24,295
5 .621 55,000 34,155 58,450

EXHIBIT IV
Cumulative Net Per Cent

Years Present Value Recovered

0 ($150,000) -0-
1 ( 100,005) 33.3
2 ( 54,575) 63.6
3 .♦ ( 13,270) 91.2
4 24,295 116.2
5 58,450 139.0

counted terms. The concept is very 
simple and the calculations in
volved represent a slightly differ
ent arrangement of the same cal
culations made when determining 
net present value. Calculations are 
as shown in Exhibit III, above. 
The ultimate net present value at 
the end of Year 5, $58,450, is the 
same as calculated earlier, but the 
cumulative year by year net pres
ent value indicates at what point 
in time the $150,000 Year 0 outlay 
is recovered in terms of inflows 
discounted at the required earn
ings rate of 10 per cent. Examina
tion of the “Cumulative Net Pres
ent Value” column indicates that 
the discounted payback period is 
between three and four years. At 
the end of the third year the cu
mulative net present value is neg
ative, but the discounted inflows 
for the fourth year convert the 
negative net present value to a 
positive amount by the end of the 
fourth year. Thus, for the present 
project one can state that the dis
counted payback period is three 
plus years or approximately 3⅓ 
years if one assumes that the dis
counted inflows of Year 4 are re
ceived evenly throughout Year 4.

A comparison of the simple pay
back with the discounted payback 
has to be in favor of the discount
ed payback since the discounted 
payback recognizes the required 

earnings rate in determining how 
long it takes to recoup an invest
ment outlay. The discounted pay
back is actually the “breakeven” 
useful life of the project, which 
can be a very useful bit of infor
mation to those charged with ap
proving investment proposals. The 
simple payback presumes to be a 
breakeven useful life, but it is not 
since it ignores the required earn
ings rate. From a realistic point of 
view one must reject the simple 
payback (2.73 years) since at a 
useful life of 2.73 years the proj
ect under consideration is a loss 
project. Only when the project 
reaches its discounted payback 
life can it be considered a candi
date for profitable investment of 
funds.

A useful addition to the concept 
of discounted payback is the dis-
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counted payback profile. This pro
file results from a calculation of 
the percentage of an investment 
outlay recovered cumulatively dur
ing its useful life. The percentages 
are shown in Exhibit IV, page 51, 
for the project under consideration.

These percentages can be used 
as they are or they can even be 
plotted in graph form. The total 
percentage recovered is usually re
ferred to as the “profitability in
dex,” which has been considered by 
some to be a useful criterion for 
ranking alternative investment pro
posals.6

6 Anthony, Robert N., Management Ac
counting: Text and Cases, 3rd Ed., 
R. D. Irwin, Inc., Homewood, Illinois, 
1964, pp. 636-638.
7 The author first encountered these use
ful terms in the interesting article by 
Robert N. Anthony, “Framework for 
Management Planning and Control,” 
Management Services, February-March, 
1964, pp. 18-24.

8 The basic considerations involved in de
termining the opportunity cost of money, 
i.e., the minimum desired return (often 
referred to as the “cost of capital ), can 
be found in most texts on management 
accounting or financial management.

The utility of the discounted 
payback profile is quite obvious, 
whether it be prepared in tabular 
or graph form. An evaluation of 
alternative investment proposals 
with approximately the same net 
present value or cash flow return 
on investment could be greatly 
facilitated by knowledge of both 
the discounted payback (break
even) period and the discounted 
payback profile.

Human nature is such that it al
ways seeks to simplify or make 
routine the decision making proc
ess. In the context of capital ex
penditure decisions there seems to 
be an urge to come up with the 
“one best” method of financial 
evaluation which embodies a 
single criterion. The philosophy to 
be expressed here is that there is 
no single criterion, such as net 
present value or accrual return on 
investment, even though there 
might be a best basic method, 
i.e., cash flow or accrual.

The choice between cash flow 
and accrual methods is not as clear 
as it first appears, since the choice 
depends upon whether we consider 
financial evaluations as “applied 
economics” or “applied social psy
chology.”7 As used here “applied 

economics” refers to evaluations 
which ignore the fact that men will 
make decisions in accordance with 
their own selfish interests. Alterna
tively, “applied social psychology” 
refers in the present context to the 
plight of the executive who is con
vinced that cash flow methods are 
most appropriate for his evaluation 
of capital expenditure decisions 
while he is simultaneously aware of 
the fact that his performance will 
be evaluated via earnings per share 
or operating income calculated in 
non-cash-flow terms, i.e., via ac
crual accounting. The considera
tion of financial evaluations from 
the viewpoint of “applied social 
psychology” is more commonly 
referred to as the “behavioral 
point of view.”

Economics vs. psychology

In succeeding pages the “cash 
flow vs. accrual” issue will be con
sidered from both the applied eco
nomics and behavioral points of 
view. Then by way of conclusion 
some more useful perspectives can 
be developed.

The choice between accrual and 
cash flow methods is not a difficult 
choice in a conceptual sense from 
the applied economics point of 
view. Accrual methodology is not 
preferred because it does not con
sider the time value of money.

Accrual methodology does not 
consider the time value of money, 
essentially because it ignores the 
fact that depreciation does not in
volve an outlay of cash. The out
lay of cash for depreciable assets 
usually occurs at the point of pur
chase. Another facet of how the 
accrual method does not consider 
the time value of money relates to 
the fact that the accrual method 
does not recognize that monies re
ceived in different years cannot be 
considered equivalents.

The reason for concentrating on 
the time value of money relates 
to the concept of opportunity 
costs. Money does have value in 
that it can be invested, even for 
very short periods of time. The re
turn that monies invested can earn 

is the opportunity cost of money. 
In the present context we assumed 
that the opportunity cost of money 
was 10 per cent after taxes, i.e., 
the firm could invest all available 
resources and earn at least 10 per 
cent.8 Therefore, any project that 
does not yield 10 per cent is con
sidered financially undesirable.

An advocate of the accrual meth
od could respond to the above al
legations by stating that the ac
crual method does consider the 
opportunity cost of money via re
turn on investment and residual 
income. The whole idea of the ac
crual return on investment calcu
lation is to compare earnings on 
a project with earnings which can 
be obtained elsewhere (10 per 
cent). The whole idea of residual 
income is to include as an oppor
tunity cost in the income state
ment the return on investment 
which can be earned elsewhere. 
Thus the advocate of accrual 
methods could argue that accrual 
methods do provide for the oppor
tunity cost of money.

The response to the above imag
inary advocate of accrual methods 
is not difficult. It is as follows:

Even though the accrual 
method provides for consider
ation of the opportunity cost 
of money, it does so in too 
limited a sense. Proper con
sideration of the opportunity 
cost of money requires that 
the incremental costs, reven
ues, and investment be stated 
in terms of cash, the resource 
to be invested. Expression of 
incremental costs, revenues, 
and investment in terms of 
cash is the essence of the cash 
flow method.

After one decides that the cash 
flow method is the best basic meth
od (from the applied economics 
point of view) for financial eval
uation of capital expenditure pro
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posals, one must consider how to 
work with the variety of techniques 
available under the cash flow 
method. Unfortunately most dis
cussants of cash flow technology 
attempt to justify one cash flow 
technique as better than others. 
The position to be taken here is 
that each of the three cash flow 
techniques illustrated earlier 
should be a part of every capital 
expenditure evaluation; i.e., net 
present value, cash flow return on 
investment, and discounted pay
back (including discounted pay
back profile) should be considered 
for every project.

Each of the three cash flow tech
niques emphasizes a different di
mension of the financial evalua
tion. Net present value emphasizes 
the scale of the project in Year 0 
dollars; cash flow return on invest
ment emphasizes the percentage 
return; while discounted payback 
emphasizes the project’s breakeven 
point in years.

Arguing that one of the tech
niques is superior to the others is 
in essence saying that it is best to 
concentrate on scale or percentage 
return or breakeven (recouping in
vestment). Such an argument is 
spurious since it ignores the fact 
that each dimension provides a 
useful view of the project that the 
other dimensions do not. The ex
tra cost involved in deriving three 
cash flow measures, rather than 
one, will not be significant, since in 
essence the three measures repre
sent three different arrangements 
of the same data.

From a behavioral point of view 
the choice between accrual and 
cash flow methods leans rather 
heavily in favor of accrual meth
odology as long as the profitability 
of the total firm or its parts (profit 
centers) is measured in accrual 
terms. The basis for this conclu
sion is that organization decision 
makers will inevitably tend to 
make decisions in accordance with 
the methodology used to evaluate 
their performance. If decision 
makers are evaluated in accrual 
terms (they are in the overwhelm
ing majority of cases in business 

today) one can only expect them 
to keep a close watch on forecast
ed accrual performance for deci
sion making while they go through 
the mechanics of a mandated cash 
flow evaluation.

The incongruous nature of a sit
uation wherein decision making 
and performance evaluation are on 
different wavelengths can be illus
trated by the following non-hypo
thetical situations:

In a replacement decision will 
gains or losses on disposition 
of equipment be ignored, ex
cept for tax consequences, 
since they have no impact on 
cash flows or will they inev
itably be considered since 
they will have an impact on 
the income statement? Re
member that an income state
ment is a significant part of 
the evaluation of manage
ment.

There is at least one major 
company which has a policy 
of evaluating major capital ex
penditure proposals via cash 
flow techniques, but the final 
decision is made only after the 
impact of the expenditure 
program on projected earnings 
per share is also evaluated.

The behavioral considerations 
discussed here have led some to 
recommend that performance eval
uations be made in cash flow 
terms in order to bring decision 
making and performance evalua
tion methods into conformity. For 
example, both Anthony and Sol
omons move in this direction with 
regard to accounting for property, 
plant, and equipment.9

9 Anthony, Robert N., “Accounting for 
Capital Costs,” included in Management 
Control Systems by Robert N. Anthony, 
John Dearden, and Richard F. Vancil, R. 
D. Irwin, Inc., Homewood, Illinois, 1965, 
pp. 343-348; David Solomons, Divisional 
Performance: Measurement and Control, 
Financial Executives Research Founda
tion, New York, 1965, pp. 134-143.

Dearden, on the other hand, rec
ommends some adjustments to or 
specific variations of accrual meth
ods to make them conform better

Unfortunately, most dis

cussants of cash flow tech

nology attempt to justify one 

cash flow technique as 

better than others. The posi

tion to be taken here is 

that each of the three cash 

flow techniques should be a 

part of every capital ex

penditure evaluation; i.e., 

net present value, cash flow 

return on investment, and 

discounted payback should 

be considered.
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... it is easy to conclude 

that cash flow methods are 

superior to accrual meth

ods in the case of capital 

expenditure decisions . . . 

but, when the relationship 

between decision making 

and performance evaluation 

is considered, one can 

legitimately move in the 

direction of considering a 

conclusion that accrual 

methods are superior to 

cash flow methods. . . .

to cash flow concepts in the case 
of divisional profit reporting.10 For 
example, he recommends adoption 
of the composite depreciation 
method in order to eliminate the 
possibility of gains or losses on 
the disposition of assets.

10 Dearden, John, “Problem in Decentral
ized Profit Responsibility,” Harvard Busi
ness Review, May-June, 1960, pp. 79-87.
11 Lerner, Eugene M., and Alfred Rap
paport, “Limit DCF in Capital Budget
ing,” Harvard Business Review, Septem
ber-October, 1968, pp. 133-139.
12 Rappaport, Alfred, (ed.), Information 
for Decision Making, Prentice-Hall, Inc., 
Englewood Cliffs, New Jersey, 1970, p. 
311.

13 MBA Research Project in process by 
Scott Edwards, The Pennsylvania State 
University, College of Business Admini
stration. The preliminary results of this 
study must be considered no more than 
tentative and suggestive.

Lerner and Rappaport suggest 
that the answer might lie in con
straining cash flow decision meth
odology through the imposition of 
an accrual earnings requirement.11 
Thus, one might accept a less than 
optimal group of investment pro
posals measured in cash flow terms 
in order to enhance the opportun
ity to attain a designated accrual 
earnings growth rate. On his own, 
Rappaport suggests that the basic 
problem may reside “in the accrual 
accounting measurement model 
which must somehow be recon
ciled with the economic present
value model.”12

Another possible approach is to 
determine if there really would be 
a difference in the go—no go nature 
of capital expenditure decisions 
and/or the ranking of alternative 
capital expenditure proposals de
pending upon whether cash flow 
or accrual techniques are used. If 
in most instances there would be 
no difference in the decision or 
the ranking, one could then argue 
that capital expenditure decisions 
be based upon accrual methods in 
order to have conformity between 
decision making and performance 
measurement techniques. The al
ternative of using cash flow meth
ods for performance evaluation 
while retaining the theoretically 
sound cash flow approach to deci
sion making does not appear to be 
a real alternative, at least for many 
years, due to our fondness for ac
crual concepts in performance 
reporting.

The preliminary results of a sim
ulation study tend to support the 
idea that there wouldn’t be much 
difference in the decision or the 
rankings via accrual or cash flow 
techniques.13 Thus the apparently 
odd conclusion of basing capital 
expenditure decisions upon accrual 
methods may actually be the most 
rational conclusion from a be
havioral point of view. This is es
pecially true if accounting infor
mation is to be truly utilitarian.

Disregarding the inevitable re
lationship between decision mak
ing and performance evaluation, it 
is easy to conclude that cash flow 
methods are superior to accrual 
methods in the case of capital ex
penditure decisions. Furthermore it 
is not too difficult to conclude that 
such specific cash flow techniques 
as return on investment, net pres
ent value, and discounted payback 
should be considered complement
ary since they each emphasize dif
ferent and important dimensions 
of proposed capital expenditures.

When the relationship between 
decision making and performance 
evaluation is considered, one can 
legitimately move in the direction 
of considering a conclusion that 
accrual methods are superior to 
cash flow methods. The basis for 
this statement is that performance 
evaluation is usually based upon 
accrual techniques and that there 
may be no difference in the go—no 
go nature and/or the rankings of 
competing proposals whether they 
are evaluated via accrual or cash 
flow methods. If further research 
indicates a lack of significant dif
ference between cash flow and ac
crual evaluations, then such spe
cific accrual techniques as return 
on investment, residual income, and 
perhaps an accrual version of pay
back should be considered useful 
parts of the total package of infor
mation to be presented to a deci
sion maker.
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what people are writing about

BOOKS

Analysis of Behavioral Systems 
by James R. Emshoff, The Mac
millan Company, New York, 1971, 
147 pages, $6.95.

Efforts to build quantitative mod
els for analysis of problems involv
ing human behavior have not been 
very successful to date. This author 
tells why and offers an approach 
that he considers more likely to be 
productive.

Operations research, systems 
analysis, and related fields of study 

have achieved some spectacular 
successes in such diverse areas as 
the blending of petroleum and food 
products, inventory control, and 
transportation routing. Much less 
progress has been made in applying 
these methods to problems where 
the solution requires models that 
provide an explicit understanding 
of the behavior of people.

In this book Dr. Emshoff, an in
dependent consultant, explains why 
the current methods of the “sys
tems sciences” are unsuitable for 
behavioral studies, outlines a meth
od that he says would be suitable, 
and describes the results of a study 
conducted according to the princi
ples he expounds. (In the “systems 

sciences” he includes OR, manage
ment science, and systems analysis. 
All, he says, are essentially the 
same thing; all use the concept of 
a model as the basis for problem 
solving. However, systems analysts 
“tend to use a model to identify a 
problem as well as to solve it, 
whereas operations research/man- 
agement science tend to formulate 
the problem prior to developing a 
model.”)

The systems sciences, he con
cedes, have dealt to some degree 
with problems that include behav
ioral factors, but these problems 
have tended to be ones in which 
human choice plays a minor role 
(for example, production) or in 
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which the numbers of people were 
large enough for statistical proba
bilities to apply (for example, wait
ing lines). In all these cases it has 
not been necessary to consider why 
men in the system make the choices 
they do; what has mattered is what 
they do.

Behavior important

Now, however, systems scientists 
are getting interested in activities 
such as marketing, research and de
velopment, urban problems, and 
long-range strategic business plan
ning. Problems like these require 
control over aspects of behavior, 
and that control depends on the 
extent to which human behavior is 
understood and can be explained.

Partly because of their heavy 
emphasis on statistical theory, op
erations researchers have tended 
to be output-oriented in their stud
ies. (Dr. Emshoff defines output- 
oriented as meaning that “the ana
lysts were primarily concerned 
with how to represent interaction 
among the input variables in the 
model so that the output of the 
model would be similar to that of 
the real system.”)

In problems involving human 
choice, Dr. Emshoff points out, in
puts to the model, that is, the 
causes of the behavior, are at least 
as important as the output pro
duced by the model. Output-ori
ented research, he says, has been 
unsuccessful in solving marketing 
and other human-oriented problems 
because it results in a model that 
describes the choices people make, 
and description provides only 
knowledge—not understanding—of 
behavior.

Research strategy proposed

Dr. Emshoff goes on to present 
a proposed strategy for behavioral 
research. Essentially, it calls for 
thorough study of small segments 
of behavior, whose results can then 
be integrated sequentially. This was 
the method applied in the Wharton 
School’s six-year “conflict project,” 
(a study of the general problem of 

controlling the escalation of con
flict situations), which is described 
in the latter part of this book. The 
use of this method, the author feels, 
was the principal reason for what 
he considers to be the success of 
this project.

As can be seen from this descrip
tion, Dr. Emshoff’s book is a highly 
technical one in the sense that it 
contains no easily adaptable bag 
of tricks. His prescription, rather, 
is for more work, and it may be 
work that the typical business read
er is unwilling or unable to under
take.

It is not, however, a difficult 
book to read; it contains little 
mathematics, and the organization 
structure is very clear. And it is 
an important book. The type of re
search the author is talking about 
represents a major frontier for the 
systems scientists; once it has been 
conquered quantitative methods 
will probably become standard 
tools in nearly every business of 
any size.

The Administrative Revolution: 
Notes on the Passing of Organi
zation Man by George E. Berkley, 
Prentice-Hall, Inc., Englewood 
Cliffs, New Jersey, 1971, 181 pages, 
$5.95 (clothbound), $2.45 (paper
bound ).

Only a few decades after the 
publication of The Organization 
Man, this author, an assistant pro
fessor of political science at North
eastern University, attempts—with 
some success—to prove that the 
character it personified, as well as 
the forces that shaped him, is now 
obsolete.

The growth of bureaucracy, cul
minating in the stereotype of the 
organization man as painted by 
William F. Whyte, Jr., has not al
ways been viewed with the disap
proval it draws today, this author 
reminds us in his opening chapter. 
As compared to the capricious des
potism it replaced, bureaucracy 
had the practical and human ad

vantages of rationality, impartiality, 
and (relative) efficiency.

Today, however, bureaucracy is 
losing popularity, not only among 
the radical young and the clients 
of government but also in its heart
land, business. There, says Profes
sor Berkley, the traditional pyramid 
is crumbling, to be replaced by 
something like a “squishy circle,” 
and the organization man is giving 
way to “Mobicentric Man.”

Reasons why

The reasons are many: the alleg
edly growing influence of Theory 
Y and other human-relations-ori
ented theories; the alleged growth 
of participative management and 
profit sharing in response to union 
pressures; the success with which 
some companies are applying man
agement by objectives; and the in
crease in numbers and power of staff 
(as distinguished from line) per
sonnel and consultants, the need for 
more intercommunication among el
ements of a business, and the pop
ularity of the project group type of 
organization—all results of in
creased technology.

“The growth of education,” says 
Professor Berkley, “provides the 
main thrust for the administrative 
revolution. Combined with the 
gowing need for innovation, spe
cialization, and professionalization, 
the emergence of educational (sic) 
man is slowly but surely spelling 
the doom of organization man.”

Trend praised

This trend is altogether a good 
thing, in the author’s view. In ad
dition to becoming looser and more 
open, organizations (business and 
other) are becoming much more 
integrated with society’s goals. And 
the work organization, by provid
ing such things as medical care, 
marriage counseling, recreational 
programs, and education, shows 
signs of replacing what the organi
zational revolution destroyed: the 
supportive functions of such tradi
tional institutions as the family, the 
neighborhood, and the church.
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It would appear that in this book 
Professor Berkley is hoping he has 
another The Organization Man. It  
seems unlikely that he does. For 
the reader employed in a business 
organization Whyte’s book carried 
the shock of recognition; he sud
denly realized that the things de
scribed were all around him.

That is not the case with this 
book. Despite a lavish journalistic- 
style use of quotes and concrete ex
amples, Professor Berkley does not 
succeed in proving that his admin
istrative revolution has become uni
versal or even reasonably common. 
He does establish that such a trend 
exists; whether it will become the 
dominant one remains to be seen. 
Meanwhile, however, this remains 
a lively, entertaining, and provoca
tive book.

Automation and Alienation: A 
Study of Office and Factory 
Workers by Jon M. Shepard, the 
M. I. T. Press, Cambridge, Massa
chusetts, 1971, 163 pages, $7.95.

Do the automatic factory and the 
computerized office turn workers 
into bored automatons, as many 
have feared? This author found 
quite the contrary, in the study re
ported in this book, but his evi
dence, at least where office workers 
are concerned, is highly debatable.

Job specialization may be the 
most efficient way to organize work, 
but it results in a loss of meaning 
in work for the employee, as in
numerable sociological and psycho
logical studies have shown. Both 
trends—specialization and loss of 
pride—have continued steadily since 
the beginning of the Industrial 
Revolution, with the growth of 
mass production in both plant and 
office.

Now comes automation. Although 
it might at first glance seem to be 
a continuation of mechanization- 
only more so—in terms of the work
er’s relationship to his job it is ac
tually quite different, many sociol
ogists feel. By eliminating and con

solidating jobs it broadens the du
ties and increases the responsibil
ities of the workers who remain.

Clerical work stressed

A number of factory research 
studies support this thesis. Less in
formation has been gathered about 
the effect of automation on clerical 
job structure. In this book, one of a 
series of research studies on the im
pact of computers conducted by 
the Industrial Relations Section of 
the Alfred P. Sloan School of Man
agement at Massachusetts Institute 
of Technology, the author, a soci
ologist teaching at the University 
of Kentucky, reports how he tested 
this hypothesis in studies of five 
clerical work situations and, by way 
of comparison, two industrial plant 
situations.

Workers whose attitudes were 
studied were selected to represent 
the three basic man-machine re
lationships (nonmechanized pro
duction, mechanized production, 
and automation) characteristic of 
the major stages of technological 
development. The factory workers 
were employed in an oil refinery 
and an automobile assembly plant; 
the office workers were employed 
in a large bank, a large insurance 
company, and four small insurance 
companies. Data on which the pro
duction workers’ alienation indexes 
were constructed were obtained by 
interview; the office workers filled 
out questionnaire forms.

Workers compared

Attitudes of assembly-line-ma
chine operators (mechanized work
ers) in the automobile plant were 
compared with those of automobile 
maintenance craftsmen (craft or 
nonmechanized) and process in
strument monitors in the oil re
finery (automated). In the office 
studies secretaries and clerks whose 
jobs were not machine-dominated 
were used to represent the craft or 
nonmechanized phase of techno
logical development; operators of 
special-purpose machines (such as 
keypunch operators and produc

tion typists) represented the mech
anization phase; and computer op
erators, computer programers, and 
systems analysts were used to rep
resent the automation phase.

Feelings measured

Characteristics of alienation in
clude feelings of powerlessness, 
meaninglessness, and norm-lessness 
in work; lack of self-evaluative in
volvement in work; and instru
mental work orientation (viewing 
work as a way of merely earning a 
living rather than as something 
worthwhile in itself). These were 
the feelings measured in the atti
tude survey.

Among the factory workers, feel
ings of alienation were low among 
the skilled automobile maintenance 
workers, reached a peak among 
final assemblers in the same fac
tory, and declined among monitors 
in the oil refinery to a point even 
lower than that of the craftsmen 
on all scales except that of power
lessness. This finding is more or 
less consistent with those of other 
blue-collar studies.

Results complex

The results for the office workers 
were more complex. For them no 
overall index of alienation could be 
calculated, for within each work 
group there were differing results 
for each component of the aliena
tion scale; for example, computer 
operators scored highest of all 
groups in feelings of powerlessness 
and lack of self-evaluative involve
ment; nonmechanized clerks were 
highest in instrumental work orien
tation; nonmechanized clerks and 
mechanized office workers tied for 
first (above the automated work
ers ) on feelings of meaninglessness; 
and mechanized office workers had 
a clear-cut lead in only one cate
gory, lack of self-evaluative in
volvement. Furthermore, there was 
little relation between the feelings 
of the two groups in the automated 
category, except for involvement; 
in terms of the other components 
of alienation computer programers 
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and systems analysts scored far be
low computer operators.

The author seems to believe that 
these findings for the clerical work
ers nevertheless reinforce his main 
thesis, and he offers some elaborate 
interpretations to justify this con
clusion.

To the reader a more obvious 
reason for the discrepancies leaps 
out: a poor choice of job catego
ries for comparison. The selection 
of general clerical workers as the 
equivalent of skilled mechanical 
craftsmen seems far-fetched; so 
does the lumping of computer op
erators, programers, and systems 
analysts under a single classifica
tion of automated employees. 
Studying programers and systems 
analysts as the equivalents of in
strument monitors in a power plant 
shows little understanding of the 
structure and requirements of EDP 
jobs.

It may be true that increasing 
automation will decrease alienation 
in the office as well as in the plant, 
but it cannot be proved by study
ing the attitudes of programers and 
analysts, who hardly qualify as up
graded clerical workers. The issue 
awaits further study by someone 
with a clearer understanding of the 
nature of the various types of work.

Briefly listed

How to Be a Boss by Ainslie 
Meares, M.D., Coward-McCann, 
Inc., New York, 1971, 249 pages, $6.

The author of this book is an Aus
tralian psychiatrist, and the sub
title of the American edition is “A 
Practicing Psychiatrist on the Man
aging of Men.” The author classi
fies as major personality character
istics extrovert, introvert, obsessive, 
and hysteric and describes them. 
He also tells how to cope with anx
iety, hostility, and depression in 
one’s self and in others, how to 
communicate with individuals and 
groups, how to obtain information 
from others who are reluctant to 
give it, how to persuade, how to 
maintain morale in one’s self and 
in a business, and how to cope 

with retirement. A chapter entitled 
“Women on the Way Up” discusses 
the executive’s wife and what she 
can do to help as well as the prob
lems of the woman executive. The 
final chapter deals with the ques
tion, “What is success?”

Listen, Management! by William 
F. Keefe, McGraw-Hill Book Com
pany, New York, 1971, 200 pages, 
$8.95.

This guide by an industrial com
munications consultant carries the 
subtitle, “Creative Listening for 
Better Managing.” It treats listen
ing as a communications specialty 
deserving the same attention as 
speaking, reading, and writing. 
Among the subjects: the danger of 
failing to listen effectively, how to 
develop the mental attitude re
quired for effective listening, how 
to eliminate common barriers to 
good listening, how to separate 
facts from feelings, how to estab
lish rapport with others, and how 
to listen through emotion and con
flict.

Survey of Patent Development 
and Marketing Organizations, 
TTA Information Services Com
pany, 4 West Fourth Avenue, San 
Mateo, California 94402, 1971, 30 
pages, $15.

This is a directory of organizations 
that engage in refining patents and 
products for commercial markets 
and assist manufacturers, research 
departments, management and 
technical consultants, universities, 
and inventors in locating compa
nies willing to market their prod
ucts. Ninety organizations are list
ed; 56 are profiled.

The Impact of Information Tech
nology on Management Opera
tions by William House, Auer
bach Publishers Inc., Princeton, 
New Jersey, 436 pages, $15.

Twenty-six articles by 29 contrib
utors (some of them CPA consult
ants) survey recent developments 
in data processing and their im

pact on organizational structure, 
decision making, planning, and 
control. Technological trends re
viewed include hardware, software, 
systems engineering, data commun
ications, and time sharing. Other 
topics include mathematical mod
els, on line processing, and man
agement information systems.

Effective Management Selection: 
The Analysis of Behavior by Sim
ulation Techniques by Cabot L. 
Jaffee, Addison-Wesley Publish
ing Company, Inc., Reading, Mas
sachusetts 01867, 1971, 150 pages, 
$12.50.

This book explains how to use sim
ulation (game playing, role play
ing, in-basket exercises, etc.) in 
testing candidates for supervisory 
positions. There is little actual dis
cussion of the subject; most of the 
book consists of sample exercises, 
score sheets, validation studies, and 
the like. There also is an order 
blank for a complete “assessment 
center program for supervisory se
lection” designed by the author and 
marketed by the publisher.

The Engineer in the Industrial 
Corporation by R. Richard Ritti, 
Columbia University Press, New 
York, 1971, 266 pages, $10.

Dr. Ritti, a professor at Pennsyl
vania State University, finds wide
spread dissatisfaction among engi
neers in industry and government, 
particularly in systems develop
ment organizations. He traces it to 
low influence over technical pro
grams and to problems of skill util
ization, especially under-utilization. 
He offers some suggestions for a 
management system that matches 
the requirements of the work and 
the use of engineers in roles more 
consistent with their expectations.

Managing People at Work by 
Dale S. Beach, The Macmillan 
Company, New York, 1971, 515 
pages, $6.95 (paperbound).

This anthology, subtitled “Read
ings in Personnel,” contains 45 
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articles on various aspects of per
sonnel by personnel administra
tors, professors, journalists, and 
others. General areas covered in
clude the nature of the personnel 
function, organization, employment 
(with two articles on employment 
of the “culturally deprived”), per
formance appraisal, training and 
development, motivation, styles of 
management, leadership and super
vision, morale and attitude studies, 
participation programs, communi
cation, discipline and grievance 
handling, compensation, health and 
safety, collective bargaining, and 
ethics and social responsibility.

MAGAZINES

Overhead Allocation Via Mathe
matical Programming Models by 
Robert S. Kaplan and Gerald L. 
Thompson, The Accounting Re
view, April, 1971.

The authors present a procedure 
for allocating overhead which com
bines the desirable features of both 
absorption and direct costing.

In this article Professors Kaplan 
and Thompson introduce a novel 
approach to overhead allocation. 
Their method utilizes linear pro
graming formulations as a primary 
tool, with suggested integer pro
graming extensions.

A brief review of the advantages 
and disadvantages of both full and 
direct costing provides the launch
ing platform for development of the 
basic model.

Allocating common overhead

Initially all overhead costs are 
treated as joint costs. As such they 
are allocated to products in a man
ner that maintains the relative prof
itability of the products in the 
optimal solution.

Under certain restrictive assump
tions, some of which are subse
quently relaxed, the initial primal 
and the corresponding dual linear 
optimization problems are formu

lated. A numerical example is pre
sented and utilized throughout the 
article to demonstrate the proce
dures. Rule 1 is formulated for the 
allocation of common overhead. In 
effect, this rule states that common 
overhead is to be allocated in pro
portion to the gross profit of each 
product. The optimal values of the 
dual variables under this formula
tion are relevant for decisions on 
acquiring additional amounts of 
scarce resources.

Allocating traceable overhead

Since it is probable that some 
overhead can be identified as asso
ciated with the provision of spe
cific resources, the authors develop 
Rule 2 for allocating such traceable 
overhead. B'i is introduced as the 
per unit charge for use of Resource 
i so that products using this re
source are not charged for more 
than either the marginal value or 
the average unit cost when using 
that resource. The authors then 
modify the initial primal and dual 
problems to include the unit charges 
attributable to the use of the scarce 
resources. Under Rule 2 a traceable 
overhead charge of B'i is assigned 
for each unit of Resource i used in 
producing a good. Common over
head remaining after allocation of 
traceable overhead by Rule 2 is 
then allocated via Rule 1.

Interdependencies

The authors show how the model 
can be modified for other types of 
constraints that recognize interre
lationships among products in addi
tion to scarce resource usage.

The numerical example is ex
tended to illustrate a situation in 
which one product receives a nega
tive overhead charge, or overhead 
subsidy, because its production and 
sale are needed for the production 
and sale of another product. The 
claimed advantages of this method 
of overhead allocation are these: 
“The existence of sales interdepen
dencies is explicitly recognized and 
a better measure of the true profit
ability of products is obtained; i.e., 

those products whose sales depend 
upon the production and sale of 
other goods are made to bear an 
increased share of overhead while 
those products whose sale leads to 
increased sales of other products 
receive a subsidy to reflect this 
value.”

A similar result (i.e., a partial 
overhead subsidy) is obtained when 
the numerical example is modified 
to include a managerial constraint 
on production. The authors show 
that the proposed method prevents 
a product from being adjudged un
profitable as a result of top mana
gerial dictates. Such a result may 
be important for companies using 
profit center reporting. The authors 
state that their procedure “. .. gives 
a rationale for deciding on the size 
of a subsidy payment to such a di
vision to recognize its contribution 
in achieving the company’s goals.”

Avoidable costs

Escapable or avoidable overhead 
refers to those overhead charges 
which would be eliminated if a 
product were not produced or if a 
facility were shut down. In the last 
section the authors show how such 
costs can be handled in much the 
same way as the previous kinds of 
overhead charges.

They point out that an integer 
programing formulation rather than 
a simple linear programing model 
is required for problems of this 
sort. The authors describe the 
model mathematically and then as
sume that the solution is available 
in order to proceed with the over
head allocation problem per se. A 
linearized problem (and numerical 
example) are presented showing al
location of avoidable overhead. Rule 
3 sets forth the procedure for (1) 
allocating fixed costs associated 
with positive production of a given 
product and (2) assigning avoid
able costs associated with the use 
of a given facility. This manner of 
assigning avoidable overhead does 
not distort the optimal solution to 
the linearized problem. Avoidable 
costs not allocable under Rule 3 
must be treated as common over
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head and allocated under Rule 1.
The accountant or management 

consultant with interest in mathe
matical models can benefit from 
study of the overhead allocation 
procedures presented by Professors 
Kaplan and Thompson in this intro
ductory paper. Their method does 
not introduce distortions in the rel
ative profitability of products, and 
it recognizes scarce resource utili
zation and production and sale in
terdependencies. Verifiability is in
creased by the use of linear pro
graming models which specify 
shadow prices for scarce resources 
without reliance on intuition or 
unspecified assumptions.

James H. Bullock, CPA 
Oklahoma State University

Accomplishment / Cost: Better 
Project Control by Ellery R. 
Block, Harvard Business Review, 
May-June, 1971.

How to measure progress on a 
project in terms of both technical 
accomplishment and cost continues 
to be a problem for major contract
ors. This author outlines a solution.

If expenditures on a project are 
running ahead of budget, does that 
mean that project accomplishment 
is correspondingly ahead of sched
ule? This is the crucial question for 
management, but, says Mr. Block, 
current progress-reporting tech
niques do not provide the data 
needed to answer it.

PERT/Cost, Line of Balance/ 
Cost, and other tools of project 
control have three major draw
backs, in his view: They do not cor
relate cost with overall schedule 
accomplishment. They foster inac
curacy by trying to report and pre
dict cost for each conceivable task; 
the resulting paperwork burden on 
the busy project manager encour
ages him to cut corners on his own 
estimates. Report displays are awk
ward; by presenting too many vari
ables all at once, they make it diffi
cult for management to evaluate 
what is going on.

In this article Mr. Block presents 
a new method of project control, 
the Accomplishment/Cost Proced
ure (ACP), which, he says, elim
inates all these drawbacks. Essen
tially, it consists of graphing actual 
and budgeted cumulative accom
plishment against actual and bud
geted cumulative cost, with accom
plishment sharing the time axis. 
The gap between the actual and 
budget lines then measures the de
gree to which the project is running 
ahead of or behind the plan.

Value assigned

Each task is assigned an accom
plishment value. In the example 
given by the author, each $10,000 
of the budget for that task was 
given the value of one unit of ac
complishment; the degree of value 
added and the degree of difficulty 
to attain are suggested as possible 
alternatives. Accomplishment val
ues, the author warns, should cor
respond with the relative contribu
tion of each milestone rather than 
the length of the time period dur
ing which the milestone is to be ac
complished. When progress is be
ing measured, accomplishment val
ues should be accumulated only for 
completed tasks.

Progress reported

Progress is reported through one 
or two indexes. The principal one, 
average cumulative accomplish
ments, is calculated by determining 
which tasks have been completed, 
summing the appropriate preas
signed unit values, and noting the 
progress gained for each function. 
A curve of actual performance is 
then drawn through the points 
plotted from a number of reporting 
periods. If there seems to be risk 
that tasks ahead of schedule will 
mask lagging tasks sufficiently to 
make the average accomplishments 
misleading, a second index, slip
page units, may be used. Slippage 
units are calculated by summing up 
negative (lack of progress) units 
between planned and actual prog
ress.

This technique, Mr. Block re
ports, worked well in monitoring 
performance on a project aimed at 
development and production of a 
radar altimeter. The same company 
has also used it successfully in de
sign engineering, drafting, indus
trial engineering, quality control, 
metal working, manufacturing as
sembly, inspection services, manu
facturing testing, and boxing and 
shipping. Other possible applica
tions suggested by the author are 
in the building and construction 
industry, shipbuilding, and comput
er programing.

Sensitivity Analysis and Share 
Valuation by D. Maund and J. 
Tydeman, The Australian Account
ant, December, 1970.

Sensitivity analysis can be a use
ful tool in the process of share val
uation. The twofold procedure 
involves: (1) a stochastic determi
nation by the information processor 
(accountant) of after-tax earnings 
per share as a result of changes in 
operating variables and (2) assess
ment of share prices by the deci
sion maker (investor) through the 
use of the internal rate of return 
method as compared with the net 
present value method.

The primary task of management 
is to determine and evaluate al
ternative courses of action under 
conditions of uncertainty. In such a 
setting parameters can and will as
sume an infinite number of values. 
Thus, sensitivity analysis, which is 
used to illustrate how changes in 
variables will affect model outputs, 
can be a valuable aid to the deci
sion maker.

To illustrate this fact, the authors 
develop a “sensitivity model,” us
ing a nickel mining company. The 
model, which contains nine dis
crete variables, is used to calculate 
after-tax earnings of concentrating 
operations. The upper and lower 
limits of the values which the vari
ables may assume and the sizes of 
the incremental changes are given.
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The after-tax earnings per share 
are then calculated for all possible 
combinations of values allowed 
within the limits prescribed. A 
class frequency distribution of the 
earnings is then compiled and the 
mean and variance for the distribu
tion are calculated. Assuming a 
normal distribution, even though 
there is evidence of skewness, con
fidence intervals are established at 
the 95 per cent level, and the as
sertion is made that the true value 
of the after-tax earnings per share 
lies within the interval. The anal
ysis is then extended to consider 
the effects on earning outcomes 
should a decision be made to con
struct a smelter. Additional vari
able data are furnished, and the 
problem is reworked as above. The 
results reflect the after-tax earnings 
per share considering both the 
concentrating and the smelting 
operations.

Procedures used

The discussion of share valuation 
centers on two discounted cash 
flow procedures, the internal rate 
of return method (IRR) and the 
net present value method (NPV). 
To illustrate IRR, a dividend mod
el is used to equate the future div
idend inflows with the present 
price an investor would be pre
pared to pay for one share. If the 
current market price of the share 
is less than the price he would be 
prepared to pay, the investor 
should buy. The authors maintain 
that the formula is useful because 
it focuses attention on the fact that 
the investor knows subjectively his 
desired minimum rate of return.

Earnings model

The NPV method is illustrated 
with an earnings model. The dis
count rate used is the consensus 
rate used in the market to discount 
future earnings. The authors postu
late that security analysts cannot 
know the “market discount rate”; 
therefore, a “market discount rate” 
specified by a security analyst is no 
less subjective than that used by 

an individual investor. It would 
therefore seem preferable to use a 
share valuation method wherein 
values for the price an investor 
would be prepared to pay are cal
culated on the basis of varying in
terest rates related to estimated 
earnings. The investor is then in a 
position to compare the price he 
would be prepared to pay, based 
on his subjective rate of interest, 
with the present price and thereby 
exercise the decision making func
tion which is rightfully his.

Formula calculated

The authors then assume a con
stant earnings stream, which they 
regard as a perpetuity, modified to 
take into account a four-year time 
lag necessary to install plant and 
develop mine workings. Thus the 
price one would be prepared to 
pay is determined by the formula:

ps = E(1+i)-4----------------
i

Ps is the present price he would 
be prepared to pay for the 
share;

E is after-tax earnings per share; 
i is the rate of interest which 

equates a future flow of earn
ings with Ps.

Price tables developed

With the aid of this formula and 
the class cumulative frequency dis
tributions of after-tax earnings per 
share developed earlier, two tables 
are developed. The first table sets 
forth Ps values for concentrating 
operations, and the second table 
sets forth Ps values for concentrat
ing and smelting operations. Each 
of these tables discloses the follow
ing: rate of interest, worst possible 
value of earnings, lower value of 
95 per cent confidence interval, 
average value of earnings, upper 
value of 95 per cent confidence in
terval, and best possible value of 
earnings. With these tables, a vari
ety of investors with different ex
pectations as to future earnings 
and different subjective interest 

rates can arrive at a price which 
they would be prepared to pay for 
a share.

There can be no doubt that sen
sitivity analysis is useful in this type 
of problem. In fact, the technique 
has widespread applications in man
ufacturing and commercial indus
try. However, the assumption of a 
unit normal distribution of the after
tax earnings to determine confidence 
intervals would be strengthened if 
a Chi-square test, for goodness of 
fit, were applied. Both the IRR and 
NPV methods should yield the 
same results if the investor uses his 
required rate of return in the NPV 
method rather than a “market dis
count rate” in discounting the fu
ture streams. The question is not 
one of methods but of discount 
rates to be used in the initial in
vestment and in the intermediate 
flows. Nevertheless, the notion of 
shifting the investing decisions to 
the investor and casting the secur
ity analyst in the role of informa
tion provider is a useful one.

L. Serafino Corsini 
Louisiana State University 

at Baton Rouge

Management Planning in Higher 
Education—Concepts, Terminol
ogy and Techniques by Charles 
A. Nelson, Management Controls, 
January, 1971.

Colleges and universities are find
ing themselves the targets of mount
ing criticism and pressure for 
change from all quarters of society. 
Questions are being raised about 
virtually all aspects of their opera
tion. At the same time, their ad
ministrators are increasingly aware 
of the scarcity of available re
sources. As a result, a growing 
number of colleges and universities 
are examining their management 
and planning processes in the 
search for solutions to their com
plex problems.

In this article, Mr. Nelson dis
cusses some major management ap
proaches and techniques, success
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ful in the business sector, that are 
now gaining acceptance as essen
tial elements of the planning proc
ess in higher education. In par
ticular, he discusses operating sys
tems; planning, programing, and 
budgeting systems; management in
formation systems; and long-range 
plans and planning models. In each 
case he considers the current state 
of the art and presents several ob
servations. There are some exhib
its, which are based on actual ap
plications.

Operating systems

An operating system in an educa
tional institution is a combination 
of methods, procedures, equipment, 
and personnel organized to ac
complish a specific repetitive func
tion such as enrollment, billing, or 
scheduling. Since the operating 
systems designed to handle these 
separate functions are not neces
sarily interdependent, various lev
els of sophistication and efficiency 
may characterize the systems in 
use by a single university. Such 
systems often lend themselves read
ily to computerization. While sig
nificant accomplishments have been 
made in the efficient performance 
of routine functions through the 
development of operating systems, 
systems that will simultaneously 
provide information for use in 
management control, evaluation, 
and planning have not reached as 
high a state of development. Thus, 
the integration of operating sys
tems with other management sys
tems, particularly the management 
information system, offers consid
erable potential for increased man
agement effectiveness.

PPBS

With a program budget as its 
major component, a PPBS (plan
ning, programing, and budgeting 
system) is a comprehensive and 
sophisticated planning process. The 
components of a PPBS include iden
tifying general institutional goals, 
defining specific objectives in quan
titative terms for specified time 

periods, grouping interrelated ac
tivities into programs organized to 
accomplish specific objectives, cal
culating the cost of carrying out 
these programs, establishing pro
gram budgets, and projecting the 
requirements and returns of spe
cific programs over an extended 
time frame. In addition, a PPBS 
should involve explicitly consider
ing alternatives so as to justify the 
selected programs, periodically 
evaluating current programs, and 
replanning or modifying programs 
consistent with the evaluation 
process.

Implementation problems

The primary problems in imple
menting a PPBS in an educational 
institution include defining pro
grams with elusive objectives, con
structing budgets for programs 
rather than for organizational units, 
and agreeing on standards for eval
uating the quality of performance. 
Many state-supported institutions 
use this approach because they are 
required to do so by the state gov
ernments. Nevertheless, conform
ance with this requirement is often 
more a matter of form than of 
substance.

MIS

The management information 
system performs the function of 
collecting, storing, processing, and 
transmitting information needed for 
the operation, control, evaluation, 
and planning functions of manage
ment. The questions of what infor
mation is appropriate, in what form, 
for whom, and with what fre
quency are the critical elements in 
the MIS design. To answer these 
questions, a review of the organiza
tional structure of senior manage
ment is usually necessary.

The MIS aids management in its 
control function by monitoring the 
operating systems. Accordingly, the 
need for efficient and integrated 
operating systems is apparent. Ad
ditionally, the MIS must identify 
standard sources of specified ex
ternal and demographic data which 

can be fed into the system peri
odically. These data, together with 
internally generated data obtained 
from the operating systems, are re
quired for the planning and evalu
ation functions.

Finally, the MIS should generate 
intermittent responses to specific 
inquiries as well as routine reports. 
The routine reports would cover, 
among other things, the academic 
program, students, faculty, support 
services, facilities, and finances. 
Additional reports providing up
dated projections for several years 
in advance can be generated for 
use in long-range planning. A major 
contribution of the MIS should be 
the periodic presentation of data 
in such a way as to raise internally 
the questions now being brought 
to the attention of educators by so
ciety at large.

Progress slow

An investigation into present 
practice reveals that many alleged 
management information systems 
are at best partial systems or mere
ly modernized operating systems. 
The absence of guidelines for sys
tems development and the cost of 
systems design are among the fac
tors that have hindered further ad
vances. Weaknesses in operating 
systems have also been a hinder
ance. But it is not always necessary 
to perfect the operating systems be
fore embarking on development of 
the MIS. Considerable flexibility 
can be allowed to best meet the 
exigencies of specific situations. 
Several complete systems will be
come operational shortly.

Long-range plans

Long-range planning is con
cerned with projections of demands 
and requirements over a longer 
period of time and at a more gen
eral level than the extended time 
frame feature of the PPBS. The 
long-range plan may be incorpo
rated as part of the planning func
tion of the MIS.

Planning models have received 
considerable application in enroll
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ment projections and other isolated 
segments of university operations. 
General simulation models covering 
the entire planning process for aca
demic institutions are now feasible. 
Computerized simulation models 
revolutionize the planning process 
by making possible the considera
tion of a far greater number of 
alternative courses of action when 
a complex decision is involved.

William C. Boynton 
Michigan State University

Making Marketing Information 
Systems Work Better by Stephens 
Dietz, Business Management, De
cember, 1970.

Data banks in a computerized 
marketing information system can 
be an effective management tool, 
or they can be an added source of 
confusion if improperly utilized. 
The author describes the charac
teristics of an effective marketing 
information system.

The first step in making any in
formation system work is to use 
the data bases properly. These raw 
data are processed into reports 
which contain mixtures of data and 
information. Mr. Dietz points out, 
“The confusion between data and 
information has been one of the 
principal reasons many executives 
have been burdened rather than 
helped by computers, because the 
emphasis has been on the vast 
quantities of data that computers 
can spew out.”

The various data bases must be 
carefully analyzed for invalid, 
overlapping, or missing data ac
cording to the information the user 
wishes to receive. This information 
can be classified under the essen
tials of a news story—how, where, 
when, why, and who—with an add
ed “how am I doing?”

Emphasizing this last character
istic leads into the area of excep
tion reporting—comparing perform
ance to plan. The author says ex
ception reporting can be an im
portant means of increasing the 

information content of reports by 
relieving managers of the over
whelming burden of scanning 
meaningless numbers. Exception re
porting also improves the reporting 
system by providing a measure of 
the usefulness of these reports. The 
ultimate test of the data base’s use
fulness is management’s ability to 
correlate the data, to apply statis
tical manipulations for planning 
and establishing operating goals. 
“The computer can help you do 
this only if the data bases are set 
up properly to begin with,” he says.

Today’s marketing management 
information systems primarily con
sist of a haphazard accumulation of 
data. One layer has been piled 
upon another with little effort be
ing exerted to dispose of useless 
and obsolete data and reports. By 
cleansing the system and correlat
ing the data bases, the user can 
improve the efficiency of the mar
keting operation by having all 
groups draw from the same basic 
information.

Steven Flory 
Louisiana State University 

at Baton Rouge

Earnings Retention, New Capital 
and the Growth of the Firm by 
William J. Baumol, Peggy Heim, 
Burton G. Malkiel, and Richard 
E. Quandt, The Review of Eco
nomics and Statistics, November, 
1970.

This empirical study raises a 
basic question regarding manage
ment dividend policy. Specifically, 
it examines the reputed benefits to 
investors of earnings retention.

It has been commonly accepted 
that the retention of earnings by 
a company (ploughback) works to 
the advantage of the stockholders, 
particularly those in high tax 
brackets, since ordinary earnings 
will then be transformed into cap
ital gains. However, if stock prices 
are related to earnings and if 
ploughback does not significantly 
increase earnings, then management 

should either improve its invest
ment decisions or distribute cur
rent earnings as dividends.

To determine the relative impact 
of ploughback on companies’ earn
ings, the authors sought to estimate 
the average rate of return earned 
on funds obtained from three sep
arate sources: 1) new equity, 2) 
new debt, and 3) ploughback. 
They hypothesized that manage
ment makes investment decisions 
on the basis of the cost of obtain
ing additional funds. That is, if the 
cost of obtaining funds is relatively 
high, then only relatively more 
profitable investments will be 
made, since the investments will 
have to cover the cost of obtain
ing funds. The authors assert that 
the cost of obtaining equity funds 
is greater than the cost of obtain
ing new debt and that the cost of 
ploughback funds is lowest. There
fore, they predicted that they 
would find that the rate of return 
on new equity funds is greater 
than the rate of return on new 
debt, which, in turn, is greater 
than the rate of return on plough- 
back funds.

Regression analysis used

Estimates of the rate of return 
on investment funds were derived 
from regression equations where 
the dependent variable, change in 
earnings, was related to plough- 
back, new debt, new equity, and a 
risk term. Four functional forms 
were used for the regressions: 1) a 
linear additive function without a 
constant term, 2) a linear additive 
function with a constant term, 3) 
an additive function with a con
stant term and an interaction term 
for ploughback and new equity, 
and 4) an additive function with 
a constant term and an interaction 
term for ploughback and new debt. 
Regressions were calculated for four 
definitions of earnings, two defini
tions of ploughback, two definitions 
of new equity, two definitions of 
new debt, and two definitions of 
the risk measure. The regressions 
were each calculated with the inde
pendent variables lagged behind
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earnings for the alternatives two, 
three, four, five, and seven years. 
The data for the regressions were 
taken from Standard and Poor’s 
Compustat industrial tape.

The results of 32 of these regres
sions are reported. The authors 
note that the rate of return on 
equity capital ranged from 14 to 
20 per cent, on debt from 4 to 14 
per cent, and on ploughback funds 
from 3 to 5 per cent. These find
ings are in accord with the authors’ 
original hypothesis.

The observed relatively small re
turn earned on ploughback funds 
raises some interesting questions. 
Specifically, is earnings retention 
always in the best interest of in
vestors? Is management sometimes 
unaggressive in its reinvestment of 
internally generated funds? Does 
management invariably strive to 
maximize investment return, or is 
this behavior a function of the 
source of the funds used to finance 
investments? The authors suggest 
that further research is needed to 
answer these questions.

Shane Moriarity 
University of Illinois

Application of Linear Program
ming Analysis: To Determine 
the Profitability of Products In
volving Joint Cost—The Plywood 
Manufacturing Case by Lee Meng 
Hye, The Australian Accountant, 
December, 1970.

Many cost allocations for inven
tory valuation purposes are made 
on the basis of relative sales value. 
This method is not well suited for 
managerial decision making. This 
article discusses the application of 
linear programing as a solution to 
such problems.

Mr. Hye points out early in this 
article that many costs are simply 
not known because suitable pro
cedures have not been available for 
their determination. This has not 
been an insurmountable problem 
for inventory valuation since the 
relative sales value method can be 

used. He does not suggest that this 
is an accurate method but only that 
it is not too damaging when used 
for this purpose.

Use of the relative sales value 
method for decision making pur
poses, however, is not acceptable; 
it is like writing a definition in 
terms of the item defined. In short, 
Mr. Hye says, the plywood in
dustry . . appears to have guessed 
the required product cost in arriv
ing at the market price.”

Firm vs. industry

As the author makes clear, there 
is a definite difference between the 
way a firm can view the market 
and the way an industry should 
view it. The individual firm can 
take the price structure as “given” 
whereas the industry as a whole 
falls more into the position of set
ting prices. However, even in this 
context the individual firm is not 
insulated from the need for estab
lishing joint costs, for if it can make 
no such objective distinctions it 
will have difficulty in deciding 
which of several products it should 
make.

To illustrate the advantages and 
disadvantages of linear programing 
in solving allocation problems, Mr. 
Hye presents a case study from the 
plywood industry. He describes 
how the data were gathered, telling 
how the problem that these data 
were not contained in the normal 
accounting records was solved. As 
he mentions, marginal costs are 
usually not available from conven
tional records.

Application stressed

The reader does not need an 
intimate knowledge of linear pro
graming to gain insight into its use
fulness, for the author stresses its 
application rather than the manip
ulations involved. There is, how
ever, an appendix with accompany
ing legend to guide one through 
the “set-up” of the problem. The 
problem is set up with the usual 
objective function and constraints. 
The actual manipulation of the 

matrix was carried out on an IBM 
7040 computer using the LP III 
canned program.

There were three major sets of 
questions this linear programing 
analysis was designed to answer:

1. Which grades and quantities 
of logs to use

2. Which construction structures 
to use

3. Which types of panels should 
be produced.

In addition to supplying specific 
answers to these questions, the 
author presents a discussion of 
“shadow” prices and their relation
ship to sensitivity analysis.

This seems to be a well written 
and timely article. Businessmen 
have come to accept the fact that 
something other than intuition is 
needed in decision making, and 
this work adds reinforcement to 
that position. A knowledge of linear 
programing would make its mes
sage even more vivid, however. 
This is not a criticism of the article 
but rather a recognition of the re
sponsibility each of us has to attain 
an acceptable level of mathematical 
proficiency.

E. A. Devine 
Louisiana State University 

at Baton Rouge

CLASSIFIED
HELP WANTED

YOUR RESUME—Write it yourself! In
structions, samples, forms: $3. Resume 
Company, 359 Jersey Avenue, Fairview, 
New Jersey 07022.
MS-EDP POSITION with large growing 
Washington, D.C. firm. Outstanding op
portunity to establish and assume respon
sibility for development of Management 
Services capability with emphasis on EDP. 
Accounting background required. Expe
rience in MS Department of Public Ac
counting Firm desirable. Salary range 
$20-25. Submit resume including salary 
history. M. B. Hariton & Company, 1101 
Seventeenth Street, N.W., Suite 1200, 
Washington, D.C. 20036. Attn: Theodore 
Gray.
RATES: Help Wanted, Professional Oppor
tunities and Miscellany 50 cents a word, 
Situations Wanted 30 cents a word. Box 
number, when used, is two words. Classi
fied advertisements are payable in advance. 
Closing date, 5th of month preceding date of 
issue. Address for replies: Box number, Man
agement Adviser, 666 Fifth Ave., N.Y. 10019.

64 Management Adviser



Offering you graduate-school training 
in a unique self-study program...

The Management 
Education Portfolio
Today’s accountants and financial executives often need an ad
vanced knowledge of management theories and techniques—but 
seldom have time to pursue it.

Recognizing an “education gap,” the Institute’s Professional Devel
opment Division turned for a solution to the respected firm of 
Education for Management, Inc.

This distinguished team of management consultants has filled this 
need with a systematic, self-paced program — the Management 
Education Portfolio.
Tailored after the case method used at Harvard and other busi
ness schools, the Portfolio provides individualized, programmed 
courses in four important areas of management. Each course in
cludes five study units which may be taken separately or as a 
comprehensive program (with substantial savings).

□ General Management Skills
□ 1. What Managers Do
□ 2. Communication for Results
□ 3. Training and Development
□ 4. The Management of Technological Change
□ 5. Human Behavior in the Organization

Whether your management training goals are broad or specific, 
MEP’s self-study methods virtually guarantee that you will attain 
them—as quickly as your spare time permits. (Completion time 
is about 15 hours per unit.)

How these unique courses work ...
Each of the study units in the Portfolio course is presented in a 
separate looseleaf binder and employs three distinct learning ele
ments that insure involvement and success:

The Text Section explains and demonstrates the concepts and 
techniques involved in the subject under study. It also provides 
“decision rules” to help you devise the best plan of action for 
specific management situations.

Programmed Cases present actual business situations—taking you 
step-by-step from analysis of a problem to its practical solution.

Each case study describes a particular problem and includes a 
series of review questions. You are then asked what course of 
action you would take. You are subsequently shown what was 
actually done and told why it was done—thereby enabling you to 
compare your recommendations with those of experts.

The Examination Case again reflects a realistic business situ
ation—but now totally unstructured as you would find it in actual 
practice. You will analyze the problem and propose a solution— 
this time in a full written report.

Evaluation Feature: An expert staff will evaluate your work and 
send you valuable feedback in the form of a grade, a full critique 
of your work, useful comments on your report construction, and a 
Certificate of Completion.

□ Managerial Finance and Control
□ 1. Macroeconomics and Company Planning
□ 2. Planning Cash Flows
□ 3. Capital Structure and Long-Term Objectives
□ 4. Accounting for Managers
□ 5. Management Control

□ Management and the Computer
□ 1. Computer Basics for Management
□ 2. EDP Feasibility Analysis
□ 3. Managing the Human Element in EDP
□ 4. Management Information Systems
□ 5. Quantitative Aids to Decision-Making

□ Marketing Management
□ 1. Modern Marketing and Company Objectives
□ 2. Advertising Strategy and Design
□ 3. The Management of Personal Selling
□ 4. Strategies in Marketing Research
□ 5. Marketing and the Computer

Price for Complete Course (5 units)—$160 
Individual Study Units—$40

Management Education Portfolio courses available from:

AMERICAN INSTITUTE OF CERTIFIED PUBLIC ACCOUNTANTS
666 FIFTH AVENUE NEW YORK, N. Y. 10019



AS OF NOW, 
IF YOU CAN’T FIND 
TECHNICIANS,YOU HAVE 
NO ONE TO BLAME BUT 
YOURSELF.

If you’re in a business that in any 
way involves science, you know all 
about the technician shortage.

But did you know that The 
Advertising Council, the National 
Industrial Conference Board, and the 
Department of Health, Education 
and Welfare have joined forces and 
launched a campaign to end the 
shortage?

The advertising started running 
last May. Already millions of young 
people have got the message.

With your help, we think we can 
reach even more.

There are two principal ingredients 
in this campaign. The first is a booklet 

How to 
have a college man's 
career without four 

years of college.

Men and women are badly needed 
for high-paying technical jobs.

This guide from the U.S. Office of 
Education tells you how to get them.

For your free copy write: 
Careers,Washington, D.C. 20202

Poster

giving all the facts on technical 
careers, technical schools and finan
cial aid.

The other ingredient is a poster, 
offering the booklet.

You can help by handing out the 
booklet—and seeing that the poster 
is displayed in high schools, churches, 
youth clubs, wherever young people 
hang out.

For samples of both booklet and 
poster, information on ordering 
quantity reprints, and information 
on getting your firm’s imprint put 
on the booklet, fill out and mail this 
coupon. Do yourself a 
favor. Mail it today.

Advertising contributed for the public good.

Technicians, P.O. Box 313
Radio City Station, New York, N.Y. 10019

Name___________________________ ___________

Firm__________ __ ___________________________
Business
Address_____ ________________________________

City------- ___________________________________

State__ _____ ______    Zip code
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