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Self-paying 
purchase orders

Reduce paperwork 
in personnel 
department

Avoid partial 
payment snafus

Computer does 
total billing

Less paper, not 
more, is the 
Moore idea

Moore New Ideas 
for Business
Moore can provide you with a new kind of 

purchase order that includes a built-in check that 
automatically pays the creditor and makes sure 
you get any discounts for prompt payment. Check can 
be designed to have any desired top limit. Saves 
a lot of bookkeeping for both you and vendors. 
Ask about Idea #251.

In personnel, as in most everything else, it’s 
not the first cost but the upkeep. Where employees 
number in the hundreds and thousands, it’s an 
endless task trying to keep abreast of changes— 
salaries, job classifications, promotions, marital 
status, dependents, insurance, pensions, to name 
a few. Moore can show you how to reduce the 
mountain of paperwork to a molehill. A single 
document, coded for key punch or computer, provides 
a master record. It can even be designed for OCR. 
Make changes in seconds. Have a single record 
always up to date. Ask about Idea #252.

If your business is run like most, you’ll have 
a good many open accounts where purchases, partial 
payments, returned goods, and other transactions 
create a bewildering jungle of accounting entries. 
Moore has a simple system that keeps such accounts 
free of entanglements. Every transaction is 
immediately fed into the computer so that you have 
an always-current record. Receipts are generated 
by system. No way for customer to be confused. 
No way for copying errors to occur. Ask about 
Idea #253.

When you’re set up for computerized billing, 
why be satisfied with a halfway job? Moore can show 
you how to let the computer handle the whole deal, 
including producing the envelopes, mailing permit, 
and stuffing. System gives details of chargeable 
items, age of past-due accounts, current payments, 
etc. If you want to cut down on paperwork, ask 
about Idea #254.

A close examination of the ideas described 
here will show that they all reduce the paperwork 
load. That’s the driving force behind every Moore 
idea. It’s the basic ingredient each of Moore’s 
2400 specialists injects into his discussions with 
customers. Call a 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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Disabled.
One of the most damaging and inaccurate words 
in the English language.

Tell a man with a physical or 
mental handicap he’s disabled. Tell 
him often. And your chances of crip­
pling his spirit are excellent.

Disabled is a word that has 
"hopelessness” written all over it.

A word that suggests total im­
pairment. Yet most often, it’s one 
area that isn’t functioning normally.

One non-functioning area in a total 
human being and bingo!

Disabled.
If we could take the word out 

of the dictionary, we would. Since 
we can’t, we’ll do the next best 
thing. Change the meaning.

From now on, a"disabled”per- 
son is someone who can overcome

his problem with medical aid. Some­
one who can learn to take care of 
himself. Someone who can be taught 
to do a job he likes.

If it sounds like we’re talking 
aboutyou(orsomeoneyou know and 
care for), write and tell us.

You’ve got nothing 
to lose but your disability.

Write: Help, Box 1200, Washington, D.C. 20013
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Harvey E. Schatz • The Uses of Work Measurement............................................................... p. 15
Although it lacks the glamor of operations research 
or electronic data processing, work measurement has 
one great advantage over most other management 
techniques, according to this author: Properly car­
ried out, it almost always results in cost savings. This

article explains how basic work measurement—the 
setting of a standard time to accomplish a given 
task—can be combined with operations analysis, man­
power assignment, and variable budgeting to increase 
the efficiency of operations.

Harold M. Sollenberger • Management Information Systems in the Real World................ p. 30
Much of the tinsel has worn off the image of the 
comprehensive, company-wide management informa­
tion system, promised a few years ago as the panacea 
for nearly all management problems. Many com­
panies, this author finds, have had serious difficulties

in transforming theory into practice; the results have 
been reassessment, retrenchment, and reorganization. 
Nevertheless, he asserts, even though the slogans and 
acronyms have largely been abandoned, the basic 
concepts are very much alive.

Allen Weiss • The Anatomy of a Shibboleth. .
In business writing—as in many other activities that 
are both important and difficult for the executive or 
professional man—package programs abound. Most of 
them are based on gross oversimplifications, like the 
idea, vigorously opposed by this author, that short

.................................................................... p. 38
words and short sentences automatically produce 
good writing. Actually, as he points out in this arti­
cle, self-expression is a skill that takes time and effort 
to master. Unfortunately, there is no substitute for 
hard work.

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. Nov.-Dec., 1969. Published 
bimonthly, Vol. 6, No. 6. 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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November-December, 1969

management services
a magazine of planning, systems, and controls

Staff Report • AICPA Computer Conference in Chicago (Part 2)

Should CPAs have their own electronic data process­
ing equipment, or is it wiser for them to rely on 
service bureaus? How can the quality of computer 
output be controlled? What are the best ways to 
make use of time sharing? of operations research?

p. 43
What new techniques are available for auditing com­
puterized records? These were among the major 
questions discussed at the AICPA’s computer con­
ference in Chicago last spring. Management Ser­
vices’ report on those sessions is concluded here.

Statement on Management Advisory Services No. 3
This statement by the Institute’s committee on man­
agement services, “Role in Management Advisory Ser­
vices,” is the third in a series of statements of rec­
ommended standards of practice for AICPA members.

.................................................................... p. 50
The first two, published in earlier issues of this 
magazine, dealt with the nature of management ad­
visory services by independent accounting firms and 
with competence.

Annual Index—1969 ...................................................................................................................... p. 59

Lists, by authors and by subject category, all major articles published in Management Services this year.

DEPARTMENTS

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

Management Services Forum...................................................................................................... p. 12

What people are writing about................................................................................................... p. 54
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.. .will take many a helping hand.

Vickie has never seen her lovely mother. Deprived of sight by a birth defect, 
Vickie will need more than her mother’s love, more than ordinary care.

Each year 250,000 babies are born with birth defects.

The March of Dimes supports medical care and research seeking ways to 
prevent tragedies like Vickie’s.

Your gift is help, not only for Vickie but for millions yet unborn.

And where there’s help, there’s hope.

Give to the MARCH OF DIMES
4 Management Services

PREVENT BIRTH DEFECTS
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people, events, techniques

IBM and RCA Announce Production of Largest Computers Yet;

Speeds Three Times as Fast as Previous Models Promised

Two leading computer manufac­
turers, IBM and RCA, have an­
nounced large new additions to 
their product families.

IBM says its System/360 Model 
195 is the most powerful computer 
it has ever developed. The Model 
195 is designed to solve very diffi­
cult computing problems in many 
areas.

“This new top of the System/360 
line offers unique performance, not 
only for scientists, but for large- 
scale commercial users as well,” 
said F. G. Rodgers, president of 
IBM’s Data Processing Division. It 
has been used at IBM’s Poughkeep­
sie, N.Y., laboratory for engineering 
tests and verification of engineering 
and performance data.

The Model 195 can process an 
instruction in 54 billionths of a 
second. It has a memory capacity 
of 4,000,000 bytes of data.

The largest previous computer in 
the IBM product line was the 
Model 85, and the largest special 
purpose computers were Models 
91 and 95.

First delivery next year
Initial delivery will be in the 

first quarter of 1970. Monthly 
rental of the Model 195 ranges 
from $165,000 to $300,000, and pur­
chase prices go from $7,000,000 to 
$12,000,000.

RCA’s new product is the Spec­
tra 70/61. Robert W. Sarnoff, RCA 

president, described the new com­
puter as the most advanced and 
sophisticated system yet developed 
for remote computing.

He said the Spectra 70/61 is the 
“larger and stronger brother” of 
the Spectra 70/46, RCA’s initial 
entry into the time sharing com­
puter field. The new model handles 
bigger jobs at three times the speed 
of the earlier one.

The 70/61 can also serve 350 
terminal users, the largest number 
supported by any computer yet 
announced, RCA says.

“These two systems together as­
sure for RCA a long head start in 
remote computing systems,” Mr. 
Sarnoff said. “They capitalize on a 
shift in the market which is ex­
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pected to advance remote process­
ing from a 13 per cent share last 
year to some 50 per cent by 1973.”

The Spectra 70/61 will sell for 
$2,000,000, with monthly rentals 
starting at a $40,000 minimum.

Major Suit Filed Against 
EDP-Communications
Complex in Washington

The largest damage suit ever re­
corded in United States District 
Court, Washington, D.C., has been 
filed against four firms that have 
been linking computers and com­
munications systems.

Photo Magnetic Systems Inc., of 
Beltsville, Md., claims AT&T, IBM, 
the Western Electric Company, 
Inc., and the Chesapeake and Po­
tomac Telephone Company have 
infringed on its patent on a com­
puter system. The plaintiff claims 
$1 billion in actual damages and 
an equal amount in punitive dam­
ages.

The patent in question was 
granted to Peter James, president 
and chairman of the board of 
PMS and currently Republican 
candidate for governor of Mary­
land. Mr. James, after obtaining 
his patent in 1968, subsequently 
sold it to PMS.

His system employs a dial signal 
which works with a digital con­
verter to transfer data to the com­
puter. PMS alleges the four defend­
ants have been using similar tele­
phone-computer systems which in­
fringe on the James patent.

In letters Mr. James notified both 
IBM and AT&T that he found them 
to be infringing and that his com­
pany would be willing to discuss 
granting them licenses. Spokesmen 
for both companies said they found 
the charge without merit.

PMS intends to inform more 
than 300 other data communica­
tions-computer manufacturers and 
users of push button telephones 
linked to computers that they too 
are infringing on the patent.

Management Services 
Forum, the new magazine 
feature inaugurated with 
the September-October 
issue of Management 
Services, appears on pages 
12, 13, and 14 in this issue.

California Credit
Files Now Subject
To Review on Request

California consumers who feel 
their credit records do not accu­
rately reflect their true standing 
can now ask for review of their 
case by a body higher than their 
local credit bureau.

Review group created

The Associated Credit Bureaus 
of California has established a spe­
cial supervisory committee to re­
view the reports of consumers 
dissatisfied after interviews with 
their local bureaus.

William L. Pickens, president of 
ACB of California, said this action 
was taken to help guarantee a help­
ful and impartial attitude on the 
part of the bureaus and to ensure 
fair credit reporting.

The consumer will also be given 
a chance to add to his record. If 
he disputes an item in his report it 
will be so noted and his explana­
tion of the matter included.

All members in program
All 125 credit bureau members 

of ACB of California will partici­
pate in this new review program 
and have pledged that the infor­
mation accumulated as a result of 
the program will be made avail­
able to Governor Ronald Reagan’s 
recently appointed Special Task 
Force on Credit and Personnel Re­
porting.

New File Offers 
Individual Plant 
Purchase Record

Information about some 300,000 
U.S. factories is contained in the 
EIS/CMS Market Datafile of U.S. 
Manufacturing Plants. This new 
business information service gives 
facts the Census Bureau is legally 
forced to withhold.

The Datafile gives the following 
information about each listed plant: 
name of plant, address, type of 
business, employment, total plant 
shipments, and plant purchases of 
selected products. Information is 
also available by geographic loca­
tion or by industry. While the Cen­
sus Bureau cannot publicly identify 
individual firms with their percent­
ages of the total market shipments, 
Datafile does.

Datafile is the result of collab­
oration between Economic Infor­
mation Systems, Inc., of New York 
City, and Creative Mailing Service, 
Inc., of Garden City, N. Y.

Based on public sources
Initial information for the mar­

keting file came from public rec­
ords. Throughout the year letters 
are mailed to the plants to update 
information. Staff researchers watch 
for new factories coming into op­
eration, as well as any marketing 
changes noted by other sources. 
EIS says that there is enough in­
formation currently in the Datafile 
to fill 16 volumes of 500 pages each.

The promoters of Datafile sug­
gest it can be used by business 
management to determine a com­
pany’s competitive market position, 
establish new marketing areas, find 
and reach new customers, and 
evaluate the sales potential in 
broad geographic areas and spe­
cific plants.

Geographic data and informa­
tion on specific industries can be 
obtained by clients at a basic rate 
of 30 cents per plant, subject to a 
minimum price of $300. Data are 
furnished either as computer print­
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out or on punched cards from mag­
netic tape. Where orders involve 
several thousands of plants the cost 
per plant will drop as the number 
covered increases.

Used Industrial Machines
Now Listed on National
Computer Network

The inventories of 250 used in­
dustrial machinery dealers are now 
linked in a nationwide computer- 
controlled network called Machin­
ery Dealers National Information 
System, Inc.

A manufacturer who desires a 
particular piece of used production 
equipment can contact his local 
participating dealer for its location. 
A phone call to the MDNIS com­
puter in Washington, D.C., will 
tell the dealer where throughout 
the country the equipment can be 
found, MDNIS says.

The full MDNIS inventory is 
also presented monthly in a pub­
lication entitled Locator. Its first 
issue was mailed to over 50,000 
buyers and dealers of used machin­
ery. It contained 240 pages with 
more than 7,500 items listed.

Dealers are encouraged to use 
telephone, Telex, and TWX to 
transmit listing information and in­
ventory inquiries to the MDNIS 
offices at 1400 20th Street, N.W., 
Washington, D.C. A UNIVAC 1108 
is at the center of the system.

Three files maintained
MDNIS maintains three com­

puterized inventory files: a file list­
ing all machinery and equipment 
by uniform characteristics, to aid 
in searching by size, age, model 
number, etc.; a file of easy-to-read 
descriptions for each item; and a 
file containing the full specifica­
tions and prices of most available 
used machinery equipment. These 
files are for the use of MDNIS 
dealers only.

Underwriters’ Labs
Will Now Rate
Used Machinery

The Underwriters’ Laboratories 
Inc. is now preparing to give its 
safety listing mark not only to new 
data processing equipment and 
office machines, but to rebuilt 
machines as well.

Four guidelines have been estab­
lished for the relisting of recon­
ditioned machines: 1—The machine 
will be rebuilt only by its original 
manufacturer; 2—the machine will 
be incapable of an overload by its 
operator; 3—relisting will be re­
stricted to grounded machines and 
double-insulated machines in which 
the protecting insulation is re­
newed; and 4—the manufacturer’s 
entire program will be reviewed as 
will the test procedures he employs 
in rebuilding.

The UL says it will take special 
note of the criteria manufacturers 
use for the replacing or reusing of

2 Weeks Intensive Program on

Integrated Management Accounting
Jointly sponsored by:

National Association of Accountants and The University of Texas
  To be held April 19 through May 1, 1970

Latest Concepts and Techniques in Accounting
and their combination into

Effective Planning and Control Systems

Attendance 
Limited 
Apply 
Now!

Developed specifically for 
accounting executives and 
managers, this 2 weeks program 
conducted jointly by The Graduate 
School of Business Administration 
of The University of Texas and 
National Association of Accountants 
is designed to:

□ Develop an awareness of 
the economic environment 
in which a business operates 
and its significance for business 
management.
□ Develop an ability and 
perspective to think about and 
identify the information needs of 
management in all functional areas. 
□ Develop a thorough knowledge 
of the recent developments in 
management accounting concepts 
and techniques and how they 
are related.

□ Develop practical and 
operational insights into designing 
an integrated management 
accounting system for a specific 
business enterprise.

MAJOR TOPICS
Long-range profit planning ... 
capital expenditure management 
... annual profit planning ... cost 
behavior patterns ... standards 
for costs and revenues ... direct 
costing ... scientific inventory 
management... quantitative 
techniques for planning and 
decision making ... management 
information systems.
An unusual opportunity for 
management accountants to 
upgrade their skills and to improve 
their effectiveness in the vital role 
they play in business management.

For brochure giving full details write to:

Arthur V. Corr, Manager, 
Continuing Education Department 
National Association of Accountants, 
505 Park Ave., New York 10022 
(212) 759-3444, Dept. MS

I NAME

  TITLE

ADDRESS

  CITY

STATE ZIP
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electrical parts; what cleaning 
agents are used on electrical parts; 
and how quality control procedures 
compare between reconditioning 
and new product manufacturing 
methods.

Recent price unbundling by 
large computer manufacturers 
brings added importance to the 
UL’s listing decision. Since suppor­
tive services are now being priced 
separately from some manufactur­
ers’ hardware, EDP users can em­
ploy old machines without special 
concern for these peripheral prices.

Control Data ‘unbundles'
A new addition to the list of un­

bundled computer manufacturers 
is Control Data Corporation. Its 
maintenance services for leased 
systems were priced separately as 
of October 1, and as of January 1 
education and training services, 
standard software systems and pro­
grams, and systems and application 
analysts’ support services will all 
be priced individually.

The General Electric Company 
recently announced that it would 
not unbundle its prices, but it has 
raised them. GE increased domestic 
rentals on computers smaller than 
GE-200 systems by 5.1 per cent 
and on medium and larger com­
puters by 3 per cent, and its 
monthly maintenance charges on 
200, 400, and 600 systems are up 
5 per cent. Series models 50 and 
100 did not change in price.

MIS Society Holds 
Founding Conference
In Minneapolis

The Society for Management In­
formation Systems held its Found­
ers’ Conference September 8 
through 9 in Minneapolis, Minn. 
Technical papers on five topics of 
significance to users and designers 
of information systems were pre­
sented.

The papers presented were: 
“Data Management— Fundamental 

Building Block for Management 
Information Systems,” by Guy 
Dobbs, of Isaacs-Dobbs Systems of 
Los Angeles; “Decision Systems for 
Planning and Control,” by James 
L. Fischer, assistant vice president 
of corporate management systems 
for Texas Instruments; “Manpower 
Resources for MIS,” by Dr. G. 
Truman Hunter, of IBM; “Dis­
tributed Computer Networks” by 
Joseph W. Redding, of Standard 
Oil of Indiana; and “Trends of 
MIS Technology” by Frederick G. 
Withington, of Arthur D. Little. 
The papers will be published as 
part of the conference proceedings.

A booklet describing the charter, 
purposes, and activities of this new 
organization is available on re­
quest to Richard E. Dooley, Secre­
tary, Society for Management In­
formation Systems, One First Na­
tional Plaza, Chicago, Ill. 60670.

New System Designed 
To Eliminate Handwritten
Brokerage Transactions

A system which promises small 
and medium-sized brokerage 
houses that it will eliminate as 
many as 25 handwritten slips of 
paper for each of their trades is 
now being offered by Wall Street 
Information Services, Inc.

VISTA (Viewing Instantly Se­
curity Transactions Automatically) 
is the first product of the new com­
pany formed by John Diebold, Inc., 
the consulting firm, and Hirsch & 
Co., the brokerage concern.

The aim of the system is to auto­
mate the functions of the cashier’s 
department of a securities house, 
including such operations as re­
ceive, deliver, transfer, box, segre­
gation, stock loan, and bank loan.

It is being offered on a cost per 
transaction basis of 50 cents to $1; 
therefore, cost will fluctuate with 
volume.

According to John R. Berming­
ham, executive vice president of 
Wall Street Information Services, 
Inc., “The significant aspect is that 

this system will enable small and 
medium-sized firms to automate 
quickly at very minimal cost with­
out making the huge capital invest­
ment that automation ordinarily 
would require.”

VISTA uses dual IBM 360 com­
puters and Sanders’ display units. 
The new company will install the 
equipment and train cashier de­
partment clerks to use it. The 
clerks key information they see and 
obtain instructions from the dis­
play units. The computers record 
itemized transactions, which are 
instantly available for examination 
and processing. These transactions 
are printed out daily for a complete 
audit trail.

Hirsch & Co. is the first user of 
the VISTA system. The initial im­
petus for the system’s creation 
came from Robert Fraiman, a part­
ner of Hirsch & Co. and a member 
of the Board of Governors of the 
New York Stock Exchange. He 
realized that ever increasing paper 
costs could push small investors 
and all but the largest brokerage 
firms out of the market.

Wilbur Wright Associates, a 
management consulting firm work­
ing in the Wall Street area, has 
found that there are on an average 
13 clerical mistakes for every 
thousand transactions made. Each 
error costs between $40 and $100 
to rectify. Per day $120,000 is spent 
looking for errors.

VISTA promoters point out hu­
man loss of papers and the high 
cost of reimbursement are also fac­
tors that favor an automated sys­
tem.

New Computer Language 
Geared to ‘Worksheet’
Is Introduced

A new computer language, OM­
NITAB, designed for routines used 
extensively by controllers, budget 
planners, statisticians, mathemati­
cians, actuaries, research analysts 
and those in related fields, is based 
on the familiar 49-column, 101-row 
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worksheet. Data are entered in the 
appropriate columns of the work­
sheet, but then directions for all 
needed calculations are coded into 
simple commands for entry into a 
keyboard terminal connected to a 
central computer at the developer’s 
headquarters.

Thus, if it were desired to raise 
the numbers in Column 1 to the 
4.3 power, store the results in Col­
umn 20, and print both Columns 1 
and 20, the command would be 
typed in as:

RAISE COL 1 TO 4.3 AND 
STORE IN COL 20 PRINT 
COLS 1 AND 20.

The central computer, located at 
International Telecomputer Net­
work, Bethesda, Maryland, would 
perform the desired computation 
and print the results either in the 
designated columns of a duplicate 
worksheet or on line printers, or 
else key punch them into cards.

More than 200 commands and 
100 subroutines are available with­
in the OMNITAB system.

Mexico Seen as Base
For South American
Computer Network

Computers are moving south of 
the border. The Information and 
Computing Centers Corporation of 
Dallas has recently established a 
$4-million corporation with head­
quarters in Mexico City.

The Information and Computing 
Centers Corporation de Mexico, 
S.A., is the joint effort of ICCC and 
a group of Mexican financial, sci­
entific, and industrial leaders head­
ed by Sr. Guillermo Rossell de la 
Lama, Secretary of State.

ICCC President Ed L. Dillon 
said the corporation hoped the 
Mexican base would be a bridge 
for its computer network into the 
whole of Latin and South America.

ICCC de Mexico, S.A., will pro­
vide computer time needed for spe­
cific applications on a time sharing 
basis, software services, and devel­
opment of memory data banks.

Sr. Virgilio Varela, president of 
Credito Central de Mexico, said, 
“We are very happy to be associ­
ated with ICCC, which will now 
allow us to fulfill a need existing 
in Mexico in the banking, indus­
trial, commercial, and scientific 
areas.”

Specialized Business
Translation Services
Offered in Two Cities

Specialized translators for foreign 
business correspondence are avail­
able in the New York and Washing­
ton areas through a new electronic 
service of the American Express 
Company.

The Institute of Modern Lan­
guages, Inc., a wholly owned sub­
sidiary of American Express, has 
set up three centers equipped with 
Xerox Telecopier IIs. Papers for 
translation can be brought to the 
IML centers, one in Washington 
and two in New York, or if or­
ganizations have their own Xerox 
telecopiers they can transmit the 
translation material directly.

“Word-for-word translations can’t 
do the job for today’s international 
businessman,” M. X. Rocca, presi­
dent of IML, said. “The translation 
must be faithful to the meaning of 
the original, preserving every nu­
ance. This takes the work of highly 
skilled translators that IML can 
bring quickly to the client’s door­
step electronically.”

If the material to be translated 
is of a specialized nature it will 
be routed to a translator who not 
only knows the desired language 
but also is familiar with the field 
being discussed.

Anyone can use the service with­
out special subscription arrange­
ments. Charges are based on the 
length of the document and its 
technical complexity.

IML says the average one- or 
two-page document delivered in 
the morning for translation can be 
returned to the client the same 
afternoon.

1969 SJCC Proceedings
Now Available; 112
Papers Included

The proceedings of the 1969 
Spring Joint Computer Conference 
are now available in an 866-page 
hard-cover volume published by 
The American Federation of Infor­
mation Processing Societies Press, 
210 Summit Avenue, Montvale, 
N.J. 07645.

The 112 papers included were 
presented at the conference held in 
Boston from May 14 through 16. 
They cover a wide range of topics, 
ranging from computers and the 
underprivileged, computer systems 
vs. health systems, and computer- 
assisted instruction to on line busi­
ness applications, time sharing 
systems, and software.

Copies may be obtained from 
AFIPS for $22.00 each for non­
members, and for $11.10 for mem­
bers of AFIPS constituent societies. 
The AICPA is a constituent society.

— The 
"NOW GENERATION 

In 
COMPUTER SAVINGS

Top performing computers 
and unit record equipment can 
cost less . . .

TLW has available IBM 360's 
and 14OVs, punched card 
equipment and peripherals — 
all under manufacturer's main­
tenance agreements — and all 
at a fraction of the original 
cost.

TLW—the "now generation" 
of computer people—assuring 
you prompt delivery, product 
fit and performance.

_ COMPUTER
  INDUSTRIES  
P.O. Box 29763 Atlanta, Georgia 30329

Phone (404) 451-1895
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Model Trains Grow Up;
Southern Pacific Uses
Model of Its System

A mathematical model of a rail­
way network is being built by Mc­
Donnell Automation Company, a 
division of the McDonnell Douglas 
Corporation, for the Southern Pa­
cific Railway. Once the model is 
completed it will be used to simu­
late load movement with respect 
to clearances and bridge capaci­
ties.

The Southern Pacific has given 
McDonnell a contract to develop 
an extensive computerized system 
which will permit rapid route se­
lection and clearance of unusually 
heavy or large loads. The Compu­
ter Aided Railway Engineering Sys­
tem (CARES) will have a mathe­
matical model of the railway’s 
bridges and tunnels in its data 
bank.

CARES will designate the exact 
route to be taken, permissible 
speeds, and how the cars are to be 
loaded, McDonnell says. Addition­
ally, it will provide information on 
the structural adequacy of bridges, 
helping management to determine 
where new construction is needed.

Already in use are the bridge 
analysis and heavy load clearance 
portions of the system. These will 
be made available to other rail­
roads, McDonnell reports.

Computer Performance 
Analyzer Offered by
New Jersey Firm

A low-cost computer perform­
ance analyzer is being offered by 
Computer and Programming Anal­
ysis, Inc., of Cherry Hill, N.J. The 
CPA Series 7700 Analyzer costs less 
than $5,000.

The analyzer consists of a con­
trol module, a counter module, and 
probes. The probes are universal 
high-impedance differential ampli­
fier probes which serve as an in­

terface, making the analyzer com­
patible with any existing computer 
system.

Probes are attached to the sys­
tem under analysis at points which 
indicate the status of the functions 
monitored. Up to 18 different com­
puter functions can be monitored 
simultaneously without interfering 
with normal computer operations.

Computer and Programming 
Analysis says the resulting read­
outs enable the computer user to 
increase the throughput of the sys­
tem, reduce overhead, and accu­
rately evaluate system configura­
tions.

Upon customer request the com­
pany will provide technical assist­
ance in interpreting the analyzer’s 
report and will recommend system 
improvements.

Facsimile Transceivers
Used for Remote Input
In OCR System

Standard facsimile transceivers 
serve as remote data-input units in 
an optical character recognition 
system developed by Recognition 
Equipment Incorporated, Dallas.

Information does not need to be 
keyed before it is entered into the 
terminal unit. The transceivers 
send information to a central pro­
cessor for character recognition 
and translation into computer lan­
guage. The transceiver can also be 
used to send messages back to the 
original sending station.

“By using facsimile transceivers 
as data-entry terminals, we are 
blending common, existing office 
equipment with advanced charac­
ter recognition technology,” said 
Recognition Equipment’s president, 
Herman L. Philipson, Jr. “We have 
found a new use for the facsimile 
transceiver, transforming it into an 
OCR device without altering its 
basic business office purpose.”

Mr. Philipson cited some areas 
of application for the new system: 
“Certain banks, government agen­
cies, transportation companies, 

large retail chains, wholesalers, and 
manufacturing companies with dis­
persed distribution points have ap­
plications that often require cap­
ture of widely dispersed, low-vol­
ume, time-critical source data for 
computer processing.”

Honeywell Training 
Non-College Graduates
As Systems Analysts

This month high school gradu­
ates without advanced education 
or work experience are becoming 
part of Honeywell Inc.’s growing 
educational program.

The program is aimed at helping 
to fill the 285,000 job openings ex-, 
pected in the computer industry by 
1972. Though Honeywell’s current 
class of students without college 
degrees has room for only 25, the 
company hopes to train 1,500 of 
these students within three years. 
It graduated 37 students in Sep­
tember who began work in June, 
but these students were college 
graduates when they came to Hon­
eywell.

“We really are looking only for 
the exceptional high school gradu­
ates, those who can compete with 
persons who have advanced edu­
cation or business experience,” 
John McMurrer, manager of the 
computer-education program, said. 
“All applicants will be given our 
standard hour-and-a-half aptitude 
test—the same test we give college 
graduates—we will expect from 
them the same rigorous dedication 
to their work that we have found 
in our graduate students.”

The high school graduates will 
be given a nine-month course that 
meets three evenings a week in 
Honeywell’s education center in 
Wellesley Hills, Mass. Students 
will be taught the fundamentals of 
computer programing and compu­
ter-related systems analysis.

They will have 475 hours of lab­
oratory work, lectures, and case 
studies. The pupils will do substan­
tial problem solving with hands-on 
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computer contact. Upon comple­
tion of the course students will be 
awarded a certificate for program­
ing or systems positions.

Patent Court Overrules
Patent Office; Declares
Software Patentable

A decision heralded as the magna 
carta of the software industry has 
been handed down by the United 
States Court of Customs and Pa­
tent Appeals. The court held that 
computer programs are patentable, 
directly contradicting the Patent 
Office’s previous stand that such 
programs were not patentable.

“In one sense a general-purpose 
digital computer may be regarded 
as but a storeroom of parts and/or 
electrical components,” the court 
explained. “But once a program has 
been introduced, the general-pur­
pose digital computer . . . along 
with the process by which it oper­
ates, may be patented. . ”

In an interview with The New 
York Times, Morton C. Jacobs, 
counsel for Applied Data Research, 
Inc., and the Association of Inde­
pendent Software Companies, in­
terpreted the decision in this way: 
“You build a special-purpose com­
puter by placing it under the con­
trol of a computer program. A user 
having a single general-purpose 
computer and a thousand programs 
in his library has a thousand spe­
cial-purpose computers.”

The case came from an appeal 
by the Mobil Oil Corporation from 
a decision of the Patent Office 
Board of Appeals.

Previous Patent Office policy had 
given patent protection only to 
those programs which were built 
into the hardware, but not to those 
on punched cards or tapes.

An IBM spokesman said his firm 
supported the previous policy, but 
no official company statement was 
made following the new decision 
since IBM believes there may be 
future proceedings.

Commissioner of Patents Wil­

liam E. Schuyler, Jr., later an­
nounced the cancellation of last 
year’s guidelines for the granting 
of patents to EDP programs.

“Even though the law of paten­
tability of computer programs must 
develop on a case-by-case basis,” 
Mr. Schuyler said, “I believe you 
will agree that many computer 
programs will be unpatentable be­
cause they are obvious to a skilled 
programer.”

The commissioner pointed out 
that copyrighting programs means 
that they must be published. He 
suggested that a registration sys­
tem which would better protect 
their secrecy be worked out.

Mr. Schuyler promised that the 
Department of Commerce and the 
Patent Office would fully cooper­
ate with a committee being formed 
by the National Council of Patent 
Law Associations to study soft­
ware protection and to draft the 
needed legislation.

IRS issues standards

On the other hand, a new set of 
guidelines in the software field 
has been established by the Inter­
nal Revenue Service. Last month 
the IRS issued for the first time its 
standards for the evaluation of tax 
returns, which include the cost of 
buying, leasing, or developing 
computer software.

Justice Charges Airlines’
Reservations System
Violates Antitrust Act

An agreement between 11 major 
domestic airlines to use a common 
automated reservations system has 
been found by the Justice Depart­
ment to be, in effect, a collective 
boycott violating the Sherman An­
ti-trust Act. The department has 
requested that the Civil Aeronau­
tics Board either disapprove of the 
agreement or hold a full hearing 
on it.

The 11 member airlines of the 
Air Transport Association’s air 

traffic conference had asked the 
Civil Aeronautics Board for appro­
val of their joint use of the reser­
vations system developed by ATAR 
Computer Systems, Inc.

Sellers of other automated reser­
vation systems, travel agents, res­
ervation services, and hotel groups 
had opposed the shared system.

Included in the agreement made 
by the 11 were promises not to 
use other equipment, not to put 
equipment in the offices of any 
travel agents, and not to pass on 
information to ATAR competitors.

Opponents' arguments

Opponents of the agreement 
pointed out that the use of mul­
tiple systems was possible both 
technically and economically; tra­
vel agents would not be able to 
choose reservation service sellers 
or service equipment; the develop­
ment of a better system would be 
hindered; and the operation of air­
lines not included in the agree­
ment would be hurt.

RE-INVENT THE WHEEL.

.. .the computer programs 
you need are here!

AUTOMATED BOOKKEEPING
offers a complete array of 
computer programs for
• Payroll
• Accounts Receivable
• General Ledger
• Financial Statements
• Accounts Payable
• Numerous Other Programs

...Programs ready to go — on our com­
puters or yours!

...Programs at little or no cost!

...Programs that are well documented!

...Programs that are now running and 
serving many clients!

• • •AUTOMATED 
 BOOKKEEPING 
  CORPORATION

55 West 42 Street, New York, N.Y. 

Phone 212 695-6893
• Established in 1959 by CPA Data Processing Special­
ists • If you're involved in systems work, programming 
or computer softwear, you owe it to yourself to discuss 
with us your particular needs and requirements. No 
obligation, of course.
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MANAGEMENT SERVICES FORUM

The inquiry that follows came 
from a CPA firm in a small Mid­
western city:

Gentlemen:
We would like to accept your 

offer of help which appeared in 
the May—June issue of Manage­
ment Services. We are a small 
CPA firm wrestling with the prob­
lem of whether to enter the com­
puter service bureau business. We 
need to know what questions to 
ask and where to find answers.

Several of our clients are using 
a local service bureau for pay­
roll, accounts receivable, accounts 
payable, check register, and simi­
lar jobs. We have become quite 
dissatisfied with the quality of 
work our clients are receiving. 
We want to explore the possibili­
ties of doing this bookkeeping 
ourselves, both for clients now 
using the service bureau and for 
new clients we might acquire if 
we offered this service.

Once we are established in the 
computer field it appears we 
would be in a position to offer 
more sophisticated services to our 
clients. These might include sales 

analyses, inventory controls, bud­
geting, and similar studies.

We thought Mr. Kaufman’s ar­
ticle regarding time sharing in the 
November-December issue of 
Management Services presented 
an intriguing approach for our 
firm. How do we follow up on 
his ideas to see if they would fit 
our needs?

This outlines our thinking so 
far. Can you help us proceed 
from here?

To the reader who posed this 
inquiry the editors sent the com­
plete text of a speech made at the 
AICPA Chicago computer confer­
ence by Edwin A. Boyle, CPA, of 
Hackensack, N. J. (This speech is 
excerpted in the article that be­
gins on page 43 of this issue.) 
Although Mr. Boyle is not a mem­
ber of our panel of advisors, his 
speech seemed so pertinent to the 
problems facing our Midwestern 
correspondent that we obtained his 
permission to release his full text 
to the questioner in advance of the 
publication of the report on the 
conference.

In addition, the question was 
submitted to two members of the 
panel. One of them replied as 
follows:

I cannot answer your questions 
specifically but feel you may be 
interested in a few of the uses we 
have made of our computer. The 
project is still in the development 
stage. Much of the computer time 
is used in keeping our own client 
time charge records. Other uses 
are summarized in the following 
memorandum, which was written 
to keep the members of our own 
staff advised:

to: All partners, managers
and seniors.

from: Management Services
subject: In-house computer

Our New York office now has its 
own in-house computer, an IBM 
360 Model 20 card system. A 
model 360/25 is on order and is 
expected to be installed in a few 
months. The availability of a com­
puter increases the management 
services capabilities we can offer 

PANEL OF ADVISORS:

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

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

apolis, Ind.

which readers would like help. Both questioners and ad­
visors will remain anonymous. One or more of the follow­
ing members of our panel are responsible for the answers 
published in this department:

Roy A. Lindberg, J. H. Cohn & Company, Newark, N. J. 
Arthur B. Toan, Jr., Price Waterhouse & Co., New York 
H. G. Trentin, Arthur Andersen & Co., New York
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to our clients. In the New York 
area we can offer the use of the 
machine to our clients. For clients 
outside the New York area who 
may wish to use a local service 
bureau, we can supply systems ex­
perience and, in some cases, pro­
grams already written. The follow­
ing examples illustrate the various 
ways in which the computer has 
been used on management services 
engagements:

1. In the case of two clients, we 
conducted surveys and in each 
case recommended the installation 
of basic unit record equipment 
(key punch, sorter, and a calcu­
lating accounting machine). We 
proposed a tub file approach (pre­
punched item cards and pre­
punched name and address cards) 
for order writing and invoicing. In 
both cases, our computer was used 
to assist in the conversion of the 
old system to a new system. The 
computer was used to print a list 
of product items in preparation for 
a product item coding structure 
and it also assigned and punched 
customer account codes into name 
and address cards. When the in­
stallations were complete, our com­
puter was used on a monthly basis 
to prepare sales analyses and in­
ventory reports from punched 
cards forwarded to us by the 
client.

The client has a low-cost billing 
system without losing the analyti­
cal ability of a computer. The 
computer-prepared reports have 
given the client valuable manage­
ment information not previously 
available.

2. For billing a client uses the 
Friden Computyper that is cou­
pled to an IBM key-punch ma­
chine. The by-product cards gen­
erated in the billing operation are 
submitted to us at month end 

along with cards punched for cash 
receipts and merchandising re­
ceipts. We process these cards on 
the computer and prepare monthly 
customer statements, an aged ac­
counts receivable trial balance, 
stock status reports, sales statistics, 
and profitability by salesman and 
customer.

Again, client’s on-premise equip­
ment is limited to that needed for 
daily processing while valuable 
periodic reports are available from 
our computer.

In both preceding assignments, 
our computer department person­
nel wired the client’s control panel 
and assisted Management Services 
personnel in designing and imple­
menting the system.

3. A system was designed for a 
law firm to computer-prepare time 
analysis and work-in-progress re­
ports. Each attorney in the firm 
prepares a daily time sheet sum­
marizing his billable and non-bill­
able time with appropriate service 
codes. Clerical help completes the 
time sheet by posting client num­
ber and matter number to the time 
sheet. These time sheets are sub­
mitted to us and key-punched. The 
following reports are computer- 
prepared:

a) Detail time report listing.
b) Work-in-progress report — 

this report shows the detail 
for hours and standard 
amount (hours and standard 
rate) by client and matter 
(open and unbilled).

c) Work-in-progress summary — 
this report summarizes into 
one line the dollars of time 
still open (unbilled) by client 
and matter.

d) Monthly billing report—this 
report shows the billings for 
the month, the standard 
amount, and over/under stan­

dard for each client and 
matter.

e) Completed and billed sum­
mary — this report shows the 
same information as the 
monthly billing report and 
also a year-to-date analysis of 
billed, standard, and over/ 
under standard for each cli­
ent and matter number.

The client, through the use of 
the above-described reports, has 
eliminated the problems inherent 
in a cumbersome manual system 
and has established better control 
over time and billings.

4. A client in the travel business 
obtains customers through leads 
obtained from advertising in vari­
ous media (newspapers, radio, 
etc.). In the case of printed media 
advertising, coupons are clipped 
from the ad and mailed to the 
client. These coupons are pre­
printed with a code identifying the 
advertising medium and placement 
date. Leads received over the tele­
phone are coded to identify the 
source (radio, referral, etc.). Cou­
pons and other documents repre­
senting leads are key-punched by 
the client, (name, address, zip 
code, telephone number, and me­
dia code). Each week these cards 
are forwarded to us for the fol­
lowing computer processing:

a) Printing of pressure-sensitive 
address labels.

b) Printing of Wheeldex index 
reference cards.

c) Weekly analysis of the num­
ber of leads obtained from 
each medium.

If the salesman is successful in 
selling the lead, he prepares a 
form with all of the essential data. 
Cards punched from this form are 
forwarded to us for the following 
month-end computer processing:

a) Purging of lead file of those 
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leads that have been con­
verted to customers.

b) A media analysis.
This approach has helped the 

client to process his leads expedi­
tiously and at the same time to 
provide the information to identify 
the best return for his advertising 
dollar.

5. In the area of accounting sys­
tems, books of account (journals 
and general ledger) have been 
computer-prepared for clients. At 
the end of the month or quarter, 
financial statements (profit and 
loss and balance sheet) are printed. 
The client in these cases may 
either punch the cards or submit 
properly coded documents (copies 
of checks and cash receipt listing) 
to us for key-punching.

This approach has special ad­
vantage to the small client who 
requires periodic financial state­
ments showing interim, year-to- 
date, and comparative results of 
operations as well as a balance 
sheet showing current and previ­
ous period data.

6. Physical inventory sheets, or 
tags, are submitted to us by some 
of our clients for computer pro­
cessing. We key-punch the cards 
and run physical inventory listings. 
These listings may be sequenced 
by tag number. If the client has 
a perpetual inventory, cards may 
be punched (if not already in 
punched card form) and a report 
prepared by comparing the physi­
cal inventory to the perpetual in­
ventory by item number. This 
approach to the physical inventory 
is of value to the client as a 
means to reduce clerical effort in 
processing physical inventories as 
well as establishing control over in­
ventories. In addition, if a certified 
financial statement is required by 
our audit staff, automating the 

physical inventory can materially 
reduce the audit steps required.

7. For many regular audit cli­
ents, the computer has replaced 
the staff auditor in the mechanical 
work of preparing both individual 
company and consolidated trial 
balance work-sheet spreads and 
financial statements. This releases 
our audit personnel for other work 
and speeds up our time to com­
plete engagements.

The foregoing examples are just 
a few of the ways in which our 
computer capabilities can be used 
to broaden the services we can 
offer to our clients.

The other advisor had these sug­
gestions to offer:

Time sharing does appear to be 
an attractive solution for many of 
the problems which a small firm 
may encounter with a service bu­
reau like excessive turnaround 
times, errors in reports, and in­
creasing costs. It should be noted, 
however, that these difficulties may 
be a function of poor systems de­
sign rather than an inherent prob­
lem with service bureau process­
ing.

The three basic steps which must 
be taken prior to developing a 
“packaged” time shared system are 
the selection of the applications, 
the selection of the processing 
hardware, and the determination of 
the operating policies which will 
exist between you and your clients.

In selecting applications, you 
should choose those which appear 
similar among several of your cli­
ents. If you have one or more cli­
ents with difficulties on a particular 
application you may be able to 
arrange for them to share some of 

the cost involved in developing the 
application’s “packages.”

In selecting the time sharing 
service, you should consider the 
cost of the service and the geo­
graphical locations of its com­
puters, communications centers, 
and sales offices. Another impor­
tant question at present is whether 
the service has the ability to gen­
erate high-volume reports on a 
high-speed printer at the com­
puter site rather than on the ter­
minal. An effective method of proc­
essing business applications on a 
time sharing basis is to have the 
input and validation on the ter­
minal, the printing of low-volume 
reports on the terminal, and the 
printing of high-volume reports at 
the time shared computer facility. 
Time sharing services that are in­
terested in business applications 
in addition to scientific calculations 
normally provide this capability. 
Other important factors are the hu­
man engineering characteristics of 
the terminals that are supported 
and the types of programing lan­
guage available.

In determining the operating ar­
rangement you may want to pro­
cess the data on a terminal in your 
firm or provide terminals for each 
of your clients. If the latter ar­
rangement is chosen, you will want 
to maintain some control over the 
system programs by participating 
in the installation and assisting 
with necessary program changes.

Specifically, your next steps may 
be to familiarize yourself with the 
types of time sharing applications 
by discussing them with represen­
tatives of time sharing services, to 
select one or more applications 
based on specific needs of your 
clients, to determine your operat­
ing policies, and to select the spe­
cific service.
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Meaningful work measurement is more than a sin­
gle technique, this author believes. Rather it is a 
complex, involving operations analysis, manpower 
planning, and one of the work measurement tools—

THE USES OF WORK MANAGEMENT

by Harvey E. Schatz

Touche, Ross & Co.

Work measurement programs 
have for some time been a 
sort of stepchild in systems work. 

They are tedious to carry out; 
workers often resent them; they 
lack the glamor of computer feasi­
bility studies or creating a manage­
ment information system.

They have only one great advan­
tage: if done well, they can pro­
duce significant savings.

And that is no small advantage 
in this era of rising costs, a dimin­
ishing labor market, and lower 
profit margins.

Work measurement plans are no 
panacea.

But taken in the proper context 
—viewed as a plan rather than a 
single technique — they almost al­

ways produce increased efficiency.
It should be noted that the ap­

plicability of work measurement is 
not limited to organizations with 
massive clerical staffs or that, be­
cause of its quantitative nature 
and the dollar savings objective, its 
use must preclude recognition of 
human relationships. Work meas­
urement can be quite effective in 
small and medium-sized compa­
nies and can be instituted without 
morale-shattering effects if a 
properly structured program is 
developed.

By a complete work measure­
ment plan we do not mean any 
single work measurement tech­
nique that establishes a standard 
time for performing a given task. 

An effective work measurement 
program integrates this component, 
of course, but to be effective it 
must incorporate additional man­
agerial control tools as well:

1. Operations Analysis
2. Manpower Assignment
3. Variable Budgeting.

The following discussions and 
examples illustrate how these can 
work with the others to create a 
meaningful and integrated savings 
program.

A principal reason that work 
measurement is so often successful 
in effecting a reduction in the work 
force is the fact that employees 
who are not working against a 
standard or established goal will 
generally work at a 60 per cent to
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EXHIBIT I

OPERATIONS ANALYSIS

determines and defines essential functions

WHY & WHERE

ANALYZE 
FUNCTIONS (TASKS)

HOW WHAT

ANALYZE
SYSTEMS & PROCEDURES

ANALYZE 
WORKLOADS

DETERMINE 
AIMS AND 

USEFULNESS 
OF FUNCTIONS

REVIEW FOR 
PLACE IN 

ORGANIZATION 
AND 

DUPLICATION

DETERMINE 
SYSTEM OF 
WORKFLOW 

BETWEEN 
DEPARTMENTS

DETERMINE 
PROCEDURES 

FOR 
WORKFLOW 

WITHIN 
DEPARTMENT

IDENTIFY 
OPERATIONS

WITHIN
FUNCTIONS

DETAILED 
COMPOSITION 

OF 
FUNCTIONS

DEFINITION 
OF 

ESSENTIAL 
FUNCTIONS

DETERMINE 
STANDBY

AND 
VARIABLE 

WORKLOADS

DETERMINE 
CONTROL 

FACTORS FOR 
OPERATIONS 

& FUNCTIONS

FUNCTIONS & 
OPERATIONS 
STRUCTURED 

FOR 
MEASUREMENT

70 per cent effort level or pace. 
Simply improving the effort levels, 
however, is but one way of reduc­
ing the time required to perform 
a task. Even a well engineered 
standard for an inefficient task will 
contain built-in inefficiency. Before

HARVEY E. SCHATZ, 
CPA, is a partner in 
Touche Ross & Co. in 
Detroit. He received both 
his B.S. and his M.B.A. 
from the University of 
Michigan. Mr. Schatz is 
a member of the manu­
facturing management 
committee of the AICPA.

He is also a member of the Michigan Associ­
ation of CPAs' committee on management 
services. Mr. Schatz belongs to the NAA, 
American Production & Inventory Control So­
ciety, and the Engineering Society of Detroit. 

performing work measurement, 
therefore, a methods study, or op­
erations analysis, should be per­
formed. (See Exhibit 1, above.)

Operations Analysis consists of 
an intensive review of the manner 
in which tasks are currently being 
performed. First, functions of each 
department are studied to ascer­
tain the purpose and usefulness of 
each function, to detect overlap­
ing or duplication, and to deter­
mine where the function can best 
be performed.

In the past decade, the rapid 
rate of corporate growth, the ad­
vent of the computer, and the fre­
quent movement of managerial 
personnel have produced signifi­
cant changes in organizations. 
These changes often are not re­

flected in the functions being per­
formed. Frequently, functions are 
made unnecessary because they 
have been superseded or are being 
performed in another department. 
For example, in the Operations An­
alysis of a manufacturing plant, it 
was determined that certain func­
tions performed by the Timekeep­
ing Department were performed 
the next day, in an almost identical 
manner, by the Payroll Depart­
ment. In addition, computation of 
piecework earnings, performed 
manually in the Timekeeping De­
partment, was also performed as 
part of the computerized payroll 
program.

The second step in Operations 
Analysis is to review the work flow 
and the detailed systems and pro-
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EXHIBIT 2

WORK MEASUREMENT 
establishes the time requirements of workloads

cedures used in performing each 
function within departments and 
between departments. Each func­
tion is broken down into the opera­
tions of which it is composed. 
These operations are studied using 
work simplification techniques.

For example, in analyzing the 
material handling function of a 
multistory manufacturing plant, 
flow process charts were prepared 
for each of the principal products, 
indicating operations, transport, 
storage, and inspection performed. 
Distances moved were noted. Eval­
uation of the feasibility of addi­
tional monorail conveyors for 
transporting and storing several 
million parts per year was greatly 
facilitated by use of the flow 
charts. Determination of material 
handling manning requirements 
was deferred until this evaluation 
was completed.

The third step in Operations 
Analysis is the analysis of work 
loads. In the case of office clerical 

November-December, 1969

jobs, particularly in smaller com­
panies, there is a lack of repeti­
tiveness in the work and many 
tasks are difficult to measure (for 
example, look-ups in an accounts 
receivable department). However, 
on the basis of information gath­
ered to this point, it is usually 
possible to break each job down 
into the factors which are the de­
terminants of the work load. In the 
Purchasing Department case which 
is discussed later as a case study, a 
number of factors, such as issue 
of purchase orders, issue of change 
notices, and salesmen’s interviews, 
determined the work load of the 
buyers. The relative importance of 
these factors, which we will call 
control factors, is determined from 
an analysis of time spent on each 
factor during a four- or five-day 
trial period.

Another product of this analysis 
is the determination of fixed and 
variable work loads. That is, how 
much of the work load would con­

tinue to exist under a 60- to 90-day 
plant shutdown condition and 
what index or indices of activity 
would cause the remaining work 
load to vary.

As a result of the operations ana­
lysis, the areas which are most 
amenable to work measurement 
are determined and a sequence es­
tablished for the additional studies 
to be performed.

There are four methods of work 
measurement commonly used to es­
tablish standards of performance:

1. Time Study
2. Operations Time Analysis
3. Predetermined Time Stan­

dards
4. Work Sampling

Exhibit 2 above illustrates the 
interrelationship of the four. Each 
method has certain advantages and 
disadvantages; the selection of a 
particular method will depend up­
on the nature of the operation to 
be measured, skills available, cost, 
company policy, etc.
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EXHIBIT 3

METHODS-TIME MEASUREMENT
  APPLICATION DATA IN TMU  

REACH - R

DISTANCE 
MOVED 
INCHES

TIME TMU HAND IN 
MOTION CASE AND DESCRIPTION

_ A B
C or
D E A B

A. Reach to object in fixed 
location.

B. Reach to object in location 
which may vary slightly.

C. Reach to object jumbled with 
other objects so that search 
and select occur.

D. Reach to a very small object 
or where accurate grasp is 
required.

E. Reach to indefinite location 
to get hand in position for 
body balance or next motion.

10 8.7 11.5 12.9 10.5 7.3 8.6

12 9.6 12.9 14.2 11.8 8.1 10.1

14 10.5 14.4 15.6 13.0 8.9 11.5

16 11.4 15.8 17.0 14.2 9.7 12.9

18 12.3 17.2 18.4 15.5 10.5 14.4

20 13.1 18.6 19.8 16.7 11.3 15.8
22 14.0 20.1

21.5

21.2 18.0 12.1 17.3

24 14.9 22.5 19.2 12.9 18.8

26 15.8 22.9 23.9 20.4 13.7 20.2

Copyright, MTM Association

GRASP - G

CASE
TIME
TMU DESCRIPTION

1A 2.0 PICK UP GRASP - Small, medium or large object easily grasped.

1B 3.5 Very small object or object lying close against a flat surface.

1C1 7.3 Interference with grasp of cylindrical object. Diameter over 1/2".
1C2 8.7 Interference with grasp of cylindrical object. Diameter 1/4"- 1/2".

1C3 10.8 Interference with grasp of cylindrical object. Diameter under 1/4".

2 5.6 REGRASP

3 5.6 TRANSFER GRASP

4A 7.3 Object jumbled with other objects. Larger than l"xl"xl".

4B 9.1 Object jumbled with other objects. 1/4"xl/4"xl/8" to l"xl"xl".

4C 12.9 Object jumbled with other objects. Under 1/4"x1/4"x1/8".
5 0 Contact, sliding or hook grasp.

Copyright, MTM Association
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EXHIBIT 4

METHODS-TIME MEASUREMENT 
GENERAL PURPOSE DATA

  ............. .............. .................  

BGT - BASIC GET
Distance ........... f" 1 - 3 " 3-9" 9 - 15" 15 - 21" 21-27"

Code ..................... 01 02 06 12 18 24

CO - Contact Object 2 4 9 13 17 22

E - Easily Grasped

F - Fixed Location 6 8 11 14 16 19

V - Variable Location 6 8 13 17 21 26

A - Additional Object 17 19

J - Jumbled

0 - One Hand 13 17 21 25 30 34

S - Simo 24 28 32 36 41 45

H - Handful

A - Additional Object

3 3

24

35

28

39 44 48 52

Copyright, MTM Association 
No reprint permission for Exhibits 3 or 4 is granted without the express written 
consent of the MTM Association, 9-10 Saddle River Road, Fair Lawn, New Jersey.

Time study and operations time 
analysis will be discussed very 
briefly; the use of predetermined 
time standards and work sampling 
will be illustrated by means of case 
studies.

During the period 1910—1920, 
stopwatch time studies became an 
accepted method for setting stan­
dards for factory direct labor oper­
ations. Even today such studies are 
accepted by organized labor. Time 
study is used to determine stan­
dard times for short-cycle, highly 
repetitive operations. Operations 
are broken down into regular and 
noncyclical elements for which 
average times are determined as a 
result of timing many cycles of the 
operation. (Elements as small as 
.03-.04 minutes can be timed with 
good accuracy.) The observed av­
erage cycle time is the sum of the 
average times for the regular ele­
ments, plus provision for the non­
cyclical elements. This observed 
time is adjusted, based upon the 
time study observer’s rating or lev­
eling of the effort observed, to ar­
rive at the normal time for the 
operation. This is the time required 
by an average, trained employee 
working at a normal pace. Allow­

ances for personal time, unavoid­
able delays, and fatigue are added 
to the normal time to determine 
the standard time for the operation.

Operations time analysis is sim­
ply the development of standards 
based upon historical averages, es­
timates of supervisors, or batch 
scheduling. Batch scheduling refers 
to the use of a schedule desk which 
dispatches uniform batches of work 
to each work center about every 
hour or half hour. After some trial 
and error, the actual time required 
to complete each batch is averaged 
to arrive at a standard. An article 
in the NAA Management Ac­
counting magazine cited Southern 
Bell’s use of a three-month histori­
cal average to set standard times 
for processing toll tickets and other 
media. Using methods such as 
these, standards can be developed 
at a low cost since no specialized 
technical skills are required. Al­
though the standards can be used 
to analyze subsequent trends, they 
do not possess the normal amount 
of precision and, therefore, build in 
existing inefficiencies.

Predetermined time data exist in 
various forms. Initially, companies 
developed averages of elements 

common to several time studies 
and used these to set times for 
those elements when they occurred 
in subsequent operations, in lieu of 
performing another time study. 
Gradually, a company could de­
velop sufficient time study data to 
synthesize standards for most of 
its operations.

Subsequently, as a result of in­
dustrial engineering studies of 
thousands of frames of slow motion 
film, predetermined time data were 
developed and published for mi­
nute elements of motion. These 
data exist in various sizes of build­
ing blocks. Methods-Time Mea­
surement (MTM) data (Exhibit 
3, page 18), the lowest common 
denominator, have been combined 
to produce Methods-Time Mea­
surement General Purpose Data 
(Exhibit 4 above). An even larger 
building block has been developed 
in the form of Clerical Standard 
Data (Exhibit 5, page 20).

Standards for nonrepetitive tasks 
or for estimates for bidding pur­
poses can be developed by break­
ing the tasks down into appropri­
ately sized elements, depending on 
the predetermined data to be used, 
and assigning the published times
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to these elements. Predetermined 
time data are widely used in the 
office areas, where the use of a 
stopwatch is frequently considered 
objectionable. A high degree of 
consistency of standards is ob­
tained because a common element 
has a uniformly assigned time and 
no effort rating is required. How­
ever, in order to develop qualified 
analysts, considerable training is 
required.

The fourth method of work mea­
surement, work sampling, got its 
name in 1952 although the tech­
nique was conceived 40 years ago. 
An Englishman named Tippett was 
making time studies in a textile 
mill to determine lost time for vari­
ous causes. Time study was tedious 
and he was looking for a less de­
tailed and easier approach when a 
weaving manager remarked:

“I can tell at a glance whether 
the weaving in the shed is good. 
If most of the weavers are bent 
over their looms mending warp 
breaks, weaving is bad; if the 
weavers are mostly watching 
running looms, weaving is good.”

Tippett realized that this instan­
taneous reading gave an indication 
of production conditions in the 
brief interval surrounding the read­
ing.

EXHIBIT 5

CLERICAL STANDARD DATA

CODE: SCDD-XX

OPERATION: OPEN AND/OR CLOSE DESK DRAWER

DISTANCE 
OPENED 

OR
OPEN 

DRAWER

CLOSE DRAWER
OPEN 
AND 

CLOSE

HAND LOCATION
IN OR AT 

DRAWER
OVER
DESK

DRAWER CLOSED TMU TMU TMU TMU

Center Part 6" 10 26 12 18 14 22 16 44
Full 12" 11 55 13 51 15 55 17 106

Side Part 12" 20 34 22 22 24 35 26 56
Top Full 18" 21 38 23 34 25 39 27 72

Side Part 12" 30 39 32 22 34 35 36 61
Lower Full 18" 31 43 33 34 35 39 37 77

File Part 12" 40 48 42 31 44 44 46 79
Drawer Full 18" 41 52 43 43 45 48 47 95

   
DATA CODES

START: Hand over desk

END: Hand on drawer

Table from Universal Office 
Controls, copyright, H. B. May­
nard & Co., Pittsburgh, Pa.

EXHIBIT 6

ALTHOUGH each of the activities 
can be USEFUL SEPARATELY

They are MOST USEFUL 

when properly COMBINED
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EXHIBIT 7
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EXHIBIT 8

22 Management Services

VB2 1 OF 2
VARIABLE BUDGETS 1 OF 2

CURRENT INDIRECT WORKING FORCE ANALYSIS
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EXHIBIT 9

VB 4/ 
________________ workload analysis_____

Date.

Work sampling is based upon 
the laws of probability. A sample 
number of chance occurrences 
tends to follow the same distribu­
tion as the large group from which 
the sample was drawn. Work sam­
pling is an extremely useful tech­
nique for determining the time dis­
tribution for activities being per­
formed by direct and indirect fac­
tory labor and by office employees; 
it can be used to establish stand­
ards. It is widely used to determine 
allowances for delays which occur 
at irregular intervals; this applica­
tion has been named ratio delay. 
Another common application is the 
use of work sampling to determine 
utilization of facilities, such as ma­
chines, material handling equip­
ment, or truck loading docks.

This method is less expensive 
than time study or the use of pre­
determined time data and does not 
require observers with specialized 
engineering skills. It is more ac­

ceptable to factory and office em­
ployees than are continuous time 
studies. Its broad range of appli­
cability facilitates obtaining facts 
which otherwise might not be ob­
tained. Work sampling has the dis­
advantage of being somewhat diffi­
cult to comprehend and does not 
provide as much detailed informa­
tion as time study or the use of 
predetermined time data.

In both of the case studies pre­
sented further on, manning is ulti­
mately related to an index of ac­
tivity. By projecting the level of 
activity, manpower requirements 
can be determined in advance and 
varied as required with the work 
load. This does not necessarily 
mean short-term hiring and firing. 
In the office, for example, peak 
loads will not occur simultane­
ously in all departments. Utility 
personnel and overtime can be 
used to handle peaks when a de­
partment is manned at a level less 

than that required for the peak.
A vice president of a major com­

pany was quoted as saying:
“I’d hate to think how I’d have 

been able to run the office without 
work measurement. The greatest 
value comes in knowing the work 
loads are reasonably equitable.”

By tieing the results of work 
measurement to flexible budgets, 
the savings effected can be perpet­
uated. In many cases where the 
work measurement technique was 
used as a one-time cost cutter, per­
sonnel who were eliminated ulti­
mately reappeared on the scene. 
The use of flexible budgets allows 
for an increase in manning when 
justified by an increase in the work 
load. Meaningful budget reports 
highlight deviations from standard 
manning.

Operations Analysis, Work Mea­
surement, Manpower Assignment, 
and Variable Budgeting have all 
been discussed. (See Exhibit 6,
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EXHIBIT 10

SUMMARY OF VVORKLOAD 

ACTUAL TIME ANALYSIS

page 20). Each is a powerful man­
agerial control tool. They are most 
powerful, however, when inte­
grated to create an effective Work 
Measurement Program.

This effectiveness has been 
proved dramatically by applica­
tions ranging from small individual 
departments to large organizations 
with massive clerical staffs—annual 
dollar savings in the millions have 
been reported.

Work measurement is mundane, 
and it is time consuming. But at a 
time when labor is becoming a 
larger and larger item in a firm’s 
expenses—in many cases the larg­
est item—the effectiveness of Work 
Measurement cannot be ignored.

Case study 1:

The following Purchasing De­
partment case study illustrates an 
application of work measurement 

using predetermined time data.
Brief descriptions of depart­

mental and personnel functions 
were prepared on preprinted forms 
(Exhibits 7 and 8, pages 21 and 
22). In the case of the buyers, the 
control factors or determinants of 
work load were listed and assigned 
code numbers. Provision was made 
for a breakdown of miscellaneous 
time to include accumulation of 
time spent on telephone calls, per­
sonal time, dictation, etc. These 
code numbers were noted on work 
load analysis or logging sheets 
(Exhibit 9, page 23), which were 
used by the employees to record 
their time for several days.

Based upon the summary of ac­
tual time spent working on each 
control factor (Exhibit 10, above), 
the most significant control factors 
for which standards would be de­
veloped were identified. In addi­
tion, time spent on other control 

factors was allocated to the appro­
priate standard control factors and 
expressed as a percentage of the 
actual recorded time.

At this point, each selected func­
tion was broken down into its re­
quired operations and times were 
determined, using MTM—General 
Purpose Data (Exhibit 11, page 
25). Note that since all functions 
are not to be timed, provision has 
been made for unmeasured func­
tions by adding an allowance to 
the MTM times. The allowance is 
based upon the percentage of allo­
cated unmeasured time to time re­
corded for the selected control 
factors.

Two other allowances are in­
cluded: a safety factor of 10 per 
cent to allow for elements too 
small to identify in the operation 
breakdown and a personal time 
allowance of 6.7 per cent, or 30 
minutes of an eight-hour day. The
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EXHIBIT II

CONTROL FACTOR 
DETAILED OPERATION

DEPARTMENT NO. 16 DEPARTMENT NAME: Purchasing - Buyers DATE:

UNIT TIME REQUIREMENT

OPERATION DESCRIPTION

CONTROL FACTOR AND OPERATION TIME (MINUTES)
PURCHASE 
ORDERS 
(REGULAR)

AVERAGE
2 LINE 
ITEMS

PURCHASE 
ORDERS 
(SPECIAL)

AVERAGE
1 LINE 
ITEM

CHANGE 
NOTICES

AVERAGE
1 LINE 
ITEM

SALESMEN 
INTER­
VIEWS

LETTERS

1. Receive and review purchase
requisition 1.75 2.00

2. Determine possible sources 3.67 6.30
3. Check quantity requested with

economic purchase quantity 1.25
4. Enter quantity .14 . 07
5. Determine delivery date .15 3.00
6. Write delivery date . 07 .07
7. Write unit price .16 .08
8. Initial requisition . 05 .05
9. Drop in box for typing .03 .03

10. Review change request 1.42
11. Check with purchase order:

(a) Select order .25
(b) Check item description .08
(c) Write unit price .08
(d) Post quantity change .15
(e) Initial .05

Sign .05 .05 . 05
Salesmen interviews 15.00
Dictate review and sign 11.00

Total measured time allowance 7.32 11.65 2.08 15.00 11.00
Unmeasured time (Pct. VB 4 c) 2.50 5.36 .97 2.67
Safety factor 10% of measured time .73 1.17 .21 1.50 1.10

Total 10. 55 18.18 3.26 16.50 14.77
Personal time allowance 6.7% .71 1.22 .22 1.11 .99
Total time allowance 11.26 19.40 3.48 17.61 15.76
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EXHIBIT 12

VB5 PERSONNEL REQUIREMENTS ANALYSIS

DEPT. NO. 16 DEPT. NAME: Purchasing - Buyers DATE:

VARIABLE CONTROL FACTORS EARNED FROM TO

CURRENT WORKING FORCE PRODUCTIVITY EVALUATION

NO. NAME
ACTUAL 

UNITS
WEIGHTS 
APPLIED

 
WEIGHTED  

VALUE  

ORGANIZATION 
WORK LOAD 

  CAPABILITIES 
 

ADDITIONAL
WORK LOAD

CAPABILITIES 
DURING PERIOD 
EQUIV. PEOPLE

1 Purchase orders - regular 4,12 5 1.00 4,125  122 days x 7, 502 minus
2 Purchase orders - special 385 1.69 651  480 min. per 

day   10,560
 10,560

11.26 min.

5,648 = 1,854

3 Change notices 270 .31 84  1,854 ÷ 938 = 
additional 
work load4- Salesmen's interviews 276 1.56 431  

5 Letters dictated 255 1.40   for base 
    unit = 937.83

capabilities 
equivalent 
to -— ------------------- W. L. cap. of 

  one person
      8 people x

  937.83 =
  organization’s
  work load

   capabilities 
totaling -

Total weighted units of control factor
______________________ _—..... ........—---------------

5,648
 

7,502 1.98 persons

H. F. SNYDER 
ANALYST

J. P. ENGLE 
SUPERVISOR

total of measured time and allow­
ances is the standard time for each 
control factor. These standard 
times are then summarized. Each 
control factor is given a weighted 
unit value by assigning a value of 
1.0 to any factor identified as the 
base unit and relating each fac­
tor’s time to the base unit time.

The Personnel Requirements 
Analysis (Exhibit 12, above) is 
used to determine the excess num­
ber of buyers in the current or­
ganization based on standard units. 
The standard is developed by using 
the actual units for each control 
factor, converted to weighted val­
ues. The total weighted units of 
control factor are compared to the 
number of units the existing or­
ganization can produce at standard. 
This comparison indicates the ad­
ditional work load capability, or 
the excess number of persons, 
based upon the existing staff.

An example of the integration of 
work measurement with variable 
budgeting and performance report­
ing for an order and billing de­
partment is shown by a chart com­
paring actual to standard perform­
ance. Between mid-April and the 
end of May, there was a steady 
improvement in performance as in­
dicated by the convergence of the 
actual and standard lines. The 
falloff of output concurrent with 
the increase in staffing beginning 
in June is highlighted by this 
graphic type of reporting and in­
dicates that corrective action is 
required.

Let us look at an actual applica­
tion of work sampling on a pilot 
basis in a manufacturing depart­
ment. It was mentioned earlier that 
work measurement can be insti­
tuted without harmful effects on 
employee morale. In this example, 
some of the steps taken to main­

tain good personnel relations will 
be discussed.

Case study 2:

As in the case of any work mea­
surement study, the objectives of 
this study were clearly defined. In 
this case the objectives were:

1. To train company manage­
ment personnel in the use of 
work measurement tech­
niques

2. To acquaint factory indirect 
and office employees with 
work measurement (Time 
study was currently being 
used for the direct labor 
force.)

3. To develop a program for 
work measurement of indirect 
factory and office areas to be 
implemented by company 
personnel with the objective 
of cost reduction.
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The above objectives were to be 
accomplished by two consultants 
working with selected company 
personnel for a two-week period. 
Two pilot studies were to be con­
ducted, one in an office department 
and one in a factory department.

The factory departments were 
selected by preparing a matrix 
which listed the number of indi­
rect labor employees by classifi­
cation, by department. From this 
matrix an assembly department 
with seventeen direct and five reg­
ular indirect employees was se­
lected because of the relatively 
high indirect to direct employee 
ratio. The primary interest was to 
determine how indirect labor per­
sonnel spent their time. It was 
decided to include direct labor 
personnel in the observations, 
however, since little additional 
effort would be required.

An index of the activity level 
must be selected so that the time 
distribution observed during the 
study can be related. Since indirect 
labor employees were a supporting 
function to direct labor, it was de­
cided to use standard direct labor 
hours as the index.

The next requirement in prepar­
ing for the study was the selection 
and training of observers. The fact 
that observers were selected from 
departments, such as cost account­
ing, production control, and plant 
engineering, is an indication of the 
ease with which people can be 
trained in the use of work sam­
pling. This type of selection also 
established a nucleus of trained 
personnel in the various depart­
ments. The plant time study man 
was selected to be in charge of the 
study. Training sessions were held 
with this group and with the plant 
foremen to familiarize them with 
the practical aspects, but not the 
detailed theoretical concepts, of 
work sampling.

It is essential that the employees 
being studied be informed of what 
is taking place. The initial reaction 
to work measurement, in one in­
stance, has been described as run­
ning “from tears to fears.” This can 
be overcome by careful and tact­

ful communication—before the fact. 
The following excerpts are from 
the letter issued to the employees 
by the plant manager concerning 
the “Labor Utilization Survey.”

“The plan is to study one de­
partment in the office and one 
department in the plant during 
this two-week period. In addi­
tion to a careful examination of 
the selected departments, this 
will be a training program for 
the supervision assigned so that 
they can in turn complete the 
study of all departments on an 
extended-schedule basis. The 
studies in both the plant and 
office will be performed using a 
work sampling procedure which 
is an accepted industrial engi­
neering technique. Random ob­
servations of job performance 
will be recorded and the results 
evaluated statistically.

“There is no need for any per­
sonnel to be disturbed because 
they are being observed during 
the course of these studies. 
Please do not attempt to put on 
any special performance or show. 
Be natural, do your work nor­
mally, and try to ignore the fact 
that you are participating in a 
special program.”

The objective of matching man­
ning to work loads was emphasized 
to supervision and to the employ­
ees. In addition, the company pol­
icy of depending on attrition alone 
for reductions highlighted by work 
measurement was reiterated.

Randomness and instantaneous 
observations are essential to a 
proper study. Consequently, the 
study must be organized in such a 
manner that:

1. Each observer is consistent in 
his classification of an activity 

2. Tour times are random
3. Tour routes are random
4. The activity first observed is 

noted without anticipation of 
an activity about to happen.

In order to ensure that these 
conditions are met, detailed in­
struction sheets are prepared which 
include definitions of each of the

It is essential that the 

employees being studied be 

informed of what is taking 

place. The initial reaction to 

work measurement, in one 

instance, has been described 

as running “from tears to 

fears." This can be overcome 

by careful and tactful 

communication before the 

fact.
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EXHIBIT 13

Random Tour Times & Routes
For Work Sampling of Department 14

Wednesday, September 18, 1963

Gladstone   Baranowski Buckley Tabacsko Lemon Latovick
Tour 
No. Rt. Time

Tour 
No. Rt. Time

Tour 
No. Rt. Time

Tour
No. Rt. Time

Tour 
No. Rt.. Time

Tour 
No. Rt. Time

241 2 7:18  251 1 11:12 261 2 7:17 271 1 12:34 281 2 7:10 291 1 12:07
242 1 7:39 252 1 11:26 262 2 7:31 272 2 12:48 282 1 7:28 292 x 12:23
243 1 7:53 253 2 11:47 263 1 8:06 273 2 12:58 283 x 8:06 293 2 12:35
244 2 8:03 254 2 11:57 264 1 8:31 274 1 1:15 284 1 8:32 294 1 12:46
245 1 8:44 255 1 12:40 265 2 8:50 275 1 1:31 285 2 8:52 295 1:02

246 x •8:55 256 1 1:15 266 2 10:07 276 2 1:59 286 2 9:51 296 2 1:32
247 1 9:18 257 2 1:25 267 2 10:22 277 2 2:09 287 1 10:05 297 2:04

248 2 9:30 258 2 2:54 268 2 11:23 278 2 2:28 288 2 11:13 298 2 2:21

249 2 9:49 259 1 3:06 269 2 12:00 279 1 2:58 289 2 11:33 299 2 2:49

250 2 10:25 260 x 3:21 270 2 12:21 280 2 3:08 290 2 11:44 300 2 3:19

activities to be studied. These ac­
tivities are preprinted on the ob­
servation sheet. The vertical col­
umn lists badge numbers. These 
badges were worn by the employ­
ees during the study to identify 
their job classifications and to fa­
cilitate accounting for all employ­
ees on each tour. IBM cards were 
used for observations made during 
a much larger study. It is interest­
ing to observe that at no time dur­
ing either of these studies was any 
dissatisfaction expressed by the 
employees because they were re­
quired to wear these badges.

A table of random numbers is 
used to select random tour times 
and routes. A schedule of these 
times and routes (Exhibit 13, 
above) is prepared for the ob­
servers; the routes are shown on a 
sketch of the department included 
in the instructions.

An initial trial run is made and 
a control center established for 
observers to note for each other 
any aspects of the operations which 
had not been anticipated and to re-

EXHIB1T 14

SCHEDULE B

MATERIAL HANDLERS
Time Distribution Based Upon 4-Day Work Sampling (1) 

(457 Observations)

Percent Hours
A. Average attendance hours per day 16.0
B. Hours during which observations were 

breaks and cleanup period
not made because of

.8
C. Hours available to be observed 15.2
D. Hours not observed—13.9% x C 2.1
E. Hours in observation area 13.1

F. Time distribution per work sampling observations:

ACTIVITY OBSERVED

Material Handling
Unrack in Dept. 3 
Direct Labor:

Assembly
Obtain Prod. Mat’l.

2.6
2.5

56.7
5.3

5.1

7.4 
.7

.7
Production Inspection
Expedite

Janitorial
Idle
Walking
Discussion

.2  

.4  
1.8

11.6
16.2
2.7

.1

.2
1.5
2.1

.4
100.0 13.1

(1) Observations during the first day of the sampling were not 
manner consistent with that used during the remainder of the study. 
results, therefore, have been excluded.

classified in a 
The first day’s
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solve problems which develop. The 
trial run also provides the first 
reading of the distribution of time 
between the activities observed. 
The percentage of total time occu­
pied by an activity or delay, for 
example, idle time, is used to make 
an initial determination of the total 
number of observations required. 
This can be determined by for­
mula, chart, or table.

To determine the number of ob­
servations required, the desired 
confidence level and degree of ac­
curacy must be specified. A 95 per 
cent confidence level simply means 
that one is confident that 95 per 
cent of the time the random obser­
vations will represent the true con­
dition and 5 per cent of the time 
they will not. The degree of ac­
curacy required will determine the 
number of observations, which in 
turn affects the cost of the study.

Based upon the trial run some 
redefinition of the study may be 
made. Observations are then made 
and the results tabulated daily. 
The percentage occurrence of an 
activity can be plotted daily on 
control charts to detect changed 
conditions which would affect the 
validity of the results. A particular 
advantage of work sampling is that 
accuracy of the results can be eval­
uated at any point during the study 
by use of a table similar to the one 
previously discussed. In other 
words, the number of observations 
may be cut short of the original 
plan if at some point it is deter­
mined that improvement in accu­
racy would not be warranted by 
the additional number of observa­
tions required.

The pilot work sampling study 
conducted in the manufacturing 
department indicated, with vary­
ing degrees of accuracy, the 
amount of time spent in direct and 
indirect activities by persons work­
ing in the department. About 7,000 
observations were made of the 17 
direct employees, two material 
handlers, a repairman, an inspec­
tor, and an expediter.

The accuracy with which the 
occurrence of a particular activity 
can be stated, at a specific level of 

confidence, is dependent upon the 
number of observations and the 
percentage occurrence of the ac­
tivity. The larger the number of 
observations and the higher the 
percentage occurrence, the greater 
the accuracy with which the re­
sults can be stated. Consequently, 
the percentage indicated for each 
activity would have to be expressed 
as a range rather than a single 
number to say, with 95 per cent 
certainty, that the result is correct. 
As a practical matter this was not 
done in each case. Idle percentages 
by job classification, however, 
were determined in this manner.

Direct labor had a very low oc­
currence of idle time; the repair­
man had virtually none. A point 
which should be emphasized with 
respect to idle time is that in some 
cases it is difficult to define the 
nature of an observed activity. Ex­
amples of this situation are mate­
rial handlers or an expediter ob­
served walking or talking to other 
employees. Each of these activi­
ties could be an element of work 
or of idle time. The approach used 
was to classify the activity actually 
observed, that is, walking or dis­
cussion, and to use experience and 
judgment in evaluating the results. 
As a result of this approach, the 
idle percentages shown represent 
time which was definitely identifi­
able as idle time.

Exhibit 14 on page 28 illustrates 
the time distribution for the two 
material handlers, based upon 460 
observations. Based upon these 
data it was determined that 10 
hours of material handling were 
required to support the level of 
activity which existed during the 
study. By reassigning two hours 
to material handlers in an adjacent 
department, who had available 
time, one material handler was 
eliminated.

This may seem to be excessive 
effort to eliminate one man. The 
total impact of this program, how­
ever, was significant. About 60 per 
cent of all indirect employees were 
measured. Of this number about 
10 per cent were eliminated by the 
program, through attrition.

To determine the number of 

observations required, the 

desired confidence level and 

degree of accuracy must be 

specified. A 95 per cent 

confidence level simply 

means that 95 per cent of 

the time the random 

observations will represent 

the true condition and 5 per 

cent of the time they will 

not. The degree of accuracy 

required will determine the 

number of observations, 

which in turn affects the 

cost of the study.

November-December, 1969 29
31

: Management Services, Vol. 6, No. 6, November-December 1969 [whole issue]

Published by eGrove, 1969



Much less is heard of the management information 
system today than was true a few years ago. But the 
concept, if not the title, is still very much alive in 
spite of the many pitfalls that have occurred in its 
development —

MANAGEMENT INFORMATION SYSTEMS 
IN THE REAL WORLD

by Harold M. Sollenberger
Michigan State University

What has happened to the 
popularity of management 
information systems, particularly 

those based on the so-called sys­
tems concept? This concept was 
widely discussed a few years ago 
amid confident predictions that its 
attainment would be easy when 
the highly touted capabilities of 
the third generation of computers 
became available. More recently, 
much less has been said about 
plans to install highly sophisti­
cated, comprehensive, company­
wide, long-range information sys­
tems. Instead, in many companies 
there have been reassessment, re­
trenchment, and reorganization in 

the management information sys­
tems area.*

A combination of factors, some 
of them internal to the data pro­
cessing area, others external to it

*The research work that underlies this 
article was begun in 1966 as part of 
dissertation field research supported by 
the National Association of Accountants. 
Additional field research was conducted 
in 1968. Data from nearly twenty firms, 
mostly manufacturing-oriented, have 
been collected. The results of the ear­
lier research have been published by 
N.A.A. in a monograph entitled Major 
Changes Caused by the Implementation 
of a Management Information System. 

—and even external to the company 
itself—appear to be responsible. It 
is clear that many companies have 
had serious problems in transform­
ing glamorous ideas and theoretical 
concepts into workable, efficient 
operating systems. Although some 
have succeeded in avoiding major 
pitfalls, it is safe to say that no one 
can claim complete victory over all 
these forces.

Companies have taken various 
steps to cure their problems with 
management information systems, 
sometimes with traumatic effects 
on their systems efforts. Often high- 
level managers have had to in­
crease the investment of their time
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Jamming existing, independent subsystems into the grand new 
design was one of the first problems that had to be faced.

and of company funds in order to 
remedy their previous failure to 
police their systems efforts ade­
quately. Many have made basic 
changes in systems policies, em­
phasis, and management.

No claim is made here that large- 
scale information systems, even 
those that approach the “total sys­
tems concept” in size, cannot be 
planned, executed, and operated 
effectively and efficiently. The in­
tent, rather, is to show that the ex­
pected benefits attached to the con­
cepts of advanced management in­
formation systems are not and have 
not been available to all.

The causes that appear to have 
been responsible for much of the 
decline in “total systems” activity 
are listed and discussed in this ar­
ticle, along with some of the im­
mediately observable results of re­
medial actions. The causes are 
identified as follows:

1. Disillusionment with third 
generation computer capabilities 
and their availability

2. An internal credibility gap be­
tween computer personnel and 
operating management

3. The decrease in availability of 
funds for systems development

4. Poor management of comput­
er area resources:

a. Lack of decision making 
authority and of willing­
ness to exert the author­
ity available

b. Inability to convert plans 
to action

c. Poor economic analysis 
and priority systems

d. Inability to maintain 
schedules and budgets

5. Organizational problems.
The results of de-emphasizing 

“total systems” concepts are observ­
able from actions taken to solve 
the problems that have arisen. 
Among them are these:

1. Changes in computer utiliza­
tion philosophies

2. Changes in organizational 
structure

3. Changes in personnel
4. Reassessment of “master 

plans”
5. More executive-level interest 

in producing a successful 
operation

6. More concern for proven in­
vestment analysis.

Whether the actions taken will 
solve the problems of systems de­
velopment cannot be answered 
here. The speed with which 
changes occur in the computer and 
communications fields can often 
turn what seems to be a solution 
into a problem of its own.

The lack of success of many MIS 
projects may stem partly from un­
realistic expectations about third 
generation hardware. Large and 
cheap memory core, simple oper­
ating characteristics, high-speed 
and cheap random access capabil­

ity, lower operating and support 
costs, easy adaptation of current 
systems to new equipment, and 
ability to include greater flexibility 
in systems programs were assumed 
in most of the systems designs for 
advanced MIS projects.

Claims finally materializing
To be sure, most of the claims 

of the hardware manufacturers are 
or soon will become reality, but 
obtaining these benefits has often 
proved hundreds of times more 
costly and time-consuming than 
was first anticipated. The monu­
mental problems of reprograming 
and re-establishing operating sys­
tems have forced diversion of re­
sources from developing advanced 
systems to adapting old systems to 
new equipment. In many cases 
compatibility devices used as in­
termediate steps in reprograming 
failed to utilize the new equipment 
efficiently and required more con­
version work later. Many com­
panies, after two to four years of 
frustration and hard work, are only 
now arriving at effective ways of 
using the newest hardware capa­
bilities.

One company, for example, began 
planning for its introduction of 
third generation equipment in Sep­
tember, 1965, with an initial target 
installation date of early 1967. The 
installation date was later delayed
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Computer specialists, building their 
own empires, were at odds with op­
erating personnel in the business.

to October, 1967, and still later to 
the actual date of July, 1968 
—eighteen months beyond the in­
itial target date. The major prob­
lems, nearly all related to software, 
were inadequately trained person­
nel, the slowness of operating sys­
tem development, and the need to 
utilize interim equipment because 
of the lengthy delays. The uncer­
tainties, underestimations, and re­
visions combined to undermine the 
rapport between the systems 
group and top management—even 
though strong top-level support had 
been given to computer investment.

Only now, often five years or 
more after many MIS dreams were 
born, can users see the possibility 
of attaining the major benefits that 
were promised them. In many cases 
these users no longer are aiming 
at “total systems.” Rather, partic­
ular needs and possibilities that 
were formerly viewed as integral 
parts of the “total system” are 
being selected for emphasis. Users 
are now more capable of describ­
ing their needs, computer technol­
ogists are more aware of the prob­
lems of meeting those needs, and 
systems staffs are better equipped 
to tie the two groups together. But 
many hours of effort and dollars 
have been spent in acquiring this 
experience and knowledge.

Credibility gap

The idea still prevails in many 
companies that paper work is a 
necessary but evil cost of being 
in business and, therefore, that 
the objective is to minimize that 
cost. Usually there are several 
groups pulling in different direc­
tions. The computer technologist 
has an objective of service but is 
well aware that a new power center 
is being created around him. He 
sees his services as vital to the sur­
vival of the firm. The faster the 
range of computer services grows 
the stronger this view becomes. 
Computerization in the computer 
manager’s eyes tends to take on an 
additional objective different from 
that originally intended—one of 
growth for its own sake.

Many operating managers saw 
numerous dangers and few ad­
vantages in computerization. They 
feared loss of their influence; they 
felt at a disadvantage because of 
their lack of knowledge about the 
computer, and they failed to un­
derstand the intent of computer­
ized systems. In some cases, top 
management made little effort 
to reduce this uneasiness. Many 
executives appeared to believe 
that computerized systems, even 
through they are internal and cross 
functional by nature, could be 
managed in the same way as ex­
ternally oriented or functional 
areas. Even with the great em­
phasis in the literature on the im­
portance of executive-level invol­
vement, lack of knowledge and 
lack of interest are still common.

Two incompatible approaches
Some operating functional man­

agers did see a need for better in­
formation handling and requested 
aid in improving their data ser­
vices. Their focus, unfortunately, 
often did not match that of the 
computer operations theorist. In 
too many cases one group had a 
practical need, and the other group 
had a complex solution to a dif­
ferent problem. Not only did the 
two groups speak different lan­
guages, but also in some cases they 
were further separated by a third 
group—the corporate MIS group. 
Computerized management servi­
ces require technical knowledge, 
but solving the actual problem 
may require extensive company 
operating knowledge. The systems 
personnel in the middle, promoting 
a total systems concept, have dif­
ficulty in bridging the gap. The re­
sult has been a lack of communica­
tions between the areas needing 
systems applications and the firm’s 
systems development talent.

The introduction of MIS con­
cepts did little to break the com­
munications barriers. In fact, many 
problems grew larger as plans and 
systems were suggested without 
operating management’s involve­
ment. The breadth of systems plans 
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in some cases caused operating 
managers to question their validity 
and the desirability of relegating 
immediate needs to secondary im­
portance. In addition, the com­
prehensive plans suggested by cor­
porate-level MIS personnel often 
were not well received by the divi­
sional or operational systems or­
ganizations. At these lower levels, 
where day-to-day operations and 
practicalities rule, the need for ef­
ficient methods of managing the 
firm each day far overshadowed 
the need for the ambitious integra­
tive concepts commonly found in 
corporate-level master plans.

Conflict between corporate and 
divisional systems groups is com­
mon. At the corporate level of one 
company, plans for company-wide 
data banks were being developed. 
However, within at least two divi­
sions little or no importance was 
attached to these long-range plans. 
The divisional units concentrated 
on improving and maintaining 
daily operating systems since the 
divisional personnel were primarily 
responsible to divisional manage­
ment and the corporate unit had 
asked the divisions for only a limit­
ed amount of assistance on its pro­
ject. As a result the data bank con­
cept, the core of this company’s 
MIS, has not moved far in the past 
three years.

Decline of available funds
The 1960’s have represented a 

period of unequaled sustained eco­
nomic growth. With this growth 
have come high profit levels—to the 
extent that few companies require 
new offerings of equity capital. Un­
fortunately, increased profitability 
also brings forth demands for fur­
ther increasing, or at least main­
taining, the new, higher levels of 
dollar profits. Inflation-related cost­
price squeezes have varying effects 
on companies’ resource allocation 
processes.

The impact on the information 
handling area may fall anywhere 
within a wide span. These man­
agers hope the company will view 
their area as the way to reduce 

costs and to improve its competi­
tive position. However, with mil­
lions of dollars already spent on 
MIS plans and little tangible to 
show for the investment, impa­
tience has led to budget cutting. 
The plans that are not yet imple­
mented, the large studies still in 
process, and the encompassing sys­
tems projects only partially ad­
vanced along a four- or five-year 
timetable are often viewed as huge 
pits capable of consuming as much 
cash as can be tossed in.

Unfortunately, in more than one 
case studied, the former systems 
director’s objectives seemed to be 
in conflict with the overall cor­
porate outlook. In one company, 
while various cost reduction pro­
grams were being promoted to re­
duce the impact of a cost-price 
squeeze, the MIS group was plan­
ning an extensive and expensive on 
line customer service system re­
quiring larger computer capacity. 
Whatever the true worth of the 
project, the outward appearance 
of goal incongruence resulted in 
a forced reversal of the corporate 
systems group’s direction.

The return on investment analy­
sis may not be of much help in 
saving such a project from budget 
cuts or in getting approval of ex­
pansion plans. The easily analyzed 
clerical-cost-reduction-type systems 
projects are disappearing fast. The 
major objective of most MIS pro­
jects is to improve information ser­
vices to decision makers rather 
than to cut costs; thus, many in­
tended benefits are intangible. 
Large, long-term projects with lit­
tle segmentation show little pay­
off compared to outlay until major

Indiana University.

In one company, while 

various cost reduction 
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promoted to reduce the 

impact of a cost-price 
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Some of the other results 
of the research on which this article was 
based were published as a research mono­
graph by the National Association of Ac­
countants.
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parts of the project are complete. 
The subjective nature of the ulti­
mate benefits; the limited returns 
from the efforts already made; and, 
in too many cases, artificial and 
exaggerated promises of clerical 
cost savings combine to undermine 
the support of continued invest­
ment with little short-run return.

In the last few years external 
funds have become more expen­
sive; the availability of internal 
funds has not increased greatly; 
and the demand for funds has re­
mained as great or greater in most 
other areas. The need to show 
sound economic justification has 
become much stronger. It is not 
surprising that the changing at­
mosphere within many companies 
has caught their systems personnel 
with little supportable economic 
data for defense of their proposals.

Computer management

Among the constraints facing a 
company in its expanding need for 
computer and computer-related ser­
vices, none has been more severe 
than the limited management 
talent available to guide the infor­
mation handling function. As the 
concepts of comprehensive com­

pany-wide systems became popu­
lar, the quality standards for com­
puter management equal to the 
task also increased. This newly de­
veloping area had not, and still has 
not, been able to establish work­
able guides for computer and sys­
tems managers.

Lack of decision making

In many cases poor systems man­
agement has resulted from man­
agement’s failure to grant adequate 
decision making authority in the 
first place or, second, from the ap­
parent unwillingness of systems 
managers to exercise the authority 
that was granted. Exposure to com­
pany problems and ability to in­
fluence corporate use of informa­
tion handling facilities can be se­
verely hampered by inadequate de­
cision making authority. It is dif­
ficult enough to develop a broad, 
company-wide systems concept 
without the handicap of doing it 
from a middle-level staff position. 
At best the MIS concepts are theo­
retical and likely to be viewed as 
unworkable by operations-oriented 
line personnel. If the systems man­
ager lacks organizational status, his 
comprehensive plans may never 

even get a fair hearing at top level.
Some systems directors can be 

criticized for failure to utilize the 
power attached to their position. 
It is generally agreed that MIS 
projects must be segmented and 
scheduled in stages, but the order­
ing process may not place the most 
needed areas first. Glamorous pro­
jects of lesser utility or those most 
loudly demanded can consume 
much of the systems effort.

Furthermore, how to decide 
when planning has reached its op­
timal point and when action should 
begin is a problem that few have 
solved. One company’s total sys­
tems project stalled in the task 
force planning stage. Schedules and 
deadlines were not enforced, and 
task force interfaces were not well 
established. The task force phase 
came to a close only when it be­
came obvious that the plans were 
becoming unduly complex, prac­
tically uninstallable, and too highly 
structured for the quality of oper­
ating personnel.

Comprehensive MIS projects re­
quire great coordination of efforts 
within the systems area because so 
many phases are in process at any 
one time. If too much detail is 
considered necessary in any one

With millions of dollars already spent and few tangible results, im­
patience has led to budget cutting. These systems are often viewed 
as huge pits capable of consuming as much cash as can be tossed in.
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Too often MIS plans became an end rather than a 
means; complexity built on complexity while the company 
labored along in its outdated and timeworn methods.

segment, its collection may delay 
significant action on other seg­
ments until that phase has become 
critical for the entire project. Bot­
tlenecks along critical paths have 
often been created or expanded by 
poor control.

Decisions on the allocation of 
resources appear so critical to sys­
tems efforts that a number of com­
panies have foregone the advan­
tage of having a technical expert 
as the information systems man­
ager and have selected a person 
with administrative experience and 
company know-how to manage 
budget and intracompany relations 
for the systems development and 
computer operations areas.

Converting plans to action

Sometimes MIS developers be­
come so obsessed with the beauty 
of their plans that the plans be­
come an end rather than a means. 
Too often complexity builds on 
complexity, and a highly sophisti­
cated plan with little hope of ac­
tual implementation results. Too 
often, exaggerated publicity dis­
plays painting glowing pictures of 
multistage MIS projects appear in 
Stage One, but the plans are never 
fulfilled and the company receives 
few of the intended benefits from 
the stages that were intended to 

be the main focus of the project.
Getting a plan off the shelf and 

into operation often requires more 
resources than the MIS manage­
ment can or wants to provide. 
There has been much discussion 
of the need for “support by top 
management.” In addition, a cap­
able staff must be available, com­
pany operating characteristics must 
be studied and acknowledged, and 
control techniques must be de­
signed. A number of potential trou­
ble areas can decrease the effec­
tiveness of a systems effort if it is 
not properly managed. Software 
problems may force a scaling down 
of complex plans to meet practical 
capabilities. Sufficient competent 
personnel for detailed systems de­
sign and programing work may not 
be available to achieve the desired 
output within time budgets. Sur­
prisingly few systems development 
programs have adequate perform­
ance measures by which to judge 
the effectiveness of systems plan­
ning and design activities. Grant­
ed, much of this work is crea­
tive and heterogeneous; however, 
guides such as progress reports and 
regular reviews can help reduce 
the frequency of off-schedule situa­
tions and help emphasize the value 
of careful planning and perform­
ance.

Making the MIS project wanted 

and needed by operating manage­
ment is the most vital step in im­
plementing a broad systems plan. 
Unfortunately, too few MIS people 
have succeeded in reaching the op­
erating managers. The plans may 
be too academic and generalized, 
be based on inadequate operating 
know-how, or be viewed by op­
erating people as an undesirable 
outside influence rather than a so­
lution to particular communica­
tions problems in specific areas. 
Systems manpower must depend 
on operating departments for staff­
ing and operational expertise. In 
several cases, getting MIS plans 
into production has been hindered 
by:

1. Excluding non-systems per­
sonnel from planning and ex­
ecution phases

2. Working around the pres­
ent organization instead of 
through it

3. Failing to communicate clear­
ly the intent and objectives 
of systems changes

4. Not coordinating the various 
functional elements affected 
by the planned integration of 
systems.

MIS plans suffer if there is alien­
ation from non-systems personnel. 
Although an expensive lesson has 
been learned, operating managers’ 
involvement is still a major chal­

November-December, 1969 35
37

: Management Services, Vol. 6, No. 6, November-December 1969 [whole issue]

Published by eGrove, 1969



lenge to effective systems manage­
ment.

A completely integrated and au­
tomated total information system 
is probably not yet feasible. Busi­
ness data systems are often not in 
a state that would permit an easy 
evolution into a “total system.” In 
most cases there are enough rela­
tively independent subsystems that 
are outdated to require that priori­
ties be based upon criteria other 
than their relation to an appropri­
ate sequence for a predetermined 
comprehensive systems plan. The 
daily operating needs of the com­
pany, the potential areas of high 
return, and the importance given 
to subsystems by top- and middle­
level operating managers should 
receive major consideration in the 
ranking of potential projects. A pri­
ority system must be tailored to 
the company’s needs, not to its 
systems plan.

Many MIS projects include ma­
jor subsystems in areas of low mar­
ginal return relative to the required 
investment. Those operating areas 
in which the company has com­
mitted its resources most heavily 
must receive major emphasis in 
data handling. An on line person­
nel system in one company and a 
customer credit and collection sys­
tem in another were early victims 
of MIS re-evaluations because of 
high development costs and low 
potential returns. Both of these 
systems had received high priority 
ratings from the systems directors.

Cost reduction was a convenient 
economic measure for early auto­
mation projects. Its usefulness is 
still being promoted artificially 
even though accurately measurable 
potential cost savings have largely 
disappeared. Whether or not fail­
ure to achieve promised cost re­
ductions results from poor estima­
tion, intentional initial overstate­
ment, or other controllable factors, 
overemphasis on cost reduction is 
not compatible with the objectives 
of most MIS projects. If projects 
must depend on cost savings for 
justification when they have little 
cost reduction to offer, there is 
danger that their design will be 
shifted to meet a tangible goal and 
possible worthwhile intangible 
benefits will be foregone.

Schedules and budgets
Confidence in systems design 

and computer operations can be 
shaken severely by a series of over­
budget, behind-schedule situations. 
(The schedule and budget prob­
lems are closely related since much 
of the cost involved is manpower.) 
The problems of schedule mainte­
nance are complex and multistage. 
Perhaps the largest problem area 
in the past few years has been the 
adoption of third generation com­
puter equipment with the accom­
panying software nightmares that 
many companies have experienced. 
Delays of eighteen months to two 
years from the first detailed esti­

mates of conversion dates to the 
actual dates have been common. 
These delays were not necessarily 
the fault of the companies’ systems 
personnel. The equipment often 
needed re-engineering, the existing 
staff had to be retrained, new 
staff had to be found, and the 
usual learn-by-experience processes 
proved to be much more time­
consuming and expensive than an­
ticipated. Because schedules of 
MIS projects and equipment con­
versions became intertwined, the 
MIS programs’ timing was upset, 
causing loss of both momentum 
and active support.

As information systems become 
more comprehensive, scheduling is 
more complex and time estimates 
are less definite. Unforseen prob­
lems, built-in optimism, lack of 
managerial control devices, and 
poor segmentation of tasks com­
bine to create off-schedule, over­
budget situations. Realism, a com­
modity in good supply in most 
computer specialists, somehow has 
been lacking in many MIS devel­
opers.

The need to segment and sched­
ule pieces of a comprehensive 
whole is a major prerequisite to 
getting useful output from the MIS 
work. As work progresses in one 
area, subsystems that need to in­
terface with one another are 
added, and soon the original plan 
has been violated. Time schedules 
set according to estimated require­
ments may not accurately reflect 

Delays of eighteen months to two years from the first detailed esti­
mates of conversion dates to actual dates were a common experience.
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the complexity of the project, the 
present condition of the system, or 
the time required to arrange agree­
ments among the principals in­
volved.

In many cases, the necessary 
order of projects could only be 
determined after an incorrect se­
quence was begun. In other cases, 
the interlocking nature of the orig­
inal MIS plans forced much re­
tracing and redesigning of seg­
ments already installed. The costs, 
largely labor in design stages, 
soared as schedules were revised 
or abandoned. There was little 
control over these situations, and 
few guidelines for solving these 
problems have been available.

With somewhat less comprehen­
sive plans than those of early MIS 
programs and more realistic as­
sessment of design needs and cap­
abilities, the scheduling problem 
is being reduced in many systems 
departments. Mechanical, man­
power, design, and testing prob­
lems still place severe strains on 
deadlines, budgets, and perform­
ance guides. However, at least 
measures are now being taken to 
identify problems and to guide 
systems planning and implemen­
tation work.

Organisational problems
The decision to develop a man­

agement information system can 
spring from almost any corner of 
a company. Top executives, ac­
countants, marketers, production 
people, and, of course, data proc­
essing staff have given birth to the 
ideas behind MIS projects. The or­
ganizations that have evolved to 
accomplish the projects’ objectives 
are rarely well thought through. 
The apparent trend toward ap­
pointment of a “top computer ex­
ecutive” may solve some of the 
problems of in-fighting and com­
munication gaps; however, the 
systems and computer organiza­
tions still suffer from a lack of 
coordination within and outside 
the function.

In one case, the systems plan­
ning staff and the systems imple­

mentation staff reported to two 
different executives. The output of 
the two groups was slight since 
most of the effort centered on set­
tling disagreements between them. 
Another company had separated 
computer operations and systems 
design groups in such a way that 
tests by the development group 
could not be conducted satisfac­
torily.

Personnel problems

Inability to obtain management 
cooperation has often been cited as 
a reason for ineffectiveness. The 
growth pains in converting a paper 
flow systems and procedures de­
partment, an electronic account­
ing machines department, or a 
small job-oriented data process­
ing unit into a unit capable of 
creating an MIS are often acute. 
Too often this organization is ill 
equipped in terms of talent, num­
bers of people, and organizational 
status. An MIS project also can be 
stifled by resistance from en­
trenched organizations in func­
tional areas. The company’s exist­
ing organization structure must be 
considered an initial constraint. 
The systems organization, given its 
specific goals, must be capable of 
working within the existing struc­
ture, of instigating change, and of 
creating the needed communica­
tions links. No one organization 
make-up can meet the needs of 
even a majority of companies.

The organizations assigned to 
create management information 
systems often have failed to live 
up to their advance notices. Those 
that attempted to superimpose 
themselves on functional depart­
ments were not accepted. Others 
that attempted to work from within 
were not allowed to rise to the 
needed level. In addition to the 
organizational problems within the 
systems units, their inability to fit 
in with already established func­
tions has been a major factor lead­
ing to de-emphasis on integrated 
systems and substitution of inde­
pendent segments of the master 
plan with little coordination.

In spite of the serious problems 
many companies have experienced 
in the development of MIS proj­
ects, few have completely aban­
doned the concepts. The major 
casualties have been the phrases 
and acronyms.

Many systems and computer 
managements have grown in ex­
perience and in quality despite 
early miscalculations in MIS pro­
grams. The ideas of interrelated 
data handling systems, of advanced 
hardware applications, of function­
alized information management, 
and of coordinated planning of all 
information flows and data banks, 
among others, have definitely ma­
tured and become more realistic 
and applicable. These concepts are 
still very much alive, even in com­
panies that have abandoned the 
formal pretense of having a man­
agement information systems pro­
gram. Either as part of other pro­
grams or as part of the responsi­
bility of the systems and computer 
functions, the objectives of the 
MIS are now better defined and 
better related to information han­
dling needs.

The worst is over
MIS projects have been an ex­

pensive romance for many com­
panies and individuals. Changes of 
personnel have been painful for 
some; budgets spent with little re­
turn have been discouraging to 
others; and lack of organization 
and leadership has been frustrating 
to most. However, from these dis­
agreeable situations have emerged 
more active interest at executive 
management levels, improved con­
trol over systems and computer in­
vestments and performance, and a 
more experienced, company-goals- 
oriented leadership in the infor­
mation management function.

What has happened to the pop­
ularity of the management infor­
mation system and the total sys­
tems concepts? The terms are 
either dead or dying, but the un­
derlying concepts are very much 
alive and moving toward fruition 
in many companies.
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One of the most important characteristics of a pro­
fessional man is writing ability. It’s necessary in 
every report, every letter, every communication. 
Yet on few subjects is there so much bad advice —

THE ANATOMY OF A SHIBBOLETH

by Allen Weiss
P & L Careers, Inc.

“ . . . when any of the fugitives of 
Ephraim said ‘Let me go over,’ the 
men of Gilead said unto him ‘Art 
thou an Ephraimite?’ If he said 
‘Nay,’ then said they unto him ‘Say 
now Shibboleth’; and he said ‘Sib­
boleth,’ for he could not frame to 
pronounce it right. . .”

Judges 12

All but the most fortunate— 
and gifted—businessmen are 
concerned with writing. All com­

munications are important, they 
realize, but the form that awes 
them most is the written word. A 
simple letter, a report, a manage­

ment letter—all take the business­
man more hours of thought and 
concern than a talk, formal or in­
formal, with associates, clients, or 
superiors.

This is perhaps more emphati­
cally underlined with the account­
ant specializing in management 
services than it is with any other 
CPA. The precision and clarity of 
his writing style are vital to his 
work. For the management services 
specialist frequently finds himself 
inducing change. So he must often 
convince, cajole, persuade, or in­
struct.

Language—and primarily the 

written language—is one of his 
most essential accessories.

Yet the person in a business or 
technical field who wants to im­
prove his writing has a host of bad 
advice available to him. Perhaps 
the worst—because the most com­
mon-prescription is that advising 
the use of shorter words and fewer 
words. For this is one of the major 
shibboleths by which too much 
modern writing is judged.

Excerpts from this article appeared in an 
earlier article by the author, “Choosing 
the Right Word,” in Supervisory Man­
agement, a publication of the American 
Management Association.
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Since the theory of shortness first 
appeared some years ago, it has 
been attacked again and again by 
writers and teachers of writing. 
Still it manages to retain a sizable 
following. Many loyal adherents 
firmly believe that the short word 
is always superior to the long 
word and the fewer words the 
better. Some extremists go so far as 
to imply that shortness is the pan­
acea for all writing ills.

And yet, the criticisms of the 
shibboleth are valid and cogent. 
Certainly the best word in a given 
situation is the one that conveys 
the meaning (including nuances 
and connotations) most accurately, 
without fighting the context. Sylla­
ble count has nothing at all to do 
with it.

Furthermore, reading ease is not 
necessarily promoted by uniformly 
short words or excessively spare 
writing. Without variety, writing 
can be painfully boring, dull, and 
—yes—difficult.

Why then is the shibboleth so 
durable? Why do so many people 
feel that they are helped by advice 
that must cramp their writing 
style? Perhaps the answer is to be 
found in those incidental benefits 
that shortness confers by overlap­
ping other, more useful, guides at 
a number of points.

Adherence to the criterion of 
shortness instills in some writers a 
measure of confidence that is, un­
fortunately, specious. We ought 
therefore to examine the criterion 
in detail, to uncover the reasons 
for such success as it can claim, 
and to formulate proper standards 
that will save the baby when the 
bath water is thrown out. For 
shortness in itself will never pro­
duce a good writing style.

Pretentiousness
One common fault, perhaps more 

than all others, stands out as hav­
ing brought success and popularity 
to the idea of brevity for the sake 
of brevity. That fault is pretentious 
writing. The writer who has a ten­
dency to reach for longer words, 
the one “who endeavors to secure 

maximum utilization of existing 
equipment” where others would 
simply “try to use the machines” 
can indeed be helped by a re­
minder to use shorter words. Still, 
the real target to shoot down in 
these cases ought to be, not poly­
syllables, but pompous language.

Accordingly, such a writer should 
take aim at the unnatural, the un­
usual, the bombastic words, regard­
less of length. It is true that many 
pompous words are also long, but 
short words can offend, too, if they 
are unfamiliar to the reader. Much 
jargon fits into this category.

Beware the unfamiliar word
On the other hand, many three- 

and four-syllable words are quite 
common in ordinary speech and 
therefore quite safe. This page is 
studded with them. It is hard to 
see how “unfamiliarity,” a seven­
syllable word, can cause the kinds 
of problem, ranging from annoy­
ance to misunderstanding, that 
“ergo,” “parlous,” or “discrete” can 
impose.

Foreign words and phrases cre­
ate needless difficulty. “Vis-a-vis” 
means literally “face to face.” To 
write “vis-a-vis” for “as compared 
with” is to use a metaphor involv­
ing foreign words, a practice not 
to be recommended. The phrase 
“au fait” (to the point) is likely to 
make readers uneasy because most 
people will have no handle with 
which to try to extract a meaning. 
“Per se” (of itself), though used 
more often, is as much an affecta­
tion as “au fait” because in both 
cases there are simple English 
phrases to say what is meant with­
out any difficulty.

On the other hand, a phrase like 
“de novo,” which can be under­
stood by people who have not seen 
it before and which has a precise 
meaning not easily expressed in 
English—“anew” and “afresh” sound 
pedantic, “all over again” is not as 
precise, “from scratch” has not 
quite the same meaning—may be 
permissible for occasional use. Its 
strangeness is a mark against it, 
though, even to observers unjaun­

diced by xenophobia. A similar 
conclusion may be drawn for 
“quid pro quo.” “Something in ex­
change” is just different enough to 
lead us to prefer the Latin phrase 
on occasion, but some caution is 
advisable.

In the end, the decision to use 
a given word involves a judgment 
concerning your readers. Should 
you delete a word like “damp” be­
cause a colleague happens to ask 
what it means or because he is 
surprised to learn that fluctuations 
or oscillations are damped when 
they are reduced in amplitude? 
Should you allow yourself to be in­
hibited by the man who thinks that 
“cull” is an unusual word? Should 
you drop “xenophobia” from your 
vocabulary even though no other 
word can replace it?

A reasonable solution to the 
problem is to allow a certain num­
ber of risky words, words that are 
neither so rare as to be startling 
nor so common as to be in every 
educated vocabulary. The golden 
mean is a good enough rule here. 
Don’t eliminate these words alto­
gether, but don’t overdo their use, 
either. Try to write for most of 
your audience, but not necessarily 
for every last reader who may hap­
pen along.

Humor, conscious and not

This advice is not meant to con­
done the replacement of a short 
word by a long one just to foster 
an air of weightiness, or to appear 
to be saying something significant 
when you are not. Someone who 
says “face-to-face communications” 
when he means “conversations,” or 
just “talking,” has more than a mere 
writing problem. He has a peculiar 
view of the world and the people 
in it.

A phrase like “face-to-face com­
munciations” is so grotesque as to 
almost qualify as humor. It is some­
times tempting to mimic such writ­
ing in search of a laugh, but the 
risk is great. Your audience may 
not recognize your intention. After 
all, they have seen so much bom­
bast that was written seriously, 
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why should they suspect that you 
are only joking? Indeed, some por­
pous writing is so exaggerated that 
it parodies itself. In these circum­
stances, your effort to be facetious 
by being pretentious may give you 
far more enjoyment than it does 
your audience.

If you must indulge in polysylla­
bic humor, perhaps the way to do 
it is with words that are elabo­
rately precise, like “sesquipedalian,” 
with its whimsical implication that 
a word can be measured in feet 
(one and one-half feet, to be ex­
act). Excessive gentility can be 
funny, too, but somehow the gen­
teel words get to be hackneyed 
euphemisms (“intestinal fortitude” 
is one), and the humor vanishes.

The fact that people do find 
pompous language laughable is 
perhaps all that has to be said in 
criticism of it. The additional fact 
that bombast is so widely employed 
in misguided efforts to display eru­
dition is saddening. There are 
easier ways to make oneself ridicu­
lous.

The esoteric
A technical word is often so fit­

ting in place of a long expression 
that it cries out to be used, even 
though you may be writing for an 
audience of laymen. The thing to 
do is to explain the meaning of the 
word the first time you use it. It 
matters far less whether you come 
straight out with a definition or 
you attempt an indirect, perhaps 
more urbane, method for making 
your meaning clear; sometimes the
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vice president of P&L 
Careers, Inc., in New 
York City. He is also a 
consulting editor for 
M/S. Mr. Weiss received 
his BS from City College 
of New York and his 
MBA from New York 
University's Graduate

School of Business Administration. During his 
career he has been director of MCS pub­
lications at Lybrand, Ross Bros. & Mont­
gomery, manager of management services 
for Anchin, Block & Anchin, and controller 
of Knickerbocker Biologicals. Articles by Mr. 
Weiss have appeared in numerous profes­
sional publications. 

context may accomplish the pur­
pose for you. Whatever your 
method, be sure you introduce 
each technical word in a way that 
assures your readers’ understand­
ing it.

Acronyms like PERT (for Pro­
ject Evaluation and Review Tech­
nique), initials, and abbreviations 
are easy to handle. Just write the 
expression out in full the first time 
it occurs, and follow with the short­
ened designation: “Electronic Data 
Processing (EDP) provides a 
means for coping with these diffi­
culties.”

A particular kind of word, usu­
ally long, is dangerous for reasons 
other than length. This is the —tion 
word, which originates in one of 
two ways. Words like “conceptu­
alization,” typically formed in sev­
eral stages (concept, conceptual, 
conceptualize, conceptualization) 
cause the most trouble. Rightly 
used, there is a place for such a 
word as “conceptualization.” But it 
must never be allowed to stand for 
“concept.” “Conceptualization” is 
the name for a thought process, 
“concept” for the idea it produces.

The second —tion group con­
sists of nouns formed by adding 
suffixes to simpler verbs: demon­
stration, consideration, explanation. 
As nouns, they require verbs to 
bring them into a sentence. But 
then an awkward construction re­
sults. It is better to “demonstrate” 
a procedure than to “give a dem­
onstration” of it. (Sometimes there 
is room for further improvement in 
“showing” instead of “demonstrat­
ing,” but this is not always a gain.) 
It is better to “consider” a possi­
bility than to “give consideration 
to” it. And it is better to “explain” 
one’s position than to “give an ex­
planation of” it.

To state the principle in general 
terms: Wherever possible, use a 
specific verb that states your pre­
cise meaning, rather than a com­
bination of broad verb and specific 
noun. Never “make an announce­
ment” of an upcoming event; just 
announce it. As for the committee 
member who always wants to 
“make a motion,” perhaps he should 

himself be moved—off the com­
mittee.

There are other suffixes besides 
“tion” and “ment” for changing 
verbs into noun forms, and they 
are all dangerous. It is no gain to 
“have a fondness for” something, 
or to “have a liking for” it, when 
you can simply “like” it. Incident­
ally, the advice to use fewer words 
is not nearly specific enough to 
treat this common difficulty as a 
problem in its own right.

There is a situation where a 
simple, active verb can cause trou­
ble, and it occurs frequently 
enough to warrant attention. Take 
the sentence, “The kind of cus­
tomer a firm attracts affects its 
operations.” The juxtaposition of 
two active verbs, each with a diff­
erent subject, is confusing enough 
to be avoided at all costs. Here 
“firm” is the subject of “attracts” 
and “kind” is the subject of “af­
fects.” Such a sentence must be re­
written. “A firm’s operations are 
affected by the kind of customer it 
attracts” uses a passive verb to 
make an unambiguous statement. 
“The kind of customer a firm at­
tracts will have an effect on its 
operations” is also better than the 
original, even though it employs a 
combination of verb and noun to 
replace a verb alone.

Verbal phrases
Sometimes a stock phrase is 

made to substitute for a verb, to 
the detriment of writing style. 
There are times, of course, when a 
“result” should be announced, but 
more often “as a result of” is used 
where words like indicating, prov­
ing, showing, or implying would 
serve better. “In almost all cases, 
these errors are the result of im­
proper systems design” can be im­
proved by switching from a causa­
tive to a symptomatic viewpoint: 
“These errors almost always indi­
cate faulty systems design.”

Sometimes verbs are converted 
to adjectives, with equally disas­
trous results. The sentence you are 
reading illustrates a point; there is 
no need to say that this sentence
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“is illustrative of” something. No­
tice that the derived adjective is 
longer than the original verb and 
that it requires both a verb to in­
troduce it and a preposition to re­
late to its object Note also that 
the short-word rules may not work 
in many of these cases. Both “illus­
trates” and “illustrative” count as 
polysyllables, and therefore equals, 
in one system. The average sylla­
ble count is lower for “is illustra­
tive of” than for “illustrates” and 
therefore is somehow preferable 
in another system.

Simple active verbs produce bet­
ter writing than verbal phrases. 
There is nothing inherently wrong 
with, “They are afraid of the pos­
sible consequences of such an act.” 
But somehow, “They fear the pos­
sible consequences . . ” comes 
through stronger. Again, “They in­
cline toward the first proposal” is 
more direct than, “They are in­
clined to accept the first proposal.”

Viewpoint
We have several times come up­

on the changed viewpoint as a 
technique for improving style. A 
clear example of this technique in­
volves replacing a passive verb 
with an active one: “Supervisors 
who neither instruct nor guide nor 
manage their sections can hardly 
be expected to earn the esteem of 
others” may be written “. . . can 
hardly expect to earn . . .” By shift­
ing from an outsider’s point of view 
to the subject’s, we can make the 
statement more direct. Word length 
is not the issue here at all; we have 
reduced the word “expected” by 
one syllable, to be sure, but that 
was an incidental result of some­
thing more fundamental.

The other viewpoint can belong 
to a machine or other inanimate 
object, or even to something as 
intangible as a system. Thus a sys­
tem can introduce new standards 
of productivity and a machine can 
ask for instructions or supplies. 
People who work around data pro­
cessing equipment frequently per­
sonify their machines. They “tell” 
the black box to do this or that, 

as though it were alive. In writing, 
we “program” the computer in­
stead, but with a little care in se­
lecting the audience, we might oc­
casionally “tell” it in writing too. 
It’s a way to avoid stuffiness.

Intensives
There is an easy way to intensify 

a statement by adding a single 
word. If we have said that a tech­
nique is effective, we can intensify 
by making it “very effective” or 
“highly effective.” Then, since in­
tensity is relative, we have to try 
harder next time; so we hit on 
“very, very effective” or “very 
highly effective” or perhaps “ex­
tremely effective.” Some writers go 
to “extremely” right away, never 
bothering with lesser degrees of in­
tensity. Others settle for doing 
everything very soon or very well 
or very thoroughly, and so on.

The trouble with the extravagant 
use of words like “very” and “ex­
tremely” is that it is self-defeating. 
Instead of emphasizing a select 
statement above the rest, we find 
that we lose our means for giving 
proper emphasis altogether. Em­
phasis is relative, and there is no 
way to stress everything.

The remedy is simple: Avoid 
intensives. Strike words like very, 
highly, and extremely from your 
vocabulary. Use words like ex­
traordinary and unusual only when 
you are describing those rare 
things that are indeed extraordi­
nary or unusual.

It is helpful, in avoiding inten­
sives, to use words that are them­
selves graduated in the meanings 
they convey. An idea that really 
is very bright might perhaps be 
brilliant; a train that is moving 
very fast might be speeding; a 
very large backlog might be huge. 
Of course, this method of over­
statement can be carried too far, 
but not as easily or as carelessly 
as by inserting “very” wherever it 
can be made to go.

In the end, the real remedy for 
overstatement is to treasure under­
statement. The person who habitu­
ally understates seldom finds him-

In the end, the real remedy 

for overstatement is 

understatement. The 

person who habitually 

understates seldom finds 

himself out on a limb; he 

need not reach for ever 

higher levels of exaggeration; 

and his remarks carry greater 

weight with his audience.
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self out on a limb; he need not 
reach for ever higher levels of ex­
aggeration; and his remarks carry 
greater weight with his audience.

Modifiers
There is a place for modifiers in 

writing. An adjective can be as 
definite as a noun in conjuring up 
an image. In the laboratory, it can 
be important to describe a dark 
blue solution, a stable compound, 
an amorphous substance. In the 
factory it is often useful to know 
that a container is rigid or that 
its top is flat. Replacing adjectives 
with circumlocutions can lead to 
such pompous constructions as, 
“The platform has a quality of stur­
diness.”

The method for dealing with ex­
plicit adjectives is not to eliminate 
them from technical writing, but to 
be sure that they are necessary. If 
it matters to your reader that an 
object is round, then say so; if not, 
then don’t.

Some adjectives present opinions 
rather than facts. When we call a 
speech dull, or describe a result as 
important, or consider a report in­
teresting, we are expressing opin­
ions. The same rule applies in any 
case: State your opinion only if it 
should matter to the reader, bear­
ing in mind always that it is better 
to state facts and rely on the 
reader to draw his own conclu­
sions.

Similar considerations apply to 
adverbs. A mathematical function 
may be described as continuously 
variable over a prescribed interval, 
and no one will object. But the 
word “continuously” is so often 
thrown in where it is meaningless 
—sometimes incorrect — that its use 
should be carefully watched.

Modifiers often can be dispensed 
with by selecting a more precise 
noun or verb. A substance can be 
said to produce an explosive reac­
tion, to produce an explosion, to 
react explosively, or to explode. 
The primary consideration is to ex­
press the meaning precisely. The 
next most important factor is sim­
plicity.

Modifiers can diminish the force 
of a noun or a verb. When a per­
son announces that he is “seriously 
considering” a course of action, 
many a listener wonders how seri­
ously. The word “considering” by 
itself raises no such doubt. Words 
like “generally” and “usually” are 
inserted for the purpose of hedg­
ing statements. When you don’t 
have to hedge, leave them out.

Some modifiers become attached 
to words and are automatically 
brought in whether they serve a 
useful purpose or not. For a while, 
every risk became a “calculated 
risk,” even when there was no pos­
sibility of making a calculation. It 
is doubtful also that every “consid­
ered opinion” has really received 
all that consideration.

Redundancy
Often an adjective or adverb 

merely repeats what a noun or 
verb has already implied. When we 
predict a result, our readers don’t 
need to be told that we are “pre­
dicting an expected result” or one 
that is anticipated or possible or 
potential. Nor do we need to “im­
prove the future effectiveness. . .” 
Similarly “past” is redundant in 
“report of past activity” and “rec­
ord of past events.”

Some kinds of redundancy 
merely slow the reader down. 
“Smaller size” and “smaller in size” 
fall into this category. An extreme 
example is, “It is rather hazard­
ous to attempt to predict. . . How­
ever, I am going to stick my neck 
out and. . .” A prediction may be 
made, or perhaps hazarded, flatly. 
There is nothing to be gained by 
“attempting” to predict.

A more dangerous type of redun­
dancy is the one that misleads by 
implying something that is untrue. 
When we write “relationships be­
tween systems to each other,” we 
indicate by the last three words 
that there may be some other rela­
tionships — something like rela­
tionships between systems but not 
to each other—and a careful reader 
may legitimately conclude that we 
mean to exempt all such other re­

lationships. This is nonsense, of 
course. Deleting “to each other” 
corrects the problem and loses 
nothing.

Wordiness
“We are incorporating into a co­

ordinated operation separable and 
distinct activities, which go on in­
dependently from one another.” “It 
is desirable that he be able to de­
vote ample time to researching 
and developing. .

These examples are typical of 
much that goes out as technical 
writing. They may be translated in 
turn as follows: The first says, “We 
are coordinating activities that are 
independent.” The second, “He 
should have time for research and 
development.”

Clearly no one would want to 
read sentences like the original ex­
amples above. Why then do people 
go to the trouble of writing them? 
That is the mystery. Superfluous 
words, words used improperly, use­
less repetition, awkward construc­
tions: All of it is easy to correct, 
and yet it is allowed to stand.

Summary
From the previous discussion, we 

may conclude that no simplistic 
rule is going to produce good writ­
ing. A basic need is an appreciation 
of the effect that our words have 
on our readers. Are the readers 
likely to come away with the con­
cepts and the understanding that 
we intend? Will they know what it 
is that we are trying to say? These 
are the pertinent questions.

A writer who seriously works at 
getting his message across is not 
likely to be pompous. The inten­
tion alone should protect him from 
the errors of preening himself or 
patronizing his audience. If he 
works hard enough at adopting the 
reader’s viewpoint, he is not likely 
to inflate his writing with unnec­
essary words. He will delete the 
useless modifiers and the redun­
dancies, and in the process his 
writing style will improve. He 
may even become a better thinker.
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Part 2—

Selecting the 'right’ service bureau, the 'right’ equip­
ment, and problems of auditing were covered at the 
recent AICPA automation meeting in Chicago—

AICPA COMPUTER CONFERENCE IN CHICAGO 
ATTRACTS LARGEST ATTENDANCE TO DATE

A Management Services Staff Report

The second half of the AICPA 
computer conference in Chi­
cago in May (the first half was 

reported in the last issue of the 
magazine) began on Tuesday after­
noon, May 20, with the conference 
attendance divided into two large 
groups, one for CPAs considering 
involvement in EDP, the other for 
those currently involved in elec­
tronics. Significantly, attendance at 
the latter session ran about twice 
as high as that for the group merely 
considering EDP.

The session for those considering 
use of EDP opened with a panel 
discussion, “The Local Practition­
er’s Approach to Harnessing EDP,” 
moderated by Robert Nadel, Hertz, 
Herson & Co. Panel members were 
Edwin T. Boyle, own account, 
Hackensack, N.J.; Roy Lindorf, 
Joseph Bentley & Co.; and William 
I. Murrell, Parish, Murrell & Co.

Mr. Nadel said that it had been 
determined that the panel format 
would require each participant to 
give the approximate size of his 
firm, the type of practice it en­
gaged in, and the type of EDP 
equipment it used. Panelists were 

asked to comment on three ques­
tions:

How did they get started in EDP 
and what method they used to ob­
tain the necessary knowledge and 
training?

How are they currently using 
their equipment?

What problems had they run 
into and what warnings would they 
give someone just starting out on 
the EDP route?

Mr. Boyle, who has been ex­
tremely active in the computer 
field for years, surprised his audi­
ence by advising that CPAs, no 
matter how heavily they became 
involved with computers, avoid 
ownership or rental of such ma­
chinery. He conceded that this 
went against the advice he had 
been giving for years, but said:

“Today, I have reservations with 
regard to the extent to which a 
CPA should be a participant in this 
field—not because of his back­
ground or his capability—but be­
cause 1 feel that the CPA organi­
zational structure in which he must 
operate does not accommodate it­
self to the demands of the com­

puter industry. I do not question 
whether or not he should be in­
volved—it is merely the degree of 
involvement by the CPA. To get 
involved in complete hardware 
capability and complete service bu­
reau capability is, I think, highly 
questionable today.”

Questioning whether it is feas­
ible to conduct a computer opera­
tion within the CPA framework, 
Mr. Boyle contrasted some of the 
problems of the computer industry 
with the CPA form of organization.

Computers cost a great deal of 
money both for initial outlay and 
for keeping the installation mod­
ern. CPA firms, on the other hand, 
are generally limited to the capital 
of the partners. They cannot raise 
outside capital freely as can non­
CPA groups.

Another problem lies in the field 
of personnel, he pointed out. The 
CPA who is just starting a com­
puter installation is not likely to 
know too much about EDP. Yet 
he must direct technical personnel 
in a field with which he himself is 
unfamiliar. Moreover, trained peo­
ple in the EDP field are hard to get 
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and hard to keep. The non-CPA 
firm can offer stock or stock op­
tions, a wealth o£ financial rewards 
impossible for the CPA.

Computers also provide a new 
risk area in terms of accountants’ 
liability.

And, finally, the CPA code of 
ethics throws major difficulties in 
the path of a CPA trying to offer 
service center capabilities, he said, 
prohibiting as it does advertising, 
soliciting, and all forms of market­
ing while the non-CPA service 
center has no such restrictions.

“The key to success in the com­
puter business is to develop and 
batch process an application,” Mr. 
Boyle said, “in other words to com­
pletely develop and debug a pro­
gram for industry-wide application 
or general business application, 
perfect it, and run that program on 
a broad scale. Personnel then be­
come completely familiar with op­
erating procedures, the program 
itself gets debugged to the point 
of minor maintenance, the client 
becomes completely familiar with 
the effectiveness of the application, 
and profits are made.

“Let me tell you how it is in my 
office:

“We have one hospital client.
“We have one golf club.
“We have one bank.
“We have one newspaper.
“Etc.”
His firm has spent considerable 

sums of money in developing each 
of these programs, but it cannot 
market them to other hospitals, 
other clubs, or other newspapers, 
he pointed out.

But competitive non-CPA EDP 
firms can develop such “dedicated” 
services and market them to as

The first part of this report, 
which appeared in the September- 
October issue, had two errors: The 
cost of the AICPA video-tape com­
puter course presentation is $300 
per participant per course; John 
W. Wagner, identified as associate 
professor of accounting at the Uni­
versity of California at Los Ange­
les, is actually at the University of 
Southern California at Los Angeles. 

many customers as they can find.
Mr. Boyle said that he wasn’t 

suggesting altering the CPA code 
of ethics to permit solicitation, be­
cause he felt that would be too 
harmful to the CPA’s professional 
stature and image.

“My point is,” he said, “that the 
conduct of a broad computer prac­
tice within the code of ethics is 
difficult where one has his hands 
tied by his sides. Therefore, we 
must evaluate whether or not our 
individual practices justify heavy 
involvement in the computer in­
dustry, or possibly a more limited 
relationship.”

Mr. Boyle said that if he were 
considering computer involvement 
today for the first time he would 
try first of all to determine the 
degree of involvement.

“If immediate cash requirements 
were no particular problem, I 
would then try to evaluate how 
large a captive market I might 
have within my own clientele to 
support computer operation,” he 
said. “For example, I might be a 
specialist in hospital accounting 
and thereby have a large potential 
market built in. . .

“But if I satisfied these two re­
quirements, money and market, I 
then would have to weigh the rela­
tive advantages of in-house capa­
bilities versus access to large CPUs 
[central processing units] that 
seem to me inevitable in the near 
future.”

CPAs without either sufficient 
capital or a captive market, Mr. 
Boyle said, should probably forego 
complete involvement in the hard­
ware side of computers. But that 
would not be a reason to preclude 
their involvement with applications 
as they related to their clients. And 
they should have sufficient knowl­
edge of both the hardware and 
software technology to be able to 
audit clients’ records with confi­
dence.

Remote terminals are rapidly be­
coming feasible, Mr. Boyle pointed 
out, so that accountants may very 
soon have input and output sta­
tions right in their own offices, tied 
into central computers where not 

only their own proprietary pro­
grams but those of service bureaus 
as well would be available to ser­
vice clients’ needs.

The CPA should be involved 
with computers, heavily involved, 
Mr. Boyle concluded. But this need 
not necessarily encompass the own­
ership or control of the hardware.

Mr. Murrell and Mr. Lindorf 
both flatly disagreed with Mr. 
Boyle. Mr. Lindorf said that within 
the last five years his Southern 
California firm had grown by 80 
per cent, and that much of this ex­
pansion could be attributed to the 
increased prestige the firm gained 
through its EDP expertise. After 
some unfortunate equipment ex­
periments, the firm had settled for 
an RPC-4000, with paper tape in­
put and output, that cost less than 
$25,000. On this equipment, Joseph 
Bentley & Co. carry over 100 write­
up accounts, and do some special­
ized payrolls and job costs for 
clients, as well as all their own 
internal work, accounts receivable, 
work-in-process, and overhead anal­
ysis. They have hired no outside 
EDP personnel, and they have 
managed to rent their machine at 
night to another organization.

“I agree with Ed [Boyle] that 
no CPA should even consider going 
into EDP as far as becoming a 
service bureau is concerned,” Mr. 
Lindorf stated. “I don’t agree that 
if a CPA is doing any write-up 
work and wants to do any special 
work for the client based on the 
premise that the computer is just 
a tool, like a pencil, an adding ma­
chine, or a calculator, he shouldn’t 
have his own equipment. I think 
the main difference lies in the an­
swer when I asked Ed what he 
was spending per month for equip­
ment rental. He stated $26,000. We 
didn’t even pay this much for our 
total set-up.”

Mr. Murrell also was enthusias­
tic about his firm’s “in-house” com­
puter. “By having our own in­
house-type operations, we have 
been able to utilize our computer 
center for experimental-type sys­
tem design, thus educating our­
selves, as well as offer our clients
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a customized computer service un­
equalled by another CPA firm or 
service-bureau-type firm in this 
area. We have on hand approxi­
mately 850 different program ap­
plications which we have devel­
oped,” he said.

“Our clients do not want to go 
to one place for their auditing, 
another place for their computer 
service, another for their manage­
ment advisory services, and still 
another for their tax services. They 
would rather deal with our firm, 
one that is familiar with their over­
all operation and one that can give 
them more value for their dollars 
spent.

‘Tn broadening the services of­
fered to our clients, we have been 
able to enlarge our audit, tax, and 
M. S. divisions by utilizing our 
own computer in these areas.

“Finally, by purchasing our com­
puter rather than leasing, we have 
been able to generate an additional 
$250,000 profit to the firm as pro­
jected over a ten-year period, our 
estimated period for use of the 
equipment.”

Major commitment needed

Mr. Nadel in summarizing, said 
that every CPA contemplating the 
use of or involvement in EDP 
must be prepared to spend con­
siderable time in the effort. The 
rate of change in the EDP field is 
so rapid and the implications for 
the client are so great that a CPA 
cannot look upon an EDP en­
deavor as merely a sideline to be 
dealt with as time permits, he con­
tinued. The practitioner who can­
not devote such time must be pre­
pared to rely on outside consulting 
advice, he said, but even here he 
must learn enough about the field 
so that he can select the right con­
sultant and then evaluate his work.

“The most important reason for 
the CPA to have an intimate in­
volvement with EDP is not for the 
EDP processing services he can 
directly offer his client,” he said. 
“More important is the fact that 
there is no better way for the CPA 
to gain the expertise necessary to 

offer the client professional con­
sulting advice regarding EPD prob­
lems.”

Gordon Davis, professor of ac­
counting, University of Minnesota, 
and director of its information 
processing center, discussing “Se­
lecting A Service Center,” defined 
a data processing service center as 
any organization that provides data 
processing services to outside cli­
ents on a fee basis. There are now 
between 1200 and 1800 such or­
ganizations in the country, he said.

His talk, he went on, was de­
signed to assist potential users of 
such centers to:

1. Locate the most suitable ser­
vice center for their needs,

2. Prepare a request form to use 
in obtaining proposals from 
service centers,

3. Evaluate such proposals,
4. Negotiate a contract,
5. Implement the decision to 

use a service center.
Service centers fall into three 

main categories, he said: those 
owned and run by computer man­
ufacturers, those independently 
owned and operated, and those 
run by companies with their own 
computer facilities which are leas­
ing time on their equipment. Sub­
categories are universities with 
data processing facilities and CPAs 
with EDP equipment, he said.

The typical service bureau is or­
ganized to carry out three major 
functions, he went on: sales, con­
sulting and programing, and pro­
duction.

Characteristics of a data process­
ing application that might well be 
turned over to a service bureau 
are:

1. A very large number of rec­
ords to be processed,

2. Considerable computation re­
quired for those records,

3. The necessity to rearrange 
data in several different ways 
to obtain different tabulations 
or to perform different com­
putations,

4. Applications so large that the 
time available for processing 
is too short to be handled by 
the regular in-house staff,

Mr. Nadel said that every 

CPA contemplating the use 

of EDP must be prepared to 

spend considerable time in 

the effort. The rate of change 

in the EDP field is so rapid 

and the implications for the 

client are so great that a CPA 

cannot look upon an EDP 

endeavor as merely a sideline 

to be dealt with as time 

permits . . .
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5. Specialized knowledge in the 
data center that is not avail­
able in-house.

As guides to locating accessible 
data centers, he suggested:

1. Local classified telephone di­
rectories under “Data Proc­
essing Services”

2. The Directory of the Associ­
ation of Data Processing Or­
ganizations (He pointed out 
that the ADAPSO Directory 
lists only its own members, 
all of whom are subject to 
strict rules so that such a list­
ing is in effect at least some 
guarantee of the ethics and 
financial stability of the data 
centers listed)

3. Magazine listings of such 
centers (Mr. Davis recom­
mended particularly the list 
published each July by Sys­
tems magazine)

4. Computer manufacturers who 
can give information either 
on their own centers or on 
centers using their equipment.

Clients using service centers may 
either keep their own records, 
transporting them to the center 
only when processing is necessary, 
or let the service center keep their 
records, Professor Davis said. Ob­
viously, the client’s security-con­
sciousness and the precautions ob­
served at the center will be the 
determining factor in making this 
decision. But he observed that, at 
a minimum, any user should assure 
himself that a service center has 
adequate fireproof storage facili­
ties, that access to records and files 
is strictly controlled by stringent 
procedures, and that the center has 
enough insurance to compensate 
for any losses to the user’s prop­
erty while it is on the premises.

Back-up facilities
Another thing to watch out for 

in a service center, he warned, is 
to ensure that it has adequate 
back-up facilities in case any mal­
function or downtime on its own 
equipment should interrupt service 
to the client.

In requesting proposals from ser­

vice centers the client should spell 
out his requirements in some detail, 
Professor Davis said, even if he 
must call in professional help to 
do it. He should list:

The number of his records that 
will have to be processed and 
the frequency with which they 
will have to be processed,

The manner in which he wants 
exceptions handled,

His specifications for timeli­
ness,

Complete description of the 
final reports he will expect from 
the data center as well as their 
format if that is important,

Copies of the input documents 
he will furnish to the center.
In evaluating the proposals from 

potential centers, Professor Davis 
said, the leading contenders should 
be listed and then compared on 
each of the factors the client thinks 
important. It is a good idea to visit 
each of the leading contenders per­
sonally, he suggested, to evaluate 
their approach to operations and 
their apparent efficiency.

When a tentative selection has 
finally been made, a written agree­
ment should be prepared either by 
the client or the service bureau, he 
said. He cautioned that before any 
final ironbound agreement is made, 
a sample run of the work to be 
processed should be handled by 
the data center.

The session devoted to account­
ants already involved in EDP, en­
titled “Synergistics,” held simulta­
neously with the program designed 
for those considering such involve­
ment, opened with a discussion of 
auditing service bureau output by 
Arnold Schneidman, Seymour 
Schneidman & Associates, and W. 
Thomas Porter, professor of ac­
counting, University of Washing­
ton. Checking service bureau pro­
duction is vital, Professor Porter 
warned the group, citing instances 
where neither the service bureau 
nor the client had used batch con­
trol for punched card records. Mr. 
Schneidman suggested that all 
present report any difficulty they 
had had with service bureaus so 
that these data may be analyzed by 

appropriate Institute committees.
Donald Adams and Nicholas 

Baumkirschner, Peat, Marwick, 
Mitchell & Co., opened the second 
half of the program, a discussion 
of putting time sharing to work, 
with an outline of how Peat, Mar­
wick is using time sharing now. 
The firm has experienced difficul­
ties in reconciling an ITT time 
sharing print line with a Teletype 
print line, but is working that out 
and is currently using time sharing 
for field work throughout its offices, 
Mr. Adams said.

Jerome Farmer, J. K. Lasser & 
Co., who was moderating the dis­
cussion, suggested that a time shar­
ing application could cut costs to 
a minimum by keypunching the 
necessary information for the com­
puter in advance, and transmitting 
the data in the punched card elec­
tronically. This would save both 
computer time and transmission 
time.

Use in debugging

A speaker from the floor sug­
gested that a time sharing appli­
cation which can prepare mortgage 
amortization tables for any con­
ceivable set of circumstances allows 
the CPA to awe a client by the 
speed with which he can produce 
such tables.

Mr. Adams said through use of 
COBOL (Common Business Ori­
ented Language) time sharing 
could also be used to debug pro­
grams written for any computer 
accepting COBOL. One can assem­
ble, test, and debug entire pro­
grams through the terminal in his 
office, he said.

Following a coffee break the sep­
arate audiences for the two discus­
sions met again for a talk on “Man­
agement Science Applications— 
What You Can Do” by Paul Heit, 
Lybrand, Ross Bros. & Montgom­
ery. Time sharing opens all kinds 
of opportunities for sophisticated 
problem solving, he pointed out. A 
company president, through simu­
lating situations and conditions on 
a computer, can afford to “be 
wrong thousands of times” without 
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harm to the company. Regression 
analysis can measure the relation­
ship between company sales and 
outside events that are apparently 
unrelated.

His own firm, he answered in 
reply to a question from the floor, 
has already developed a budgeting 

 model, a marketing model, and a 
 forecasting model for use in such 

simulation studies. In answer to 
another question, he said that he 
knew of only one CPA firm not in 
the “Big Eight” that had created 
such models, but that with time 
sharing there was no reason any 
CPA firm, whatever its size, should 
be forestalled from such work.

The final Tuesday session was 
devoted to a discussion of “Evalu­
ation and Selection of EDP Equip­
ment and Software” by John R. 
Hillegass and J. Burt Totaro, pres­
ident and vice president respec­
tively of Computer Conversions, 
Inc. Mr. Hillegass’s talk, which 
dealt with fairly precise measure­
ments of various computers’ capa­
cities that could be used as stand­
ards of comparison for several al­
ternative machines, has already 
been printed in its entirety in 
Management Services. (See “Sys­
tematic Techniques for Computer 

Evaluation and Selection,” July- 
August ’69, p. 35.) Mr. Totaro re­
viewed the in-company work that 
must precede any computer selec­
tion. A thorough study of the com­
pany work load, not only at present 
but for the foreseeable future, is 
the first basic step in any computer 
program, he said, a study that 
covers all applications that are to 
be put on the computer. Then top 
management and all key depart­
ment heads must be thoroughly in­
terviewed to ensure that all work 
routines they envision for the com­
puter have been taken into account.

When all this has been done, the 
consultant is ready to prepare tech­
nical specifications for each of the 
programs that is to be run, Mr. 
Totaro continued.

When the technical specifications 
have been completed, requests for 
proposals can be prepared and cir­
culated. Such requests should cer­

tainly include the specifications 
prepared in the previous stage and 
should also request the prospective 
vendor’s system concept, his equip­
ment, his software, and, last but 
not least, his price structure.

Weighing proposals

When the proposals come in 
from the various manufacturers be­
ing considered, each should be 
judged as to whether it is com­
plete, whether it is accurate, and 
whether it meets all the require­
ments set by the prospective buyer. 
Then the purchaser can also pre­
pare any further questions he 
wants to ask in a face-to-face in­
terview.

At the personal interviews with 
the prospective vendors the pur­
chaser should clear up any ques­
tions that have occurred to him 
during the review phase, and he 
should make certain that the ven­
dor is encouraged to speak freely 
after the questions have been an­
swered. The vendor may not have 
exactly what the purchaser wants, 
but he might be able to suggest 
something better.

After the interviews, the pros­
pects are narrowed down to one 
or two, all those whose equipment 
is obviously inadequate or over- 
adequate being weeded out.

Now one or more of the scien­
tific evaluation techniques previ­
ously described by Mr. Hillegass 
should be used to make the final 
selection from the one or two ven­
dors who have survived all the 
earlier eliminations, Mr. Totaro 
said.

He added that all prospective 
purchasers should make it a point 
to visit the facilities of the vendors 
at some stage so they can form 
their own impressions of the manu­
facturing resources and, above all, 
of the support the company can 
give its customers.

As a final point, he said the pur­
chaser should always negotiate the 
best possible equipment contract. 
He may be dealing with two manu­
facturers whose equipment seems 
in every way equally suitable to 

him. Then he has a bargaining po­
sition, since he can equally well 
choose either vendor. Negotiation 
is important enough to merit the 
purchaser’s getting legal assistance, 
Mr. Totaro said.

The contract should always spe­
cify in the most concrete terms:

1. Hardware and software de­
livery dates,

2. Purchaser’s option to delay 
delivery if he should wish,

3. Free debugging time for the 
purchaser’s system to be per­
fected on the equipment.

Tuesday evening was devoted to 
concurrent orientation sessions for 
CPAs just considering EDP activi­
ties as well as those currently in­
volved in such activities. Here par­
ticipants had the opportunity of 
exchanging ideas and information 
and benefiting from each other’s 
experience.

Quality control analyzed

Wednesday, the final day of the 
conference, opened with a panel 
discussion on quality control in 
various computer environments. 
The panel, moderated by Philip 
Scallon, Arthur Young & Co., had 
as speakers Audrey Kleinschmidt, 
Smith & Gesteland, discussing 
small in-house equipment; Nicholas 
Baumkirchner, Peat, Marwick, 
Mitchell & Co., speaking on large 
in-house equipment; Robert F. 
White, Robert F. White & Co., 
talking on outside data processing 
centers; and William Hawkins, 
United Computing Systems, Inc., 
handling time sharing.

Mr. Kleinschmidt said that his 
firm owns a computer center jointly 
with another CPA firm. Thus, both 
organizations were forced from the 
very beginning of their association 
to create a fairly detailed philoso­
phy of how the center was to be 
operated. To ensure quality of out­
put, they trained their own per­
sonnel to run the center on block 
time programs at another installa­
tion. They made each of their sys­
tems conform to those in use by 
their clients rather than trying to 
force all clients into a mold estab­
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lished by them. Their center has a 
control secretary who has a list of 
control specifications for each job 
that is run. This is reviewed as 
each job is run just as an airplane 
pilot must review his check list 
each time he takes off. Finally, the 
entire output for each job is re­
viewed by a member of the CPA 
staff before the results are sent to 
the client.

Top-quality personnel are essen­
tial to a good data center, and al­
most as important is good commu­
nication between the CPAs and the 
data processing technicians. This is 
one of the weakest areas in most 
data centers run by CPA firms, Mr. 
Kleinschmidt said.

As safeguards to ensure a good 
quality control program he said 
that first of all, of course, it is nec­
essary to ensure that input data are 
valid. Then the three guarantees 
of good quality are:

1. Top-grade personnel,
2. High performance standards,
3. Good communications.
Mr. Baumkirchner echoed Mr. 

Kleinschmidt’s emphasis on the 
necessity for finding the best pos­
sible personnel. He suggested that 
the CPA firm might be best ad­
vised to train its own people 
through intensive electronic data 
processing courses. This is espe­
cially wise in a tight labor market, 
he asserted, as is insistence on the 
most rigorous standards.

Documentation vital
Proper documentation is also es­

sential to a good quality control 
program, he said, and its impor­
tance increases as the labor mar­
ket increases personnel turnover. 
Such documentation should include 
at least:

1. The original request for a 
program,

2. The flow charts diagramming 
the program,

3. The actual numerical pro- 
gram,

4. The testing and debugging 
operations used when the 
program was first developed.

One also needs good control 

over files and adequate back-up for 
the files, he said.

The typical data processing staff 
in a CPA firm, he continued, should 
have three distinct groups, a sys­
tems group, a programing group, 
and the machine operators. The 
systems group will probably have 
several different projects going at 
any given time, so strict, well ob­
served time controls are essential 
if chaos is to be avoided. Pro­
gramers should have standard in­
structions to follow, and standard 
subroutines to work with. There 
must be complete procedures for 
testing and debugging, and oper­
ations should be so arranged that 
testing and debugging is always 
performed by someone other than 
the programer who created the 
program.

The machine operators should be 
nothing more than “button push­
ers,” he continued. They should be 
guided every step of the way by 
detailed instructions, with nothing 
left to the imagination.

Mr. White said that commercial 
data processing centers are ex­
tremely sensitive to the problems 
of quality control even though 
there is a feeling among many 
CPAs that they are not. He said 
that in his view the only sure path 
to good quality control in an inde­
pendent data processing center is 
specialization in one particular 
area. He advised the client wishing 
to use a data center to search out 
one specializing in the particular 
type of work he wants done.

Quality control in a time shared 
program offers special problems, 
Mr. Hawkins asserted. The num­
ber of clients using the system at 
any given time can vary sharply, 
and the number of customers un­
known to each other doing un­
known operations frightens many 
potential clients.

So the main quality control prob­
lem in time sharing is a question 
of security of the user’s files, he 
maintained. The system must be so 
designed that the computer has a 
means of recognizing the individ­
ual user when he gets in touch 
with it. Each user is, of course, 

given a number for identification 
purposes, but Mr. Hawkins also 
recommended that he be given a 
password to use in “talking” with 
the computer.

He pointed out that the particu­
lar terminal being used can be 
identified by the distant computer 
but the person who is using it can­
not. A password gets past this diffi­
culty and can be easily changed if 
there is any reason to think it has 
been compromised.

Guarding client files

The customer’s files should also 
be given complete protection; if an 
outsider is given access to them it 
should be on a “Read Only” in­
struction to the computer, so there 
is no danger of any unauthorized 
person’s manipulating file data. 
Files should also be duplicated at 
some location away from the com­
puter, perhaps a data processing 
center, so they can be recreated 
if by any chance the tapes or discs 
at the computer are damaged.

The second session of the final 
day was devoted to approaches to 
the auditing of EDP and was con­
ducted by a panel moderated by 
W. Thomas Porter, Jr., professor 
of accounting, University of Wash­
ington. Panelists were Richard 
Webb, Alexander Grant & Co.; 
Joseph D. Wesselkamper, Haskins 
& Sells; Stanley Halper, S. D. Lei­
desdorf & Co.; and Geoffrey Hor­
witz, Lybrand, Ross Bros. & Mont­
gomery.

A distinction was made at the 
start of the meeting between the 
auditing of records maintained by 
computer and a review of the com­
puter system itself. This session 
was concerned only with auditing 
of records maintained by the com­
puter, and all panel members had 
agreed that their discussions would 
be based on the assumption that 
the computer system producing 
the records had already been au­
dited and proved valid.

Mr. Wesselkamper led off the 
discussion with a description of 
Auditape, a set of generalized audit 
routines developed by Haskins & 
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Sells. Auditape is not an overall 
solution to the problems of audit­
ing client records, he said, but it 
does meet Haskins & Sells’ pri­
mary objectives for it, that it be:

1. Usable by staff accountants 
with a minimum of EDP 
training,

2. Usable on any computer so 
the client’s equipment could 
be used,

3. Machine readable.
Auditape has a modular con­

struction, Mr. Wesselkamper said, 
and each module has these char­
acteristics:

1. It has a routine that puts 
every record in a standard 
format.

2. It has an include-exclude rou­
tine that is able to select 
only those items that the CPA 
wants to review.

3. It has a mathematical routine 
to permit simple calculations 
with the records.

4. It has a summarize routine to 
write summary data for each 
field used.

Auditape is now available for 
IBM 1400 tape systems (this tape 
can also be used on IBM 360 
units), for Honeywell 200 series, 
md for the IBM 360. It is cur­
rently being adapted for use with 
RCA Spectra 70 equipment.

Two other systems outlined
Mr. Webb displayed via slides 

some of the abilities of Alexander 
Grant’s Audassist, a computer au­
dit program analogous to Auditape, 
which is, however, used in Alex­
ander Grant data centers rather 
than on the client’s own computer. 
The auditor in the field determines 
what his audit objectives are, codes 
his instructions, and then sends 
client records and instructions to 
the data center where the actual 
audit work is performed.

Mr. Horwitz, who also used 
slides, described Lybrand, Ross’ 
Auditpak, a system written in 
COBOL that can extend, foot, se­
lect, count, and match data from 
client records. Since it is written in 
COBOL, it can be used on the 

client’s computer if he has one.
The final speaker of the session 

was Stanley Halper, who said his 
firm uses generalized routines. He 
said that Leidesdorf feels the au­
ditor’s function is to audit, that he 
should not become directly in­
volved with the computer. Leides­
dorf believes that the auditor 
should say what it is he wants; 
then the firm’s own technical staff 
and the client’s employees get it 
for him. His firm uses its clients’ 
programs in most instances, modi­
fying them to meet the auditors’ 
particular needs by use of general­
ized audit modules. The general­
ized audit modules are themselves 
broken into small modules so the 
module will work in conjunction 
with the client’s system.

Leadership role urged

The last speaker of the morning, 
James Kobak, of J. K. Lasser & Co., 
brought a quick change of pace to 
the program. His talk, entitled 
“You Have Ruined My Nice, Com­
fortable Happy Life and I Hate 
You All—A Rebuttal to the Rest of 
the Program by a Real Account­
ant,” posed the fateful question:

“What have computers done 
about generally accepted account­
ing principles?”

In a slightly more serious vein, 
he said that accountants were the 
most logical people to run com­
puters but that they still lack EDP 
knowledge to an abysmal degree.

“It is up to you people here at 
this computer conference to com­
municate with other accountants,” 
he said. “There’s still too much 
jargon, too much mystique about 
the whole field of computers. The 
rest of the accounting profession 
wants to know about computers, 
but it’s up to the leaders in this 
field (like those at this confer­
ence) to act as interpreters.”

The accounting profession has 
been expanding faster than the 
total economy, and will continue 
to do so in the years ahead, Ralph 
Kent, Arthur Young & Company, 
and at that time president of 
the AICPA, said at the conclud­

ing conference luncheon session.
Although the profession is still 

growing at a more rapid pace than 
the gross national output, and has 
a tremendous potential for even 
further growth, Mr. Kent said, it 
does face serious problems. Per­
haps the most serious of these is 
the shortage of personnel; there 
is a grossly inadequate supply of 
accounting graduates to meet re­
cruitment needs.

Also, such graduates receive 
broader-type education, as recom­
mended in the Ford and Carnegie 
Foundation reports of ten years 
ago, and consequently are not as 
fully trained in technical detail 
as they have been in the past. 
While the broader-type education 
is desirable, the decrease in tech­
nical training leads to an enlarged 
professional development require­
ment.

Management services practices 
by CPAs must be established on a 
fully professional basis and addi­
tional standards are needed, he 
said. To date, the management ser­
vices committee of the AICPA had 
issued only two formal statements 
[the third, just approved, appears 
in this issue of M/S] on the prac­
tice of management services by 
CPAs. Also the existence of non­
CPAs at work in the management 
services departments of CPA firms 
causes problems, perhaps requiring 
a re-examination of the proposal to 
grant associate membership to 
such personnel.

Still, with all these problems, 
the future of the profession is 
bright, he reported. But more seg­
ments of the accounting profession 
are obliged to learn to handle 
EDP problems, if they are to stay 
with the leaders in the profession. 
“Auditors can’t really meet their 
own standards today, unless they 
can work with EDP controls and 
understand them,” he said. The 
auditor must also understand what 
makes “good management sense” 
in all computer applications.

It was announced at the meeting 
that the next conference will be 
held in San Francisco May 18-20, 
1970.

November-December, 1969 49
51

: Management Services, Vol. 6, No. 6, November-December 1969 [whole issue]

Published by eGrove, 1969



Statement on Management Advisory Services Number 
3 by the AICPA Committee on Management Services

ROLE IN ADVISORY MANAGEMENT SERVICES

INTRODUCTION

1. The purpose of this Statement is 
to consider the role of the member 
in the practice of management ad­
visory services. Role is significant 
not only because of its effect on 
the success of management advi­
sory services engagements, but be­
cause of its bearing on all aspects 
of the member’s relationship with 
his client.
2. Statement on Management Advi­
sory Services No. 1 states in part:

The role of an independent 
accounting firm in performing 
management advisory services is 
to provide advice and technical 
assistance, and should provide 
for client participation in the an­
alytical approach and process. 
Specifying this as the proper role 
recognizes both the appropriate 
place of management advisory 
services and the realities of prac­
tice. This is the only basis on 
which the work should be done 
and it is the only basis on which 
responsible management should 
permit it to be done.

The Committee considers it de­
sirable to amplify the application 
of this Statement in order to pro­
vide guidance to the member 
whereby, in the exercise of his 
judgment, he may determine his 
appropriate role in particular man­
agement advisory services engage­
ments.
3. Role implies posture and actions 
in a given situation or relationship; 
in this case, that involving the 
member as a consultant with client 
management and personnel. In 
considering this relationship, there­
fore, both consultant and client 
roles must be identified. Pervading 
all aspects of the consultant’s role 
is his posture as an objective ad­
visor.
4. Further, the matter of appropri­
ate role in a professional relation­
ship with a client depends on the 
nature and objectives of the pro­
fessional service to be provided. 
The Committee, therefore, consid­
ers it important to first describe 
the nature and objectives of man­
agement advisory services as a 
basis for defining the role that 
should be assumed in the various 

types and phases of management 
advisory services engagements.

BACKGROUND

5. Statement on Management Ad­
visory Services No. 1 generally 
describes these services as “. . . the 
function of providing professional 
advisory (consulting) services, the 
primary purpose of which is to im­
prove the client’s use of its capa­
bilities and resources to achieve the 
objectives of the organization. . . . 
6. “In providing this advisory ser­
vice the independent accounting 
firm applies an analytical approach 
and process which typically in­
volve:

— Ascertaining the pertinent facts 
and circumstances

— Seeking and identifying ob­
jectives

— Defining the problem or op­
portunity for improvement

— Evaluating and determining 
possible solutions, and

— Presenting findings and recom­
mendations,

and following the client’s decisions 

50 Management Services
52

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 6 [1969], No. 6, Art. 10

https://egrove.olemiss.edu/mgmtservices/vol6/iss6/10



to proceed, the accounting firm 
may also be involved in:

— Planning and scheduling ac­
tions to achieve the desired 
results, and

— Advising and providing tech­
nical assistance in implement­
  ing. . . ."

7. These activities usually involve 
a written statement of the scope 
and objectives of the engagement, 
a work program related to the 
statement of scope and objectives, 
and the preparation of a written re­
port or other form of documenta­
tion to be submitted to the client 
when the engagement is completed.
8. The execution of an assignment 
involving some or all of these 
phases is likely to result in a for­
mal, structured relationship with 
the client. Structured management 
consulting can be described as con­
sisting of one or more of three 
broad stages of effort—analysis, de­
sign, and implementation. The an­
alysis stage consists of ascertaining 
the pertinent facts and circum­
stances, seeking and identifying ob­
jectives, and defining the problem 
or opportunity for improvement. 
The design stage consists of evalu­
ating and determining possible 
solutions and presenting findings 
and recommendations. The imple­
mentation stage includes planning 
and scheduling actions to achieve 
the desired results, as well as advis­
ing and providing technical assist­
ance.
9. The member may be called 
upon to provide services in some or 
all of the foregoing stages. While 
it is impossible to fit all manage­
ment services engagements into a 
few clearly identified categories, it 
is pertinent to identify the various 
roles assumed by considering the 
consultant’s role in engagements 
involving all steps in the analytical 
approach and process along with 
some discussion of services in 
which only a portion of the ana­
lytical approach and process is in­
volved. These illustrations are 
offered as a basis for determination 
of role in the various situations 
that may be encountered in prac­
tice.

10. This Statement deals only with 
management advisory services as 
defined in paragraphs 5 through 8. 
Services which members might be 
called upon to render other than 
those of an advisory nature as de­
fined in paragraphs 5 through 8 are 
excluded from the scope of this 
statement.

STATEMENT

Role in Full-Scope 
Engagements
11. In many management advisory 
services engagements, particularly 
where implementation of a solution 
is dependent on a new or revised 
system, the first five study phases 
outlined in paragraph 6 that bring 
a matter to the point of recommen­
dation for management decision 
are but the preliminary areas of 
service, and participation by the 
member is expected to continue 
through complete implementation. 
The objective is to supplement 
management’s capability by pro­
viding an objective point of view, 
a consideration of alternate courses 
of action, a broader perspective 
from experience in analogous situ­
ations, and technical assistance.
12. Effective participation by the 
member in this role requires the 
appropriate composition of man­
agement participants. Client rep­
resentation should include both 
working level and decision level 
participants who are representative 
of the functions particularly af­
fected by the matter.
13. This may be accomplished by 
organizing a team drawn from each 
of the functions concerned (plus 
those client staff technicians who 
can make a contribution), to work 
directly on the problem, together 
with a senior client management 
group whose responsibility is to 
make decisions and monitor and 
approve programs and results. The 
consultant makes his contribution 
by: advising on the overall program 
and the organization and composi­
tion of the participating groups, 
providing technical assistance at 
the working level, and monitoring 

progress and reporting on this and 
other important matters to the sen­
ior management group. To the lat­
ter end, the consultant should 
maintain a degree of participation 
during the engagement that per­
mits him to be informed as to what 
is occurring and that will provide 
a basis for applying his professional 
judgment to what he observes.
14. The further the member’s par­
ticipation extends from initial fact 
finding through implementation, the 
greater the importance of client in­
volvement. When implementation 
is concluded, the member’s partici­
pation is also concluded, and only 
client personnel remain to carry on 
the solution. Therefore, the mem­
ber should adjust his level of par­
ticipation throughout all phases of 
the assignment so that he eventu­
ally completes his part of the as­
signment, leaving a complement of 
client personnel possessing the 
qualifications to proceed on their 
own.
15. The propriety of this role of 
advisor is clear if one considers 
that a consultant is not in a posi­
tion to carry out his recommenda­
tions since he has no authority to 
marshall client resources or to make 
management decisions. Should he 
attempt to do so and allow him­
self to be placed in such a role, he 
ceases to be a consultant and exer­
cises management prerogatives— 
with consequent loss of the essen­
tial consulting requisites of impar­
tiality and objectivity.

Role in Special Study 
Engagements
16. In some types of engagements, 
the client seeks only an impartial 
and objective study of a matter and 
the resulting recommendations. 
This may be to obtain confirmation 
or denial of a judgment client man­
agement has already tentatively 
reached or to obtain a marshalling 
of pertinent facts and views on a 
matter not previously studied. For 
example, such studies may relate 
to areas of management concern 
embracing a review of facts and 
conclusions on the selection of 
EDP equipment or the applicabil­
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ity of inventory control decision 
rules.
17. The nature and objectives in 
such engagements are analogous 
to audit services in the sense that 
an impartial, objective judgment 
is being sought by the client. The 
role of the member in these en­
gagements is to proceed through 
the first five steps of the analytical 
approach and process outlined in 
paragraph 6, to apply objective 
judgment to the facts, and to pre­
sent findings and recommendations 
to the client for decision and further 
action. The client’s role in this 
process is primarily to supply 
pertinent information and subse­
quently, of course, to make the de­
cision on the matter. In such cir­
cumstances, the client does not 
seek the members assistance in 
achieving the desired result but 
only his professional judgment. The 
effective action beyond the point of 
decision is solely the responsibility 
of the client.
18. The Committee believes that a 
sound client-consultant relationship 
in these situations depends upon 
the client’s disposition to obtain 
the consultant’s impartial and ob­
jective point of view and the con­
sultant’s disposition to so respond. 
A relationship based on any other 
premise serves only for the member 
to lend his name to a predeter­
mined course of action—hardly an 
acceptable professional posture for 
the independent CPA to assume. 
The member should therefore 
avoid accepting an engagement in 
which he is expected merely to 
carry out the client’s dictates.

Implications of Limited 
Client Participation
19. Occasionally, clients seek to en­
gage the independent accounting 
firm to provide solutions and re­
sults on a basis wherein the client 
expects to be involved only to a 
limited extent, if at all. The mem­
ber should carefully consider the 
implications of such an exclusive 
role—particularly the degree of re­
sponsibility inherent in such an 
arrangement. Since the member 

cannot be responsible for continu­
ing operations, he places himself 
and his client in a difficult position 
if he has had the sole responsibility 
for design and installation of 
changes with which he subse­
quently has no further involvement. 
Only client management is in a 
position to assume responsibility 
for all aspects of change (includ­
ing operations) and, therefore, ul­
timate success is most likely to be 
achieved when both consultant and 
client management recognize this 
fact and arrange their roles ac­
cordingly.
20. An additional, and often re­
lated, problem arises when there is 
a tendency or disposition to apply 
a packaged solution indiscrimi­
nately. Such approaches can inhibit 
client participation, underestimate 
the individuality of each situation, 
and bypass the analytical process. 
This increases the likelihood of 
the development of solutions that 
do not meet actual needs.
21. The appropriate response to the 
above situations is to fully inform 
the client of the limitations and 
risks inherent in such an undertak­
ing and to establish a balanced 
client-consultant relationship that 
the member believes can lead to a 
successful result. Failing this, he 
may find himself acting in a posi­
tion inconsistent with his objective 
advisory role and, accordingly, may 
deem it appropriate to withdraw 
from the engagement.
22. There are degrees of technical 
assistance that may be provided 
depending upon knowledge and ex­
perience available in the client or­
ganization. The Committee be­
lieves, however, that a member 
should not undertake an engage­
ment that includes implementation 
unless:

1. The client understands the 
nature and implications of the 
recommended course of ac­
tion.

2. Client management has made 
a firm decision to proceed 
with implementation based 
on this understanding and 
consideration of alternatives.

3. Client management accepts 
overall responsibility for im­
plementation of the chosen 
course of action.

4. Sufficient expertise will be 
available in the client organi­
zation to fully comprehend 
the significance of the changes 
being made during imple­
mentation.

5. When the changes have been 
fully implemented, client per­
sonnel have the knowledge 
and ability to adequately 
maintain and operate such 
systems as may be involved.

23. The measure of ultimate contri­
bution by the consultant is the ef­
fectiveness with which manage­
ment acts on a sound recommenda­
tion and the degree to which, at 
the conclusion of the consultant’s 
participation, the client’s personnel 
have acquired the capability to 
continue at a higher level of effec­
tiveness in the future.

Informal Advice
24. During the course of providing 
any type of service, independent 
accounting firms are called upon 
to give informal advice on many 
diverse questions. Clients seek 
these opinions from the represen­
tatives of an independent account­
ing firm in view of their knowledge 
of the particular client’s affairs and 
their broad exposure to other situ­
ations. This type of service differs 
from the structured approach to 
management advisory services, as 
described in Statement on Manage­
ment Advisory Services No. 1, in 
that the nature of such services is 
informal and therefore no presump­
tion should exist that an extensive 
study has been performed to iden­
tify and consider pertinent facts 
and alternatives. Further, no re­
sponsibility is assumed for seeking 
to achieve client action or for seek­
ing to assure that any ensuing ac­
tion will be effective. Here, the ap­
propriate role is simply to respond 
as practicable at the moment and 
to express the basis for the re­
sponse so that such informal advice
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is offered and accepted for what 
it is.
25. The Committee believes, how­
ever, that while there may not be 
any presumption on the part of 
the member that pertinent facts 
and alternatives have been identi­
fied and considered, he should be 
aware that such qualifications may 
not be fully appreciated by the 
client and should govern his discus­
sion accordingly.

Consulting Role and 
Independence
26. Statement on Management Ad­
visory Services No. 1 states:

When the services to a client 
also include expression of an 
opinion on the fairness of finan­
cial statements, the matter of 
role has special significance, since 
it also relates to the indepen­
dence of the accounting firm. 
Opinion 12 of the American 
Institute of Certified Public Ac­
countants’ Committee on Profes­
sional Ethics is explicit on this 
point. The accounting firm’s role 
is to provide advice and tech­
nical assistance and to avoid 
making management decisions or 
taking positions that might im­
pair the firm’s objectivity.

27. The Committee believes that the 
objective, advisory posture that has 
been advocated in the previous 
paragraphs of this Statement on 
Role is the most effective form of 
consulting and the one most likely 
to produce lasting benefits to the 
client. The Committee also believes 
that when the member as a consul­
tant assumes this objective, advi­
sory role, he places himself in a 
posture that complies with the ad­
monition to avoid making manage­
ment decisions or taking positions 
that might impair the firm’s ob­
jectivity.
28. The compelling need for inde­
pendence in the attest function is 
such, however, that these princi­
ples must be carefully followed in 
actual practice. For example, in 
some cases management may indi­
cate a willingness to abdicate its 

role as decision maker and the 
member will need to insist on a 
proper arrangement of roles. Fail­
ing in this, he may need to decline 
the engagement.
29. This posture seems clear because 
the member in the role of objective 
advisor is not in a position to make 
management decisions. The ulti­
mate choice of any course of action 
must be made by management be­
cause as a consultant, the member 
cannot command the resources nec­
essary to implement that decision. 
30. The Committee also believes 
that the objective advisory role 
that has been described places the 
member in a position that will not 
impair his objectivity in his other 
relationships with his client. He 
should, however, always be alert 
to the way his role may be viewed 
by others and not permit himself 
to be placed in a posture incon­
sistent with this Statement that 
could cause serious question re­
garding his objectivity and inde­
pendence.

SUMMARY

31. The Committee on Manage­
ment Services suggests that each 
member carefully assess the prin­
ciples set forth in this Statement 
to determine the appropriate role 
to assume in providing these ser­
vices in any given opportunity for 
an engagement. In undertaking any 
management advisory services en­
gagement, the member must un­
derstand the nature and objectives 
of the service he proposes to per­
form, and the related role and re­
sponsibility inherent in that under­
taking.
32. Throughout this Statement em­
phasis has been given to the im­
portance of an objective consulting 
role in providing management ad­
visory services. This role is advo­
cated essentially because such a 
posture is the most effective, re­
sponsible, and professional form of 
management advisory service. It is 
also a role that is consistent with a 
member’s obligation to be inde­
pendent and objective in all aspects 
of his relationship with his client.

Use 
Christmas 

Seals.
It’s 

a matter 
of life 
and 

breath.

Christmas 
Seals 
fight 

emphysema, 
tuberculosis, 

and 
air pollution.
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what people are writing about

BOOKS

The Economy of Cities by Jane 
Jacobs, Random House, Inc., 1969, 
168 pages, $5.95.

The perennial gadfly of the ur­
ban planners now takes on eco­
nomists and archaeologists, among 
others, in another defense of the 
cities she loves so well.

In The Death and Life of Great 
American Cities Jane Jacobs spoke 
up fervently on behalf of the 
crowded, anarchic, unmanageable 
cities that urbanologists now view 

with such alarm. Her defense in 
that book was based on human 
values; in this volume she shifts 
to an economic front. Since Mrs. 
Jacobs is no more a trained econ­
omist than she is a sociologist, this 
book, too, will undoubtedly draw 
storms of protest from the profes­
sionals. But for the layman her 
thesis is both provocative and ap­
pealing.

Mrs. Jacobs feels that we must 
look to the city rather than to the 
giant corporation or the govern­
ment for the sources of our future 
economic growth. Indeed, she ar­
gues that cities are, and always 
have been, primary economic or­
gans.

Challenging the general assump­
tion that cities are built upon a 
rural economic base, Mrs. Jacobs 
goes back to prehistoric times to 
argue the reverse—that cities did 
not arise after nomadic hunters 
had taken up agriculture but rather 
that agriculture itself originated in 
early cities, out of the storage and 
then cultivation of food, and was 
farmed out to the rural areas when 
the cities became too crowded to 
accommodate it. This theory, she 
claims, is consistent with recent 
archaeological findings, and she 
invents a city, New Obsidian 
(based on the trade of a raw ma­
terial needed by hunters), to show 
how every significant economic ac­

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 
the field reviewed on a continuing basis by Ph.D. candi­
dates under the guidance of the educators listed, who 
serve as the review board for this department of Manage­
ment Services. Unsigned reviews have been written by 
members of the magazine’s staff.

Jim G. Ashburne, The University of Texas, Austin 
Thomas J. Burns, The Ohio State University, Columbus 
Leonard A. Doyle, University of California, Berkeley 
Ernest I. Hanson, University of Wisconsin, Madison

Dale S. Harwood, Jr., University of Oregon, Eugene 
Walter B. Meigs, University of Southern California, Los

Angeles
Herbert E. Miller, Michigan State University, East 

Lansing
John H. Myers, Indiana University, Bloomington 
Carl L. Nelson, Columbia University, New York 
James W. Pattillo, Louisiana State University, Baton

Rouge
George Prater, University of Washington, Seattle 
Lawrence Revsine, University of Illinois, Urbana 
Michael Schiff, New York University, New York 
Willard E. Stone, University of Florida, Gainesville 
Rufus Wixon, University of Pennsylvania, Philadelphia

54 Management Services 56

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 6 [1969], No. 6, Art. 10

https://egrove.olemiss.edu/mgmtservices/vol6/iss6/10



tivity could have originated there.
Darting through history with ex­

amples that range from overspe­
cialization in the production of pot­
tery and unspoked wheels in two 
prehistoric Indian cities to the in­
vention of the modern brassiere in 
New York City in the early 1920s, 
Mrs. Jacobs shows how cities grow 
by adding new work to old work 
and decline by ceasing to innovate.

A city usually starts, she says, by 
exporting one or more items (either 
as trader or producer) for income 
used to pay for its imports. When 
the city begins to replace its im­
ports with local production, it usu­
ally grows explosively because the 
import replacement both leads to 
new exports and creates new work 
that is strictly local in nature.

This analysis, if valid, has signifi­
cance for the development of un­
derdeveloped economies, where, 
Mrs. Jacobs seems to feel, the addi­
tion of giant mass production in­
dustries from above is not going to 
spark local economic development 
unless local innovative talent is al­
ready primed to take advantage 
of it.

This gives Mrs. Jacobs a chance 
to take a jab at the current popu­
lar emphasis on population plan­
ning: “If it is true that poverty is 
indeed caused by overpopulation, 
then it follows that poor people 
ought to prosper whenever popu­
lations decline appreciably.” Actu­
ally, of course, this is not true. Nor 
is it true that thinly populated 
areas are necessarily prosperous. 
“Countries that have always been 
thinly populated, and have rich re­
sources besides, are quite as liable 
to poverty as heavily populated 
countries. . . Birth control has 
much to recommend it. . . but birth 
control as a prescription for over­
coming intellectual stagnation and 
poverty is nonsense.”

Indeed, says Mrs. Jacobs, to seek 
causes of poverty is to enter an in­
tellectual dead end because “pov­
erty has no causes. Only prosperity 
has causes.” Just as cold is merely 
the absence of heat, poverty is 
“merely the absence of economic 
development” and “can be over­

come only if the relevant economic 
processes are in motion. These 
processes are all rooted ... in the 
development work that goes on in 
impractical cities where one kind 
of work leads inefficiently to an­
other.”

Cities must be inefficient, Mrs. 
Jacobs argues, because new work 
cannot develop freely in efficient 
organizations; such organizations 
will develop only work that is logi­
cal for their customers and hence 
for the organization as a whole. 
The disorderliness of cities is a 
virtue and should not be tampered 
with by overzoning, large-scale 
planning, union restrictions, or ra­
cial and class discrimination.

The city of tomorrow, Mrs. Ja­
cobs forecasts, “will not be smaller, 
simpler, or more specialized than 
today but more intricate, more 
comprehensive, more diversified, 
and larger.” She is less specific 
about the sources of future growth. 
She does predict that, just as man­
ufacturing replaced trading as the 
dominant economic activity, so 
manufacturing will be replaced by 
services, and she suggests that 
waste recycling is a fruitful area 
for development. Nor does she pin­
point the cities that will grow, be­
yond specifying that they will be 
cities that have managed to evade 
the bureaucratic simplification “so 
dear to present-day city planners 
and urban designers.”

Those who are caught up in the 
current urban planning wave 
would do well to give at least some 
consideration to Mrs. Jacobs’ views. 
Even those who have no interest 
in or responsibility for the future 
shape of urban development should 
find her ideas fascinating.

Moving Mountains or The Art 
and Craft of Letting Others See 
Things Your Way by Henry M. 
Boettinger, The MacMillan Com­
pany, New York, 1969, 329 pages, 
$7.95.

This book on the art of persua­
sion has much to say that is of 

value to consultants, businessmen, 
and others who have occasion to 
sell ideas—although its style can 
become somewhat wearing after 
a few hundred pages.

The author of this book, rather 
surprisingly the assistant comptrol­
ler in charge of management sci­
ences for American Telephone & 
Telegraph Corporation, says it is 
for “those who have something to 
say, but who are dissatisfied or irri­
tated by their inability to present 
their thoughts to others.” In it he 
explains how to make presenta­
tions; handle discussions; and pre­
pare speeches, memos, and reports 
in such a way as to influence 
others.

Mr. Boettinger’s writing style, 
variously described on the book 
jacket as urbane, witty, lively, and 
imaginative, is all of that, as a 
sample listing of his chapter head­
ings will indicate:

“Presentations Are Performances 
or Why There’s No Business With­
out Show Business,” “How to Get 
and Hold Attention or Creating 
Sleeplessness,” “Matching Style to 
Material or Don’t Cut Meat with 
Scissors,” “Some Psychological 
Hints or What Every Police Lieu­
tenant, Bartender, Reporter, Dog 
Walker, and Shopkeeper Knows,” 
“How to Use—and Abuse—Visual 
Aids ‘For They Have Eyes and See 
Not,’ ” “Building to a Strong Finish 
or A Cathedral Is More Than a 
Pile of Bricks,” “Coping with Spe­
cial Knowledge and Its Jargon or 
Undermining the Tower of Babel,” 
and “Sources of Ideas or Hunting, 
Fishing, and Trapping in the Coun­
try of the Mind.”

As is probably evident, Mr. Boet­
tinger’s wit verges, on preciosity, 
and his book is hard to take in 
large doses. There is, however, ab­
solutely nothing wrong with the 
content, which, as Peter F. Drucker 
points out on the book jacket, goes 
beyond the title to become a 
“highly practical treatise both on 
how one thinks and how one pre­
sents thinking.” No accountant, 
consultant, or staff executive 
should fail to read it.
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Briefly listed

Retirement — A Time to Live 
Anew by Harry W. Hepner, Mc­
Graw-Hill Book Company, New 
York, 1969, 298 pages, $6.95.

As the title suggests, the emphasis 
is psychological—even inspirational 
—but there are sections on choos­
ing a place to live; possible pur­
poseful projects, hobbies, and vol­
unteer activities; and information 
and services available to retirees.

Operation Breakthrough: An 
Approach to Hotel/Motel Opera­
tions in 1978 by Booz Allen & 
Hamilton, American Hotel & Mo­
tel Association, New York, 1968, 
174 pages, $25 (to nonmembers), 
spiralbound.

This forecast of trends affecting 
the lodging industry is primarily 
of interest to those concerned with 
the hotel, motel, travel, and trans­
portation businesses.

MAGAZINES

Will Your Computer Pay Its 
Way? by John Plummer, Busi­
ness Horizons, April, 1969.

To determine the profitability of 
the computer as a business invest­
ment, management should employ 
the traditional approach used in 
any capital investment program— 
the project approach. This will take 
the mystique out of computer plan­
ning.

Many uses can be made of a 
computer. Too, often, this article 
points out, a computer is evaluated 
on the basis of whether it can be 
applied rather than whether it 
should be applied. Management 
should use a project approach to 
the planning and control of com­
puter development activities.

The key to this approach is the 
project description. Intensive effort 
by both operating and computer 
management should be given to the 

development of the description. 
The description should cover the 
objective, expected benefits, costs, 
and inputs and outputs of the ap­
plication, and the description 
should include a summary project 
evaluation.

Defining objectives
The objective of the computer 

project is the improvement that 
will result from its completion. The 
author feels that in most cases the 
dollar benefits can be ascertained, 
but only the operating manage­
ment can really do it. Where the 
benefits are difficult to determine, 
experimentation may supply the 
needed answers. An example is 
given of a marketing manager who 
felt the computer could help him 
improve advertising effectiveness. 
He randomly selected market areas 
for testing. As a result of these 
tests, a concept of “advertising fa­
tigue” was hypothesized, and a 
computer-based sales forecast ap­
plication was developed to relate 
levels of advertising expenditures 
to sales and profits generated in an 
attempt to maximize the return 
from advertising dollars.

Opportunity costs, as well as 
direct costs, should be considered. 
Available personnel may have the 
competence to develop a computer 
application, but, if they so utilize 
their time, they may be unable to 
develop another application that 
would be more profitable.

Agreement essential
The author says that there must 

be complete understanding be­
tween operating and computer per­
sonnel as to the necessary inputs 
and outputs of the application be­
ing considered. Otherwise, the 
benefits estimated by operating per­
sonnel may be based on inputs and 
outputs that differ from those an­
ticipated by computer personnel in 
their cost estimates, leading to an 
inaccurate estimate of the profita­
bility of the investment.

The project summary should be 
developed to let top management 

know what is being considered. 
Otherwise, an extensive project 
may be undertaken when top man­
agement is developing plans that 
would make the application use­
less. The project summary should 
include not only the anticipated 
costs, benefits, and return on in­
vestment but also an assessment of 
the technical and operational risks. 
Technical risk refers to the likeli­
hood that the desired computer 
output cannot be achieved. Opera­
tional risk refers to the danger that 
an application will prove not to be 
feasible. An application that re­
quires several hundred people to 
perform their jobs in different and 
unfamiliar ways carries a higher 
operational risk than an application 
designed to help an eager produc­
tion manager improve his approach 
to production-line scheduling.

Choice of applications

Once the project plans are de­
veloped, management must decide 
which applications should be at­
tempted. The author gives some 
criteria to guide top management 
in setting priorities for the projects. 
The most important criterion is re­
turn on investment. Other criteria 
that should be considered are the 
distribution of benefits and risk, 
the balance of risk, personnel in­
terests and capabilities, and depart­
mental priorities.

Secondary criteria

It may be desirable to distribute 
the benefits among operating man­
agers either for political reasons or 
to broaden awareness of the com­
puter’s capabilities. The probability 
of achieving benefits is often sig­
nificantly higher if several projects 
are under way simultaneously 
rather than if available resources 
are tied up in one or two major 
projects. It may be possible to break 
down major projects into several 
sub-projects, each with its own 
benefits, to satisfy this criterion.

High benefits often reflect high 
risk, and it may be desirable to 
balance high- and low-risk appli­
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cations. The author suggests that 
no project be undertaken unless 
the user department is prepared to 
commit needed resources.

The last point made by the au­
thor is that to obtain the stated 
objective of any project the project 
must be controlled. The appropri­
ate control device, whether it be 
PERT or a Gantt chart, depends 
on the size and type of the project. 
Two aspects of control that are 
often ignored are these: (1) The 
control system should relate di­
rectly to the planning system, and 
(2) the control of the project 
should be continued after it is in 
operation.

Much of the value of the project 
approach, according to the author, 
is its familiarity to management. It 
is, in principle, like the traditional 
approach to the appraisal of any 
capital investment. “It takes the 
mystique out of computer plan­
ning. Most important, it puts the 
focus of management attention 
where it belongs—on the profita­
bility of the computer as a busi­
ness investment.”

Bradley J. Schwieger 
Indiana University

Managing Technical-Intellectual 
Resources by Albert Shapero, 
Business Horizons, April, 1969.

Management scientists have al­
most succeeded in mastering the 
management of the routine, the re­
peatable, and the specifiable. Our 
managerial problems, however, 
have become more complex. Our 
available body of knowledge ap­
pears inadequate and may even be 
detrimental when applied to the 
management of one-of-a-kind en­
deavors. Solution of these more 
complex problems requires large 
amounts of technical and intellec­
tual resources. The demand for 
such resources is high, and the sup­
ply is relatively inelastic. Thus, 
the management of these resources 
needs greater attention. This atten­
tion should take the form of con­
cern with new kinds of goal state­

ments; with manpower and infor­
mation; and with recruiting, re­
taining, and motivating a high 
level of talent.

Since 1900 the United States has 
made remarkable advances in sup­
plying a sizable portion of the 
world’s demands and in becoming 
the world’s major supplier of man­
agement knowledge. This manage­
ment knowledge has been mas­
sively transfused to Europe and is 
still being supplied to underde­
veloped countries as part of our 
aid programs. Our ability to man­
age the routine, the repeatable, and 
the specifiable has reached the 
stage where we can automate al­
most anything we can specify.

Shift of emphasis

As a result, the emphasis of our 
concern has shifted to more com­
plex problems. Such problems gen­
erally involve numerous and non- 
commensurate variables. The solu­
tion of the complex problems fac­
ing today’s managers requires large 
amounts of technical and intellec­
tual resources—scientists, engineers, 
planners, etc., and the information 
they generate and use.

The techniques used to manage 
the routine and specifiable nor­
mally are not effective and may 
even be harmful in the manage­
ment of technical and intellectual 
resources. That is, we typically de­
sign a job specifying the sequence 
of work to be performed in detail. 
We then “human engineer” the job 
so that the “typical” human will be 
able to perform the job accurately 
and rapidly. Then we hire people 
to meet the job specification and 
train them to perform the task. 
Finally, we try to motivate em­
ployees to perform their jobs accu­
rately and rapidly.

Old techniques inapplicable

With one-of-a-kind problems, 
however, we typically cannot de­
sign the job in detail. Furthermore, 
in such kinds of work as R & D we 
cannot predict what the individual 

will be doing in six months or a 
year. And, if we need several indi­
viduals, the first one hired may 
change the characteristics required 
of the next one hired. Thus, the 
techniques used in managing the 
routine and specifiable are not ap­
propriate to the management of 
technical and intellectual resources.

New science needed

We need to develop a new body 
of knowledge relevant to the man­
agement of activities that are

1. “relatively unspecifiable and 
non-repeatable”

2. “primarily dependent upon 
creative human outputs. .

3. “dependent on the quality 
and quantity of available in­
formation. . .”

4. dependent on economically 
and politically scarce re­
sources

5. dependent on the voluntary 
efforts of men who have 
many alternative choices.

Keeping these characteristics in 
mind, we can speculate as to the 
elements that should be included 
in an appropriate body of knowl­
edge. Such a body of knowledge 
should explicitly take into account 
the uncertainties involved in for­
mulating organizational goal state­
ments. In addition, manpower and 
information should command pri­
mary attention, with all other or­
ganizational aspects taking sup­
porting roles. Thus, this new body 
of knowledge would depend heav­
ily upon the behavioral and infor­
mation sciences.

Organizational goals
Organizational objectives should 

be stated in terms of the organiza­
tion’s capability for goal seeking, 
problem identifying, problem struc­
turing and solving, and self-re­
newal. Such goals might be stated 
in terms of achieving a higher 
probability of relevant and success­
ful outputs over a given number of 
years without falling below the 
threshold necessary for survival. 
Goals of this kind call for a differ­
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ent style of management and new 
kinds of measures of management 
innovations. For example, measure­
ment of the success of recruitment 
should emphasize retention and 
subsequent performance of people 
hired as well as the number of 
people hired. Thus, some form of 
manpower budget should be devel­
oped so that managers can be held 
responsible for excessive turnover. 
In addition, managers should be 
concerned with incentive programs 
geared to the retention, motivation, 
and education of their creative per­
sonnel, particularly of those people 
most likely to continue to work for 
the organization. Another area of 
efficient use of creative manpower 
is the effective use of the profes­
sional hour. Sufficient support facili­
ties, such as secretaries and librar­
ies, should be provided to permit 
the time of professionals to be 
spent effectively.

Although much has been said 
about information collection and 
retrieval, there should be more 
emphasis on the information-using 
habits of scientists and engineers. 
It does not make much sense to 
pay a scientist $25,000 per year 
and then require him to obtain ap­
proval to purchase a $10 or $15 
book or magazine subscription. If 
such a publication fits the indi­
vidual’s information-using habits, it 
may save him time in writing a 
report or it may help improve the 
quality of the report. Such publi­
cations should not need to be ap­
proved by anyone.

Carl G. Kretschmar 
Indiana University

Automated Retrieval of Legal 
Information: State of the Art 
by Stephen E. Furth, Computers 
and Automation, December, 1968.

An IBM marketing man reports 
on some aspects of computerized 
legal search systems.

Documentary information re­
trieval by computer is being ap­
plied to existing and proposed stat­

utes by Federal, state, and city 
governments and by attorneys. The 
entire U.S. code and the statutes 
of a number of states now have 
been incorporated into computer 
memories by various organizations.

This author has something to 
say about computerized document 
retrieval—although it is not quite 
what the title of his article im­
plies. He does not offer a com­
prehensive survey of existing ap­
plications, nor does he review the 
capabilities and limitations of tech­
nically feasible systems—two pos­
sible interpretations of the term

CLASSIFIED
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.

Outstanding opportunities in our 
"total business" auditing function 
for experienced and dynamic 
professionals.
We are dedicated to an aggres­
sive managerial development and 
utilization policy. The positions 
require contact with manage­
ment at all levels and under 
varied circumstances where the 
incumbent has unlimited oppor­

tunity to exhibit his capabilities.

FINANCIAL 
AND 

OPERATIONAL
AUDITORS 

Openings exist for personnel in financial and opera­
tional auditing with a minimum of three years ex­
perience, predominately in manufacturing auditing. 
The successful candidate must be willing to travel 
approximately 75%—home weekends.
We solicit, in confidence, resumes from the ex­
ceptionally qualified and enterprising individual 
having the personal and technical attributes for 
continuing professional growth. Please indicate 
salary requirements.

Scott Eyrich

AMERICAN 
STANDARD

40 West 40th Street 
New York, New York 10018 

An Equal Opportunity Employer

used in the title, “state of the art.”
Instead, he concentrates on a 

description of an IBM program 
package called the System/360 
Document Processing System. It is 
usable for textual information stor­
age and retrieval.

Those who are deeply interested 
in specific information retrieval 
systems will want to read this 
thinly disguised sales presentation. 
Those interested in the overall 
technical state of the art or the 
extent to which computerized legal 
search facilities are available must 
look elsewhere.

MISCELLANY
EASY ON THE MIND is the good feeling 
you have after you freely and happily de­
cide who will inherit your possessions. A 
handy estate-planning checklist is available 
FREE from the Claretians, Room 100, 221 
West Madison Street, Chicago, Illinois 60606.

HELP WANTED
SYSTEMS CONSULTANTS — $16-25,000. 
Generalists and EDP Specialists for USA 
and Overseas assignments. Send resume in 
confidence to Don Kaye, President, Execu­
tive Search Division, Columbia Agency, 342 
Madison Avenue, New York, N. Y. 10017. 
All fees paid by management.
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bonds, mortgages or other securities (If 
there are none, so state): None.

9. For completion by nonprofit organi­
zations authorized to mail at special rates 
(Section 132.122, Postal Manual). The 
purpose, function, and nonprofit status 
of this organization and the exempt status 
for Federal income tax purposes:

Have not changed during preceding 
12 months
(If changed, publisher must submit ex­
planation of change with this statement.)

10. Extent and nature of circulation.
A. Total No. copies printed (Net Press 

Run). Average No. copies each issue dur­
ing preceding 12 months: 25,091. Single 
issue nearest to filing date: 25,094.

B. Paid circulation
1. Sales through dealers and car­

riers, street vendors and counter sales. 
Average No. copies each issue during 

preceding 12 months: 11. Single issue 
nearest to filing date: 6.

2. Mail subscriptions. Average No. 
copies each issue during preceding 12 
months: 21,669. Single issue nearest to 
filing date: 20,927.

C. Total paid circulation. Average No. 
copies each issue during preceding 12 
months: 21,680. Single issue nearest to 
filing date: 20,933.

D. Free distribution (including samples) 
by mail, carrier or other means. Average 
No. copies each issue during preceding 
12 months: 1,201. Single issue nearest 
to filing date: 1004.

E. Total distribution (Sum of C and 
D.) Average No. copies each issue dur­
ing 12 months: 22,881. Single issue near­
est to filing date: 21,937.

F. Office use, left-over, unaccounted, 
spoiled after printing. Average No. cop­
ies each issue during preceding 12 
months: 2,210. Single issue nearest to 
filing date: 3,157.

G. Total (Sum of E & F—should equal 
net press run shown in A.) Average No. 
copies each issue during preceding 12 
months: 25,091. Single issue nearest to 
filing date: 25,094.

I certify that the statements made by 
me above are correct and complete.

Robert M. Smith 
(Signature of the editor)
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Enjoy the benefits of a postgraduate management course 
with this systematic self-study program ...

Management Education Portfolio
Accountants and financial executives now have an unusual chance 
to expand their working knowledge of management theory, tech­
niques and applications—by means of self-contained programs 
using modern study methods. Known collectively as the Manage­
ment Education Portfolio, the programs have been developed by 
an expert team of professional management consultants.

The Institute’s Professional Development Division is currently 
offering two complete course series—in computers and marketing 
management. You may select individual courses from a series or 
take all five courses as an integrated major discipline (at a substan­
tial discount.) Whatever your training goals, MEP methods virtually 
guarantee you will attain them—in your own free time.

How these unique courses work . . .
Each individual study program is specially designed to involve 
you in real management problems and decision-making. The tested 
approach—tailored after the case method used at leading business 
schools-—will quickly build your ability to apply textbook principles 
in actual practice.

The Text Section explains and demonstrates the concepts and 
techniques involved in the subject under study. It also provides 
“decision rules” to help you devise the best plan of action for 
specific management situations.

□ Management and The Computer
This fully integrated series is designed to give you an 
up-to-date, non-technical understanding of the use of 
EDP systems as aids to management. Topics include:

What can computers do for various types of business 
organizations? . . . When can their use be justified? . . . 
What organizational problems arise from the introduc­
tion of EDP? . . . What are the criteria for a good 
computer-based information system? ... and many more.

Individual Courses in this series:
□ 1. Computer Basics for Management
□ 2. EDP Feasibility Analysis
□ 3. Managing the Human Element in EDP
□ 4. Management Information Systems
□ 5. Quantitative Aids for Decision-Making

Programmed Cases present actual business situations—taking you 
step-by-step from analysis of a problem to its practical solution

Each case study describes a particular problem and includes a 
series of review questions. You are then asked what course of 
action you would take. You are subsequently shown what was 
actually done and told why it was done—thereby enabling you to 
compare your recommendations with those of experts.

The Examination Case again reflects a realistic business situ­
ation—but now totally unstructured as you would find it in actual 
practice. You will analyze the problem and propose a solution— 
this time in a full written report.

Evaluation Feature: An expert staff will evaluate your work and 
send you valuable feedback in the form of a grade, a full critique 
of your work, useful comments on your report construction, and a 
Certificate of Completion.

Program Completion Time: Approximately 15 hours per course.

□ Marketing Management
This series can help you develop a thorough understand­
ing of marketing—as it relates to the management, 
planning and operation of a variety of companies.

You will examine the diverse elements in the “mar­
keting mix,” including pricing, sales effort, advertising, 
product design, packaging, distribution and promotion. 
You will also consider the techniques of marketing 
research and their adaptability to other business functions.

Individual Courses in this series:
□ 1. The Marketing Mix
□ 2. Advertising—Design, Use, Evaluation
□ 3. Sales Management
□ 4. Marketing Research—Strategy and Techniques
□ 5. Marketing and the Computer

Price for Each Series (5 courses)—$160. 
Each Individual Course—$40

Management Education Portfolio courses available from:

AMERICAN INSTITUTE OF CERTIFIED PUBLIC ACCOUNTANTS
666 FIFTH AVENUE NEW YORK, N. Y. 10019
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ATLANTA 
235 Peachtree St., N.E. 

(404) 688-2300

BALTIMORE 
The Quadrangle-Cross Keys 

(301) 323-7770

BOSTON 
140 Federal St. 
(617) 423-6440

CHICAGO 
333 N. Michigan Ave. 

(312) 782 6930

CINCINNATI 
606 Terrace Hilton 

(513) 621-7711

CLEVELAND 
1367 E. 6th St. 
(216)621 0670

DALLAS 
1170 Hartford Bldg. 

(214) 742 9171

DETROIT 
1114 Guardian Bldg. 

(313) 961-5430

GARDEN CITY, N.Y. 
585 Stewart Ave.
(516) 248-1234

HARTFORD 
75 Pearl St. 

(203) 278-7170

HOUSTON 
1200 Central Nat'l. Bank Bldg. 

(713) 228-0056

INDIANAPOLIS 
9 North Illinois St. 

(317) 636-5441

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. 

(201) 623-3661

PHILADELPHIA 
2 Penn Center Plaza 

(215) 568-4580

PHOENIX 
1517 Del Webb TowneHouse 

(602) 279-1688

PITTSBURGH 
429 Forbes Ave. 
(412) 471-5946

PORTLAND, ORE. 
610 S.W. Alder St.

(503) 222-9778
ST. LOUIS 

1015 Locust St. 
(314) 231-0114

SAN DIEGO 
707 Broadway 
(714) 234-1896 

SAN FRANCISCO
111 Pine St. 

(415) 434-1900

SAN JOSE 
675 North First St. 

(408) 293-9040

STAMFORD, CONN. 
111 Prospect St.
(203) 325-4158

WASHINGTON 
7316 Wisconsin Ave., N.W. 

(301)654 1850

select the 
BEST...

select from 
the

MOST
At Robert Half our procedures are efficient, 

quick and confidential. We are the largest specialists 
in the Financial and EDP placement field, and 

we therefore have access to the most people and the 
most positions within this concentrated area 

of employment. . . .
and from the most we carefully select the best. . . . 

for you.

It makes no difference whether your requirements 
are local, regional, national or international. . . 

if it has to do with Financial or EDP employment 
we are best equipped to serve you through our 

extensive files, resources and intensive 
knowledge of our specialization.

We succeed on merit alone.
Our fees are earned only when we actually make the 

placement, and all fees are paid by management.

The most Financial and EDP positions 
The most Financial and EDP people

ROBERT HALF
  PERSONNEL AGENCIES

68

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 6 [1969], No. 6, Art. 10

https://egrove.olemiss.edu/mgmtservices/vol6/iss6/10


	Management Services, Vol. 6, No. 6, November-December 1969 [whole issue]
	Recommended Citation

	ManagementServices, November-December 1969

