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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
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Check new employees 
in with a once-over 
treatment

Inventory picking 
without extra checkers

Avoid telegram 
snafus

Better way to identify 
shipments

Dial for ideas

Moore New Ideas 
for Business

Typically, there can be half a dozen or more 
documents to prepare and have signed when new 
people are added to payroll. Moore has an employee 
indoctrination system that gets everything done at 
a single crack: medical, payroll, legal—the whole 
works. No chance for errors. Every document 
contains identical information. Easy. Quick. 
Ask about "indoctrination."

When you have a multi-case order to fill, 
there’s lots of room for error. So most systems use 
people to keep track. Moore has a system that 
doesn't need extra checkers. The paperwork is done 
by ADP equipment. So are the labels. Warehouse gets 
detailed copy. Customer gets detailed copy . . . 
including precalculated resale prices. Accounting 
has complete record. Invoices are ready for 
immediate mailing. Ask about "inventory picking.”

Generally speaking, no one bothers to make 
extra copies of telegrams. If copies are needed, 
someone has to prepare them on copying equipment. 
Slow. Expensive. Moore can show you how to have the 
copies you need without the expense. Now when 
someone wants to know exactly what was in a 
telegram, there's something to check back to.
Ask about "telegrams.”

What’s in those boxes? Who ordered them? 
If you can’t tell from the outside of the shipment, 
someone has to open the boxes and take it from 
there. Slow. Wasteful. Too easy to goof. So Moore 
suggests a system that provides quick, positive 
identification of orders received. It has to be 
correct, because your own purchasing people 
prepared the data. Vendor, carrier, receiving dock, 
purchasing, and accounting have all the facts. 
Ask about "shipments."

Ideas such as these are Moore’s business. 
All have been proved by use. All result in better 
control, lower costs, smoother operations—often 
all three. Call your Moore man. One Moore idea 
may be what you need.

MOORE BUSINESS FORMS, INC. 
Over 675 offices and plants, 2407 salesmen in North America
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William J. Bruns, Jr., and Robert J. Snyder • Management Information for
Community Action Programs.......................................................................................................

Just as in business, the resources available to govern­
ments are limited and must be allocated carefully. 
Better techniques for planning and control are needed 
at every level of the public resource allocation proc-

p. 15
ess. This article, which outlines techniques that the 
authors have found useful in management of local 
Community Action Programs, indicates how helpful 
accountants can be in this area.

Dennis Cintron • Systems Design by Crisis: One Remedial Approach

Advance planning is the key to avoiding crises in 
systems design. Yet hardware and software change 
so rapidly it is impossible to design a system five 
years before it will be installed. This author concen-

.............................. p. 23
trates on the phase of systems design that can be 
done well ahead—the analysis and projection of the 
user’s needs—and tells how it is done in the Federal 
Highway Administration.

Rainer R. Schultheiss • Integrated Data Processing in Business Accounting......................... p. 30
The purpose of functional integration in data process­
ing is to ensure minimum duplication and maximum 
use of all input data. This author makes some general 
suggestions for adapting the account structure to the 

needs of integration and offers a table of functional 
interdependencies—divided by program function and 
by data unit function—whose use makes the task 
much easier.

John R. Hillegass • Systematic Techniques for

Competing computers often differ significantly in 
their performance per dollar and in their suitability 
for specific applications. A number of objective tech­
niques are available to help the user who wants a

Computer Evaluation and Selection ... p. 35 

systematic means of equipment evaluation and selec­
tion. Seven of them are described in this article—with 
an evaluation of the strengths and weaknesses of 
each.

A publication of the American Institute of Certified Public Accountants. Opinions expressed in Management 
Services are those of the editors or contributors, and may differ from policies of the AICPA and its committees.

Management Services. July-August, 1969. Published 
bimonthly, Vol. 6, No. 4. Subscription rates: $12.50 
a year, $2.25 a copy. Publication, editorial and 
business office: 666 Fifth Ave., New York, N.Y.

10019. Second-class postage paid at New York, N.Y. 
Change of address notices and orders for subscriptions 
are to be sent to 666 Fifth Ave., New York, N.Y.
10019. Subscribers ordering an address change must

give four weeks’ notice and both old and new ad­
dress. including ZIP code number. Copyright, 1969, 
by the American Institute of Certified Public Ac­
countants, Inc. Member Audit Bureau of Circulations.
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Robert M. Smith • Two—for Less Than One .

If you have your own computer and it is idle part of 
the time, it is obviously ridiculous to buy time on an 
outside computer too. Or is it? Actually, the case is 
far from open and shut, as is clearly shown by this

.............................................................p. 39
report of what happened when a major accounting 
firm faced just this situation. The cost study presented 
here demonstrates that obvious conclusions are not 
always valid ones.

Bernhard Schwab and Helmut Schwab • A Method of Investment Evaluation for 
Smaller Companies..................................................................................................................

Capital budgeting decisions are so complex, even in 
a small company, that payback and other relatively 
primitive methods of investment evaluation simply 
cannot be expected to yield reliable results. Yet most 
small companies fear to adopt more sophisticated

p. 43
techniques because they lack the technical expertise 
to carry them out. These authors have developed a 
relatively simple procedure for applying discounted 
cash flow and risk analysis—one they feel almost any 
manager can master.

DEPARTMENTS

People, events, techniques................................................................................................... p. 5

What people are writing about........................................................................................... p. 54
Current books and magazine articles on subjects of interest to management and management consultants.
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JOBS 
is working 

Because 12,500 American companies knew 
a sound business proposition when they saw It. 

Because more than 100,000 hard-core unemployed 
went on payrolls instead of relief rolls.

Last March, the National Alliance of Business­
men was formed to work with the Government 
on a problem of critical national importance. 
The Program: JOBS (Job Opportunities in the 
Business Sector). The Task: to hire, train and 
retain the nation’s hard-core unemployed. To 
find and fill 100,000 jobs by July 1969; 500,000 
by 1971.

They are being hired.
The first year’s goal will be reached months 
ahead of schedule! In the nation’s fifty largest 
cities JOBS is progressing at the rate of thou­
sands of placements per month—more than the 
anticipated rate. Over 125,000 hard-core work­
ers have been hired, and 85,000 remain on 
the job.

They are being trained.
Companies are bringing the hard-core into the 
mainstream of American business by providing 
the new workers with special training both edu­
cational and vocational. And by conducting 
imaginative “sensitivity” programs to help fore­
men and supervisors understand the unique 
problems of the hard-core.

Extra training costs are being shared by In­
dustry and Government. In two-thirds of the 
cases these costs have been voluntarily absorbed 
by the individual employers. One-third of par­
ticipating companies have signed contracts with 
the Department of Labor.

They are being retained.
Two out of every three hard-core workers have 
remained on the job . .. better than the normal 
rate for all entry-level jobs.

Based on this high job retention level and 
upon the success of the training programs, 97% 
of employers surveyed said they will continue 
hiring the hard-core. They maintain that the 
JOBS Program is “the most practical way to 
solve the problem of the hard-core unemployed.”

JOBS is still urgent business!
Success to-date has been extremely encouraging. 
But thousands of the hard-core are still waiting 
for the chance to develop their abilities; waiting 
to fill industry’s growing need for skilled workers.

Special training funds continue to be avail­
able through MA-4 contracts with the Depart­
ment of Labor. Call the National Alliance of 
Businessmen office in your city for details.

The JOBS Program is more than an obli­
gation to the country and to the economy. It’s a 
prime business opportunity for your company.

JOBS
National Alliance of Businessmen

advertising contributed for the public good
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people, events, techniques

Time Sharing Services Already Run Risk of Glutting Market, 
Provider Warns; Many Now Provide Services Below Costs

Time shared computer services 
—only a gleam in a few visionary 
eyes five years ago— have arrived 
to such an extent that there is real 
danger of an oversupply of ser­
vice, Patrick J. McGovern, presi­
dent, International Data Corpora­
tion, told a recent meeting of the 
American Bankers Association Au­
tomation Conference in Chicago.

A growing overabundance of 
service, a weakened price structure, 
and too narrow an approach to 
market needs create a “precarious 
future for conventional time shar­
ing,” he said.

He declared that recent studies 
by his company have indicated a 
growing trend toward internal 

July-August, 1969

time sharing systems and a grow­
ing requirement for either special­
ized knowledge of specific jobs or 
proprietary data bases for success 
in the open market.

Prices steadily dropping
He said that prices for time shar­

ing have been steadily declining 
and now average about $13 per 
input-output terminal per hour of 
use.

For many of the time sharing 
computer services now in exist­
ence that revenue rate is actually 
below the cost of operating the 
system, he said.

While the pressure on compa­

nies offering time sharing services 
may be increasing, the number of 
potential users is expected to con­
tinue rising, according to a recent 
survey by The Diebold Group. The 
report says that 40 per cent of the 
nation’s computer users employ re­
mote terminal devices today; this 
number is expected to increase to 
90 per cent of all computer users 
by 1972.

The Diebold report was based 
on a survey of 1,687 firms using 
computers.

There were, however, some res­
ervations noted, the most impor­
tant of which was terminal prices: 
more than 40 per cent of survey 
respondents consider a price cut of 
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50 per cent or more necessary be­
fore increasing their use of ter­
minals, and more than 80 per cent 
consider a 30 per cent price reduc­
tion essential.

Of all the terminal users sur­
veyed, the transportation industry 
showed the highest number of ter­
minals within single organizations, 
primarily due to the “large num­
ber of airline reservation system 
terminals and railroad car account­
ing system terminals presently in­
stalled.”

In the next three years, how­
ever, the greatest increase in num­
ber of terminals is expected to 
occur in educational institutions.

These findings do not necessarily 
conflict with the McGovern re­
port, since airline, railroad, and 
educational time sharing systems 
would all be “in-house” affairs.

However, the report also indi­
cates that terminals are being 
planned for nearly all functional 
applications that can be performed 
by computers.

Survey gives additional support
Another indication of support 

for the McGovern position came 
with the Diebold survey finding 
that many aerospace and elec­
tronic companies, currently the 
largest industrial users of commer­
cial time sharing services, plan “to 
discontinue the use of outside ser­
vices when their own time sharing 
systems become operational.”

Most popular output terminal, 
the report says, is the cathode-ray 
tube display screen. Most popular 
input device is the alphanumeric 
keyboard.

Copies of the report are avail­
able from The Diebold Group, Inc., 
430 Park Avenue, New York, New 
York 10022, Attn: Diebold Data 
Files.

Meanwhile, independent compa­
nies, undeterred by the dire warn­
ings, continued to join the time 
sharing service complex. It’s now 
reached the point where indepen­
dent, but previously unaffiliated, 
companies have joined in a two- 
nation organization.

EDP Central, a time sharing 
corporation with sales offices in 
Portland, Oregon; Kirkland, Wash­
ington; and Boise, Idaho, has an­
nounced its association with a 
newly formed company, REACT 
Timesharing Ltd., of Vancouver, 
B.C., Canada. The name of the 
joint American-Canadian Company 
will be REACT Network Associ­
ates, and it has already granted 
exclusive marketing rights for the 
REACT System to the Canadian 
firm for Canadian clients.

REACT, a “conversational” ver­
sion of IBM’s PL/1 language, is 
the primary language of the 
REACT System, although a modi­
fication of the Basic language can 
be used.

IBM Wins One;
Programmatics Suit
Is Dismissed

Legally embattled IBM has one 
less case to worry about; Program­
matics, Inc., a Los Angeles-based 
software company, has been re­
fused a preliminary injunction that 
would have prevented IBM from 
distributing its sort program free 
to its computer users.

Of the five civil antitrust cases 
IBM has been currently involved 
in, this is the first to result in a 
ruling of any consequence. Other 
IBM legal opponents are the U.S. 
Department of Justice; Control 
Data Corporation, a manufacturer 
specializing in large-scale EDP ma­
chines; Data Processing Financial 
and General Corporation, a soft­
ware manufacturer; and Applied 
Data Research, a software com­
pany, which has postponed its 
scheduled acquisition of Program­
matics as a result of this injunc­
tion’s denial. (For details of other 
cases see M/S Jan.-Feb. ’69, pp. 
14-15; March-Apr. ’69, pp. 5-6; 
May-June ’69, pp. 11-12.)

The Programmatics action cen­
ters around its PI SORT program 
for the IBM System/360 computer.

The company claims PI SORT 
does the same work that IBM’s 
450-Sort does and in half the time. 
About half a dozen clients now 
rent PI SORT for $200 a month.

However, this year, after spend­
ing more than $800,000 in develop­
ment, IBM introduced 483-Sort free 
of charge to its computer users. 
The program has features similar 
to those of PI SORT. Program­
matics contends that IBM intro­
duced 483-Sort to drive the small 
Los Angeles company out of busi­
ness.

Programmatics’ net income for 
the year ending March 31 was 
$600,000, and the company re­
ported to the court that it was al­
ready in bad financial condition.

New York Federal Court Judge 
Edward C. McLean ruled, after a 
four-day hearing, that Program­
matics had not presented sufficient 
evidence to support its charge, nor 
had it shown it would suffer irre­
parable damage if IBM continued 
to distribute its new program gratis.

Attorneys for Programmatics said 
they were considering an appeal 
from the decision.

EDP Salaries Have
Risen $2,000 Since
1968, Agency Says

Starting salaries for financial and 
EDP executives have risen as much 
as $2,000 since last year, reports a 
1969 prevailing wage survey con­
ducted for the Robert Half Per­
sonnel Agencies, Inc., a nationwide 
firm with New York headquarters.

The survey included two sepa­
rate but related groups: the con­
trollers, accounting executives, and 
corporate and public accountants 
and the EDP, or computer-directed, 
groups. These two groups, about 
1,250,000 people, constitute 25 per 
cent of the entire U.S. executive 
force, according to Robert Half, 
president of Robert Half Personnel.

Their all-time peak starting sala­
ries are at their pinnacle in New 
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York, Los Angeles, Chicago, and 
San Francisco, where salaries run 
ten per cent above the national 
average.

Controllers, accountants up

Comparing salaries of 1969 to 
those of 1968, the survey found: 
In companies where annual sales 
range from $5 to $10 million, con­
trollers now start at $14,000 to 
$20,000, compared with last year’s 
$11,000 to $13,000. Companies 
making over $250 million show no 
change for controllers; they still 
command $40,000 to $60,000. Sen­
ior internal accountants in large 
firms currently start at $14,000 to 
$16,000, while last year they 
ranged from $12,000 to $15,000; 
though minimum salaries for senior 
internal accountants in medium­
size firms have risen from $10,000 
to $11,000, the top of the range, 
$14,000, has remained the same. 
New graduates starting in medium­
size firms as internal accountants 
receive from $8,000 to $9,000, $500 
more than last year, but in larger 
firms they may get $10,000; begin­
ning public accountants in small­
size firms draw $6,500 to $7,500, 
as opposed to last year’s $6,000 to 
$7,000.

Age, sex barriers dropping

There is an increased demand 
for male financial executives who 
are in their mid-50’s or 60s and for 
women, reports Robert Half. He 
attributes this to the experience 
and reliability of the older men 
and the draft-free status and good 
detail work of women.

Mr. Half also observed that the 
EDP field is now being separated 
from the financial and accounting 
function and is showing a trend to 
becoming a semi-autonomous unit 
within the corporate structure. Al­
though job jumping has tradition­
ally been discouraged by corpora­
tions, Mr. Half maintains that re­
cently these moves have been tac­
itly encouraged, with some EDP 
executives changing jobs several 
times a year.

Iowa Legislators Given Visual Display Units;
Congress Weighs Possibility of Using EDP

Iowa legislators now can literally 
“watch out” for their constituents’ 
interests; computer-linked visual 
display terminals provide state sen­
ators and representatives instant 
graphic status reports on all bills 
and resolutions introduced in the 
current session.

Many state governments have in­
stalled computers to ease the leg­
islative load, but Iowa is one of 
the first to use the display termi­
nals, rather than simple printouts 
from the computer.

Thirty-three IBM 2260 display 
units, which look like small televi­
sion receivers with keyboards, are 
connected by telephone lines to 
an IBM System/360 Model 40 com­
puter, which stores legislative in­
formation. The terminals are sta­
tioned near the House and Senate 

If you want to 
improve your business,

improve your 
Accounts Receivable.

Now you can be sure of prompt, precise management of your 
receivables—with Datamation’s totally modern computer control. 
Based on the enormous capabilities of the electronic computer, 
Datamation gives you more vital data—more efficiently and 
economically—than any other method. More data, even than ultra­
modern accounting machines.

Datamation’s five comprehensive reports (and collection- 
oriented customer statements) put a complete analysis of your 
business receivables at your fingertips. At regular timely intervals, 
you get a computer evaluation of every account’s status: its year- 
to-date sales, current month sales, payment history, even, the 
amount it is costing you through open invoices.

No more waiting for quarterly or monthly reports. No more over­
looking of past due accounts. Now your management will have 
more time for other matters. Your Credit Manager will have more 
effective collection power. And your company’s financial position, 
image, and sales efficiency can all improve!

The costs—less than you might imagine.
Pick up your phone. We’re eager to tell you more about 

Datamation. Tomorrow morning? Call or write Shelly Forman:

DaTaMaTiON
SERVICES,® INC.

461 Eighth Avenue, New York, N.Y. 10001 Telephone: (212) OX 5-8250

chambers as well as in the offices 
of the governor, State Insurance 
Commission, comptroller, and de­
partments of revenue and finance. 
State officials expect the system 
will handle about 1,000 inquiries 
daily.

It is estimated that approximate­
ly 1,500 bills will be introduced 
in the current legislative session. 
These will be categorized under 
600 different subject headings rang­
ing from “agriculture” to “zoo.” 
The legislator can either request 
a subject directly or, if he prefers, 
he can call up one of these gen­
eral categories for display on the 
screen and then electronically run 
through the file until he comes to 
the bill he wants.

Additional indexes catalog the 
legislative proceedings according to
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Iowa's lieutenant governor, Roger W. Jepsen (right) and house speaker, 
William H. Harbor, check legislative information on new terminal installed in 
Iowa legislature for quick reference by state legislators.

sponsoring legislator, sponsoring 
committee, or under such head­
ings as “Senate Concurrent Resolu­
tions” or “House-Senate Compan­
ion Bills.” Each status report that 
is flashed on the screen includes 
the name of the bill’s sponsor, a 
phrase describing the bill’s con­
tents, and the page reference in 
the House Journal or State Journal 
on which the pending item is 
printed.

The new legislation network 
joins Iowa’s two-year-old comput­
er-based statute retrieval system 
which indexes and stores some 
3,000 pages of state laws and 30 
pages of the state constitution.

Meanwhile, Congress, never no­
ted for precipitate action, contin­
ued to ponder whether display 

equipment of the type in use in 
Iowa could help its members to 
get the facts on the 29,000 bills 
they’re required to consider at 
each session.

Congress far behind
Despite the fact that the Fed­

eral Government is the largest user 
of electronic devices of one de­
scription or another in the country, 
the legislative branch lags far be­
hind the executive branch. Of a 
total of 4,600 electronic machines 
in use by the government, exactly 
three are used in Congress’ halls— 
one in the Senate, one in the 
House, one in the Library of Con­
gress. The three are used for the 
most limited of functions; the Sen­

ate uses its IBM 360 to address 
Senators’ mail; the House its 
N.C.R. 500 to make out the payroll 
and keep track of mechanical 
equipment. Only the Library of 
Congress has reached the point of 
digesting proposed or pending leg­
islation, and only the House Bank­
ing and Currency Committee has 
so far installed a high-speed printer 
connected to the Library’s com­
puter for retrieval of information 
about such legislation.

Now, however, there is mount­
ing pressure for some radical mod­
ernization of information processes, 
particularly in the House, which 
has much smaller research staffs to 
collect and present needed infor­
mation than does the Senate. Rep­
resentatives have recently been ex­
posed to a demonstration of a re­
mote terminal visual device, Con­
trol Data’s Digiscriber, which can 
either present on a screen perti­
nent information about any bill or 
print a transcript of the entire text.

The demonstration, held in the 
Rayburn House Office Building, 
was arranged by the clerk of the 
House, W. Pat Jennings.

One of the most determined of 
the proponents of greater use of 
computer abilities, Rep. William 
Moorhead (Dem., Pa.), has been 
joined by Rep. Robert McClory 
(Rep., Illinois) in his drive to es­
tablish a new legislative data pro­
cessing center.

Human obstacles still loom, how­
ever. According to The New York 
Times, many committee chairmen 
feel freer access to information will 
lessen the magic influence of seni­
ority. What is the use of years of 
service when any newcomer, by 
diligent attention to his informa­
tion retrieval unit, can become 
more knowledgeable on any par­
ticular bill than the most seasoned 
veteran?

Another factor to be considered, 
the Times reports, is the en­
trenched interest of congressional 
staff workers who fear they will 
become unnecessary if a congress­
man can get any information he 
needs simply by dialing a request 
to a computer center.
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The Lester Witte Foundation, which some time ago established an 
award for the best article published in the Practitioners Forum of The 
Journal of Accountancy, is establishing a similar award for the article 
appearing in Management Services best promoting or exemplifying the 
practice of management services by a small or medium-size firm. An illu­
minated plaque and a check for $100 will be presented to the winning 
author at the AICPA Annual Meeting in the fall of each year. The win­
ner will be selected by the board of consulting editors of Management 
Services from all articles published during the preceding year. The first 
award will thus be made at the AICPA Annual Meeting in October, 
1970, in New York and will cover the period from this issue through 
the May-June issue, 1970.

NASA Grants $50,000
For Study of Space
Technology in Business

The National Aeronautics and 
Space Administration has just 
granted the Research Institute of 
the University of Denver a $50,000 
grant to study the opportunities for 
applications of aerospace manage­
ment innovations to government 
and industrial projects.

Particular attention will be de­
voted to the use of advanced man­
agement and systems analysis 
methods in attacking complicated 
public administration problems 
such as housing and transportation.

The study will also attempt to 
provide a clearer understanding of 
the processes by which manage­
ment technology can be trans­
ferred from one type of activity to 
another and will match as far as 
possible realized and anticipated 
management needs with advanced 
management techniques developed 
within the aerospace field.

The research is expected to re­
sult in a published report illustrat­
ing the potential translation of 

aerospace management technology 
to nonrelated fields.

The 16-month research study 
will be directed by Dr. J. Gordon 
Milliken of the Research Institute’s 
Industrial Economics Division.

Commercial, Scientific
Capacities Linked in
Marketing Agreement

Scientific computing ability will 
be linked to commercial data proc­
essing marketing facilities and ca­
pacity under a new agreement 
negotiated between the Chi Cor­
poration, Cleveland engineering 
service company, and Stat:Com, 
the commercial concern.

The joint marketing agreement 
reached will use Stat:Com, the 
Statistical Communications Divi­
sion of Statistical Tabulating Cor­
poration (STC), of Chicago, sales 
offices and data centers through­
out the country. The Chi Corpo­
ration, owned by Case Western 
Reserve University, has its head­

quarters in the University Circle 
Research Center, Cleveland. Stat:- 
Com will establish an office there 
too, in which a team of consultants 
will be trained in the use of Chi 
Corporation’s UNIVAC 1108.

The first terminal tied into the 
1108 will be an IBM 1130 com­
puter at STC’s Chicago data cen­
ter. Eight other major city data 
centers will also serve as terminals.

Stat:Com will market

Stat:Com will market the 1108’s 
abilities as an extension of its ser­
vices, calling on Chi for special­
ized support when necessary. Chi 
will directly market its own ser­
vices in the northeastern Ohio area.

“The third generation 1108 com­
puter and Chi’s excellent staff will 
provide STC with a logical exten­
sion of its services into the area of 
complex computing,” said Michael 
R. Notare, president of STC, “while 
our established national sales struc­
ture and network of data centers 
will allow Chi to greatly broaden 
the marketing of their computer 
time.” STC, established in 1936, is 
one of the nation’s oldest commer­
cial data processing companies.
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Importation of Company Presidents From Outside the Company Is Accelerating; 
Succession Problem Seen in Age of Vice Presidents in Most Concerns Surveyed

YEARS WITH PRESENT EMPLOYER 
PRESIDENTS

Percent of 
Presidents

July - December 1968

Length of service in years

Source: R. M. Schmitz & Company, Inc.
Report on Management Succession

Chart shows Schmitz findings of length of service with 
company for company presidents covered in survey.

AGE OF VICE-PRESIDENTS PLOTTED 
BY AGE OF THEIR PRESIDENTS

Age of July - December 1968
new Vice President

Source: R. M. Schmitz & Company, Inc.
Report on Management Succession

One of reasons for failure of vice presidents to be promoted 
to top spot was given as nearness of age group to presidents'.

The number of company presi­
dents imported from outside the 
company is continuing to rise, ac­
cording to an ongoing survey 
launched in 1966 by R. M. Schmitz 
& Co., Inc., Chicago and New 
York management consulting firm.

The survey, which covers about 
500 executive promotions per year, 
shows that 29 per cent of newly 
promoted presidents came from 
outside the company in the last 
six months of 1966; 30 per cent in 
1967; and that the figure increased 
to 43 per cent in the last half of 
1968.

The study conducted by the 
Schmitz organization in coopera­
tion with Dr. W. A. Owens of the 
Graduate Studies Research Center, 
University of Georgia, indicated 
that the very slight age differen­
tial between company presidents 
and their vice presidents may ac­
count for so many companies’ going 
outside their boundaries for new 
top men.

Age differential important
“The average new vice president 

is 46 years old and the president 
of his organization is 53—a seven- 
year differential,” commented Roy 
M. Schmitz, president of the con­
sulting organization. “Only half the 
new VPs are seven years younger 
than their presidents. Most boards 
like to look to a minimum of 10 
years of service for their new 
president and realistically can only 
choose from 40 per cent of the 
company’s vice presidents.”

The 544 executives surveyed in 
1968 included 106 new presidents, 
97 presidents of subsidiaries or 
divisions, 42 executive vice presi­
dents, 35 senior vice presidents, 27 
group vice presidents, and 237 vice 
presidents of various functional 
areas.

The men selected for promotion 
to presidencies and vice presiden-
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cies seem to have different personal 
characteristics too. Of those pro­
moted to president only 11 per 
cent had been in their former po­
sition for more than five years. Of 
the newly promoted senior vice 
presidents, 39 per cent had had 
more than five years’ experience in 
their former jobs. Similarly, pro­
motion to the presidency usually 
was accompanied by an immediate 
pay rise; only 13 per cent of the 
new president-chief executive offi­
cers moved without an increase in 
compensation. On the other hand 
nearly half of the senior vice presi­
dents received their new titles 
without pay increases.

(Right) Vice presidents, unlike new 
presidents, had generally served some 
years with company.

YEARS WITH PRESENT EMPLOYER
VICE PRESIDENTS 

July - December 1968Percent of 
Vice Presidents

Report on Management Succession

New Processing Service 
Launched by Commercial 
Credit, Control Data

The progeny of last year’s com­
bination of the Commercial Credit 
Company, Baltimore, Md., and 
Control Data Corporation, Minne­
apolis, Minn., has arrived. On June 
2, Central Information Processing 
Corp., the new offspring, began a 
new computerized processing and 
management decision service at its 
Baltimore headquarters.

“By coordinating Control Data’s 
technical abilities in the computer 
field with Commercial Credit’s ex­
pertise in providing commercial 
and financial services to business 
and industry we have been able to 
develop a comprehensive service 
which will fill a wide void for tens 
of thousands of companies through­
out America,” Donald S. Jones, 
president of Commercial Credit 
Company, said.

Subscribers will be able to pro­
cess any volume of information on 
business subjects ranging from ac­
counting applications, such as pay­
roll and accounts receivable, to 
complex decision problems, includ­

ing cash flow forecasting and lease- 
versus-buy analysis, said Mr. Jones.

Control Data’s 3000 series com­
puting systems will be used. Sub­
scribers can have their work 
handled at the center either 
through on-site batch operations, 
which need no connections to the 
subscribers’ offices, or by remote 
batch facilities, which employ tele­
phone or private wires between 
client and central computer for 
immediate response.

According to President Jones, 
his company will provide subscrib­
ing professional accountants and 
small businessmen with millions of 
dollars worth of electronic equip­
ment and processing programs 
available to them “on an as re­
quired basis.”

Physical PERT-Charting 
System Shown on Coast

A PERT-charting method em­
ploying magnetized physical sym­
bols and a board to which the 
symbols adhere was introduced re­
cently in San Francisco at a 
meeting of the Society for the 
Advancement of Management.

The new device, according to its 

inventor, Jambs Halcomb, elimi­
nates the time-consuming pencil 
and paper PERT drafting phase 
which has prevented many man­
agement people from becoming

directly involved with PERT. It

DOLLAR SAVINGS 
COMPUTER STYLE!
Completely reconditioned and 
fully guaranteed data process­
ing equipment can be yours for 
a fraction of the cost of new 
equipment.

Available are IBM key-punch 
units, IBM 360 and 1401 comput­
ers, plus many lines of data pre­
cessing equipment from other 
well-known manufacturers. Each 
is reconditioned with factory 
parts to give you long, like-new 
service at tremendous savings

Contact us today for further 
information and a complete cata­
log sheet.

COMPUTER 
INDUSTRIES

4 Executive Park East, N. E. P. O. Box 29753 
Atlanta, Georgia 30329. Phone (404) 633-2579
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Magnetic PERT-O-GRAPH, besides easing chart preparation 
by executives, is large enough to be used in demonstrations.

permits direct placement of the 
magnetized network event symbols 
on the board, while the frosted 
mylar board surface allows the con­
necting lines of the network to be 
drawn in by pencil, felt pen, or 
china marking crayon. Since sym­
bols can be easily moved and lines 
altered, the board is said to en­
courage quick generation of origi­
nal management plans by permit­
ting instant organization and reor­
ganization of management mile­
stones and the interconnecting logic 
between such milestones.

The procedure used in the 
PERT-O-GRAPH system consists 
essentially of five logical planning 
steps. The first is to establish the 
overall objective of the program, 
which is symbolized by identifying 
and locating the program comple­
tion event on the right side of the 
board. Then each of the end item 
achievements necessary before 
completion of the overall program 
objective is identified. Next, man­
agement milestones are selected 
and organized on the board in 
proper sequence. Interconnecting 
arrows between these milestones 
are drawn in and time durations 
marked in. Then critical path times 

can be identified and firm dates 
entered.

The PERT-O-GRAPH permits 
easy management control and al­
lows management-by-exception de­
cision making when actual prog­
ress deviates from planned prog­
ress, the manufacturers, Halcomb 
Associates, 149 San Lazaro Avenue, 
Sunnyvale, California 94086, point 
out.

Greater Sharing of
Information Foreseen
At Hospital Meeting

Representatives of 70 hospitals’ 
time sharing central computer facil­
ities began working toward greater 
sharing of information among 
themselves at a conference held re­
cently in Scottsdale, Arizona.

The conference, sponsored by 
Arizona Blue Cross and Blue 
Shield at the Executive House 
Arizona, covered the administra­
tive, technical, and programing 
aspects of hospital computing sys­
tems.

Important points of agreement 
reached at the meeting included: 
Small computers used to control 
medical processes or other special 
applications will be communicat­
ing with larger time sharing com­
puters; increased use will be made 
of systems creating microfilm files 
from computer magnetic tape; and 
Common Business-Oriented Lan­
guage (COBOL) will become the 
accepted standardized computer 
language.

More patient use foreseen
A holder of many hospital con­

tracts, the Electronic Data Proces­
sing Division of Honeywell Inc., 
Wellesley Hills, Mass., recently 
completed a market research study 
that predicts more hospitals will 
use computers and that there will 
be increasing use of computers for 
clinical laboratory and patient care 
systems. Although currently only 
five per cent of the nation’s ap­
proximately 7,200 hospitals use 
computers, the Honeywell study 
forecasts 75 per cent of the hos­
pitals will be sharing time on com­
puter facilities by 1980.

While today laboratory systems 
only account for about five per 
cent of the hospital dollar volume, 
by 1980 the study predicts a rise 
to nearly 25 per cent. Business 
uses will grow from the current 
25 per cent to about 40 per cent, 
and insurance and medical re­
search will average slightly less 
than 40 per cent, as compared with 
their present 70 per cent.

J. Richardson Adams, medical 
services market manager for Hon­
eywell, said, “During the next two 
years at least, data processing will 
still be used mostly to solve the 
mundane paper work problems but 
there is a gradual but definite 
trend toward developing systems 
for clinical laboratory use in areas 
related to direct patient care.”

Currently a feasibility study on 
the use of a computer in the hos­
pital laboratory is being conducted 
by the Hospital Services Division 
of Minnesota Blue Cross, the first 
organization to use the shared 
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computer concept in hospitals. The 
organization also plans to do a 
similar study later this year on 
computer analysis of electrocardio­
grams, and a third on the creation 
of a medical information system, 
which would involve cathode-ray 
tubes and light pens for entry and 
data retrieval by doctors at nursing 
stations.

Development costs not covered
The Hospital Data Center of 

Virginia, a service corporation 
handling data processing for six 
hospitals, now applies the system 
to payroll, discharged patients’ 
accounts receivables for some 
76,000 accounts, property ledger 
and in-house patient accounting, 
tumor registry, analysis of blood 
counts, and, in one instance, an 
operating room utilization report. 
The charge is $11 per available 
bed per month. “The charges don’t 
come anywhere near covering the 
$2.7 million already spent develop­
ing applications on the computer,” 
Carter Sullivan, the Data Center’s 
executive director, said.

Costs for hospital computer sys­
tems range from $10 to $15 per 
bed per month, depending on the 
number of beds in the system. 
“Computers will never sufficiently 
reduce the cost for hospitals so 
they can pass savings on to the 
patient. Computers will only slow 
the spiraling increase,” said Martin 
McDonough of the Massachusetts 
Hospital Association, an organiza­
tion which handles on-line patient 
accounting data processing for 17 
hospitals.

The national Blue Cross Associa­
tion, with headquarters in Chica­
go, plans to install a $2.5-million 
communications system linking 150 
member plans nationwide, Honey­
well reports.

While the major part of Honey­
well’s computer contracts are for 
medium-scale equipment shared 
by several hospitals, hospital in­
dustry manager James B. Turner 
said there were at least a dozen 
hospitals installing smaller compu­
ters, mostly for general patient ac­
counting use.

July-August, 1969

Allegheny General, a 700-bed 
Pittsburgh hospital, began imple­
menting an in-patient accounting 
system on a small-scale computer 
recently installed. Presbyterian-St. 
Luke’s, Chicago, added a medium­
scale Model 1250 computer last 
year to an existing larger Model 
2200 and two smaller Model 200 
computers assigned to general ad­
ministrative data processing tasks. 
The Children’s Hospital in Boston 
(see Management Services, May- 
June 1968, p.52 and July-August 
1966, p.48), a pioneer in the com­
puter utilization field, has a fully 
computerized clinic scheduling and 
bed allocation system.

Line Managers Fail 
To Utilize EDP, Says 
Diebold Conference

Ways of encouraging line man­
agement to make more adequate 
use of electronic data processing 
were among the problems discussed 
at the Diebold Research Program’s 
20th regular meeting, May 20 and 
21 at The Homestead, Hot 
Va.

The findings result from an in­
depth survey of approximately 50 
large-scale computer users. The 
Diebold researchers interviewed 
four or five levels of management 
in each firm.

Two hundred corporate execu­
tives attended the conference spon­
sored by the international consult­
ing firm.

Communications roadblock
One third of the largest compa­

nies questioned for the Diebold 
study found poor communications 
between data processing and line 
functions a major obstacle in de­
veloping EDP applications. Signs 
of this problem include the high 
turnover of EDP executives and 
systems personnel, as well as in­
creasing under-utilization of EDP 
services by line managers and the 

employees of their departments.
Investigators found to promote 

more significant and high-payoff 
applications of EDP some compa­
nies are: requiring their divisions 
to include projected EDP use in 
their one-, three-, and five-year 
plans; offering department man­
agers frequent consultation with 
systems planners and analysts; and 
concentrating their sales effort on 
middle management, which as the 
direct beneficiary of EDP will work 
to win over senior management.

Updating personnel practices
Revision of personnel practices 

also has produced more effective 
EDP use. Companies studied are 
attempting to place EDP project 
managers and other systems per­
sonnel in line organizations. In 
one company both a general man­
ager and a vice president were 
promoted from the EDP depart­
ment. Movement in the opposite 
direction is also being used; com­
panies are making people from the 
line organization “information co­
ordinators,” responsible for finding 
new and profitable areas for EDP 
use.

“Partial approach" attacked
Another highlight of the Diebold 

conference was an address by Sir 
Stafford Beer, executive of the 
United Kingdom Automation Coun­
cil and British authority on cyber­
netics and computer technology. 
Sir Stafford accused nearsighted 
systems analysis, which inade­
quately identifies a total systems 
problem, of minimizing the gains 
of modern technology.

As an example, he pointed out 
that a total systems approach to 
travel problems in the airline in­
dustry should not focus only on 
plane scheduling but on the entire 
journey from point of departure to 
final destination. He observed that 
the advantages of jet travel are 
lessened when the time saved in 
flight is lost by inadequate con­
nections for the final leg of the 
journey.
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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 
contributing 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 quan­
tity. But rocketing costs are causing a financial crisis 
for colleges and universities that could impede educa­
tional progress.

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

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

Special to management—a new booklet of par­
ticular interest if your company has not yet estab­
lished an aid-to-education program. Write for: “How 
to Aid Education,” Box 36, Times Square Station, 
New York, N. Y. 10036.

Joseph C. Wilson, Chairman 
Xerox Corporation 
Rochester, N. Y.

Charles B. McCoy, President
E. I. du Pont de Nemours & Co. (Inc.) 
Wilmington, Del.

J. Irwin Miller, Chairman 
Cummins Engine Company, Inc. 
Columbus, Indiana
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The financial and control aspects of a community 
social welfare program have much in common with 
business, yet accountants are just beginning to take 
a key role in such programs. Here are some guides—

MANAGEMENT INFORMATION FOR
COMMUNITY ACTION PROGRAMS

by William J. Bruns, Jr.
University of Washington

and Robert J. Snyder
Alexander Grant & Co.

Problems of planning and con­
trol in publicly sponsored so­
cial programs are receiving in­

creasing attention from program 
managers, government officers, and 
taxpayers. Social problems such as 
those stemming from urban and 
rural poverty weigh heavily on the 
public conscience. However, the 
resources available for pursuing so­
lutions to national problems and 
fulfilling international commit­
ments are limited and must be 
allocated carefully. Better manage­
ment techniques are needed at 
every level of the public resource 
allocation process.

Accountants can and should play 
a major role in the development of 

these techniques. One pioneering 
effort in this field, the develop­
ment of a computerized informa­
tion system for planning and eval­
uation of results in Detroit’s war 
on poverty, was conducted by a 
CPA firm. (See inserton pp. 18-19.*)

*See also "Management Approach to 
Social Improvement,” Journal of Ac­
countancy, March, 1969.

This article deals with tech­
niques that have been found to be 
appropriate for one endeavor of 
the Office of Economic Opportun­
ity, the Community Action Pro­
gram, based on experience with 
Seattle’s Community Action Pro­
grams. Our focus is at the agency 
level.

The broad, overriding goals of a 
Community Action Program are es­
tablished by the legislation that 
created it—to alleviate the condi­
tions and causes of poverty. How­
ever, the determination of specific 
operational goals requires specific 
information about the geographic 
location, population variables (age, 
sex, etc.), educational levels, re­
gional economic status, cultural 
background, and so forth of the 
people to be helped. Only with 
this kind of information can the 
policy-making management of a 
CAP set the scope and direction 
of agency operations. CAPs were 
meant to be innovative and aggres­
sive; to be successfully so, their 
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managements need a realistic un­
derstanding of the poverty environ­
ment in which they work.

Poverty “market” needs

The poverty in a CAP’s geo­
graphic area defines the “market” 
the CAP will serve; the services 
to be offered depend upon the 
market needs. The similarity to a 
business’s market for goods and 
services is clear. The profit success 
of a business is decided by market 
acceptance of products at a price 
in excess of cost. A prime input to 
business success, then, is market 
information. Exactly the same is 
true for CAPs. Success in achieving 
goals demands thorough under­
standing of the “market.”

Good information about condi­
tions may make it possible to pre­
dict both client and nonclient re­
sponse to programs, side effects, 
and ramifications, including con­
gressional reaction. The success of 
a project or program may depend 
upon ability to predict outcomes, 
and prediction for a CAP, just as 
for a business, depends on proper 
understanding of the market to be 
served.

One source of “market” informa­
tion is, of course, the CAP policy 
and advisory boards. Congress has 
required that the poor participate 
in CAP decision making “to the 
extent practicable”— at least partly, 
one speculates, to ensure that their 
feelings, observations, and poverty 
“expertise” will be a source of in­
formation.

A second source is the collected 
statistics of poverty. Data such as 
crime rates, school dropout rates, 
incidence of disease, housing con­
ditions and occupancy levels, un­
employment and underemploy­
ment, birth rates, racial relations, 
etc., are indicators of the problems 
and pinpointers of the location of 
poverty. To know something about 
these conditions is to know some­
thing about the affluence and/or 
poverty of a community, and it is, 
of course, just such information 
that CAP management planners 
must have.

Such “statistics of poverty” are 
usually collected by other public 
agencies. Medical, employment, 
and educational data are often 
available in a form that suits the 
needs of CAP planners, or they can 
be modified to satisfy those needs. 
The Bureau of Economic Research 
of Rutgers University prepared a 
document entitled The Dimensions 
and Location of Poverty in Burl­
ington County, New Jersey1 by 
working primarily from existing 
census information. In Detroit a 
well developed system was de­
signed to transform data from many 
agencies into information useful for 
planning and managing antipov­
erty activities.

1 The Dimensions and Location of Pov­
erty in Burlington County, New Jersey, 
a report prepared at the request of the 
Rural Community Action Program, New 
Jersey State Office of Economic Oppor­
tunity (Rutgers University, New Bruns­
wick, N. J., 1965).

2 United States Office of Economic Op­
portunity, Community Action Program 
Guide, 2 vols. (Government Printing Of­
fice, Washington, 1965).

The individual techniques of in­
formation gathering and processing 
that can be used depend very 
much on the size of the agency, 
the nature of the poverty area, and 
the sources of data available (such 
as police records, school statistics, 
etc.). But in all cases a formal 
document setting forth the known 
“market” information to be con­
sidered (similar to the New Jersey 
document prepared by Rutgers) 
should be prepared for the policy 
and advisory boards and other in­
terested parties. This document be­
comes the basis for planning pro­
grams.

CAP capacity for service
In addition to an appraisal of the 

“poverty market,” CAP planners 
must have an understanding of the 
internal capabilities and limitations 
of the operating agency. Apprais­
ing the capability of the CAP or­
ganization is a two-part job. First, 
the objectives of the organization 
as expressed in tentative projects 
or programs must be translated 
into organizational demands. That 
is, quite simply, the CAP planners 
must decide what type of organiza­

tion is needed to carry out a pro­
ject. The second step is to measure 
the existing organization against 
these requirements. If the organi­
zation is inadequate, either it must 
be strengthened or the program 
must be re-evaluated. If the orga­
nization is more than adequate, 
then perhaps additional opportuni­
ties for service should be sought, 
subject, of course, to other con­
straints.

The elements of organizational 
strength that must be catalogued 
are several; they include personnel 
members and qualifications, physi­
cal facilities, professional expertise, 
leadership availability, morale, 
ability to attract additional talent, 
political climate, etc. It is clear 
that each of these factors presents 
problems of quantification and ob­
jectivity; however, planners for 
CAPs must in some fashion evalu­
ate the characteristics of their or­
ganizations if they are to direct 
activities realistically and success­
fully.

Each tentative project should be 
considered in light of factors in ad­
dition to organizational demands, 
of course. The physical and finan­
cial resources required for the 
project need to be considered in 
several ways. The resources needed 
must be compared to those avail­
able; it is useless to begin a pro­
ject for which funds will never be 
allocated. Often, more than finan­
cial resources must be considered; 
for example, the necessary physical 
space to carry out some project 
may be essential information if 
space is limited. All resource re­
quirements, availabilities, and short­
ages are important information for 
planning.

It is hard to be specific about 
the sources of and procedures for 
collecting information. The Com­
munity Action Program Guide,2 
published by the Office of Eco­
nomic Opportunity, explains some 
of the expectations of and limi­
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tations on an agency. Experi­
ence of managers and discussions 
with other CAP managements, re­
gional OEO administrators, etc. 
can add to this information. Infor­
mation regarding the community’s 
willingness and ability to partici­
pate can be collected from people 
experienced in the community with 
a knowledge of the political tenor 
of the area. The organization’s ca­
pabilities may be the most difficult 
information to obtain; since people 
very close to the organization will 
be doing the appraisal, they may 
be excessively optimistic (or pes­
simistic) about the organization’s 
potential or may overlook the real 
problems because they are focus­
ing on desired ends.

The early stages of planning 
should lead to an understanding 
of the restrictions and limitations 
that are present in the situation of 
the CAP. A document should then 
be prepared that states specifically 
the goals of the agency and the 
best judgments on each factor 
critical for success so that they are 
clear to all persons involved and 
can be referred to again when re­
views of progress are undertaken. 
However, planning is not com­
plete when goals are selected; it 
becomes more detailed and specific 
as it seeks to establish means for 
achieving them. We call this pro­
cess operational planning and 
scheduling.

Planning and scheduling
Operational planning and sched­

uling are concerned with the major 
requirements and expectations for 
each step of a project; they deal 
with flows of funds, material, and 
personnel; with dependence on 
other projects; and with the de­
pendence of other projects on the 
planned project. Information need­
ed for operational planning and 
scheduling relates to the transfor­
mation of resource inputs into re­
sults. Therefore, the kinds of infor­
mation needed include transforma­
tion functions, the factors which 
affect them (for example, regional 
economic conditions affect the 

transformation of unemployed 
people through a job training pro­
gram), the inputs required, and 
the results demanded by policy 
management and the funding en­
tities. The significant variables that 
appear to be least predictable and 
the effect of that unpredictability 
on desired results are of particular 
interest; information about them 
provides the basis for judgments 
about project risks.

Typically, there are many sources 
of useful information. The policy 
board of the CAP supplies the ob­
jectives—the expected results—and 
very probably some broad outline 
of the desired timetable of results. 
The experience of the CAP in past 
projects and the related experience 
of other agencies are often helpful. 
Some other kinds of information 
commonly relevant to the opera­
tional planning and scheduling 
process in CAPs include:

1. Personnel requirements: num­
bers, skills, experience, whether or­
ganization employees or commu­
nity volunteers are needed

2. The exact “market” to be 
served: a certain segment of the ju­
venile population, school children, 
etc., or a certain neighborhood, for 
example

3. Time constraints and goals: 
a project that must be completed 
before another can be undertaken, 
for instance

4. Other programs: programs that 
must be integrated and meshed

5. Physical requirements: school 
space, hospital space, etc.

6. Other resources required: sup­
plies, materials, training equipment, 
etc.

7. Budget requirements: how 
much money must be spent to pro­
cure the resources needed and the 
timing

8. Community receptiveness: 
Will the client population partici­
pate? Will the project conflict with 
any religious or cultural values? 
How difficult will it be to attract 
(communicate with) participants?

9. Participation: What is the 
“maximum feasible participation” 
of the poor? How will their partici­
pation affect the outcome? How

The physical and financial 
resources required for the 

project need to be considered 

in several ways. The 

resources needed must be 

compared to those available; 

it is useless to begin a 

project for which funds will 
never be allocated. Often 

more than financial 

resources must be 
considered; for example, the 

necessary physical space to 

carry out some project may 

be essential information if 

space is limited.
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The Detroit Story—

The attempt to apply much of 
the precision of accounting control 
methods and the latest in statisti­
cal sampling techniques to the 
problems of Detroit’s social wel­
fare agencies’ war on poverty was 
developed by the office of Touche, 
Ross, Bailey & Smart in that city. 
Basically, the program was de­
signed to establish a central file 
record for each welfare client, 
which is updated as the client gets 
more services from any of the 
city’s agencies. From this central 
file, statistical sampling techniques 
would be used to determine what 
are the most pressing human needs 
and what are the most effective 

means used to combat each of them.
According to the design, at first 

interview each client’s file would 
be opened with his name, an iden­
tification number, and his history 
by the social worker. That file is 
then added to the central computer 
record used as a basis both for in­
dividual client histories and also 
as a source for the sampling tech­
niques used for general long-range 
conclusions as to the efficiency of 
various programs and the funding 
needs of such programs. The indi­
vidual file is known as the base 
line data file and is the building 
brick on which all the rest of the 
program is constructed.

The base line data file, updated 
monthly, would attempt to rate 
each client against a norm in nu­
merical terms. Thus, if the client’s 
health record were 4 and the norm 
were 7, he might be referred to 
remedial medical centers. All of 
this is recorded in his file and the 
subsequent improvement in his 
health is also filed at monthly in­
tervals afterwards. The goal of the 
program design is to make each 
client as well equipped as anyone 
else in the community to become 
self-supporting on a reasonable liv­
ing scale.

Subsequent interviews would not 
trouble the client for information.

will it affect planned progress? 
What extra resources/efforts will it 
require? How can the project de­
rive maximum benefit from the 
“expertise” of the participants and 
give them maximum benefit in re­
turn?

10. Results: What is the fre­
quency distribution of probable 
outcomes? That is, what is the 
range of possible outcomes and 
side problems? What is the “risk”?

11. Scheduling: How much time 
must be allowed as “slack” to ab­
sorb the results of one stage of the 
program before the next stage can 
begin?

12. Public reaction: What co- 
operation/objections will the mem­
bers of the nonparticipant popula­
tion offer? What is the best way 
to communicate with them to ex­
change views of the project?

Usually a formal plan is only as 
good as the assumptions and intel­
ligence that went into making it; 
therefore, a statement of those as­
sumptions and that intelligence on 
relevant variables will be important 
to many readers of the plan. This 

entire flow of information from ex­
ternal source to ultimate statement 
of the plan is a vital part of each 
CAP management information sys­
tem.

The planning process—ideally 
well informed with such informa­
tion as mentioned—culminates, in­
formed or not, in some statement 
of actions to be taken, resources to 
be committed, and results expect­
ed. This statement, especially its 
financial aspect, is often referred to 
as a budget. A discussion such as 
this can hardly end without taking 
up the place of budgeting in the 
information system of a CAP.

Budgeting
A budget is the middle ground 

between a plan and a review of 
performance. It is both the tool 
by which the plan is communicated 
to operating personnel and the 
standard against which perform­
ance is evaluated. Therefore, the 
essence of budgets and budgeting 
might be summed up as follows: 
(1) A budget serves both as con­

trol and plan, according to the 
user, and (2) a budget is largely 
financial in nature.

The isolation of variables in a 
budget can be extremely useful; in 
a profit-motivated organization 
those variables that affect revenue 
and cost are of vital importance 
to the manager and should be in­
cluded in the budget. One problem 
in budgeting for a Community Ac­
tion Program is that the goals of 
any Community Action Program 
are financial only in the long run. 
In the short run, measures of CAP 
performance are mostly nonfinan­
cial and only partly quantitative. 
In considering the performance of 
a CAP for immunization, for ex­
ample, a manager is interested in 
how many people can be immu­
nized, how many will be missed, 
what the costs per immunization 
are, what kindred effects there may 
be (such as stimulating parent con­
cern with child health problems), 
and how the project fits into the 
overall program. In considering 
these criteria it seems evident that 
financial and nonfinancial, quantifi-
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An on-line identification center for 
the entire system is to be main­
tained, accessible by telephone 
from every service agency. These 
centers would be authorized to 
communicate the client’s identifi­
cation data and the location of his 
base line data file in the original 
service center.

Files restricted
The files are not to be open to 

the clerical personnel, so confiden­
tiality is maintained. There should 
be a monthly updating of all files 
and production of reports. These 
files result in information for two 

types of reports: those required for 
statistical reports and funding and 
those for improving management 
of service centers.

The second part of the social 
accounting system was designed to 
quantify human needs. It calls for 
aid recipients to be divided into 
eleven different categories, depend­
ing on age and sex. Each client 
is rated according to characterist­
ics social scientists feel tend to 
eliminate poverty. Then each char­
acteristic is weighted to reflect its 
importance to the appropriate pop­
ulation group. The client’s total 
score is then compared with the 
set target level, the point at which 

the client is able to stand on his 
own feet and not require aid.

This point system would provide 
a client profile which spotlights his 
needs and also shows the efficacy 
of the services he should utilize.

Adapting social problems to com­
puter techniques enables optimal 
program alternatives to be used. If 
less than hoped for funds are avail­
able, the computer can project the 
effect the shortage will have on the 
total program. The computer has 
virtually unlimited ability to form­
ulate program by program com­
parisons, analyze different alterna­
tives, combinations of programs, 
and varieties of client mixes.

able and nonquantifiable informa­
tion are all important. It is not 
clear which is most important; and 
such is the problem of budgeting 
for CAPs: Although the financial 
cost can be fairly well planned and 
stated the nonfinancial results often 
cannot be.

Control of a Community Action 
Program—like control of any orga­
nization—is a process of measure­
ment. Drucker says, “The basic 
question is not ‘How do we con­
trol?’ but ‘What do we measure in 
our control system?’ ”3 And this is 
precisely the question that every 
agency manager must ask himself 
as he exercises control over the ac­
tivities of a CAP. What variables 
must be considered in order to 
evaluate the progress of the whole 
organization, individual project, or 
subpart?

3 Peter F. Drucker, “Controls, Control 
and Management,” Management Con­
trols: New Directions in Basic Research, 
Charles P. Bonini, editor (McGraw-Hill 
Book Company, New York, 1964), p. 
289.

The importance of considering 
all types of relevant information 
—demographic, socio-economic, po­
litical—without neglecting the im­
portance of the financial budgeting 
process was stressed earlier. In this 
discussion of control it should 
again be emphasized that measure­
ments of all types are indicators 
of CAP performance but not to 
the exclusion of, or with sole re­
liance on, financial cost data. Cost 
data most often are used as a mea­
sure of efforts; other information 
must supply the measure of effects.

“Effort” measurement
The Office of Economic Oppor­

tunity has published a Community 
Action Program Guide, Financial 
Instructions that defines in general 
terms the type of accounting sys­
tem expected of a CAP. Such an 
accounting system is but part of 
the record system, which includes 
detailed records such as client con­
tacts, personnel records, correspon­
dence, purchase contracts, etc. The 
OEO Instructions state: “OEO rec­

ognizes that the accounting sys­
tem utilized in grantee organiza­
tions will vary from a pure cash 
receipt and expenditure system to a 
very extensive accrual system. OEO 
will not dictate the type and for-

WILLIAM J. BRUNS, JR., 
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nomics and industrial 
administration at Yale 
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and his Ph.D. from the University of Califor­
nia (Berkeley). Dr. Bruns is author, co-author, 
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associate consultant with Alexander Grant & 
Company in San Francisco. He is a graduate 
of the University of Oregon and received 

his MBA degree from 
the University of Wash­
ington. Mr. Snyder, who 
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consultant to Richmond 
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mat of the system to be used, since 
the interest of the Federal Govern­
ment is satisfied if a system is es­
tablished which is adequate to ac­
count for program funds, which 
provides accurate and current in­
formation relating to program pro­
gress, and which may be audited 
without undue difficulty.”4

4 United States Office of Economic Op­
portunity, op cit., Vol. II: Financial In­
structions, p. 15.

5 Jean-Paul A. Ruff, “Poverty Programs— 
A Business Management Approach,” 
Touche, Ross, Bailey and Smart Quart­
erly (June, 1966), pp. 24-25.

Cost accounting
In designing, operating, or re­

newing a CAP cost collection sys­
tem, the same considerations in­
volved in any managerial account­
ing system should be taken into 
account. Such considerations in­
clude the materiality of an ex­
pense, whether it is variable or 
fixed, whether it can be assigned 
to a responsibility center or not, 
precisely what kind of an expense 
it is, whether a valid allocation can 
be made, what goes into any trans­
fer prices, and so forth. Because 
an accounting system is part of 
the information system, it should 
yield relevant and useful infor­
mation. In this regard, it is well 
to remember that much informa­
tion of an accounting nature is 
meant for users outside the orga­
nization—the OEO, the public, 
Congress, etc.—and as such might 
not be in useful form for mana­
gerial use. Thus, in the design of a 
cost collection system for a CAP, 
both the need to report externally 
and the needs of management must 
be considered.

The exhibit on page 21 shows 
two account systems; one is de­
signed only to furnish the report­
ing minimum, and the other is 
designed to provide management 
with significant data in excess of 
the minimum.

The depth and detail of the cost 
accounts depend on the need for 
management information. Obvious­
ly, if $250 a year is spent on rent 
and the total grant runs to six 
figures, there is little justification 
for collecting any more than mini­

mal data. However, in a situation 
where labor is the principal ex­
penditure, a relatively complete 
classification and analysis might be 
warranted.

In general, the criteria for judg­
ing the appropriateness of a CAP 
cost system are these:

1. The requirements of external 
reporting

2. The requirements of manage­
ment for planning, controlling, and 
operating

3. The essentials for safeguard­
ing assets and ensuring efficient al­
locations of resources

4. The cost of collection, sum­
marizing, and reporting.

Incorporated in the budgeting 
system, at least in complex CAPs, 
there should be potential for re­
view by exception. The system il­
lustrated in the exhibit has such a 
potential. In addition to the cost 
information already discussed, data 
on receipts, contributions, progress 
toward fulfilling the community’s 
responsibility to contribute X per 
cent, etc. must be collected, pro­
cessed, and reported. Such infor­
mation is an important part of the 
system, but it is probably not as 
voluminous as the cost informa­
tion in most cases. The accounting 
system to handle this task should 
reflect the same considerations as 
the cost collection system, namely, 
external reporting requirements, in­
ternal management requirements, 
basic efficiency and protection re­
quirements, and the cost of the 
system itself. The reporting for this 
portion of the financial informa­
tion, like cost reporting, should be 
on an exception basis.

Measurement of “effect”

The following passage illustrates 
the problem of measuring the ef­
fects of Community Action Pro­
grams: “How does the data re­
quired differ from that necessary 
to measure the performance of an 
industrial concern or a commercial 
enterprise? Of course, the War on 
Poverty does not have a profit 
motive in the business sense; but 
in all other respects the similarity 

is striking! Businesses as well as 
any of the programs of the Office 
of Economic Opportunity have 
goals they attempt to reach through 
a plan.... They can compare the 
results obtained after a given pe­
riod of time to the results which 
were expected from the plan and 
then take the necessary corrective 
action. By reporting against the 
plan they can measure both per­
formance and can also update the 
plan, review the allocation of re­
sources procedure, identify the 
areas which deserve more atten­
tion to meet objectives on sched­
ule, and, finally, provide the in­
formation necessary for internal 
management as well as the data 
which will satisfy public demand.”5

The ultimate success of every 
poverty program would be elimina­
tion of the causes and effects of 
those social conditions defined as 
poverty. In movement toward this 
ultimate goal, many subgoals will 
be set that should build toward 
final accomplishment, and one sub­
goal certainly will be basic CAP 
management efficiency, including 
a system for recording, retrieving, 
and using financial data.

But a CAP that does not ulti­
mately contribute to elimination of 
poverty is not successful, regard­
less of how sophisticated its cost 
accounting system may be. Sim­
ilarly, any CAP that alleviates pov­
erty in its assigned geographic area 
is successful; the lack of an ade­
quate accounting system might de­
crease its efficiency but does not 
take away from its ultimate suc­
cess. The essential task in CAP 
performance measurement, then, is 
to evaluate its success in affecting 
the indicators of poverty consid­
ered representative of community 
ills.

There is no definitive list of in­
dicators for measuring this success, 
nor are there definitive methods of 
collecting data. Because the prob­
lems are unique and diverse, the
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A Minimum Cost Account System and a More Inclusive One

Minimum: For a Period

Cost Program Components (Grants) Total

Personnel

Consultants

Travel

Total

More inclusive: For a Period

Cost Responsibility Centers and Components (Grants)

Overhead

G & A

Component 1

Center A Center B

Budget Actual Variance Budget Actual Variance

Personnel

Consultants

Travel

O/ H Allocation

Total

Total Total—Component 1

 

Overhead

G & A

Component II

Center A Center B Total

Budget Actual Variance Budget Actual Variance Budget Actual Variance

Personnel

Consultants

Travel

O/H Allocation

Total

Total Total—Component II
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statistics and procedures must also 
be diverse. But some indicators 
may be common to many CAPS. 
The Detroit system has designed 
into it a selection of indicators, 
covering a broad range of vari­
ables and sources of data, that 
might be generally applicable to 
many other CAPs.6 They include 
the following:

6 See The Detroit Social Data Bank, a 
report on its design, implementation, 
and operation prepared for the May­
or’s Committee for Community Renewal 
(Touche, Ross, Bailey and Smart, De­
troit, 1965).

Police Department offense com­
plaints

Police Department arrests
Police Department Youth Bu­

reau contacts
Police Women’s Division law en­

forcement
City Welfare relief openings
City Welfare food stamp open­

ings
City Welfare food stamp clos­

ings
Registration Bureau service in­

quiries
Visiting Nurses service requests 
Social Hygiene Clinic VD cases 
Tuberculosis Clinic TB cases 
Sanitary Engineering complaints 

and violations
Health Department births 
Health Department deaths 
Health Department stillbirths 
State Welfare Aid to Dependent

Children openings
State Welfare Aid to Dependent 

Children closings
State Unemployment openings 
State Unemployment closings 
State Welfare Old Age Assist­

ance Aid to the Disabled or 
Blind openings

State Welfare Old Age Assist­
ance Aid to the Disabled or 
Blind closings

Legal Aid Bureau requests for 
aid

Board of Education truancy 
Board of Education dropouts

This list suggests the type of 
analysis that is required to evalu­
ate the success of a CAP. In very 
large programs a sophisticated 

22

computerized system might be nec­
essary. In smaller programs a man­
ual system with many fewer indi­
cators might be adequate. For ex­
ample, actual canvasses of the pov­
erty population and area or use of 
a sampling technique might be 
possible, depending on the size 
and diversity of the problem area.

The CAP’s primary tasks are to 
identify the problem of poverty, 
its causes, and its effects and to 
plan to alleviate those factors. The 
variables that indicate the exist­
ence of poverty to the planner 
ought to be, of course, among the 
variables used to measure program 
success. For example, it is obvious 
that for any program meant to im­
prove school dropout rates the 
change in dropout rate should be 
an indicator of success.

The essence of CAP control is 
to seek out those measurements 
and measurement techniques that 
indicate progress toward meeting 
established goals. Necessary for 
such measurement are a stated set 
of goals and a plan of action 
against which to compare the re­
sults of efforts.

The list of social indicators of­
fered earlier could be extended, 
of course. Some indicators may 
very well be inexact, perhaps even 
misleading, but this should not de­
tract from the search for variables 
to test progress. If CAP managers 
are to allocate efforts effectively, 
they must have indicators of suc­
cess; if the taxpaying public- 
through its legislators—is to con­
tinue to support programs, mea­
sures of overall performance must 
be made available.

Our examination leads us to the 
following conclusions about man­
agement information for commu­
nity action programs:

1. The task of managing a CAP 
is quite complex and is different 
in important respects from the task 
of managing a profit-oriented busi­
ness. A management information 
system provides a means of linking 
objectives to management proc­
esses, processes to efforts, and ef­
forts to achievement. The nature 
of the CAP requires careful atten­

tion to the design of the manage­
ment information system to pro­
vide information for goal formu­
lation, project selection, opera­
tional planning and budgeting, and 
control and appraisal of progress 
and performance.

2. In most cases the manage­
ment information for a CAP will 
have to be created by program 
managers for each program. Differ­
ences between programs prohibit 
creation of a standard system for 
all CAPs. A system to provide 
needed information should be in­
stalled at the inception of a pro­
gram, nurtured to develop needed 
information if it is not originally 
available, and evaluated period­
ically to eliminate useless data or 
unnecessary detail.

3. Planning processes in a CAP 
depend upon management infor­
mation just as they do in a busi­
ness. Planning forms a basis for 
operational statements such as 
budgets which direct activity and 
provide a basis for performance 
review and control. The manage­
ment information system is the 
communication link among each 
of these processes.

4. Control of a CAP depends 
upon the measurement of effect as 
well as effort. Control of efforts is 
required by the public nature of 
support for the CAP; evaluation of 
effects is required for sound allo­
cation of resources and for evalua­
tion of the alternative courses of 
action open to a program.

5. When the management infor­
mation system is operating, plan­
ning and control processes oper­
ate simultaneously, each providing 
data and information for the other. 
Haphazard phasing of these proc­
esses is eliminated, and the likeli­
hood of effective use of resources 
is increased. Data on efforts and 
effects provided for control lead 
to information for goal formula­
tion, organization analysis, and 
project selection. Goals and plans 
lead to statements of expected re­
sults to which actual performance 
can be compared. Management in­
formation becomes the basis for 
systematic management.
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The need for thorough documentation of each step 
in a systems study has been repeated ad infinitum. 
Here are some specifics—what one federal bureau has 
done to ensure that everyone knows what’s being 
done and why—

SYSTEMS DESIGN BY CRISIS:
ONE REMEDIAL APPROACH

by Dennis Cintron
Federal Highway Administration

"The manager of Department 
  X needed his data process­

ing system yesterday. You promis­
ed it for then, and now you can’t 
even deliver it tomorrow.”

This crisis situation may sound 
familiar. It should, for it is all too 
common in data processing depart­
ments that fail to plan far enough 
in advance to provide for well de­
fined, well documented, and well 
structured systems—or whose plan­
ning is too sketchy to be of real 
value in the design phase of the 
systems process.

It is true that much, if not most, 
systems design cannot be done five 
years in advance. Data processing 
equipment and programs become 
obsolete far too rapidly.

But there is one phase of systems 
design that can and should be 
done well ahead—the analysis and 
projection of the system user’s 
needs. This article describes the 
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way in which this is done in the 
Federal Highway Administration 
and the use of our principal plan­
ning tool, the Systems Folder (a 
tool, incidentally, that goes a long 
way toward establishing the docu­
mentation whose importance ac­
countants are so strongly empha­
sizing these days).

The typical user of data process­
ing, of course, does not know 
enough about the field to be able 
to define everything that the 
systems designer and programer 
need to know about his system. He 
needs plenty of help from the 
systems staff before he can identify 
his present, let alone his future, 
needs. Our technique is to assign 
a representative from the systems 
and programing staff to talk to 
each user about his needs now, a 
year from now, five years from 
now, and even further in the future 
if possible. If the systems man 

really understands the user’s plans, 
he can help him define his true 
wants and needs in detail.

When the system requirements 
are properly defined, the designer 
can produce well structured mod­
ular system designs that will meet 
or surpass the user’s needs. The 
programer will have enough lead 
time to debug the system com­
pletely. The programer will not 
have to keep going back to the user 
asking, “What do you mean by 
this?”

The cost of carefully defining re­
quirements in advance may be 
$15,000 to $25,000 a year. It is 
money well spent. The systems 
representative is acting as an in­
ternal data processing consultant 
for the user. If he keeps a single 
large system from being sent back 
for reprograming after it has been 
completed and tested, he has cov­
ered the costs.
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The systems designers gain. The 
primary function of a professional 
systems designer is to apply cre­
ativity to the task of producing 
data processing efficiency. If the 
systems representative has done his 
job well, the designer can con­
centrate on making full use of the 
valuable skills of his profession.

Programer morale improves and 
turnover rate declines because the 
programers have more level work­
loads and do not have to repro­
gram as frequently.

The users gain. Nearly any user 
would prefer to work with one 
person who understands all of his 
needs. Trying to work with ten 
programers, each of whom under­
stands only a part of the problem, 
presents the user with a burden of 
coordination that he is not likely 
to enjoy.

The data processing manager 
gains in all respects. His recogni­
tion in the organization increases 
because he gets things done. He 
also gets time to think. That means 
new ideas and more efficiency in 
the data processing organization.

Crises arise less frequently than 
before, but if one does occur, the 
organization is in a better position 
to meet it. The user is no longer 
on the data processing manager’s 
back to “get things done.” The 
user is working with a systems 
representative who has served him 
in the past and understands the 
nature of his problems. The user 

knows that the only way he can 
ease his own crisis is by defining. 
He knows that he must define be­
fore detailed design and program­
ing can proceed. If the system has 
first been defined and approved 
by the user, the designer can create 
a sound design and programers can 
produce easy-to-follow, bug-free 
programs. Everyone has a well de­
fined, well thought out, firm plan 
of action from which to proceed. 
All documentation, from definition 
through programing, looks good, 
too, because the system was prop­
erly defined the first time.

The time spent defining needs is 
never wasted. Even if the system 
as originally conceived never ma­
terializes, the systems and pro­
graming people still have acquired 
considerable insight into the users’ 
future needs. With this insight, 
they are in a better position to see 
that the users get what they need 
when they need it.

The process
The top executive should take 

the initiative in requiring that com­
puter users submit their planned 
data processing needs five years 
into the future. These plans should 
be oriented to the users’ problems, 
not tied to specific hardware or 
software. It is never wise to be 
bound to specific hardware when 
defining a system that is to be de­
signed in the future. Data process­

ing software and hardware become 
obsolete far too quickly to define 
a system inflexibly.

We start with a standard one- 
page form that gives only the es­
sentials of the planned system. In­
formation on the form includes the 
user’s organization, his office, his 
name and his phone number, the 
status of the system, the due date, 
and a four-line narrative descrip­
tion of the purpose of the system.

After the data processing man­
ager receives the completed form 
from the user, he makes a copy 
of it and sends it back to the user 
together with a letter stating that 
the systems representative will be 
contacting him soon. Then he sends 
the original request to the systems 
man. This request form provides 
the systems representative with 
enough information for his first con­
tact with the user. The systems 
man now can schedule an inter­
view. On the telephone he usually 
gives the user a general idea of 
the needs of systems and program­
ing so that the user will be pre­
pared to think in the same terms 
as the systems representative dur­
ing the interview.

The systems man’s purpose in the 
first interview generally is to get 
acquainted with the user and his 
requirements and begin to think 
about problem-solving procedures 
that could be applicable in the 
user’s problem area. He brings the 
discipline of systems analysis to

The top executive should take the initiative in requir­
ing that every computer user submit his planned 
data processing needs five years into the future.
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The Systems Folder at our installation is a six-section, two-part 
folder, which links all information together. The first part, Man­
agement Information, contains all managerial decision making 
information. The second part, System Design/Programing Infor­
mation, contains all problem information linked for systems design.

the user and attempts to bring 
about an exchange of ideas that 
will benefit both the user and the 
systems and programing group.

The systems man takes notes on 
what the user wants the system to 
do. Later he organizes his notes 
and analyzes them. By organizing 
the notes in a manner that links 
the steps of the problem from the 
input to the output, the systems 
man can find the holes that lead to 
future misunderstandings. He will 
try to plug the holes when he finds 
them; if he cannot, he will flag 
them.

DENNIS R. CINTRON is 
a systems representative 
for the Federal Highway 
Administration. Previous­
ly Mr. Cintron was a 
consultant for Manage­
ment Technology, Inc., 
and a financial analyst 
for the Securities and 
Exchange Commission.

He received his BBA from the University of
Maryland, where he now is working toward 
his MBA.

In this manner, everyone knows 
what is needed and, also, the 
things that are missing.

Systems folder
The systems representative has a 

great number and variety of systems 
to handle. He will not be able to 
remember everything about all the 
systems he defines. And that is 
good. If he had that type of recall 
and wrote down nothing, the or­
ganization would have nothing if 
he left. His analysis must be cap­
tured on paper. A good system def­
inition folder is composed of forms 
so designed that they make errors 
and omissions obvious to everyone 
at first glance. When the analysis 
is organized in this manner, the or­
ganization has tangible, useful 
documentation for as long as the 
problem exists. We prefer forms 
because they clearly define the sys­
tem to the systems designer with 
a minimum of narrative.

The Systems Folder at our instal­

lation is a six-section, two-part 
folder. This folder is composed of 
forms that link all information 
together. The first part, Manage­
ment Information, contains man­
agerial decision making informa­
tion that is clear and concise. The 
second part, System Design/Pro­
graming Information, contains 
problem information that is com­
pletely linked for systems design 
and programing.

The Management Information 
Part, Part One, has three sections. 
Section One, the Purpose of the 
System, contains a four-line narra­
tive of what the user wants from 
the system. Section Two, the Para­
meters of the Problem, indicates 
the variables that enter into the 
solution of the problem. Section 
Three, the Sources of the Data, 
shows where the user obtained his 
data.

The System Design/Programing 
Information Part, Part Two, con­
tains three sections. Section One, 
the Output Analysis, defines the 
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ends sought by the user. Section 
Two, the Input Analysis, defines 
the type of input that the user will 
enter into the system. Section 
Three, the Process, describes the 
flow of data from input to output 
and all the procedural steps to be 
taken to reach that goal.

If the systems representative must 
also serve as a systems designer (as 
he may have to in small installa­
tions ), there should be an optional 
third part of the systems folder, the 
Decision Tables, which would de­
scribe the logic of the programs 
within the system.

When the Management Informa­
tion Part has been completed, the 
manager has a concise, document­
ed basis for assessing the value of 
the system to the total organization 
and assigning priorities on system 
design, programing, and computer 
time. When the System Design/ 
Programing Information Part has 
been completed, the system de­
signer has all the user data already 
gathered for him and can devote 
his time to producing well struc­
tured modular programing systems 
that optimize the use of the exist­
ing hardware.

If the systems man is serving as 
the systems designer, the third 
part, the Decision Tables, provides 
the programers with a clean mod­
ular design that will help them 
build bug-free programs from the 
start.

The Systems Folder creates con­
cise system documentation with all 
loose ends flagged. Both the user 
and the systems staff know if holes 
exist and where they are. A power­
ful package like the Systems 
Folder puts a sound basis for re­
solving the user’s problem in the 
hands of management, systems de­
signers, and programers.

Example

The best way to illustrate how 
this technique works is to present 
an example of the process that the 
systems man follows in a particular 
application area.

Let us take an example from 
traffic operations research. The 

user has to verify a theory and a 
technique called conflicts analysis. 
According to the user, it is a 
“method for inexpensively optimiz­
ing the safety of an intersection de­
sign. This will resolve a municipal 
planning safety problem.”

The first thing the systems man 
knows about this job is that the 
user’s name is Bill Baker and that 
he is a member of the traffic opera­
tions division. His name and or­
ganization code on the form tell us 
this.

The systems man knows Bill’s 
room and phone number and what 
he wants the system to do, in gen­
eralized user’s terms, of course.

The systems representative calls 
Bill and gets him prepared for what 
the systems and programing group 
wants. He tells him what his own 
function is and schedules an in­
terview with him to discuss his 
system. Bill now knows more about 
the systems representative and his 
function.

During the initial interview the 
systems man finds out a little about 
Bill. He is looking for answers to 
questions like these: What is his 
research background? What are his 
sources of data? How reliable are 
they?

During the first interview the 
systems man will probably not be 
able to define the system well 
enough for data processing, but he 
will begin to understand what Bill 
wants out of the system. The sys­
tems representative knows from ex­
perience that in a research project 
it may take several interviews to 
define a system adequately from a 
data processing standpoint.

As it turns out, the systems man 
finds that Bill has had a lot of pure 
research experience and is well 
versed in data processing. He has 
a traffic operations project that is 
much needed by state, local, and 
municipal governments: a way to 
forecast the safety of an intersec­
tion even before an accident takes 
place on it. In addition, using the 
same data, he has found a way 
to maximize the safety of any 
given urban or rural intersection 
at minimum cost. The systems man 

also finds that enough interest has 
already been generated so that 
there will be demand for the re­
sults of the project in all the states 
and in foreign nations as well.

After several interviews with the 
user the systems man begins to get 
a feel for the magnitude of the 
systems and programing effort. The 
project is still in the first stages of 
basic research. There will be a lot 
of problem definition required 
from Bill and a lot of programing 
and detailed systems work to do. 
Statistical techniques for correla­
tions have yet to be selected or de­
signed. Sophisticated procedures 
for optimality analysis have to be 
employed, possibly requiring re­
gression analysis, mathematical 
programing, and game theory. In 
short, it looks like a very com­
plicated project. The systems and 
programing effort and the com­
puter time will be costly.

We will begin to receive data 
from the state highway depart­
ments that are collecting the data 
in about four months. This implies 
that the initial phase of the sys­
tem, the sort, edit, and update 
programs, should be completed by 
the time initial inputs are already. 
The system will be completely de­
fined by the user in about six 
months. This implies that the pro­
cessing phase of the system will 
not begin until some actual data 
have become available for testing. 
Although data submission by the 
states will not be complete until a 
year from now, it may be possible 
to accelerate completion of sys­
tems and programing before then. 
This can be accomplished if the 
user can define his system in stages. 
If this breakdown is feasible, the 
system can be designed and pro­
gramed in modules on the basis 
of the user’s definitions.

With the deadlines known, the 
system can be divided into logical 
phases and defined, approved, and 
scheduled for design and program­
ing in acceptable modules.

The first part of the Systems 
Folder contains management infor­
mation. In Part One, Section One, 
the Purpose of the System, the sys- 
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tems man documents that Bill’s sys­
tem is an attempt to verify the 
theory that if there are a number 
of near accidents (or conflicts) in 
an hour, there will be a propor­
tional number of actual accidents 
in a year.

If the correlation of historical ac­
cident data to conflicts proves sig­
nificant, counting conflicts at an 
intersection in an hour could give 
a good indication of the number 
of accidents that will occur at that 
intersection in a year. Statistically 
relating information about the type 
and number of conflicts to the 
types of correlative measures that 
alleviate conflicts can provide a 
basis for designing an optimally 
safe intersection.

The second section, the Para­
meters of the Problem, indicates 
that the variables surrounding the 
problem include the traffic flow, 
the conflicts, and the intersection 
data. The Systems Folder shows 
the numerical method that Bill will 
use for describing the flow of traf­
fic through an intersection, for de­
scribing conflicts, and for describ­
ing the type and size of the in­
tersection.

The third section, the Sources of 
Data, shows that state highway 
departments will collect data for 
the user through established data 
collection procedures, which are 
also described in the third section. 
These forms are shown to be easily 
keypunchable. Gathering the data 
accurately on these forms requires 
little skill or training.

Other benefits
The data processing manager 

now has an idea of what Bill’s pro­
ject is about. He has an estimate of 
the cost of the project. He can see 
the project’s impact and value to 
the entire organization and can 
allot resources accordingly. He 
does not spend time or money on 
ill-conceived projects or projects 
of questionable value to the orga­
nization as a whole. He has the 
information needed to reconcile 
the objectives of this project with 
total organizational objectives,

The number of conflicts (near accidents) at a given inter­
section per hour could give a good indication of the num­
ber of accidents that will occur at that intersection in a year.

which puts him in a position to be 
more valuable to top management.

So, even if the systems man only 
fills out the Management Informa­
tion Part, he has covered his costs. 
But now he has established a 
working relationship with Bill. As 
a result, he can now define his sys­
tem in greater detail than before 
and at the cost of little additional 
time. The input and output an­
alysis sections of the System De- 
sign/Programing Part, Part Two, 
are completed by entering a line­
by-line detailed analysis of both 
the input and the output. After the 
analysis of the input and output 
formats has been completed, the 
analyst relates each item of the 
output to the input or to some in­
termediate step in the process. By 
this process of linking input to out­
put, he has helped the systems de­
signer in the same manner as he 
helped the manager. Documenta­
tion that is problem-oriented is 
never obsolete. The system design­
er can always use the systems 
documentation to create the most 
efficient machine-oriented techni­
ques and processes to arrive at the 
output from the input.

By filling out Section Three of 
the Systems Design/Programing 

Information Part, the Process, the 
systems man gives the designer a 
description of the links between 
input and output. If any link is 
missing, that will be demonstrated 
in this section. This section also 
contains a system decision table 
and a preliminary systems flow 
chart that can be used to divide 
the system into modules for sched­
uling. If any items are missing, the 
systems man can follow up on these 
until Bill has given him a com­
pletely clean definition. Bill’s vital 
interest in meaningful output en­
sures that he will be most happy 
to fill in any omission that may 
prevent completion of a perfectly 
clean definition. The systems repre­
sentative has already seen the value 
of the system to the organization 
and can give the designer complete 
information that is well tied to­
gether. The designer can afford to 
spend more time in planning and 
creating a clean, efficient modular 
design that employs the hardware 
currently installed and the capa­
bilities of his personnel most effi­
ciently. This time is well spent. It 
will pay high dividends in the pro­
graming phase.

The systems man can perform all 
of the liaison between the user and 
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the systems group. Systems de­
signers and programers need to 
contact the user with much less 
frequency. The systems man has 
flagged the holes. The designer can 
ask the user specific questions on 
the basis of these flags. When ques­
tions like “What do you mean by 
this?” or “How did you get to this?” 
have all been answered or flagged, 
the Systems Folder is submitted to 
the user for approval. The user’s 
approval is the green light that in­
dicates that the system is ready 
for detailed systems design and 
programing. Approval avoids the 
embarrassing situations caused 
when a user says, “This is not what 
I said I wanted.”

An additional benefit of this ap­
proach is that the systems man edu­
cates the users in systems defini­
tion techniques for data processing. 
Since the systems representative 
has proved that the systems ap­
proach really has helped the user to 
define his problem, users begin to 
turn in complete, well defined 
statements that only need examina­

The systems representative has flagged holes. The designer can 
ask the user specific questions on the basis of these flags.

tion and approval by the systems 
man. When this happens, the sys­
tems man has worked himself out 
of a job—and, if the manager is 
smart, into a bigger one. He has 
become familiar with the many ap­
plication areas in the organization 
and their problems. Training of 
this nature provides a solid foun­
dation for any top-echelon execu­
tive.

Review
In summary, these are the ele­

ments of the three-part Systems 
Folder.

Part One, Management Informa­
tion, provides the preliminary in­
formation required to understand 
what the user intends to do and 
to evaluate how well he will be 
able to do it—in short, a basis for 
judging the value of the user’s sys­
tem to the organization as a whole.

Part Two, Systems Design/Pro- 
graming Information, describes the 
outputs desired and the inputs 
from which to derive the outputs 

as well as a process by which the 
work flows from input to output. 
The process serves as a basis for 
determining whether a system is 
completely unified and a method 
for tying any loose ends together.

Part Three, Decision Tables, is 
an optional section used when the 
systems man also does detailed de­
sign and analysis. This part pro­
vides the programer with a com­
plete series of decision tables that 
can be used to prepare well struc­
tured modular programs.

At a more detailed level, each 
section interrelates.

Part One, Section One, the Pur­
pose of the System, provides the 
manager and the systems designer 
with the system purpose. This sec­
tion provides an integrating point 
for the manager to judge the worth 
of the system: How well does the 
planned system serve its own pur­
pose? Placing this integrating point 
first on the report keeps the pur­
pose that the system is trying to 
fill paramount in everyone’s mind.

Part One, Section Two, Para­
meters of the Problem, indicates 
the type and scope of the data to 
be processed. An examination of 
the parameters will indicate the 
important variables whose absence 
may endanger the validity of the 
results. A parameter may have 
been overlooked by the researcher. 
Putting the information in this for­
mat makes it likely that any mis­
sing parameter will be discovered 
long before programing begins. If 
the researcher is aware of the mis­
sing parameter but has not yet 
established it, that fact will be 
shown in this section. The manager 
thus has another basis for judging 
the worth of the system: Are all 
parameters well thought out and 
adequately defined? If the answer 
is no, the researcher cannot logic­
ally expect his system to meet his 
needs.

Part One, Section Three, Sources 
of Data, indicates whether the 
data will meet the requirements 
established by the Parameters of 
the Problem. If the sources of data 
are poor, the validity of the end 
product is seriously in question. Is
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When errors are discovered too late, the user complains, "It's the programer's
fault," while the programer argues back, "You didn't say what you wanted."

it an integrated system that com­
pletely fills the requirements of 
the problem? How much does the 
user know and expect from data 
processing? If he knows too little 
and expects too much, he may not 
be able to communicate with the 
systems man, or he may be unable 
to accept data processing definition 
techniques that could be helpful 
in creating a more purposeful sys­
tem. By analyzing this section, the 
manager has a final basis for judg­
ing whether the system can fill the 
needs of the user: Are the sources 
of data reliable? Will they give 
meaningful, representative data, or 
will we get garbage in and, as a 
result, fail to meet the ends sought 
by the system?

Part Two, Systems Design/Pro- 
graming Information, Section One, 
Output Analysis: What does the 
desired output look like? The sys­
tem designer can judge this out­
put against the purpose of the 
system to see if it is compatible 
with the requirements. By placing 
the output first in Part Two, the 
system designer can keep the end 
result sought firmly in mind.

Part Two, Section Two, Input 
Analysis: What does the data base 
look like? What documents will 
be submitted by the user? How 
will they be converted to machine- 
readable form? How are the fields 
tied to the results desired? By 
studying the Input Analysis, the 
designer may meaningfully relate 
the purpose and the parameters to 
input and output.

Part Two, Section Three, Pro­
cess : How do the data flow through 
the system? This section ties inputs 
to outputs. Process provides the 
designer with major decision points 
and computations in the system. It 
shows the relationships among the 
results sought and the input. If any 
portion of the data base fails to 
relate to the output desired, that is 
documented here.

No loose ends
This document is the basis for 

discovering missing inputs, para­
meters, or interrelationships. “Mis­
sing links” are now obvious to any 
reader at the outset. There are no 
loose ends to tie together at the 
last moment when programing 
changes would be costly and frus­
trating.

By organizing through the Sys­
tems Folder the systems man can 
see loose ends and ask the user 
specific questions. When a system 
is defined this tightly, there is 
considerably more plan with less 
aimless action.

The only alternative to a well 
defined approach is systems design 
and programing by crisis. In this 
instance, programing is done from 
the top down. The programs are 
then compiled and debugged. Out­
put is then corrected and returned 
to the user for reprograming. Er­
rors are discovered too late; then 
time is wasted in fault-finding. The 
user complains; “It’s the pro­
gramer’s fault.” The programer ar­

gues, “You didn’t say what you 
wanted.”

What are the implications?
Programers’ professional needs 

are to be vitally involved in re­
solving a problem that is interest­
ing and complex in and of itself. 
They are only secondarily interest­
ed in making certain that the user 
has communicated his needs prop­
erly. As a result they may not be 
aware of the true requirements of 
the user.

The user, on the other hand, is 
so completely involved in his pro­
ject that he often fails to define re­
quirements that are quite obvious 
to him yet quite obscure to the 
data processing group.

Problems of definition have to 
be solved, regardless of who is 
found to be at “fault.” These prob­
lems can and should be avoided. 
The net loss is to the entire or­
ganization, not just to the user 
group or the data processing group.

In the last analysis, when the 
organization as a whole loses no 
group within it wins.

There is no one at “fault” who 
“causes” a crisis. Crisis situations 
result from the usual lack of com­
munication between any two dis­
ciplines. Crises are prevented 
through understanding. Under­
standing is created through effec­
tive communication.

The systems man and his tool, 
the Systems Folder, help create 
the communication that is needed 
to cut the interdisciplinary under­
standing gap.
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Mechanization of accounting functions permits use 
of a single item of data for a number of purposes. 
Here are some suggestions for the use of common 
data through a wide variety of uses in business—

INTEGRATED DATA PROCESSING
IN BUSINESS ACCOUNTING

by Rainer R. Schultheiss
Management Consultant

The aim of integrated data pro­
cessing in business accounting 
is the optimum combination of in­

dividual functions, i.e., financial ac­
counting, costing, payroll, stock 
control, investment accounts, sta­
tistics, planning, and management.

In a materials costing program, 
for example, integration of data 
processing demands not only that 
the costing should be carried out 
consistently and that summary 
stock and flow lists should be pre­
pared but also that the same pro­

gram should create output data 
that can automatically be used for 

1. financial bookkeeping for en­
tries in appropriate accounts

2. costing to establish the curve 
of operational costs

3. statistics for grouping mate­
rials used according to type, meth­
ods of production, or cost

4. planning for analysis of dif­
ferent types of material.

The output may also be in a 
form suitable for specifying or au­
tomatically printing orders. Inte­

gration may have the further mean­
ing that these operations are car­
ried out in the same program, de­
pending on the requirements of the 
particular undertaking.

Types of integration
We must therefore endeavor in 

the statement of functions to set 
up the accounting headings so that 
there are minimum duplication and 
maximum use of all input data. As 
a matter of fact, the extent to which 
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this double aim is achieved is 
the measure of functional integra­
tion.

Mechanical integration, in con­
trast, aims to carry out simulta­
neously, so far as is possible, the 
separate stages of data processing, 
whether input, output, or internal 
computation. Success in mechani­
cal integration depends on the type 
of configuration of the data pro­
cessing system being used. For ex­
ample, extensive sorting and col­
lating operations are needed to 
extract data from conventional 
punched card machines, and separ­
ate processes are necessary for cal­
culation, printing, and punching. 
With the introduction of punched 
card computers, on the other hand, 
these operations can to some 
degree be carried out simulta­
neously.

With automatic data processing 
installations using magnetic tape 
units and/or magnetic disk stor­
age, mechanical integration reaches 
a still higher level, particularly 
through the economy in sorting 
and collating operations that re­
sults from the availability of larger 
memories and through the possi­
bility, available in many modern 
systems, of running several pro­
grams simultaneously but inde­
pendently of each other with com­
mon data.

Computer essential
The problems of mechanical 

and functional integration are, of 
course, intimately connected. It is 
seldom possible to handle the cost­
ing of materials and their specifica­
tion on a properly integrated basis 
with a conventional punched card 
installation. The two can be func­
tionally integrated only with the 
help of mechanical integration 
through a computer system.

No integrated system is eternal. 
It must be modified whenever the 
pattern of requirements or the 
available data processing systems 
or both are substantially modified. 
There is no such thing as optimal 
functional or mechanical integra­
tion once and for all.

Economic operation of the ac­
counting system calls for analysis 
of the relationships among indi­
vidual programs and their organi­
zation in such a way that the in­
formation needed for a particular 
program—and the results yielded 
by it—may be used for as many 
other programs as possible. Sub­
stantially increased efficiency can 
be obtained by using a single input 
of data in different ways in dif­
ferent programs. The relatively 
high cost per individual program 
of preparing data, in punching 
cards, for example, can be reduced 
if more programs can be construct­
ed to use the same cards.

Costs
Unfortunately, the cost savings 

that can be achieved through the 
integration of data processing are 
difficult to quantify. It can be said, 
however, that the accounting 
system will operate more economic­
ally

• with a higher value of infor­
mation output for a given expendi­
ture on data preparation, transport, 
and processing and

• with a lower expenditure on 
these data operations for a given 
value of information in a desired 
limited form.

This proposition often facilitates 
decisions in practice. Suppose that, 
in the example of the material pro­
gram cited earlier, it is proposed to 
calculate and print out future or­
ders. Against the costs of repro­
graming, a trivial increase in card 
punching, and some minimal in­
crease of machine operating time 
can be set a reasonably concrete 
value of information: Orders will 
be geared to requirements, mini­
mizing risk of interrupting produc­
tion; the most favorable order 
quantities can be calculated in 
each case; the possibility of ex­
ploiting rebates on substantial or­
ders is enhanced; the workload of 
the purchasing staff will be re­
duced; etc.

The first requirement, therefore, 
is understanding and utilization of 
the functional interdependencies 

among the individual parts of the 
accounting system.

Interdependencies
To make use of interdepend­

encies in the context of functional 
integration it is first necessary to 
recognize them clearly. To take an 
extreme example, it would be dis­
astrous if the identities of sales 
representatives were omitted in in­
voicing details when there might 
be need, either now or later, to 
develop statistics on sales of pro­
ducts by sales representatives.

It is unwise to look too far ahead 
in introducing data processing sys­
tems in management accounting. 
In practice, however, all too often, 
because of ignorance of functional 
relationships and mechanical pos­
sibilities, attention is devoted only 
to the kinds of exploitation of in­
formation that are already in use 
—sometimes not even to all of 
these.

An important principle to be ob­
served in the introduction of data 
processing systems is that the spe­
cification and construction of input 
should be planned in such a way 
that advantage can be taken of the 
maximum number of possibilities 
for exploiting individual data. Ex­
isting uses of information should 
be examined in terms of their ne­
cessity and their appropriateness to 
the purpose, and possible future re­
quirements for information should 
be allowed for to the extent that 
is possible and economically ac­
ceptable.

The ancient principle, modera­
tion in all things, applies to func­
tional integration of data process-
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ing. To attempt a move into a 
highly integrated system on the 
first introduction of ADP would be 
just as stupid as to overlook the 
possible advantages to be gained 
from using functional interdepend­
encies.

The golden mean
In any case, prudence in ap­

proaching integration is advisable 
in view of the relatively severe de­
mands it makes on the manage­
ment and organizational ability 
and understanding of many em­
ployees. Highly integrated systems, 
for example, those in which a 
closed loop can be set up from the 
initial orders and their modifica­
tions through production to invoic­
ing, costing, and bookkeeping, 
quite simply demand too much 
from employees for it to be pos­
sible to begin at that level. Few 
people can grasp the totality of re­
lationships within a highly inte­
grated system immediately. Thus, 
the usefulness of such systems 
would perforce be small at the out­
set. An additional problem is the 
continual emergence of need for 
modifications, for in large programs 
a “chain reaction” can be built up, 
and substantial expenditure of time 
is required.

Moreover, the greater the degree 
of integration the more serious are 
the consequences of a stoppage of 
the ADP system, whether because 
of a program error or because of 
late arrival of data at the comput­
ing center. The result of such a 
stoppage may be an appreciable 
interruption of processing, with an 
inevitable reduction in the profit­
ability of the system.

For these reasons it is absolutely 
necessary in practice to make a 
modest beginning in integrating 
data processing to gather experi­
ence and then to raise the level of 
integration only gradually and with 
an eye to economy and to balanc­
ing the risks.

The golden mean is not easy to 
find. It is most important for all 
individuals in management con­
cerned with ADP to have an ad­

equate understanding of it because 
active cooperation and constructive 
proposals can be expected from 
those concerned only when they 
have an overall picture of the ram­
ifications of different functions and 
the methods being adopted. So 
long as employees persist in their 
own personal interpretations of 
their jobs, taking no account of the 
changes introduced by the ADP 
system, such psychological obsta­
cles as distrust and fear of job loss 
will inhibit cooperation.

Functional interdependencies
The table on pages 32 and 33 

shows the programs for all func­
tions of the accounting system and 
for a part of the areas related 
to it. Input and output informa­
tion can be easily identified. The 
triangles indicate functional inter­
dependencies where the input data 
units arise automatically from 
other programs. The figures in each 
triangle refer to the program of 
origin.

The layout of the table expresses 
the interdependencies among the 
programs in the accounting system 
in two different ways:

1. The division by program 
function shows which data units 
are required for a particular pro­
gram and their origin.

2. The division by data unit 
function shows to which program 
in the whole system one particular 
data unit provides the input.

An important advantage of the 
layout is in its systematic divisions. 
The horizontal divisions by sectors 
of the accounting system (book­
keeping, statistics, planning, and 
distribution of resources) and the 
vertical divisions by sectors of pro­
duction mean that related pro­
grams can be shown side by side. 
These relationships suggest that it 
can be useful to construct a multi­
ple program out of several related 
programs. For example, the verti­
cal grouping of programs for the 
planning of labor force, plants, and 
materials in one multiple program 
may provide all the basic details 
necessary for the management of 

the production process, provided 
that the operational requirements 
are simple enough to be accom­
modated in a single program.

Such a grouping of programs 
usually saves data processing time. 
However, the storage and com­
putation capacity of the machine 
and the types of input and output 
equipment must be such as to per­
mit such multiple programs.

The table also can be used to 
determine which data for non­
routine decisions may be obtained 
from individual routine programs 
in the accounting system. Thus, the 
reject figures registered in the out­
put program may provide an es­
sential basis for quality control; 
the past or foreseeable records of 
peak capacity may be used for 
calculations of investment; etc.

In principle, the table can be ap­
plied to operations of any size. In­
dividual programs, however, differ 
in scope and weight, depending 
on the individual relationships 
within a given undertaking.

The table may also be helpful 
in cases in which a fundamental 
decision about the introduction of 
computer systems is being con­
sidered, for example:

• when a computer system is to 
be introduced into the company 
for the first time

• when an existing punched 
card system is to be converted to 
automatic data processing

• when an existing computer 
system is to be extended to cover 
new functions.

Integration and organisation
The present-day aim of integra­

tion is to achieve the greatest pos­
sible mutual matching and defini­
tion of present and prospective 
areas in which information has to 
be handled, using appropriate and 
economic data processing systems, 
whether already installed or avail­
able on the market.

The integration of data process­
ing will yield valuable returns only, 
of course, where its use can be ex­
tended throughout the whole or­
ganization.
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Adapted from a speech given before the AICPA Fifth 
National Conference of Computer Users, held in 
Chicago in May. The Conference itself will be cov­
ered in the September-October issue—

SYSTEMATIC TECHNIQUES FOR COMPUTER 
EVALUATION AND SELECTION

By John R. Hillegass
Computer Conversions, Inc.

As you all know, there is a very 
wide variety of computer 

equipment and supporting software 
on the market today, with dozens of 
suppliers contending for your hard­
ware and software dollars. You’ve 
probably heard more than one com­
puter user say that it’s all pretty 
much alike, and that there are 
few, if any, significant differences 
in the capabilities and features of 
the equipment and software avail­
able from the various manufac­
turers. On the basis of our own 
experience in equipment and soft­
ware evaluation, we can say with 
great conviction that this simply 
isn’t true—and chances are that 
the user who thinks it is will be 
spending a lot more money than 
he should to get the computing 
power he needs—as much as thou­

sands of dollars more each month.
Among the available computers 

in any given class, there are very 
significant differences in their per­
formance per dollar and their over­
all suitability for specific applica­
tions. Therefore, the use of syste­
matic, objective procedures for 
computer evaluation and selection 
can save you and your clients a 
great deal of time and money. 
Moreover, it can guard against the 
serious disruptions that are occur­
ring in all too many firms these 
days as a result of the installation 
of an inadequate computer.

Nothing would be more pleasing 
than to be able to tell you all 
about a simple, foolproof tech­
nique that would guarantee selec­
tion of the most suitable computer 
system for your needs. Unfortu­

nately, no such technique is avail­
able today, and none is expected 
within the foreseeable future. The 
development of such a technique 
simply has not been possible—de­
spite the great demand for it—be­
cause of the many nonhardware fac­
tors that have an important effect 
upon overall computer performance 
and economy but are extremely diffi­
cult to pin down in any quantitative 
manner, factors such as compati­
bility with your present equipment, 
expandability to handle new appli­
cations, ease of programing, quan­
tity and quality of the manufactur­
er’s support, availability and quality 
of maintenance service, back-up 
considerations in the event of 
equipment failure, and many more.

There are, however, a number 
of techniques available today that
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Standard benchmark 

problems, as featured in the 

widely used Auerbach EDP 

reference services, are 

designed to be representative 

of typical computer 

workloads in both business 

and scientific applications. 
The problems include file 

updating, sorting, matrix 

inversion, and polynomial 

evaluation.

can aid very significantly in deter­
mining the most suitable equip­
ment and software for your par­
ticular needs. This article will de­
scribe briefly some of these tech­
niques and tell you about the ad­
vantages and drawbacks you can 
expect from each of them. It might 
be worthwhile to keep in mind that 
the ideal computer evaluation tech­
nique would be easy to apply, in­
expensive, comprehensive (in that 
no significant factors are over­
looked), and totally valid (in that 
it always leads to the correct con­
clusion as to the most suitable 
hardware and software). Now let’s 
see how close each of the available 
techniques comes to satisfying these 
criteria.

Instruction mixes
First, there are the instruction 

mixes. To compare central process­
or speeds, several weighted mixes 
of instruction execution times have 
been developed.12 Probably the 
most popular one is the Gibson 
Mix, originally developed by the 
Air Force. Each of these mixes is 
simply a weighted average of the 
execution times for a number of 
the most commonly used instruc­
tions. A weighting factor is assign­
ed to each instruction in accord­
ance with somebody’s opinion of 
that instruction’s frequency of oc­
currence in programs of a certain 
general type.

Instruction mix times are easy to 
calculate and compare, but they 
can only measure central processor 
speeds. Furthermore, these me­
thods ignore the facts that the fre­
quencies of different types of in­
structions vary widely in programs 
for different applications and that 
a single specialized instruction in 
one computer may be able to per­
form functions that require several 
of the basic instructions in other 
computers.

For the scientific computer user 
who applies them with due cau­
tion, instruction mixes can provide 
useful approximations of raw com­
puting power. But for the business 
computer user who needs balanced 

computing and input/output pow­
er, they are likely to be misleading 
and virtually useless.

Second, there is the so-called 
kernel approach. A kernel is a sim­
ple problem, presumably represent­
ative of typical business or scien­
tific computer applications, that is 
coded and timed for each of the 
computers under consideration.1,2

Kernels permit each computer’s 
internal instruction repertoire to be 
used to best advantage, but, like 
the instruction mixes, they general­
ly ignore input/output considera­
tions and software performance 
factors. Moreover, it is usually dif­
ficult or impossible to relate the 
times for an assortment of kernels 
to a given user’s real data process­
ing applications.

Third, there are standard bench­
mark problems, as featured in the 
widely used Auerbach EDP ref­
erence services.3 These standard 
problems are designed to be repre­
sentative of typical computer work­
loads in both business and scien­
tific applications. The problems in­
clude file updating, sorting, matrix 
inversion, and polynomial evalua­
tion.

To help ensure objective com­
parisons, the standard problems are 
rigidly specified in terms of input 
data, computations, and results to 
be produced. On the other hand, 
factors such as master file arrange­
ment and detailed coding methods 
are left flexible to permit optimum 
use of the distinctive capabilities of 
each computer. Finally, to assure 
realistic comparisons between com­
petitive systems, the equipment 
configurations as well as the prob­
lems are standardized. Each com­
puter’s performance is measured in 
a number of different standardized 
configurations.

The execution time for each 
standard problem on each stan­
dard configuration is determined 
by calculating all input/output 
times and central processor times 
and then combining them with due 
regard for the system’s capabilities 
for simultaneous operations. The 
results are presented in the form 
of graphs that show each computer
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system’s performance over a wide 
range of problem parameters and 
equipment configurations.

These standard benchmark prob­
lems can give you a good idea of 
the overall performance character­
istics of competitive computers on 
applications similar to your own. 
It is not always easy, however, to 
relate the standard problems and 
standardized equipment configura­
tions to your own particular prob­
lems and equipment needs. More­
over, the important effects of soft­
ware performance and of advanced 
operating techniques such as multi­
programing, time sharing, and data 
communications are virtually ig­
nored.

Fourth, there is an even more 
widely used type of benchmark 
problem which may be called “live” 
benchmarks. These are problems, 
designed to be as representative as 
possible of a specific user’s work­
load, which are actually pro­
gramed, compiled, executed, and 
timed for each of the computer 
systems under consideration.4 Live 
benchmarks provide an excellent 
opportunity to observe each com­
puter system’s overall performance, 
including the effects of input/out- 
put simultaneity and software inef­
ficiencies. They can also tell you 
a great deal about the ease or dif­
ficulty of programing and operat­
ing each system.

Drawbacks
There are three main drawbacks 

associated with the use of live
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benchmarks. First, they tend to be 
comparatively time-consuming and 
expensive to prepare. Second, it 
may be impossible to conduct live 
benchmark tests when the interest 
in a new computer system is high­
est—immediately after its introduc­
tion. Third, and most important, it 
is usually very difficult to accur­
ately estimate a computer’s overall 
performance on a user’s entire 
workload on the basis of its per­
formance on a few simple bench­
mark problems—particularly where 
the user has a wide range of ap­
plications or where some of these 
applications involve data commu­
nications or multiprograming.

The fifth evaluation technique is 
computer simulation. This involves 
the use of a computerized model 
to determine the run times for pre­
defined program runs and equip­
ment configurations.5 The two best 
known examples are Comress’ 
SCERT (Systems and Computers 
Evaluation and Review Technique) 
and a newer technique called 
CASE (Computer Aided System 
Evaluation).

Each of these techniques consists 
of a complex computer program 
and a library of hardware and soft­
ware factors describing the key 
characteristics of most of the com­
mercially available computer sys­
tems. Given a series of program 
run specifications and a series of 
equipment configuration defini­
tions, the program determines the 
estimated execution time for each 
run on each configuration. The de­
tailed reports produced by the pro­
gram also specify other useful in­
formation such as estimated mem­
ory requirements, programing time 
requirements, environmental re­
quirements, and equipment costs.

These simulation techniques are 
probably the most elaborate ones 
yet developed to aid in computer 
selection. The estimates they pro­
duce appear to be generally valid 
for straightforward, batch-type ap­
plications but distinctly less reli­
able for more sophisticated opera­
tional modes such as those in­
volving multiprograming or data 
communications. Preparation of the

It is not always easy to relate 

the standard problems and 

standard equipment 

configurations to your own 

particular problems and 
equipment needs. Moreover, 

the important effects of 
software performance and of 

advanced operating 

techniques are virtually 

ignored.
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detailed input specifications is 
time-consuming, and the techni­
ques are by no means inexpensive 
to use. Moreover, no simulation 
technique can produce valid results 
when supplied with invalid data, 
and some of the required data re­
garding software efficiencies and 
programing time requirements are 
difficult, if not impossible, to ob­
tain.

All of these computerized run­
timing techniques are essentially 
limited to the determination of es­
timated running times for user- 
defined runs on user-specified 
equipment configurations. There­
fore, they cannot relieve you of the 
basic problem of designing an ef­
fective system and finding the best 
complement of equipment to im­
plement it; they can only make it a 
lot easier for you to investigate a 
large number of alternative cases.

The sixth type of evaluation 
technique can be referred to as the 
weighted factor methods.6,7 A num­
ber of techniques have been de­
veloped to systematize the process 
of computer selection by assigning 
weighted point scores to each sig­
nificant factor within the general 
categories of equipment character­
istics, programing, software sup­
port, pricing, etc. An appropriately 
weighted score is assigned to each 
factor for each competing com­
puter system. Then the scores are 
added up, and the system with the 
highest point score ostensibly is 
the best choice.

Weaknesses of technique
The fatal flaw here is that the 

factors to be considered and the 
weights to be assigned to them are, 
by necessity, chosen arbitrarily. No 
objective guidelines exist for match­
ing them to a particular user’s 
needs. It is unlikely that any two 
analysts, given the job of inde­
pendently establishing appropriate 
factors and weights to select the 
best computer for a particular in­
stallation, would arrive at similar 
conclusions. The weights can easily 
be juggled to lead to virtually any 
desired result. Furthermore, there 

is a real danger that by the time 
the analyst has performed all the 
necessary weighting and scoring 
calculations, he may tend to lose 
sight of their shaky foundations 
and attach undue significance to 
the results, which are subject to 
error.

The published articles describ­
ing the various weighted factor 
techniques can provide convenient 
checklists of factors that should be 
considered in computer evaluation 
studies. But in terms of their use 
as objective selection techniques 
they should be viewed with deep 
suspicion.

The seventh evaluation method, 
the cost/value technique, is a var­
iation of the weighted factor meth­
ods.8 It represents a significant im­
provement over them in that it 
strives to establish meaningful re­
lationships between the items of 
value to the user and their costs. 
Proposals from the manufacturers 
are ranked by a scheme called 
cost/value accounting. This in­
volves taking the total cost of a 
proposed system and deducting the 
estimated values of all the desir­
able extra features included in that 
proposal. The difference is then 
considered to represent the cost of 
satisfying the mandatory require­
ments set forth in the user’s re­
quest for proposals. The system 
with the lowest cost for satisfying 
the user’s mandatory requirements 
is then judged the best choice, be­
cause the values of the desirable 
extra features offered have already 
been taken into account.

The cost/value technique is 
quite sophisticated and compre­
hensive. But, like the weighted 
factors methods, it forces the user 
to assign quantitative values to 
many factors for which no objec­
tive guidelines exist. Consequently, 
there is a very real possibility that 
the results will be biased and mis­
leading.

You can see that each of these 
seven evaluation techniques has 
significant advantages and draw­
backs associated with it, and each 
falls far short of being ideal. Some 
of these techniques, such as in­

struction mixes and kernels, deal 
strictly with hardware perform­
ance. Others, such as live bench­
marks and simulation, introduce 
the important element of software 
performance as well. Still others, 
notably the weighted factors and 
cost/value techniques, attempt to 
give proper consideration not only 
to hardware and software but also 
to the many other factors which are 
important in computer selection, 
such as reliability, compatibility, 
expandability, manufacturers’ sup­
port, and contract terms.

Since all of the evaluation tech­
niques discussed here obviously 
have significant disadvantages as­
sociated with them, the picture 
may seem rather bleak. Fortunate­
ly, it isn’t nearly as bad as it looks. 
It is possible to make objective 
computer selections with a high 
degree of confidence that the 
equipment and software selected 
will truly be the most suitable and 
economical choice. What is needed 
is a combination of one or more 
of the formal evaluation techniques 
just described with a systematic 
overall selection procedure and a 
good deal of old-fashioned common 
sense.
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January, 1966, pp. 16-19.
4 Joslin, E. O., “Application Benchmarks: 
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tional Conference, 1965, pp. 27-37.
5 Canning, R. G., “Data Processing Plan­
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April, 1968, pp. 1-13.
6Bromley, A. C., “Choosing a Set of Com­
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8 Joslin, E. O., Computer Selection, Ad­
dison-Wesley, Reading, Mass., 1968, pp. 
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Much of this report is taken verbatim from a staff 
memo of a major accounting firm, showing how it 
found time sharing of computer services cheaper for 
some work than using its own in-house machine—

TWO —FOR LESS THAN ONE

by Robert M. Smith

RECEntly, the New York office 
of a major accounting firm 

was faced with a problem that, al­
though not common yet, could be­
come so in the future. The firm 
has long had a home-office com­
puter at its Midwestern headquart­
ers, used mainly for internal func­
tions. The New York office, like 
several of the other branch offices 
around the country, used a time 
shared computer service, in New 
York’s case mainly for marketing 
information systems or operations 
research projects.

However, the firm recently de­
cided to install its own in-house 
New York computer. The com­
puter, to be used for client assign­
ments, would not be occupied 24 
hours a day. Quite logically, the 
management group informed the 
operations research staff that it 
would have to give up its time 
sharing arrangements and put all 

projects on the in-house computer.
The operations research people 

naturally weren’t happy. They were 
used to the time sharing arrange­
ment; they were versed in the 
easy conversational mode of dia­
logue with the computer over tele­
type lines. The new in-house com­
puter, on the contrary, would proc­
ess data by batches rather than on 
a random basis; they could foresee 
long delays in getting their work 
done.

Still no one could argue with the 
reasoning of management. An in­
house computer is expensive. Its 
expense is justified by the amount 
of work it accomplishes in a given 
period. Obviously, sheer econom­
ics dictated that management was 
in the right here; it would be more 
economical to use the house com­
puter for all the projects formerly 
done by time sharing.

Or would it?

Some doubts existed in one staff 
member’s mind about the pure eco­
nomics of the matter, entirely aside 
from the question of convenience 
to the operations research staff. He 
put the question to the partner 
in charge of management ser­
vices—if he could prove that there 
was no substantial saving to be 
achieved by using the in-office 
computer, could his people retain 
their time sharing arrangements?

The partner agreed that, if he 
could prove his case, the time shar­
ing arrangements would be con­
tinued, but he made it quite clear 
that he couldn’t see how time shar­
ing could possibly be cheaper than 
using a computer the firm was 
already paying for, which was idle 
part of the time.

The text of the final report to 
the partner details the work that 
was done and the results OR came 
up with:
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Of the work performed on 
the time sharing facility 

during the past twelve 

months (represented by 

$10,000 in charges), we 
estimate that only about 20% 

(approximately $2,000) 

could be transferred to an 
IBM 360/30 system 

operating in the batch mode. 

The balance of the work 
(about $8,000) would either 
he completed manually or 

be curtailed.

We have reviewed the factors 
associated with (1) retaining the 
current time sharing facility locat­
ed in the New York office, and 
(2) consolidating all time sharing 
functions on the proposed IBM 
360/30 to be installed in the new 
office location. Based on this re­
view, we have concluded that the 
first alternative, retaining the cur­
rent time sharing capability, but 
operating it at a reduced level, 
would be the best selection.

Many of the applications in 
the Marketing Information Systems 
and Operations Research areas are 
one-time limited statement pro­
grams, or make use of stored li­
brary routines, where system flexi­
bility and user interaction with 
the facility are of primary im­
portance. Fast response time and 
rapid system access are generally 
desirable in these situations. We 
believe that many of the applica­
tions now performed on the time 
sharing facility would be severely 
restricted or even curtailed if the 
only alternative were to be an 
IBM 360/30 operating in the batch 
mode.

This would occur because of in­
creased turn-around time and the 
lack of rapid access.

It is not possible to operate in 
the time sharing mode through 
the console typewriter, since no 
conversational language is avail­
able under which this can be done. 
According to IBM, a batch opera­
tion is the only possibility. This 
requirement thus virtually elimi­
nates user interaction with the 
computer system.

It will be possible to convert 
some of the time sharing applica­
tions now being run, or planned, 
to the IBM 360/30. However, re­
programing will be required, but 
this could be scheduled as part of 
the training program, or as fill-in 
work, for the programers.

Retaining the current time shar­
ing facility would cost a minimum 
of $100 per month for the ser­
vice, plus $85 monthly for tele­
phone company charges. GE time 
sharing charges for the past 12 
months have averaged about $850 

per month, all of which has been 
chargeable to client work. Tele­
phone company charges of $85 
monthly are not included in the 
GE charge.

Of the work performed on the 
time sharing facility during the 
past 12 months (represented by 
$10,000 in charges), we estimate 
that only about 20 per cent (approx­
imately $2,000) could be trans­
ferred to an IBM 360/30 system 
operating in the batch mode. The 
balance of the work (about $8,000) 
would either be completed manu­
ally or be curtailed.

Major disadvantages would be 
experienced if we were to provide 
time sharing service as part of 
the proposed IBM 360/30 system. 
These would include:

(1) The need for additional 
equipment, consisting of a 
1050 Terminal System and 
a transmission control unit, 
costing in excess of $1,000 
additional per month.

(2) Because of memory limita­
tions, the 360/30 system can 
be run either in the batch 
mode or in the time shar­
ing mode, but can not be 
run simultaneously in both 
modes. Because of the na­
ture of the time sharing ap­
plications, this factor could 
result in utilization and 
scheduling problems. To 
overcome this problem 
would require additional 
core memory and additional 
hardware and software fea­
tures.

Training value
The time sharing facility has 

proved to be a valuable training 
device. Staffmen with limited or 
no experience have been able to 
take the two-hour programed in­
struction course and within one 
or two days after completing it 
have utilized the facility for solving 
client problems.

The IBM 360/30 to be installed 
in the new office will contain about 
65,000 bytes of memory (core size 
= 65K bytes) and will have the
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capability of running both scien­
tific and commercial applications. 
It will be under control of a disk 
operating system (DOS) which 
will allow use of the commonly 
used programing languages such 
as BAL, COBOL, FORTRAN IV, 
PL1, and the like.

Time sharing, on the other hand, 
must be run under control of the 
Remote Access Computing System 
(RAX). The RAX and DOS con­
trol systems are mutually exclu­
sive, which means that both con­
trol systems cannot be mounted 
concurrently (operated in the mul­
tiprograming mode. The DOS con­
trol system will allow multipro­
graming, but this discussion refers 
to multiprograming under both con­
trol systems simultaneously).

To operate in the multiprogram­
ing mode with both control sys­
tems simultaneously would require 
a minimum of 128K bytes of core 
memory, and thus a 360/40, since 
maximum core for a 360/30 is 65K 
bytes of memory. In addition, a 
hypervisor (a master control sys­
tem requiring both hardware and 
software) would be required to 
partition memory between both 
control systems. This feature would 
require dedicated input/output de­
vices (dedicated either to DOS 
or RAX), thus either limiting the 
current system or requiring addi­
tional devices. Additional expense 
would also be incurred if a hyper­
visor were required.

Since there is limited need for 
simultaneous operation of two con­
trol systems, scheduling the IBM 
360/30 computer system currently 
on order could be arranged so as 
to operate in the time sharing 
mode at prescribed intervals dur­
ing the day. At these intervals 
the RAX control system could be 
mounted, so as to allow the use 
of a conversational language. This, 
however, has disadvantages in 
terms of limiting the flexibility of 
the staffmen using time sharing 
as a problem solving tool, and of 
tying up the computer facility. 
Since the control systems are mu­
tually exclusive, the 360 system 
must be dedicated either to batch 

operation under control of DOS, 
or to time sharing operation under 
control of RAX.

The capability of operating in a 
conversational mode (using RAX) 
would also require certain addi­
tional equipment. This would in­
clude an IBM 1050 Terminal Sys­
tem at a base cost of about $150 
per month, and an IBM 2702 
Transmission Control Unit at a base 
cost of $875 monthly, for an ad­
ditional base cost of $1,025 over the 
expense of the proposed system. 
These are minimum costs; inclu­
sion of certain features would re­
sult in higher charges. There are 
also one-time charges for private 
line installation, but we will as­
sume them to be minimal for this 
discussion.

No conversational language can 
be used on the 360/30 through 
the console typewriter. The oper­
ating system (RAX) supporting 
the conversational languages re­
quires remote stations supported 
by equipment such as that just 
described (1050, 2702). Thus, any 
access through the console type­
writer can only be made under 
the batch mode environment.

Another problem concerns that 
of the programing language. Al­
most all of the time sharing work 
in New York has been programed 
in the BASIC language, because 
of the ease of programing, the 
rapid learning cycle, and its very 
close resemblance to the English 
language. This experience pattern 
has generally been duplicated in 
all of our offices utilizing time 
sharing. The BASIC language is 
not available under DOS, and can 
only be used under the RAX sys­
tem. IBM does not support BASIC, 
and has made it available only 
because it was developed for ap­
plication on the IBM 360 System 
by one of its customers. There­
fore, language improvements and 
programing assistance would be 
available only on a limited basis.

Many of our applications are 
experimental in nature, and are 
designed to test specific hypotheses 
or to compute answers to ques­
tions of a one-time non-routine na-

The time sharing facility 

has proved to be a valuable 
training device. Staff men 

with limited or no experience 
have been able to take the 
two-hour programed 

instruction course and within 
one or two days have utilized 

the facility for solving 
client problems.
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ture. The flexibility provided by 
time sharing, and the interaction 
between the user and the system, 
have proved invaluable in analyz­
ing problems in considerably great­
er depth than would be possible 
using hand calculators. There are 
specific instances where the qual­
ity of our work has improved be­
cause the staffman has had the 
opportunity to ask ‘what if’ ques­
tions and to immediately develop 
answers. This interaction and flexi­
bility would likely be severely lim­
ited operating in a batch environ­
ment, even with express runs 
scheduled at relatively frequent 
intervals. A single error condition 
could require waiting until the 
next express run, whereas under 
the time sharing mode, immediate 
action and reaction are experienced.

Applications
Obviously, certain applications 

currently run on time sharing could 
be reprogramed and transferred 
to the IBM 360/30 system. Other 
applications, however, would be 
severely restricted and would in 
all likelihood be curtailed. Exam­
ples of each are given in the fol­
lowing sections:
A. Applications Transferable to the 

IBM 360/30 System
Some of the programs that have 
been developed for the Tax Di­
vision can readily be scheduled 
for running on the computer 
when required. Examples are: 
(1) NOTBOP, NOTSOP (Net 

of Tax Bank Option, Net 
of Tax Stock Option).These 
programs deal with de­
ferred executive compensa­
tion where the cash is put 
into a bank or given in the 
form of restricted stock, to 
result in lower tax pay­
ments.

(2) PARDIS (Partnership Dis­
tribution ). This program 
distributes totals such as 
income, credits, deductions 
and the like according to 
the percentage share of 
each partner.

Additional programs can be 

fisted but the examples serve to 
illustrate the type of short pro­
grams that can be run on a 
prescheduled basis. In each 
case significant reductions in 
staffman time have been experi­
enced, thus illustrating the ad­
vantage of mechanization.

B. Applications Not Readily Trans­
ferable to the IBM 360/30 Sys­
tem
The examples shown here illus­
trate the type of applications 
which require considerable flex­
ibility and for which the avail­
ability of the time sharing ser­
vice has proven to be particu­
larly useful.
(1)- We 

were asked by-------- ,
--------------------------  to pre­
pare a series of cash flow 
schedules as part of a capi­
tal expenditure evaluation. 
Initially we considered the 
use of time sharing mar­
ginal since approximately 
four man days were re­
quired to prepare the pro­
grams and develop a solu­
tion—about the same time 
as a manual effort would 
require. Subsequently, how­
ever, a number of ‘what if’ 
questions were posed to us, 
so that the programs were 
extremely useful in reduc­
ing both response time and 
the amount of staff time re­
quired to prepare the ad­
ditional answers.

(2)  — This work
involved a considerable 
amount of discounted cash 
flow analysis, as well as 
certain marginal analysis 
pertaining to the best plant­
ing and harvesting cycle 
for an agricultural product. 
This work was performed 
on the time sharing system 
because of the rapid re­
sponse and the numerous 
alternatives requiring anal­
ysis. Many of these alter­
natives were not evident 
until the work was under 
way—a condition frequent­
ly encountered in research

projects of this nature.
Again, other examples 

could be cited. It would be 
possible to perform some 
of this work in a batch op­
eration but keypunching 
cards and waiting to get 
results from the run make 
this option considerably 
less attractive than the flex­
ibility and interaction ex­
perienced in an on-line sys­
tem.

The case rests
This was OR’s case. No one 

would have argued that their type 
of work could be handled as well 
by batch processing as by remote 
access processing. Yet a little in­
vestigation had proved quite con­
clusively that adding the equip­
ment necessary to make the in­
house computer adaptable to re­
mote access as well as batch proc­
essing would have cost a minimum 
of $1,025 a month as compared 
with the firm’s average cost for 
the time sharing installation. This 
over a year’s period had amounted 
to $10,000, or an average of about 
$850 a month. In addition to this 
cost, there were charges of $85 
a month for telephone charges and 
equipment. The total was still far 
below the cost they would have 
assumed if they’d adapted the 
360/30 so that it could handle both 
batch processing and remote ac­
cess processing.

And they faced none of the de­
lays that would have occurred if 
they’d had to use their own ma­
chine with added equipment that 
would have had to be rotated peri­
odically.

Needless to say, management 
was astounded but convinced. The 
OR suggestion was adopted; the 
specialists have converted some of 
their work to their firm’s 360/30; 
but the pure operations research 
questions, the ones that generate 
a whole series of ‘what if’ ques­
tions, remain on the time sharing 
installation, at a saving to the 
firm in out-of-pocket costs and an 
incalculable saving in staff time.
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A METHOD

Lack of staff specialization often handicaps the small 
company, preventing it from trying advanced meth­
ods of deciding between alternative investment op­
portunities. Here’s a simple method that can be 
used effectively by such concerns—

OF INVESTMENT EVALUATION
FOR SMALLER COMPANIES

by Bernhard Schwab
University of British Columbia

and Helmut Schwab
Canoga Electronics Corporation

IN our competitive economy the 
efficient use of productive re­

sources, and specifically of capital, 
is vital to the survival and success 
of a firm. The theory of capital 
budgeting has been developed rap­
idly in recent decades, making 
available to management a num­
ber of sophisticated tools for in­
vestment evaluation.

However, comparatively few of 
these tools so far have found their 
way to widespread operational ap­
plication.

This is particularly true for the 
smaller companies, and yet it is 
these companies which often op­
erate under the most severe com­
petition and for which, therefore, 
efficient allocation of capital re­
sources is most essential. With the 
increasing complexity of today’s 
business environment, even the de­
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cisions faced by a small company 
attain a degree of intricacy that 
generally makes intuitive solutions 
at best suboptimal.

A number of reasons can be 
given for this paradox, among 
them lack of awareness and lack 
of management education. Perhaps 
the most important reason is the 
objection on small-company man­
agement’s part that most of these 
“academic” tools involve such com­
plicated analysis that their appli­
cation is not feasible in the small 
organization that cannot afford ex­
pensive staff specialists. This arti­
cle, based on a successful imple­
mentation of a sophisticated yet 
operational procedure for invest­
ment evaluation in a small com­
pany, seeks to show how small 
companies also can make use of 
and benefit from today’s more ad­

vanced methods of capital budget­
ing. It gives a brief review of some 
basic elements of modern capital 
budgeting theory and then pre­
sents a proposed scheme for oper­
ational implementation of these 
ideas.

Return on investment
Total return per dollar invested 

(along with various closely related 
criteria such as average annual re­
turn per dollar invested and total 
profit per dollar invested) is prob­
ably still the most widely used cri­
terion for evaluating business in­
vestments today. The total return 
which an investment will yield over 
the years is simply added and then 
divided by the initial investment. 
Thus, an initial investment of $10,- 
000 which will yield an annual re-
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TABLE COMPARING DISCOUNTED RETURNS FROM TWO PROPOSED INVESTMENTS

Year 1 2 3 4 5

Proposition 1
Initial investment $10,000

Return $8,000 $6,000 $1,000 $0

Proposition 2
Initial investment $10,000

Return $4,000 $4,000 $4,000 $4,000

... the first major adjustment 

which should be made by 
a firm in computing the total 

return per dollar invested is 
the inclusion of the time 
value of money, thus 

computing the present value 
of total returns in relation 

to the present value of 
initial investment.

turn of $2,000 for eight years will 
result in a total return of $1.60 
per dollar invested.

A major shortcoming of such an 
approach is that it does not take 
into consideration what is called 
the time value of money. A dollar 
today is worth more than a dollar 
a year from now; if nothing else, 
the dollar which we have today 
can be put in a bank, and interest 
can be collected on it. The time 
value of money can be included 
in the analysis by discounting fu­
ture costs and benefits to yield 
what is called their present values.

Assume that a company has the 
opportunity to invest money at 
an annual rate of return of 15 
per cent: $10,000 invested today 
would grow to $11,500 a year from 
now, to $13,200 two years from 
now (compounding the interest), 
etc. Hence, the firm would be 
equally well off receiving $10,000 
today, $11,500 a year from now, 
or $13,200 two years from now. In 
effect, the present value of $11,500 
received a year from now is $10,- 
000, and so is the present value 
of $13,200 received 2 years hence.

Discount rate
The rate of return which we 

used to derive these present val­
ues is called the discount rate. 
Generally, if we call the discount 
rate k, the present value of income 
n years from now is given by the 
standard compound interest form­
ula to be:

Present value of income n years

hence = income n years hence 
(1 + k)n

Extensive published interest ta­
bles are available to derive the 
value of (1 + k)n.

The discount rate generally rep­
resents the “alternative opportunity 
rate,” i.e., the average annual rate 
of profit per dollar invested avail­
able to the firm as an alternative 
to the investments actually under­
taken. As we saw, a company can 
always put its money into the bank 
or buy short-term paper to earn 
an annual profit of 6 per cent. In 
most cases, however, for a healthy 
company the discount rate (i.e., 
the alternative opportunity rate) 
will be considerably higher; the 
company may actually forego in­
vestment opportunities yielding 10 
per cent and higher simply be­
cause it has enough opportunities 
yielding above 15 per cent to fully 
utilize its management and capital 
resources.

Since the discount rate is based 
on the alternative investment op­
portunities, it clearly varies from 
one company to another;1 further­
more, it will vary over time as the 
general climate of investment op­
portunities varies in any dynamic 
business environment. Consequent­
ly, a company will use an average 
discount rate to eliminate short­
term fluctuations due to the ran-

1 One can generally say that, other 
things being equal, the higher the alter­
native opportunity rate the better the 
performance of the company’s manage­
ment in locating lucrative investment 
opportunities.
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Probability Distributions

dom nature of the availability of 
investment opportunities; however, 
it will adjust this average period­
ically to reflect major changes in 
the general business environment, 
such as major changes in the in­
dustry or in the general economy.

Hence, the first major adjust­
ment which should be made by a 
firm in computing the total return 
per dollar invested is the inclusion 
of the time value of money, thus 
computing the present value of 
total returns in relation to the 
present value of initial investment. 
For example, consider the two in­
vestment propositions described in 
the table on page 44.

The total returns per dollar of 
initial investment are 1.5 and 1.6, 
respectively; hence, by this cri­
terion, Proposition 2 should be pre­
ferred. However, considering the 
time value of money and assum­

ing a discount rate of 15 per cent, 
the present values of total returns 
per dollar invested are 1.06 and 1, 
respectively. We see that now 
Proposition 1 is the more desirable. 
The reason for this reversal in 
preferences is that in Proposition 1 
the returns accrue at an earlier 
time; they can be reinvested im­
mediately, thereby accumulating 
additional benefits.

Risk

Another major weakness of the 
standard return on investment cri­
terion is its failure to account for 
the uncertainties inherent in any 
business forecast and hence in any 
prediction about the profitability 
of an investment. If we say that 
an investment of $10,000 will yield 
total returns of $15,000, we do not 
really mean that this return will be 

guaranteed. Rather, we may mean 
that the probability of achieving 
a return of $15,000 or better is 
70 per cent. However, there may 
be a probability of 10 per cent 
that we will achieve no positive 
return at all, thus losing the initial 
investment of $10,000.

A manager is generally concerned 
not only with some expected re­
turn of a proposition but also with 
the risk inherent in it, in particu­
lar the risk of substantial losses. 
Hence, a manager should analyze 
investments in probabilistic terms. 
Thus, he may wish to know in the 
above example what the probabil­
ity is of incurring losses rather 
than making a positive return, with 
what probability a return of at 
least $10,000 will be achieved, or 
what level of returns will be 
achieved with a probability of 80 
per cent. Such probabilistic as­
sessments are best conveyed in the 
form of graphs such as those 
shown in Figure 1 at left.

Both parts of the figure convey 
the same information in slightly 
different form. Thus, it is generally 
a matter of taste and convenience 
which of the two one wants to use. 
The upper graph in Figure 1 gives 
the probability of returns’ falling 
within a certain range. This prob­
ability is simply proportional to 
the area under the curve within
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FIGURE 4

Comparative Utility Functions

the range (e.g., the shaded area in 
the upper part of Figure 1 repre­
sents the probability of returns’ 
being between $5,000 and $10,000). 
The lower graph in Figure 1, called 
the cumulative probability distri­
bution, gives the probability of re­
turns’ falling below a certain limit 
(e.g., according to this graph, the 
probability of returns lower than 
$10,000 equals 50 per cent, and 
the probability of returns below 
0, i.e., a loss, equals 10 per cent).

If we consider only some aver­
age or expected return of invest­
ment propositions, the preference 
ranking is trivial: The higher the 
expected return per dollar invested 
the better the proposition. How­
ever, consider two investment prop­
ositions, called A and B, which are 
described by the probability curves 
shown in Figure 2 on page 46. 
Both propositions may in effect 
yield the same average return; 
however, Proposition B involves 
considerably more uncertainty than 
Proposition A—it represents much 
more of a gamble, with a possible 
potential for large gains but also 
for large losses. Thus, while the 
expected returns may be equal 
for both propositions, management 
may well not be indifferent be­
tween the two propositions (e.g., 
a conservative management averse 
to risk may reject Proposition B 
and accept Proposition A—and 
would do so even if Proposition

B should yield a somewhat higher 
average return than Proposition 
A). In fact, the ranking of such 
investment alternatives wil be sig­
nificantly influenced by manage­
ment’s attitude toward risk, or, in 
the language of modern decision 
theory, by management’s utility of 
money gains and losses, i.e., by the 
relative value which management 
places on gains and on losses.

Utility curves

Again, such an attitude toward 
gains or losses is best represented 
graphically by deriving a “utility 
curve” as shown in Figure 3 on 
page 46. In this graph, the verti­
cal distance between the curve 
and the horizontal line is a mea­
sure of the value placed on a given 
investment outcome (gain to the 
right or loss to the left). From 
Figure 3 it would follow that the 
positive value placed on the gain 
of the first $100,000 is greater than 
the value placed on the gain of 
$100,000 (i.e., the value placed on 
a gain of $200,000 is less than 
twice the value placed on a gain 
of $100,000). Furthermore, the 
negative value placed on a loss of 
$100,000 is just as large as the 
positive value placed on a gain of 
$250,000; i.e., a 50 per cent chance 
of making a profit of $250,000 
would just be offset by a 50 per 
cent chance of losing $100,000, and 

management would be indifferent 
regarding such a proposition. Sim­
ilarly, a 50 per cent chance of 
making a profit of $1,000,000 
would be offset by a 50 per cent 
chance of losing $150,000.

Figure 4 above shows various 
possible utility functions. The 
graph on the right represents the 
most conservative position, i.e., the 
highest degree of risk aversion 
(the negative value placed on 
the loss of a given amount far ex­
ceeds the positive value placed on 
a gain of the same amount), and 
the graph on the left represents the 
most liberal position where almost 
equal values are assigned to gains 
and losses. The middle graph rep­
resents an intermediate position.

Thus, before being able to make 
intelligent and consistent invest­
ment decisions, management has 
to ask itself consciously what val­
ues it places on possible gains and 
losses. It will generally find that 
its utility curve is somewhat ad­
verse to risk (i.e., follows the gen­
eral curvature as shown in the 
middle and righthand graphs in 
Figure 4), placing higher negative 
values on losses than positive val­
ues on commensurate gains. Few 
companies would undertake an in­
vestment which will result in a 50 
per cent chance of a $100,000 loss 
even if there is a probability of 
50 per cent of making a profit of 
$100,000, and most will prefer In­
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vestment Proposition A over Prop­
osition B in Figure 2. Again, the 
company’s particular utility curve 
may vary over time—e.g., the nega­
tive value placed on losses is likely 
to depend on the general finan­
cial position of the company and 

INVESTMENT EVALUATION FORM

PROPOSITION ,__________

PREPARED BY_________________

_______  DATE _____  

STUDY BASE

____________________  SHEET ______  OF________

ESTIMATES BY: SALES PROFIT EQUIPMENT OTHER

DISCOUNT RATE _____________ ___  DATA POINT _______________ REMARKS ____________________

PROFIT
1ST YR. 2ND YR 3RD YR. 4TH YR. 5TH YR.

compounded discount rate at 15%
76 57 50

1 VOLUME CONTRIBUTION

2 PROFIT CONTRIBUTION,% BEFORE TAX

3 profit Contribution, $ before tax

4 TAX (50% OF line 3)

5 RETAINED PROFIT (LINE 3 MINUS LINE 4)

6 DISCOUNTED PROFIT (YEARLY)

7 DISCOUNTED PROFIT (CUMULATIVE)

WORKING CAPITAL
8 ACCOUNTS RECEIVABLE ( _____  DAYS)

9 INVENTORY (_____ DAYS @_____ %)

10 OTHER
11 TOTAL WORKING CAPITAL ( LINES 8,9,&10)

12 DISCOUNTED WORKING CAPITAL (YEARLY)

13 DISCOUNTED WORKING CAPITAL (CUMULATIVE)

14 SALVAGE VALUE (YEARLY)

15 DISCOUNTED SALVAGE VALUE (YEARLY)

DEPRECIABLE CAPITAL INVESTMENT
16 FACILITIES AND EQUIPMENT (YEARLY)

17 DISCOUNTED FACILITIES AND EQUIPMENT (YRLY)

18 DISCOUNTED FACILITIES AND EQUIPMENT (CUM.)

19 DEPRECIATION (YEARLY)

20 DISCOUNTED DEPRECIATION (YEARLY)

21 DISCOUNTED DEPRECIATION (CUMULATIVE)

22 SALVAGE VALUE (YEARLY)

23 DISCOUNTED SALVAGE VALUE (YEARLY)

START-UP EXPENSES
24 DEVELOPMENT

25 PROMOTION

26 OTHER
27 SUBTOTAL (TAX DEDUCTABLE, LINES 24.25426)

28 EFFECTIVE SUBTOTAL (LINE 27 MINUS 5% TAX SHIELD)

29 MANAGEMENT (____ DAYS @_____$)

so TOTAL (UNES 28 & 29)

FIGURE OF MERIT THIS DATA POINT

1st YR. 2ND YR. 3RD YR 4TH YR. 5TH YR. 
4 TOTAL

31 DISCOUNTED RETURN (CUMULATIVE, LINES 7,15,21 & 23)

32 DISCOUNTED ANESTMENT (CUMULATIVE, LINES 30,13 & 18)

33 RETURN ON INVESTMENT (LINE 31 OVER 32, YEARLY)

34 NET PRESENT VALUE (LINE 31 MINUS 32, YEARLY)

35 UTILITY OF TOTAL NET PRESENT VALUE

36 PERCENT PROBABILITY THIS DATA POINT

37 FIGURE OF MERIT THIS DATA POINT (LINE 35 x LINE 36)

FIGURE 5

hence should be revised periodi­
cally, especially if the company 
goes through a stage of rapid in­
ternal development.

It follows, then, that it is inade­
quate to evaluate investment prop­
ositions merely on the basis of 

their expected total return on in­
vestment as was illustrated in the 
table. Ideally, in evaluating an in­
vestment proposition, we would 
like to derive the probability dis­
tribution of the net present value 
of the benefits to be derived from 
the investment. We would then 
assign a personal value derived 
from our particular utility curve 
to the present value of each of 
the possible gains or losses as given 
by the probability distribution. 
From this, we could derive the 
expected value which the invest­
ment proposition has to us, thus 
obtaining a truly valid measure 
of our preferences in the evalua­
tion of investment alternatives.

However, while it is very valu­
able to have a clear conceptual 
understanding of what it is one 
ideally wants to accomplish, from 
an operational point of view one 
might have to compromise such 
an ideal analysis simply because of 
the time and costs needed to carry 
it out. In following the well known 
rule, “as accurate as necessary—as 
simple as possible,” one needs to 
balance the costs of carrying out an 
analysis with the benefits to be 
derived from it. Thus, simplifica­
tions will have to be introduced 
in the analysis to make it opera­
tional for everyday use, especially 
by the small company—preferably 
without losing the essential quali­
ties inherent in such sophisticated 
analysis. It is in this light that the 
following procedure for invest­
ment evaluation—which is being 
used successfully in the everyday 
investment decisions of a small 
company—should be viewed.

Simplified procedure
As in many other cases, a cer­

tain degree of standardization in 
procedures is vital for successful 
implementation of new ideas. 
Hence, in order to make the ap­
plication of a sophisticated ap­
proach to investment evaluation 
operational, standardized forms 
were developed to be filled out by 
managers throughout the company 
when proposing investments. These 
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forms are shown in Figure 5 on 
page 48 and Figure 6 below.

It should be noted that these 
forms were developed for use in 
a small manufacturing enterprise. 
Thus, while the general concepts 
are widely applicable to a variety 
of investment situations, the par­
ticular layout of these forms is 
geared to investment decisions in 
a manufacturing environment.

Before giving a detailed descrip­
tion of the individual entries on 
these forms, let us briefly discuss 
their overall structure. In consider­
ation of the probabilistic nature 
of investments, various data points 
are evaluated. In striking the bal­
ance between operational simplic­
ity and accuracy, it was decided 
to evaluate discrete data points 
corresponding to various probabil­
ity levels rather than a continuous 
probability distribution. Generally, 
three such points are evaluated2: 
a “most likely,” a “pessimistic,” and 
an “optimistic.” These data points 
are chosen in such a way that 
the estimated probability of doing 
worse than the pessimistic data 
point or better than the optimis­
tic data point is 10 per cent, as 
shown in Figure 7 on page 50.

2 Five data points are evaluated for ill 
defined propositions with particularly 
wide fluctuations of possible returns.

One sheet is filled out for each 
data point, resulting in a figure 
of merit for this data point. These 
individual figures of merit are 
combined to give the overall fig­
ure of merit for the proposition 
on the summary sheet shown in 
Figure 6.

The individual evaluation sheet 
(Figure 8 on page 51) is divided 
into various sections. The title 
block simply serves to provide gen­
eral information for purpose of 
identification. Various sections fol­
low: Profit, Working Capital, De­
preciable Capital Investments, 
and Start-Up Expenses. These sec­
tions are distinguished as a basis 
for deriving total return and invest­
ment for the proposition. Return 
is derived as the sum of profits, 
depreciation (from the section “de­

preciable capital investment”), and 
salvage values (from the sections 
“working capital” and “depreci­
able capital investments”), all ap­
propriately discounted to give 
their present values. Total invest­

company's UTILITY function 
OF MONEY GAINS and losses

INVESTMENT EVALUATION SUMMARY SHEET

NET PRESENT VALUE (IN THOUSANDS) -150 -100 -50 0 +50 +100 +150 +200
UTILITY -10 -4.5 -1.7 O + 13 +2.3 +3.0 +33

NET PRESENT VALUE (in THOUSANDS) +250
UTILITY +4.5

DATA POINT

FIGURE OF MERIT

TOTAL FIGURE OF MERIT FOR PROPOSITION

SOLID LINES: NET PRESENT VALUE

BROKEN LINES: RETURN ON INVESTMENT

FIGURE 6

ment is given as the sum of start­
up expenses, working capital, and 
depreciable capital investments, 
also all appropriately discounted. 
As is seen from the form, figures 
are only derived for the first five 

+ 300 +400 +500
+ 5.0 +6.0 +7.0

+600 +700 +800 + 1000
+ 7.8 + 8.5 +9.2 +10
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years; with the accelerated pace 
of technological development in 
the electronics industry for which 
this form was designed, few manu­
facturing propositions can be as­
sumed to yield returns beyond that 
time span.

In the final section, the figure 
of merit for the data point is de­
rived based on the present value 
of its potential gain or loss (the 
net present value given in Line 
34), the utility of such gain or loss 
(as derived from the company’s 
utility function, which is given on 
the summary sheet), and the prob­
ability of this data point. As we 
have already seen, the figures of 
merit for the individual data points 
are then transferred to the sum­
mary sheet (Figure 6), where they 
are added to give the overall fig­
ure of merit for the proposition. 
The summary sheet furthermore 
includes possibilities for various 
graphic representations which were 
found to be helpful in the final 
evaluation.

A short step-by-step description 
of the individual entries, illustrated 
with a numerical example as given 

in Figure 8, should clarify the op­
erational use of this procedure:

Profit
1. Volume Contribution—The in­

cremental annual sales volume of 
the company due to acceptance of 
the proposition: This may include 
not only the sales volume of the 
new product but also its effect on 
the sales volume of already estab­
lished products. Entries are always 
in thousands.

2. Profit Contribution, percentage 
before tax—Average profit prior to 
taxes in percentage of the incre­
mental sales volume (Line 1): 
Profits are given after deduction of 
depreciation and all current oper­
ating costs but without considera­
tion of start-up expenses and capi­
tal investments.

3. Profit Contribution, dollars be­
fore tax—Line 1 times Line 2.

4. Tax—50 per cent of Line 3; 
tax reductions due to start-up ex­
penses are accounted for separately 
in that section.

5. Retained Profit—Line 3 minus 
Line 4.

6. Discounted Profit—The yearly 
entries of Line 5 are multiplied 
with the compounded discount rate 
as specified in the title book. The 
compounded discount multipliers 
for an annual discount rate of 15 
per cent are given in the section 
heading.

7. Discounted Profit (cumulative) 
—For each year, the sum of all pre­
vious annual entries from Line 6 
(example: entry for Year 3 in Line 
7 equals sum of entries for Years 
1, 2, and 3 from Line 6): Gives 
the cumulative present value of 
profits earned until that year.

Working capital:
8. Accounts Receivable — An as­

sessment is required of the pay­
ment habits of the customers under 
consideration (example: 45 days). 
Accordingly, as sales volume builds 
up, an increasing amount of ac­
counts receivable has to be fi­
nanced. The average investment 
applicable for each year is the in­
crement of the yearly sales volume 
divided by 365, times the average 
collection period (in days).

PROBABILITY

FIGURE 7

RETURN

Evaluation of Data Points
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9. Inventory—Included under in­
ventory are raw materials, work in 
process, finished goods. Inventory 
is estimated in proportion to sales 
volume, inventory cost in relation 
to sales price (example: 30 days’ 
sales volume at 50 per cent sales 
price). Thus, incremental inven­
tory investment for each year can 
be estimated from sales figures 
given in Line 1.

10. Other — Include any other 
working capital requirements.

11. Total Working Capital—Total 
annual investment in working cap­
ital: Sum of Lines 8, 9, 10.

12. Discounted Working Capital 
—The yearly entries of Line 11 are 
multiplied by the compounded dis­
count rate.

13. Discounted Working Capital 
(cumulative)— For each year, the 
sum of all previous annual entries 
from Line 12: Gives the cumula­
tive present value of all working 
capital investment until that year.

14. Salvage value (yearly)—Es­
timated liquidation return upon 
close-out of this proposition if oc­
curring at the end of each operat­
ing year from all of the items in 
Line 11.

15. Discounted Salvage Value 
(yearly)—The yearly entries of 
Line 14 are multiplied by the com­
pounded interest rate.

Depreciable capital investments:

16. Facilities and Equipment- 
Covers all capitalized depreciable 
assets at initial book value as 
acquired during each year of op­
eration proportional to use in this 
proposition or as transferred to the 
project from other previous uses 
(at proportional book value less 
depreciation upon transfer).

17. Discounted Facilities and 
Equipment—The yearly entries of 
Line 16 are multiplied by the com­
pounded interest rate.

18. Discounted Facilities and 
Equipment (cumulative)—For each 
year, the sum of all previous an­
nual entries from Line 17.

19. Depreciation — Total yearly 
depreciation against all items in 
Line 16.

FIGURE 8

20. Discounted Depreciation — 
The yearly entries of Line 19 are 
multiplied by the compounded dis­
count rate.

21. Discounted Depreciation 
(cumulative)— For each year, the 

sUM of all previous annual entries 
from Line 20.

22. Salvage Value — Estimated 
liquidation return upon close-out 
of this proposition if occurring at 
the end of each operating year 
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from disposition of all items in 
Line 16 (if there is continued use 
by company or other projects, use 
book value after depreciation).

23. Discounted Salvage Value— 
The yearly entries of Line 22 are 
multiplied by the compounded dis­
count rate.

Start-up expenses:
24. Development — Even when 

development costs are fully ex­
pensed against burden accounts, 
proper evaluation of the econom­
ics of new products requires in­
dication of the development costs. 
If there are perpetual product en­
gineering expenses, it is assumed 
that later years, past the first year 
of operation, absorb such costs in 
operations (reduce profits accord­
ingly).

25. Promotion — Only start-up 
promotion or contribution to gen­
eral promotion expenses is to be 
shown while current promotion ex­
penses are to be deducted from 
profits (Lines 2, 3).

26. Other—All other start-up ex­
penses except for management 
(separately in Line 29) such as 
one-time patent or license expenses, 
personnel recruiting and training, 
equipment relocation, etc.

27. Subtotal—Should include all 
tax-deductible start-up expenses: 
Sum of Lines 24, 25, 26.

28. Effective Subtotal — As the 
full amounts of Line 27 can be 
used to derive tax savings, the ef­
fective subtotal is given by sub­
tracting these tax savings (gener­
ally 50 per cent) from the original 
amounts. Thus, the entries will be 
given by multiplying the entries of 
Line 27 by one-half.

29. Management—This cost item 
is most significant for small proj­
ects where the management dis­
traction is large compared to the 
economic significance of the proj­
ect. Depending upon management’s 
attitude, one can apply manage­
ment cost on a salary plus burden 
basis (more executives could be 
hired) or on an alternate profit 
potential basis (corporate profits 
divided by total management hours 

spent—example: $300 per day for 
personnel on management level). 
Since this is not an incremental 
cost item, it does not offset taxes.

30. Total—Includes all start-up 
expenses: Sum of Lines 28 and 29.

Figure of merit
31. Discounted Return (cumula­

tive ) —Gives the cumulative net re­
turn, appropriately discounted, for 
each year assuming close-out of the 
proposition at the end of that year, 
i.e., the total discounted return 
which accumulates up to the end 
of the year for which the entry 
is made. Derived as the sum of 
cumulative after tax profit (Line 
7), cumulative depreciation (Line 
21), and salvage values (Lines 15 
and 23). Entry for fifth year gives 
total discounted net return for this 
data point of proposition.

32. Discounted Investment (cum­
ulative)—Gives the cumulative in­
vestment, appropriately discount­
ed, for each year, i.e., the total 
discounted investment to be made 
up to the end of the year for which 
the entry is made. Derived as the 
sum of cumulative working capital 
(Line 13), cumulative capital in­
vestments (Line 18), and start-up 
expenses (Line 30). Entry for fifth 
year gives total discounted invest­
ment for this data point of the 
proposition.

33. Return on Investment—Gives 
the present value of cumulative 
net return as a percentage of cum­
ulative investment for each year 
assuming close-out of the proposi­
tion at the end of that year (Line 
31 divided by Line 32, times 100). 
Entry for fifth year gives total 
present value of net return on in­
vestment for this data point of the 
proposition.

34. Net Present Value (Line 31 
minus Line 32)—Gives the present 
value of cumulative gains (or 
losses) to be derived from this 
proposition for this data point, for 
each year, assuming close-out of 
the proposition at the end of that 
year. Entry for fifth year gives 
present value of total gains for 
data point.

35. Utility of Total Net Present 
Value—Utility figure for total net 
present value is derived from curve 
and table on summary sheet (Fig­
ure 6).

36. Per Cent Probability This 
Data Point—Enter probability for 
data point from title block.

37. Figure of Merit This Data 
Point — Probability of data point 
(Line 36) times utility of data 
point (Line 35); also called ex­
pected utility of data point.

The summary sheet (Figure 9 
on page 53) starts with a graph 
and a table giving the company’s 
utility as a function of net present 
value. It represents the consensus- 
after some discussion—of the com­
pany’s top management team re­
garding the relative values which 
should be placed on gains and 
losses of various magnitudes.

In the section below, the figures 
of merit for each data point are 
entered from the individual evalua­
tion sheets, and the total figure of 
merit for the proposition is de­
rived as the sum of these figures.

Graph aids
Two graphs that have been 

found to be helpful to manage­
ment in evaluating investments are 
given at the bottom of the sheet. 
In the graph to the left, the propo­
sition — characterized by its total 
discounted net returns and its total 
discounted investment (Lines 31 
and 32)—can be plotted as a point. 
This visual representation has been 
found to be especially valuable 
when various mutually exclusive 
propositions are evaluated concur­
rently. In the figure to the right, 
cumulative return on investment or 
cumulative net present value can 
be plotted as a function of time 
(from Lines 33 and 34), giving 
valuable information about the dy­
namic behavior of the proposition 
over time.

An actual example for the en­
tries in the summary sheet is given 
in Figure 9. From Figure 8, we 
derived a figure of merit of 37 for 
the “most likely” data point. For 
the “pessimistic” and “optimistic” 

52 Management Services
54

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 6 [1969], No. 4, Art. 9

https://egrove.olemiss.edu/mgmtservices/vol6/iss4/9



data points of this proposition we 
may have derived net present val­
ues of—$10,000 and +$30,000, re­
spectively, with corresponding fig­
ures of merit of —3.4 (—0.34 utility 
X 10 per cent) and +7.8 (+0.78 
utility X 10 per cent). The total 
figure of merit for the proposition 
becomes 41.4 per cent, or 0.414. 
Going back to the utility figure 
and table at the top of the sheet, 
we see that this total figure of 
merit corresponds to a net present 
value of $16,000, which is the net 
present value of this proposition 
after adjustment for risk, in the 
light of the company’s attitudes 
toward risk as expressed in the 
utility function. This adjusted net 
present value sometimes is also 
called the proposition’s certainty 
cash equivalent. In the graph at 
the bottom of the sheet, the net 
present value is plotted as a func­
tion of time for the “most likely” 
data point (from Line 34 in Fig­
ure 8). Immediately we can see 
that the proposition will require 
heavy investments in the first year. 
After the first year, the balance 
of cash flows is going to be posi­
tive, and shortly before the end 
of the third year initial invest­
ments will have been recovered. 
Thus, by use of this graph we can 
visualize conveniently the dynamic 
behavior of the proposition over 
time.

These figures aid in the creative 
interpretation of results, which is 
perhaps one of the most significant 
benefits to be derived from the 
whole procedure. For instance, the 
final figure of merit of a proposi­
tion changes quite apparently as 
investments are delayed and re­
turns advanced in time. The avail­
ability of quantitative results stim­
ulates middle management’s re­
sourcefulness in the search for bet­
ter alternatives, inviting considera­
tion of such alternatives as leasing 
vs. buying, sharing of investments 
between propositions, risk reduc­
tion possibly at the expense of 
volume reduction, etc.

The main problem in introduc­
ing this method was the training 
of second-echelon management in

COMPANY'S UTILITY FUNCTION 

OF MONEY GAINS AND LOSSES

INVESTMENT EVALUATION SUMMARY SHEET

NET PRESENT VALUE (IN THOUSANDS) -150 -100 - 50 0+50 +100 +150 +200
UTILITY - 10 -4.5 -1.7 0 +1.3 +2.3 +3.0 +3.3

NET PRESENT VALUE (IN THOUSANDS) +250 +300 +400 +500 +600 +700 +800 +1000
UTILITY +4.5 +5.0 +6.0 +7.0 +7.8 +8.5 +9.2 + 10

DATA POINT

FIGURE OF MERIT

TOTAL FIGURE OF MERIT FOR PROPOSITION

SOLID LINES: NET PRESENT VALUE 
BROKEN LINES: RETURN OF INVESTMENT

FIGURE 9

the underlying business theories of 
discounted cash flow, probability, 
and utility. As often happens, man­
agers with leadership talent and 
good intuitive judgment were not 
necessarily inclined to express 
themselves numerically or to im­
plement numerical procedures. The 
average training time was three 
meetings of about two hours each. 
(It should be mentioned that, 
when basic data are available, the 

numerical evaluation of a propo­
sition by this procedure requires 
about two hours.)

The investment evaluation pro­
cedure described in this article 
was first introduced in 1967 in a 
company of then only $1 million 
sales per year. Since then, it has 
been successfully adopted by the 
parent company, a diversified me­
dium-size enterprise, for corporate 
evaluation of divisional projects.
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what people are writing about

BOOKS

Organizational Planning and 
Control Systems: Theory and 
Technology by James C. Emery, 
The Macmillan Company, New 
York, 1969, 166 pages, $2.95 (pa­
perbound ).

Great strides have been made 
recently in some of the fields that 
underlie management planning and 
control — organization theory, cy­
bernetics, systems theory, decision 
theory, and information technol­
ogy. Yet, says this author, we are 
victims of a cultural lag; these ad­

vances have not yet been suffi­
ciently amalgamated to form a uni­
fied theory of planning. Somewhat 
ambitiously, he attempts to do just 
that in this book.

Information technology, Dr. Em­
ery concludes, has now advanced 
to a point that makes large man­
machine planning systems tech­
nically and economically feasible. 
The results would include closer 
coordination among organizational 
subunits, more consistent pursuit 
of organizational goals, and less 
waste of resources that now are 
devoted to “cushioning the effects 
of fragmented activities.”

Such a system would require 

massive data handling, which in 
turn demands a means of collect­
ing, transmitting, storing, retriev­
ing, manipulating, and displaying 
large quantities of data with both 
generality and flexibility. It would 
have to be designed in such a way 
as to facilitate close communica­
tion between man and machine.

Thanks to advances in informa­
tion technology — computer hard­
ware and software—such a man­
machine planning system centered 
around a common data base is now 
technically feasible, according to 
the author. In this brief book he 
does not attempt to present a de­
sign for such a system. Rather, he 
attempts to provide “a construct 

REVIEW EDITORS

In order to assure comprehensive coverage of magazine 
articles dealing with management subjects, Management 
Services has arranged with fifteen universities offering the 
Ph.D. degree in accounting to have leading magazines in 
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dates under the guidance of the educators listed, who 
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of planning” that could provide a 
framework for the implementation 
of formalized man-machine plan­
ning systems.

He starts by explaining the or­
ganization as a system and the 
role of the information system in 
it. An interesting chapter (but the 
most mathematical in the book) 
discusses the economics of infor­
mation and presents a theoretical 
model for measuring its payoff. 
The final chapter attempts to syn­
thesize current knowledge in the 
fields related to planning into a 
unified theory of planning.

All this sounds highly theoreti­
cal. It is (although Dr. Emery pre­
fers the term “conceptual”). It is, 
however, something that must be 
done if “organizational planning” 
(by this term the author means 
planning to attain the goals of an 
organization, not planning of or­
ganization structure) is to become 
a real science. As Dr. Emery points 
out, “Nothing is so practical as 
good theory.”

This is undoubtedly not the last 
word on the subject. But this book, 
logically organized and clearly and 
simply written, represents the di­
rection in which the thinking of 
the new breed of management sci­
entists is moving—and it is prob­
ably a direction in which man­
agers and accountants will have to 
move eventually.

Progress in Operations Research, 
Volume 3: Relationship Between 
Operations Research and the 
Computer edited by Julius S. 
Aronofsky, John Wiley & Sons, 
Inc., New York, 1969, 561 pages, 
$18.75.

This book, a compilation of four­
teen articles by operations re­
searchers, computer specialists, and 
management information special­
ists, is the third anthology spon­
sored by the Operations Research 
Society of America. The first vol­
ume dealt with OR methods and 
the second with applications. This 
one deals with the role of elec­

tronic data processing in the prac­
tice of operations research — and 
vice versa.

Operations research and elec­
tronic data processing are among 
the fastest-growing components of 
today’s expanding technology. And 
they are closely related. Comput­
ers are a valuable tool of opera­
tions research; OR can make a 
significant contribution to the de­
sign, manufacture, and use of 
computers.

Therefore, the editor of this vol­
ume concludes, the operations re­
searcher needs to know more about 
computers (and the computer spe­
cialist about OR). The objective 
of the book, which is directed pri­
marily to OR people, is to broaden 
their horizons on the subject of 
computers.

Among the topics discussed are 
computer systems for mathemati­
cal programing, integer program­
ing, and heuristic programing; com­
puter languages for simulation and 
for statistical problem solving; and 
the use of computers in the de­
sign of OR studies, in implemen­
tation of OR applications, and in 
design of management information 
systems.

Most of the chapters are too 
mathematical for the general busi­
ness reader. A few, however, par­
ticularly a survey of the applica­
tions of simulation by Roger L. 
Sisson; the discussion of manage­
ment information systems by James 
C. Emery; and the concluding 
chapter warning against dedication 
to the computer rather than to the 
managers it serves, written by R. L. 
Ackoff and Sir Stafford Beer, would 
be of value to anyone interested 
in management.

Briefly listed

Management Information Sys­
tems: An Annotated Bibliogra­
phy by R. Ian Thicker, the Gen­
eral Educational Trust of The In­
stitute of Chartered Accountants in 
England and Wales, London, 1969, 

127 pages, paperbound, 10 shillings 
($1.20).

This bibliography, indexed by de­
scriptors, lists some 200 books and 
some 700 articles and papers on 
management information systems, 
along with the names of some 100 
journals that publish relevant ma­
terial and a directory of other use­
ful sources, such as abstracting 
services and other bibliographies.

Decision Tables by M. L. Hughes, 
R. M. Shank, and E. L. S. Stein, 
Management Development Insti­
tute, Inc., 148 East Lancaster Ave­
nue, Wayne, Pennsylvania 19087, 
1968, 176 pages, $15.95.

Decision tables, say the authors 
of this book, are the best method 
for analyzing and documenting sys­
tems. In this generously illustrated 
volume they tell how to prepare 
and use them.

Forms Design and Control by 
Julius B. Kaiser, American Man­
agement Association, Inc., New 
York, 1968, 173 pages, $16.95.

Designed as a guide for “every 
person who is invested with the 
manufacture, preservation, routing, 
or destruction of business forms,” 
this book contains more than sixty 
sample forms.

Computer Privacy by M. G. 
Stone, Ambar Publications Ltd., 
London, 1968, 39 pages, paper­
bound, 10 shillings ($1.20).

This little monograph devotes 
more attention to the dangers to 
privacy and freedom that may arise 
from the increasing use of comput­
ers for recording personal infor­
mation than to possible solutions 
for the problem.

Systems Concepts and Data Proc­
essing Methods: An Introduction 
by Myra Enkelis, American Asso­
ciation of Medical Record Librari­
ans, 211 East Chicago Avenue, 
Chicago 60611, 1968, 24 pages, 
paperbound, $3.25.
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This booklet, which takes the hy­
pothetical case of a hospital census 
listing and shows how to “evalu­
ate and upgrade it by applying 
basic principles of systems analy­
sis and data processing,” was de­
veloped to help medical record 
librarians prepare for conversion 
to EDP. Others also may find it 
a useful introduction to EDP con­
cepts.

MAGAZINES

Computers Versus Mathematics 
by A. Wayne Corcoran, The Ac­
counting Review, April, 1969.

Must the accountant possess a 
knowledge of both computers and 
mathematics? Does expertise in 
either one of these disciplines ob­
viate the need to have expertise in 
the other? These are the questions 
Professor Corcoran explores in this 
stimulating article.

Today’s accountant must know 
“at least one” of the two disci­
plines: computers and mathematics, 
this author says. But this raises the 
further question of what degree 
of knowledge is necessary?

Professor Corcoran dismisses 
what he calls the “quarterback” in­
terpretation of knowledge, i.e., that 
level of knowledge and experience 
which supposedly enables the ac­
countant to manage but is insuf­
ficient to make him a “doer.” He 
believes that it is not realistic to ex­
pect that supervision based on this 
level of knowledge will produce a 
viable relationship between the 
manager (non-doer) and those 
who are being managed (doers). 
He asks, “What would a quarter­
back manager contribute to his po­
sition?”

As for the interchangeability of 
these two disciplines, an apparent 
if not real trade-off is available 
to the accountant. In numerical 
problem solving, computer power 
can be substituted for mathematics. 
Professor Corcoran gives several 
specific examples of the computer 

versus mathematics phenomenon. 
Each example is solved first in a 
mathematical or formulative way 
and then in a procedural way made 
possible by the computer’s high 
speed.

One area in mathematics for 
which the computer is a direct sub­
stitute is known as the calculus of 
finite differences. Problems such as 
those involving factorial notation 
and maximizing or minimizing 
costs are illustrated as examples 
where the problem solver has the 
option of using either the pencil­
paper-formula approach or the pro­
gram-computer approach.

Professor Corcoran observes that 
the computer programer need not 
know the solution techniques of 
finite calculus, although he must 
have at least a minimum grasp of 
the mathematics in order to model 
the problem in terms of his com­
puter language. While “minimum” 
is still undefined, one thing is cer­
tain: Considerably less mathematics 
is needed where a computer is the 
solution vehicle. On the other hand, 
he states that we must not con­
clude that the computer is any 
more than a partial surrogate for 
mathematics. For example, a mini­
mum knowledge of algebra is a 
prerequisite to set up a problem 
for a FORTRAN solution. Thus, 
the author, admitting to a bias in 
favor of applied mathematics, con­
cludes that the trade-off available 
to accountants is certainly not a 
complete one. Finally, he says that 
without some familiarity with ma­
thematics it is impossible to under­
stand the current business litera­
ture.

LeRoy J. Pryor 
University of Southern California

Valuing the Firm’s Durable As­
sets for Managerial Information 
by Y. Goldschmidt and S. Smidt, 
The Accounting Review, April, 
1969.

The current market price—based 
on the criterion that assets should 
be valued commensurately with 

the objectives of the information 
system—provides the best data in­
puts for managerial decisions. The 
conventional methods of valuation 
—past transactions and present 
value of future earning power— 
provide other kinds of information, 
namely, ex-post reporting by origi­
nal costs and ex-ante analysis by 
internal opportunity costs. This ar­
ticle deals with the “why” and the 
“how” of the current market price 
basis of valuing productive assets 
—their external opportunity costs— 
for internal purposes.

For managerial decisions, the 
conventional valuation procedures 
for durable assets have some se­
vere shortcomings. Under the ac­
counting method, the reported 
value does not necessarily reflect 
asset condition or serviceability; 
the acquisition cost is distorted by 
price level changes; and asset value 
may not represent normal market 
price. The economic method is a 
subjective procedure because value 
is based on the generation of ex­
pected cash flow during the asset’s 
productive life. In other words, 
both future cash flows and the dis­
count rate are estimates. More­
over, cash flow must be attributed 
to the interdependence and aggre­
gation of the total assets rather 
than to a single asset.

Since managerial decisions are 
concerned with opportunities, the 
current market price is a relevant 
basis for valuation. In the tradi­
tional sense of accounting, objec­
tivity is violated. However, in the 
context of internal accounting, cur­
rent prices furnish external oppor­
tunity information as inputs for 
decisions. In comparison with the 
present value method, the current 
market price method is more ob­
jective since it is based on current 
existing price data and simpler be­
cause it is less dependent on fu­
ture conditions.

Complications

The current market price method 
is not without complications, how­
ever. That is, there may be a sig­
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nificant difference between the 
current acquisition cost and the 
liquidation value; a direct market 
valuation may be unavailable or 
irrelevant because of technologi­
cal changes. Finally, existing as­
sets often do not provide the same 
service as an equivalent new asset.

Operating periods

For analytical purposes, the con­
tinuous operations of a firm are 
divided into identifiable periods. 
During each period the firm trades 
commodities on the external mar­
ket and uses assets internally. If 
an accurate market price for the 
internally used assets can be de­
termined, an objective valuation 
results, providing a cost basis for 
the measurement of income earned. 
Management could “purchase” these 
assets for the current period from 
the prior period or on the mar­
ket, but it is normally more eco­
nomical to “purchase” assets from 
the prior period than on the mar­
ket. Regardless of the decision, the 
objective of management remains 
the same: to maximize income in 
the current and future periods.

In the valuation of assets, liq­
uidity is an important character­
istic since the more liquid an 
asset, the more readily a value 
can be determined. A measure 
of liquidity is the ratio of the 
liquidation value (sales price) 
to the acquisition cost (replace­
ment cost). When these two are 
identical, a single figure exists for 
an asset’s value. When they di­
verge, two values for an asset exist.

Liquidity

Liquidity is also measured in 
terms of the planning horizon. If 
the planning horizon of the asset 
is shorter than that of the produc­
tion process, then the asset is like­
ly to be considered liquid. Con­
sequently, the identical asset will 
have different liquidities for dif­
ferent firms. Ultimately, the value 
used depends on the purpose and 
plan of the firm. Part of the deci­
sion-making process lies in judg­

ing which basis is more relevant. 
In some cases, the acquisition cost 
is more important; in others the 
liquidation value will be the domi­
nant consideration.

Durable assets

Although the value of nondur­
able assets is included in the com­
putation of costs and revenue, the 
focus of attention here is on the 
valuation of durable assets. The 
related costs (mainly depreciation 
and interest) depend upon this 
valuation, which, in turn, is the 
basis for determining periodic in­
come. Segmented periodic income 
is required for two reasons. First, 
in reference to product mix and 
scale of production, costs related to 
liquid assets are relevant, whereas 
those related to nonliquid assets 
are not. This happens because the 
planning horizon is so short that 
costs related to nonliquid assets 
exist regardless of the production 
alternatives and, thus, are non- 
avoidable. Second, unusually good 
or unusually poor operating results 
are important considerations for 
decisions concerning performance, 
operation expansion, and pricing 
policy. Because of the composition 
of data inputs, the costs related to 
liquid and nonliquid assets must 
be included in the calculation of 
income. And income measurement 
based on current market prices 
will provide meaningful informa­
tion for managerial decisions.

Practical problems
From a practical point of view, 

a method of valuing assets by cur­
rent market price is difficult to 
implement. Tax considerations arc 
so important that both the acqui­
sition cost and the liquidation 
value should be adjusted for the 
tax effect. The after tax basis may 
differ from the current market 
price. However, this after tax value 
is the relevant figure for mana­
gerial decision making purposes.

Durable liquid assets, such as 
common stock, can be easily trad­
ed on the market. The value of 

these assets is their market price 
at the point of time under consid­
eration, that is, their net liquida­
tion value. Liquidation value, then, 
is the principal and practical fig­
ure for reporting durable liquid 
assets. The difference between the 
beginning and ending market val­
ues should be recorded as depre­
ciation (appreciation). Thus, this 
procedure measures and records 
any change in value occurring dur­
ing the period.

Nonliquid assets

Durable nonliquid assets pre­
sent a different problem from that 
presented by durable liquid assets. 
Once nonliquid assets are acquired, 
their basis is a nonavoidable his­
torical cost. Historical costs furnish 
useful information for comparing 
actual acquisition costs to present 
estimated ones. In terms of valua­
tion, comparative acquisition costs 
provide information for decisions. 
The important measure here is the 
comparative values of potential 
service.

Potential service

A systematic process that in­
cludes technical and economic fac­
tors should determine an existing 
asset’s potential service compared 
to a new asset. This determination 
of potential service represents an 
appraisal value that incorporates 
such factors as maintenance, ser­
viceability, obsolescence, and price 
level change.

In a temporal framework, vari­
ous activities will “compete” for 
a multipurpose existing asset. As­
suming that an old asset provides 
a service similar to that provided 
by a new asset, the appraised value 
will approach the current market 
price. The implication is that the 
existing asset and the new asset 
will be equal in value.

Innovations
Innovations will have an effect 

on value. Minor innovations cause 
a decline in value because other 
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more efficient assets become avail­
able. Major innovations may even 
cause a complete change in the 
production process, leading possi­
bly to the disposal of the old asset. 
The degree of obsolescence may 
be so great that appraisal value 
approaches scrap value. Even with 
a new asset, appraisal value should 
be reported because it reflects rele­
vant facts for decisions.

There is a complication in esti­
mating market price by appraisal 
of future service potential. As in 
the economic method, future cash 
flows and discounted rates must 
be estimated. However, boundaries 
are set on the appraised value—the 
acquisition cost and the liquidation 
value. Also, valuation is based on 
incremental cash flows for an in­
dividual existing asset compared 
to its replacement, whereas the 
economic method utilizes an in­
cremental cash flow of an entire 
set of assets.

In summary, all three methods 
should be used in decision mak­
ing: past transactions for external 
ex-post reporting, present value of 
future earnings power for ex-ante 
decisions, and current market price 
for internal ex-post reporting. Past 
transactions and current market 
price methods provide inputs into 
the system, whereas present value 
of future earning power provides 
output data of the system.

Paul Locatelli
University of Southern California

Plans and Planning by Patrick J. 
Reddin and James C. Cohrs, Man­
agement Controls, February, 1969.

The planning process is common 
to and essential to all activity. 
There are some basic principles 
which can be used to improve the 
quality of the planning and the 
soundness of the resulting plans. 
These basic principles are reviewed 
in this article.

The authors start by reviewing 
the management function, which 
can be portrayed as the following 

sequence of steps: Establish objec­
tives, plan, organize, execute, eval­
uate, and replan. They approach 
the planning function by discussing 
inputs and outputs. The informa­
tion fed into the planning process 
can be divided into two types of in­
formation: the objectives of the 
firm and the data base. The objec­
tives include the desired growth, 
profit, and return on investment. 
The data base would include mar­
ket data, sales statistics, production 
data, cost data, and historical per­
formance. The planning outputs 
that result include a sales plan, a 
production plan, and a financial 
plan. The financial planning proc­
ess is also discussed within an 
input-output framework.

The authors proceed to discuss 
planning for the planning function 
by answering the what, when, who, 
and how of planning.

This article, which provides a 
concise review of the planning 
process, would be useful as a re­
minder of the items to consider in 
initiating a formal plan.

William J. Morris 
Michigan State University

Quasi-Debt Analysis of Financial 
Leases by Thomas H. Beechy, The 
Accounting Review, April, 1969.

Professor Beechy proposes an 
alternative to the traditional means 
of evaluating financial leases. The 
proposed method calculates an ef­
fective interest rate, which is more 
helpful to decision makers than 
the traditional way of comparing 
a ‘‘discounted” cost with debt.

As outlined by Mr. Beechy, the 
traditional method of financial 
analysis of financial leases (those 
whose rentals provide for payment 
of substantially the entire cost of 
the asset during its lease term) 
generally involves calculating the 
cash flow (after taxes) of the lease 
and of the alternative loan and 
then discounting the cash flows at 
the cut-off or the cost of capital. 
The excess of the present value of 

the lease over the present value of 
the loan is then considered to be 
the added cost of the lease.

Method improper
Mr. Beechy contends that this 

method is incorrect, for it uses a 
technique of investment analysis 
to evaluate financing alternatives. 
That is, the cost of capital is de­
termined by using the cost of debt 
as one of its components. It is 
therefore improper to turn around 
and use the cost of capital to eval­
uate the cost of debt. The cost of 
capital is the result of decisions 
on financing (among other factors) 
and is not the cause of financing 
decisions. The cost of a loan is its 
effective interest rate, not its dis­
counted value.

Equally inappropriate

Since leasing is a form of debt 
financing and since debt cannot be 
evaluated by discounting the cash 
flow at the cost of capital, then it 
is equally inappropriate to evalu­
ate leases by discounting the cash 
flow.

By the use of two illustrations 
(one of which is extremely sim­
ple), Professor Beechy shows that 
the effective interest rate is easily 
calculated by discounting the net 
cash flow of the lease payments 
until the discounted value of these 
flows is equal to the base cost of 
the asset. The discount rate that 
gives this result is thus the effec­
tive interest rate of the lease.

Preferable method
According to the author, this 

method of analysis is more mean­
ingful “than attempting to evalu­
ate the lease as though it were 
partly an investment, for the lease 
is a financing tool and not an in­
vestment. . . . Investment decisions 
must be made independent of fi­
nancing decisions, and likewise fi­
nancing decisions must be reached 
independent of the investments 
which they are financing. This 
method accomplishes this separa-
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tion. . . . Thus the final result, an 
effective interest rate, can be eval­
uated on the same basis as any 
other debt financing instrument.” 

Glen O. Palmer, CPA
University of Southern California

The Armed Services Procure­
ment Act of 1947 Should Be Re­
formed by Robert B. Hall, Na­
tional Contract Management Jour­
nal, Spring, 1969.

The Armed Services Procurement 
Act of 1947 has had, and will con­
tinue to have, an important bearing 
on the lives of all Americans. Criti­
cism of “waste in Pentagon spend­
ing" usually originates with reports 
released by the General Accounting 
Office (GAO), which has as one 
of its functions the auditing of ac­
tivities under the act, and the au­
thor of this article is himself a part 
of GAO as assistant for planning 
on the procurement staff of the 
defense division. His article won 
the first prize in the annual contest 
conducted by the National Con­
tract Management Association.

The act applies directly to the 
Department of Defense (DOD), 
the National Aeronautics and Space 
Administration (NASA), and the 
Coast Guard. However, regulations 
of other government agencies and 
other government procurement sta­
tutes are patterned after this law, 
and the impact reaches further, 
through the tiers of subcontracting, 
so that, in effect, tens of thousands 
of companies in nearly every in­
dustry are directly or indirectly af­
fected. A major assumption of the 
law is that there is one best way 
to buy anything—by formal adver­
tising, that is, by formal closed bid 
based on specifications regarding 
hardware configuration, material, 
performance, delivery, method of 
payment, etc.

Mr. Hall begins his discussion 
with a brief history of procurement 
law from its beginnings in the early 
1800s. He points out that up to 
World War II Congress was mainly 

concerned with the prevention of 
favoritism. Procedures were pre­
scribed that required formal adver­
tising as the one acceptable method 
of procurement. Exceptions were 
permitted, at first, only in case of 
“public exigency.” But over the 
years as government procurement 
became more complex more excep­
tions were allowed, and by the time 
of World War II formal advertising 
was the least used method.

Shift to negotiation
The shift in emphasis to procure­

ment by negotiation was inevitable. 
The old arsenal system through 
which weaponry was researched, 
developed, and often produced in 
house did not have the capability 
to produce a B-29 or an aircraft 
carrier. Certainly in these days of 
complex weapons systems only pri­
vate industry possesses the techni­
cal capability to research, develop, 
and produce a B-52, an atomic 
submarine, or a trip to the moon. 
“Today, in order to prepare the 
adequate, complete, and realistic 
specifications necessary for formal 
advertising, the Government would 
have to duplicate industry’s engi­
neering competence.” The author 
details several other limitations of 
this type of procurement. Then he 
points out some of the economies 
obtained by using negotiated and 
single-source procurement. “Nego­
tiation does not. . . imply a reduc­
tion in competition or the number 
of companies invited to bid.”

Ideas presented
Mr. Hall says, “A way must be 

found to bridge the gap between 
this reality and the Armed Services 
Procurement Act, which statutorily 
provides for one method—the least 
applicable one—while others are 
buried in the ‘exception’ process.” 
He presents some ideas which he 
hopes will generate discussion and 
eventually a more realistic law.

One recommendation is to set up 
written criteria under which each 
of formal advertising, competitive 
negotiation, and sole-source pro­

curement methods would be used. 
Included in the article are suggest­
ed lists of possible criteria. It is 
to be anticipated that this kind of 
straightforward wording would ob­
viate the need for the present sev­
enteen exceptions in the law.

How to do it
Mr. Hall concludes, “It seems 

clear that the act discriminates 
against, and has helped to create 
widespread congressional and pub­
lic misapprehension over, perfectly 
normal and effective procurement 
methods.” Then he lists eleven ex­
amples of the “many things” which 
would have to happen to bring 
about a change in the law. One of 
them is “resolving the basic policy 
issue of whether the Government 
is going to let the Tear of favorit­
ism’, etc. be the overriding factor 
in dictating procurement proced­
ures or let the needs of the procure­
ments themselves dictate the pro­
cedures.” Another is “establishing 
separate policies and regulations 
applicable to substantially different 
procurement arenas: small pur­
chases; low-technology, standard 
items; and high-technology, non­
standard items.” Lastly, he suggests 
that a separate set of regulations be 
formulated for each procurement 
arena.

The Comptroller General, head 
of the GAO, was quoted in testi­
mony before a Senate subcommit­
tee as saying, “Each of these meth­
ods (formal advertising, competi­
tive negotiation, and single-source 
negotiation), when used in appro­
priate situations, is an acceptable 
method of procurement.” People in 
the field of government contracting 
would certainly agree and welcome 
GAO help in supporting changes.

One of Mr. Hall’s suggestions 
that should be considered carefully 
is the one recommending a sepa­
rate set of regulations for the three 
major procurement arenas. The mil­
itary services have been gradually 
eliminating their implementing in­
structions in favor of including 
them in and expanding the Armed 
Services Procurement Regulations 
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(ASPR). Thus, this suggestion 
would have the effect of breaking 
down again what has just taken 
a great deal of effort to consolidate. 
Granted that the breakdown would 
involve a different method and have 
a different goal, it still might gener­
ate the old problem of different 
sets of rules to be complied with 
by the same sellers. Realignment of 
some government procurement or­
ganizations might be necessitated 
if each of the procurement arenas 
were considered a separate activity 
—although this is probably not a 
serious problem. A possible com­
promise might be a revision of 
ASPR to effect the same goal. In 
any case, anyone with even a re­
mote interest in government pro­
curement will find the time it takes 
to read Mr. Hall’s article well 
spent.

Edwin Bartenstein 
University of Southern California

Input-Output Analysis for Cost 
Accounting, Planning and Con­
trol by John Leslie Livingstone, 
The Accounting Review, January, 
1969.

Professor Livingstone builds 
upon the work of Williams and 
Griffin, among others, in demon­
strating the uses of matrix algebra 
for interdepartmental cost alloca­
tions and other extensions of input­
output analysis. To appreciate the 
article, the reader should have 
some familiarity with matrix alge­
bra manipulations. Because matrix 
calculations are inherently labor­
ious, practical application of the 
techniques presented will require 
the use of a computer.

The article begins with a restate­
ment of the example of interde­
partmental cost allocation used 
previously by Williams and Griffin 
(Accounting Review, July, 1964). 
After the restatement, the author 
demonstrates the power of input­
output analysis by reaching a solu­
tion in one matrix multiplication 
rather than the three matrix opera­

tions used by Williams and Griffin. 
The problem involved five service 
departments and three operating 
departments. The service depart­
ments had cost allocations between 
them with all the service depart­
ment costs finally allocated to the 
operating departments.

Assumptions

Professor Livingstone describes 
the basic input-output model as 
capable of analyzing transactions 
among economic activities whether 
the activities are industries, firms, 
departments, or cost centers. He 
strongly cautions that the analysis 
requires the strict assumptions of 
only one primary input (usually 
labor) and only one output for 
each activity. This balanced re­
lationship (n activities and n out­
put commodities) facilitates the ap­
plication of matrix techniques. It is 
further assumed that “Production 
takes place through processes with 
fixed technological yields of con­
stant proportionality. There is only 
one process used with no substitu­
tion in each activity.” The author 
adds that the latter statement is not 
meant to imply that alternative 
processes do not exist but rather 
that an optimal process with a 
given set of prices has been se­
lected.

The basis for the input-output 
model is a matrix of transactions, 
which may be in monetary or non­
monetary terms, with a row and a 
column for each activity. The rows 
represent inputs and the columns 
represent outputs for each activity.

Matrix construction
Professor Livingstone constructs 

an input coefficient matrix from the 
primary input costs and the fixed 
technological coefficients which 
were assumed. Then a technology 
matrix is determined by subtract­
ing the input coefficient matrix 
from an identity matrix. The final 
demand for each commodity is 
found by multiplying the technol­
ogy matrix by the total output 
vector. If the final demand is given, 

the total output vector can be cal­
culated by multiplying the inverse 
of the technology matrix by the 
final demand vector.

Applications
After developing the basic input­

output model, the author describes 
some applications. In discussing 
applications to planning, the au­
thor notes that the standard trans­
action matrix is the transposition 
of the transaction matrix used pre­
viously; that is, the outputs become 
rows and the inputs become col­
umns. With a given demand vec­
tor, the primary input resource re­
quirements can be calculated. This 
procedure is analogous to the usual 
process of forecasting sales and de­
termining the resources needed to 
meet the sales objectives. Profes­
sor Livingstone states that the in­
put-output analysis provides in­
ternal consistency in the determina­
tions that is not present in the 
normal budgeting procedures.

Professor Livingstone shows that 
setting up the transaction matrix 
in terms of physical quantities and 
unit costs will permit price and 
quantity changes to be analyzed in 
a fashion similar to standard cost 
variance analysis.

Example

The author demonstrates a use­
ful application of input-output 
analysis by showing the effect on 
an interactive system when a con­
stant changes. The vehicle he uses 
is a wage rate increase in one pro­
cess of a multiprocess system. He 
shows that an incremental cost re­
sults in a larger cost (which he 
terms opportunity cost) through 
the multiplier effect present in an 
interactive system. A significant ad­
vantage in applying input-output 
analysis to such a system is that 
“it takes into account the effects on 
every other activity resulting from 
the single change ..

The author indicates that the 
transaction matrix can be expand­
ed to include inventories and a 
breakdown of the various costs 
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which constitute the primary input 
factors, thus increasing the capa­
bilities of the model.

The input-output analysis de­
scribed by Professor Livingstone 
appears to have significant applica­
tions in the areas mentioned. It 
also has potential for interfirm and 
interindustry analysis. It would be 
interesting to see a report on some 
testing of this powerful analytical 
tool in order to appreciate its full 
capabilities.

Hugh R. Dawson, CPA 
University of Southern California

The Compatibility of Auditing 
Independence and Management 
Services—An Identification of 
Issues by D. R. Carmichael and 
R. J. Swieringa, The Accounting 
Review, October, 1968.

The authors consider the effect 
on an auditors independence when 
he provides both audit and man­
agement services for the same cli­
ent. The issue is discussed against 
the background of the existence of 
different phases of independence 
and differing types of research 
methods. Much of the difference 
in opinion is held to be attributable 
to differences in basic approach re­
lating to research methodology.

This article is a review and iden­
tification of issues relating to an 
auditor’s independence when the 
auditor also provides management 
services for his client. The authors 
believe that earlier articles have 
not developed all the phases of 
independence, and their purpose is 
to do so in this article by consid­
ering phases of independence, arg­
uments relating to these phases, 
and the relationship of types of 
evidence to the phases and argu­
ments. The authors believe that 
differences of evidential approach 
provide the basis for most of the 
disagreement and arguments.

The phases of independence are 
considered first. Professional inde­
pendence is that approach and at­
titude that make the auditor self- 

reliant and free from control or 
influence of management in mak­
ing decisions based on universal 
standards, specificity of profes­
sional expertise, and authority 
based upon expertise. Audit inde­
pendence is freedom from any self­
interest that might warp the au­
ditor’s judgment—either intention­
ally or unintentionally. Perceived 
independence is the appearance of 
independence to the reasonable 
and knowledgeable individual and 
to the general public as a whole.

Research methods

Three types of research methods 
are considered. Survey research is 
used to discover such things as 
relative incidence and interrela­
tions of variables; experimental re­
search attempts to determine causal 
relations among variables; and a 
priori research consists of serious 
and systematic thinking about 
problems which does not involve 
empirical methods.

Much of the difference in argu­
ments as to the independence of 
an auditor who provides manage­
ment services for his client is at­
tributable to differences in basic 
approach relating to research meth­
odology. Advocates of “incompati­
bility” have been satisfied to dem­
onstrate that combining consulting 
and auditing has the potential for 
damaging the auditor’s independ­
ence or at least damaging per­
ceived independence: the advo­
cates of “compatibility” have de­
manded absolute proof that inde­
pendence has been lost. The other 
major premise on which the two 
groups differ is the relationship 
between independence and pro­
fessionalism. Advocates of “incom­
patibility” have focused mainly on 
an absolute sense of independence; 
advocates of “compatibility,” rec­
ognizing that independence is but 
one aspect of professionalism and 
that there are degrees of independ­
ence, have decided that the auditor 
can achieve the necessary degree 
of independence and act in the 
dual role of auditor and consultant.

A priori analysis indicates that 

performance of management ser­
vices is entirely compatible with 
professional independence. While 
there seems to be no basic incom­
patibility between consulting and 
objective audit independence, the 
consulting relationship is poten­
tially dangerous for maintenance 
of subjective audit independence. 
The extent of the danger can prob­
ably be determined by experi­
mental research. Previous surveys 
have indicated that a significant 
number of observers believe per­
ceived independence is impaired 
by performance of consulting and 
auditing for the same client. This 
aspect can be developed by addi­
tional surveys.

When additional research has 
been done to develop data in the 
needed areas, the compatibility is­
sue will rest upon differences in 
approach of the research methods 
—namely, is the issue to be deter­
mined by potential risk, by risk as 
realized in loss, or by perceived 
loss in the eyes of the public?

Peter Paul Lockett 
University of Southern California

The Merger Movement Rides 
High by Gilbert Burck, Fortune, 
February, 1969.

The rising tide of mergers and 
acquisitions is beginning to stir 
doubt and dismay, and no com­
pany seems really immune. The 
author, a financial writer, analyzes 
the growth of the conglomerate 
phenomenon and concludes that 
no formidable obstacles seem to 
confront the conglomerate move­
ment now.

A great deal has been written 
in the financial press lately con­
cerning the great conglomerate 
movement. Mr. Burck’s article 
summarizes the more important 
positions that have been taken.

According to estimates by W. T. 
Grimm & Co. of Chicago, mergers 
of all kinds (financial, industrial, 
insurance, retail, etc.) totaled 4,462 
during 1968 and will probably 
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total 5,400 in 1969. According to 
another financial expert, Nicholas 
Salgo, by about 1980 there will be 
only 200 major industrial compa­
nies in the United States, all con­
glomerates.

Numbers game
Mr. Burck uses these statistics to 

launch his article. He contends that 
the process of putting conglomer­
ates together tends to expand stock 
prices long before it expands the 
economic values on which stock 
prices ultimately depend, thus mak­
ing the conglomerate-building proc­
ess more of a numbers game than 
anything else. One important fac­
tor that makes conglomeration a 
numbers game is that in many ac­
quisitions stock market prices in­
crease. This can give the appear­
ance of growth where none exists 
and often produces a chain letter 
effect whose terminal stages may 
be painful.

In most mergers the acquiring 
company has a higher price-earn­
ings ratio than the acquired com­
pany, with the net effect that 
the earnings per share of the 
merged company in its first year 
of existence are inevitably higher 
than those of the acquiring com­
pany in the previous year. As long 
as the merged company, even if 
not growing, can keep on buying 
other companies with lower price­
earnings ratios, even if they are not 
growing, its earnings per share will 
continue to rise. But the day in­
evitably will come when such a 
conglomerate will run out of ac­
quisitions. Then, if there has been 
no internal growth in earnings, 
earnings per share will fall steeply. 
When that happens, the market 
price of the company’s stock will 
probably fall even more as the 
growth expectations collapse, and 
the stockholders in the end will be 
left holding the bag.

Pooling of interest

The most popular method of 
accounting for acquisitions is the 
pooling-of-interest method, which 

tends to boost earnings per share. 
In 1965 only 30 per cent of all mer­
gers were accounted for as pool­
ings, but the percentage jumped 
to more than 60 per cent in 1968.

How it helps

An example of how pooling-of- 
interest accounting helped one 
company is the Gulf and Western 
acquisition program of 1967. Dur- 
this year Gulf and Western issued 
securities with a market value of 
$185 million in exchange for sev­
eral companies, including Para­
mount Pictures. Pooling-of-interest 
accounting enabled Gulf and West­
ern to record these acquisitions at 
their previous book value, which 
was less than $100 million. In ef­
fect, this gave Gulf and Western 
a submerged income pool, i.e., in 
determining profits Gulf and West­
ern did not use the actual price 
paid for Paramount and other 
properties, which means it was 
able to generate revenue without 
having full corresponding costs re­
flected in the income statement.

The author points out that even 
if many conglomerates fail to in­
crease earnings on assets, they may 
still be able to increase earnings 
on equity by leveraging their capi­
tal-shunning new stock issues, re­
acquiring their own stock, assum­
ing more debt, and otherwise 
reducing the proportion of equity 
in their capitalization.

Disturbing phenomenon

This article is an excellent syn­
opsis of a disturbing and amazing 
financial phenomenon, the current 
conglomerate movement. The au­
thor’s examples are interesting to 
follow, and he leaves no doubt that 
under existing laws nothing can 
stop the present merger movement.

However, since this article was 
written, both the legislative and 
executive branches of the federal 
government have shown intense 
concern with conglomerates. On 
the legislative front, Wilbur Mills, 
Chairman of the House Ways and 
Means Committee, has introduced 

a bill that would eliminate some 
parts of the IRS Code that provide 
for tax-free exchanges in mergers. 
From the executive branch, Rich­
ard W. McLaren, the new head of 
the Justice Department’s Antitrust 
Division, has made it clear that 
the Justice Department is ready 
to employ existing laws to block 
mergers between large corpora­
tions in unrelated industries.

Thus, what will happen to the 
merger movement in the future ap­
pears to be very speculative at this 
point in time.

Thomas Edward Lynch 
University of Southern California

Current Cost for Long-Lived As­
sets: A Critical View by Howard 
J. Snavely, The Accounting Re­
view, April 1969.

Mr. Snavely presents arguments 
against the use of current cost data 
for long-lived assets in financial 
statements. Rather than pursuing 
the commonly used objections 
based on lack of objectivity, he at­
tacks the use of current cost on 
the basis that it lacks relevancy, 
reliability, and understandability.

This analysis is based on the as­
sumption that the current cost sys­
tem for long-lived assets can be 
supported only because it is need­
ed to reflect changes in prices/ 
costs of specific assets apart from 
the changes in the general pur­
chasing power. Changes in general 
purchasing power of the dollar 
can be reflected without departure 
from the use of historical cost. The 
following definitions are necessary 
to avoid communication problems:

Current cost of a long-lived as­
set = The least expensive cost of 
obtaining an equally productive 
asset at a given date.

Market value of an asset = The 
dollar amount that could be re­
ceived for an asset sold as a sep­
arate item on a given date.

Real value to the owner = The 
amount for which the future net 
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cash receipts attributed to the asset 
could be sold at a given date if the 
future were known.

Value of a firm = The real value 
of all assets, net of liabilities.

Real net income (or loss) = The 
increase in the value of the firm 
from period to period exclusive of 
addition or withdrawal of invest­
ment by the owners.

Accounting net income (or loss) 
= That amount reported as net 
income on the income statement.

All of the definitions assume an 
orderly market in which the num­
ber of similar assets actually or­
dered or sold at the given date 
would not be so large as to in­
crease materially the cost or sales 
price.

For financial information to be 
relevant it must be useful. To be 
reliable, the information contained 
in the financial statement must be 
a reasonable representation of what 
it purports to be. To be under­
standable, the financial statement 
must be presented in a manner 
consistent with the concepts em­
ployed by the statement users in 
making decisions about the firm.

The most relevant cost system to 
use is the one that will best enable 
the user to estimate the real value 
of the firm. Neither historical cost 
nor current replacement cost is 
relevant since neither system per­
mits an accurate look into the fu­
ture. The appropriate question to 
pursue is: Which system will pro­
vide the statement user with the 
better means of estimating the 
firm’s future value?

Holding gains or losses

Reported net income should in­
dicate to the user that the firm has 
had an increase in real value, and, 
by the same token, a loss signifies 
a decrease in the real value of the 
firm. Under the system for using 
current cost recommended by the 
American Accounting Association 
Committee on Basic Accounting 
Theory, holding gains and losses 
are to be reported on the income 
statement when the current cost of 

an asset is more or less than at the 
beginning of the period; however, 
a real holding gain or loss will 
result only if the real value of 
the asset has changed. A pertinent 
question to ask is: Does a change 
in the current cost indicate that 
the real value of the asset has 
changed? Furthermore, if the cur­
rent cost does reflect a change in 
real value, does the current cost 
accurately measure the change? 
The answer to both of these ques­
tions is “No.”

An increase in the current re­
placement cost of an asset does not 
mean that the real value has in­
creased. The replacement cost at 
a given date can be changed by 
such factors as threat of war, strike, 
freight rates, substitute products, 
etc., only part of which may change 
the future cash receipts or dis­
bursements of the firm. Further­
more, if current costs do indicate 
a change in real value, the amount 
of change or the direction of the 
change may not be determinable.

Holding gains as generally pre­
sented represent an additional 
amount over an asset’s depreci­
ated historical cost that would have 
been paid if the asset had been 
purchased in the current period. 
This holding gain is a type of op­
portunity saving or the additional 
expense that would have been the 
result of a current purchase. Un­
limited opportunity gains or losses 
exist in most business situations. 
What would the savings have been 
if the company had had a different 
line of products, hired different ex­
ecutives, or taken any one of the 
numerous alternatives available? 
The real holding gains and losses 
that exist are not limited to those 
that result from a change in the 
current cost of the productive as­
sets; therefore, even when a cur­
rent cost system is used, the real 
holding gain or loss is not fully 
recognized.

Relevance of current cost

Current cost reflects the cost that 
will be paid to replace an asset 
under current supply and demand 

conditions at the present point in 
time. Current cost does not reflect 
historical cost, nor does it repre­
sent the replacement cost that will 
be required by the firm in the 
future. Also, current cost does not 
fully reflect all factors that deter­
mine the asset’s current economic 
significance, which is the real value 
of the asset.

Understandability

Financial statements that cannot 
be compared on an interperiod and 
interfirm basis are not understand­
able. Interperiod comparison of 
balance sheets that show an in­
crease or decrease in the dollar 
amount of assets will convey the 
impression that the firm has had 
an increase or decrease in assets. 
If the statement shows an increase 
in the dollar figures for the firm’s 
assets, the implication is that the 
firm is “better off.” Financial state­
ments that show changes in asset 
balances due to an increase or de­
crease in the current cost while 
the number of assets remains un­
changed may be lacking in real­
ism. Furthermore, recognition of 
the holding gains and losses will 
affect the rate of return trends 
since both net income and owner’s 
equity will have been altered.

In interfirm comparisons, the use 
of current costs will bring assets 
of the same kind into comparable 
dollar terms regardless of the date 
of purchase. However, the im­
provement in balance sheet com­
parability is somewhat offset by 
the effect on the income statement.

Example

Take for example two firms, A 
and B, both of which own the 
same type of asset and are using 
a current cost system. If both pur­
chase the asset in the same ac­
counting period, Firm A after a 
cost increase and Firm B before 
the increase, Firm B must recog­
nize a holding gain in order to 
reflect better performance than A. 
In this case, Firm B did perform 
better than A so far as asset acqui­
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sition is concerned. If the same 
situation occurred but Firm B had 
purchased the asset in a prior pe­
riod, recognition of the holding 
gain for Firm B will still imply that 
Firm B had better performance 
than Firm A during the current 
period. The superior performance 
by Firm B would more reasonably 
be attributed to the period of the 
purchase—not the current period.

In a managerial sense, the cur­
rent period performance of the two 
firms is identical; the difference is 
completely attributable to an out­
side occurrence—that of a price 
change. The recognition of the 
holding gain will tend to misrep­
resent the relative performance of 
Firms A and B except in the lim­
ited case where they both pur­
chase their assets in the same pe­
riod but at different cost levels. 
Thus, it is possible to conclude 
that the use of current cost data 
improves the interfirm comparabil­
ity of the balance sheet but not the 
income statement, with an overall 
loss in comparability because of 
the greater significance of the in­
come statement.

A good case
Mr. Snavely has made a good 

case against the use of current 
cost for long-lived assets. His pres­
entation against current cost might 
have been strengthened by stress­
ing more strongly that the only 
useful current cost is the amount 
that management is willing to pay 
at the current time. This amount 
may be affected by technological 
innovations, market conditions for 
the firm’s product, or input costs 
for services necessary to use the 
asset. Since many factors can affect 
the future output value of a pro­
ductive asset to a particular firm, 
there is no real evidence that cur­
rent replacement cost less depre­
ciation is a better value than his­
torical cost less depreciation. An 
increase in replacement cost is not 
necessarily valid evidence of an in­
crease in service potential.

Wilford G. Cannon
University of Southern California

CLASSIFIED
HELP WANTED

SERVICE BUREAU MANAGER — 
$20/25,000 stock option and profit shar­
ing 360/50/40 in house. Send resume in 
confidence to Don Kaye, President Ex­
ecutive Search Div. Columbia Agency, 
342 Madison Ave., N.Y.C. 10017.

SYSTEMS CONSULTANTS — $14/ 
20,000 Generalist and EDP Specialist. 
Send resume in confidence to Don Kaye, 
President Executive Search Div. Colum­
bia Agency, 342 Madison Ave., N.Y.C. 
10017.

MANAGER INFORMATION SYS­
TEMS — $30,000 + V. P. Level — 
Retail or Chain Store Experience. Send 
resume in confidence to Don Kaye, Pres­
ident Executive Search Div. Columbia 
Agency, 342 Madison Ave., N.Y.C. 10017.

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 Services, 666 Fifth Ave., N.Y. 10019.

MANAGEMENT SERVICES DIRECTOR
For A Dynamic Growth Company

This highly diversified growth Company is seeking a 
Director of Management Services ... a high level 
creative position.

Your Responsibilities:
  Design and implement financial information 

systems
  Install complete inventory control systems
  Working knowledge of data processing
\/ Communicate with top management

Salary commensurate with ability
Interviews now being arranged

Send resume to: J. D. OBRECHT

SAFEGUARD INDUSTRIES, INC.
650 Park Avenue
King of Prussia, Pa. 19406 
An Equal Opportunity Employer

OPERATIONAL 
AUDITORS

Major international corporation has sev­
eral promotional opportunities available 
for operational auditors to participate 
in a modern financial, planning, control 
and analysis program.

Candidates to be considered must have 
5 years experience in this field and be 
willing to travel 75%. Relocation not 
mandatory. Send resume stating salary 
requirements to: Scott Eyrich

AMERICAN 
STANDARD INC.

40 West 40th Street 
New York, New York 10018 

An Equal Opportunity Employer

AMERICAN
STANDARD
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AICPA Publications of Special Interest to 
MANAGEMENT SERVICES Readers

MANAGEMENT SERVICES 
TECHNICAL STUDIES

These studies offer accounting practitioners a 
means of developing—through self-study—greater com­
petence to advise on specific management prob­
lems. They should also prove useful to executives with 
responsibility for the functions covered.

Each study includes text materials followed by 
comprehensive discussions of actual cases. Self-teach­
ing methods are used to train the reader to size up 
the distinctive characteristics of specific business situ­
ations and to develop the best possible solutions to 
the types of problems discussed.

In each case studied, a client situation is fully 
described and the reader is asked to consider how he 
would handle such questions as quantitative analysis 
of the data . . . approach to the job . . . fee estimates 
man-day requirements, etc. The study then explains 
how the case was actually dealt with, making it pos­
sible for the reader to compare his analyses and 
recommendations with those developed.

No. 1: COST ANALYSIS FOR PRODUCT LINE DECISIONS

No. 2: COST ANALYSIS FOR PRICING AND DISTRIBUTION POLICIES

No. 3: ANALYSIS FOR EXPANSION OR CONTRACTION OF A 
BUSINESS

No. 4: ANALYSIS FOR PURCHASING AND FINANCING PRODUCTIVE 
EQUIPMENT

No. 5: ANALYSIS FOR PURCHASE OR SALE OF A BUSINESS

No. 6: PRACTICAL TECHNIQUES AND POLICIES FOR INVENTORY 
CONTROL

No. 7: TECHNIQUES FOR PRODUCT FORECASTING

No. 8: MANAGEMENT INFORMATION SYSTEMS FOR THE SMALLER 
BUSINESS

EACH STUDY $3.00 POST BINDER $3.50

All books will be shipped postpaid. Please include 
payment with your order. Add 6% sales tax in New 
York City. Elsewhere in New York State, add 3% 
state tax plus local tax if applicable.

Discount to AICPA Members — 20 percent on 
orders of $2.50 or more. (This discount not appli­
cable in case of quantity or educational discounts.)

GUIDELINES FOR ADMINISTRATION OF 
THE MANAGEMENT ADVISORY
SERVICES PRACTICE

This booklet, the first in a planned series of 
guidelines on the management advisory services prac­
tice, is a concise guide to the efficient administration 
of this type of engagement.

The subject is discussed chronologically from 
preliminary client negotiations through completion of 
the engagement and includes consideration of such 
questions as development and arrangement of en­
gagements . . . problem definition and initial plan­
ning . . . proposal letters . . . engagement programs 
. . . reports . . . implementation of recommendations 
. . . and evaluation of performance. Paper bound.

44 PAGES $2.00

STATEMENTS ON MANAGEMENT
ADVISORY SERVICES

This new series represents an attempt on the 
part of the American Institute’s Committee on Man­
agement Advisory Services to establish standards of 
performance for the independent accounting firm 
when it renders advice and assistance to clients out­
side the accounting, auditing and tax areas.
No. 1: TENTATIVE DESCRIPTION OF THE NATURE OF MANAGEMENT 

ADVISORY SERVICES BY INDEPENDENT ACCOUNTING FIRMS

No. 2: COMPETENCE IN MANAGEMENT ADVISORY SERVICES

EACH STATEMENT 50 CENTS

COMPUTER RESEARCH STUDIES
These studies, undertaken by the System De­

velopment Corporation on behalf of the American 
Institute, consider the impact of computers on the 
public accounting profession. Paper bound.
No. 1: SURVEY RESULTS-VOLUNTARY COMMENTS 2.00

No. 2: CURRENT BASIC SOURCES OF ADP INFORMATION 1.00

No. 3: COMPUTER APPLICATIONS TO ACCOUNTING
OPERATIONS 2.00

No. 4: RELATIONSHIPS AMONG CPAs, BANKS AND
SERVICE BUREAUS 1.00

No. 5: SOFTWARE TRENDS-HARDWARE CHARACTERISTICS 2.00

No. 6: AN APPROACH TO THE USE OF EDP IN AN
ACCOUNTING PRACTICE 2.00

POST BINDER $3.50

American Institute of Certified Public Accountants
666 Fifth Avenue New York, N. Y. 10019
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You can tell 
about 

a company 
by the people 
  it keeps

A business can be no better than the 
combined abilities of its personnel.

When a company hires the wrong 
person... when an employee selects 

the wrong position. . both are harmed.

We can assist you in avoiding misfit 
situations in the Financial and EDP fields. 
We concentrate all of our energies in this 

specialization. We believe that the 
R-H System makes the most placements of 

Financial and EDP personnel. It’s the 
largest source of its kind in the world.

For the most efficient service in the 
Financial and EDP field. .. contact your 

Robert Half specialist.

Atlanta: 235 Peachtree St., NE 
Baltimore: One Charles Center 
Boston: 140 Federal St.
Chicago: 333 N Michigan Ave.
Cincinnati: 606 Terrace Hilton 
Cleveland: 1367 East 6th St. 
Dallas: 1170 Hartford Bldg. 
Detroit: 1114 Guardian Bldg.
Garden City, N.Y. 585 Stewart Ave.
Hartford, Conn: 75 Pearl St.

(404) 688-2300 
(301) 837-0313 
(617) 423-6440 
(312) 782-6930 
(513) 621-7711 
(216) 621-0670
(214) 742-9171 
(313) 961-5430 
(516) 248-1234 
(203)278-7170

Los Angeles: 3600 Wilshire Blvd (213) 381-7974 
Miami: 1107 Northeast Airlines Bldg (305) 377-8728 
Minneapolis: 822 Marquette Ave. (612) 336-8636 
New York: 330 Madison Ave (212) 986-1300
Newark: 1180 Raymond Blvd 
Philadelphia: 2 Penn Center 
Pittsburgh: 429 Forbes Ave. 
Portland, Ore: 610 S W. Alder St. 
St. Louis: 1015 Locust St.
San Francisco: 111 Pine St 
Stamford, Conn: 111 Prospect St.

(201) 623-3661
(215) 568-4580
(412) 471-5946
(503) 222-9778 
(314)231-0114
(415) 434-1900
(203) 325-4158

ROBERT 
HALF 

PERSONNEL 
AGENCIES
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