
Management Services: A Magazine of Planning, Systems, and Management Services: A Magazine of Planning, Systems, and 

Controls Controls 

Volume 4 Number 5 Article 11 

9-1967 

Management Services, Vol. 4, No. 5, September-October 1967 Management Services, Vol. 4, No. 5, September-October 1967 

[whole issue] [whole issue] 

American Institute of Certified Public Accountants 

Follow this and additional works at: https://egrove.olemiss.edu/mgmtservices 

 Part of the Accounting Commons 

Recommended Citation Recommended Citation 
American Institute of Certified Public Accountants (1967) "Management Services, Vol. 4, No. 5, 
September-October 1967 [whole issue]," Management Services: A Magazine of Planning, Systems, and 
Controls: Vol. 4: No. 5, Article 11. 
Available at: https://egrove.olemiss.edu/mgmtservices/vol4/iss5/11 

This Management Sciences and Quantitative Methods is brought to you for free and open access by eGrove. It has 
been accepted for inclusion in Management Services: A Magazine of Planning, Systems, and Controls by an 
authorized editor of eGrove. For more information, please contact egrove@olemiss.edu. 

https://egrove.olemiss.edu/mgmtservices
https://egrove.olemiss.edu/mgmtservices
https://egrove.olemiss.edu/mgmtservices/vol4
https://egrove.olemiss.edu/mgmtservices/vol4/iss5
https://egrove.olemiss.edu/mgmtservices/vol4/iss5/11
https://egrove.olemiss.edu/mgmtservices?utm_source=egrove.olemiss.edu%2Fmgmtservices%2Fvol4%2Fiss5%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/625?utm_source=egrove.olemiss.edu%2Fmgmtservices%2Fvol4%2Fiss5%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
https://egrove.olemiss.edu/mgmtservices/vol4/iss5/11?utm_source=egrove.olemiss.edu%2Fmgmtservices%2Fvol4%2Fiss5%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:egrove@olemiss.edu


SEPTEMBER-OCTOBER, 1967

MANAGEMENT
SERVICES
a magazine of planning, systems, and controls

Pathway to Profit: The Management Information System......................... p. 15

Bertram A. Colbert

On Line-Real Time Systems for Customer Service Operations.................. p. 25

Robert K. Zimmer

Safety Stock: Key to Effective Inventory Management.............................. p.33

Matthew C. Fox

Use of Sensitivity Analysis in Capital Budgeting......................................... p. 37

William C. House

Advertising Control: A Computer Application.............................................. p. 41

William T. Kelley 
J

The CPA’s Role in Mergers................................................................................. p. 49

David F. Linowes

The Investment of Corporate Cash.................................................................. p. 53
Edward J. Mock

A Publication of the American Institute of Certified Public Accountants

1

: Management Services, Vol. 4, No. 5, September-October 1967 [whole issue]

Published by eGrove, 1967



Precisi
Precision.
An important consideration at Moore — 

particularly in forms used in scanners. Ink density, 
paper dimension, ‘read’ areas, form design, 
carbons and other specifications must be exact. . . 
precise . . . for optimum reading results.

Every Moore form for scanner or MICR processing 
must deliver accuracy, economy, speed — 
with precision a manufacturing ‘must’!

What does such precision require?
Specialized scanning knowledge backed by Moore’s 

constant research. Then specially designed 
manufacturing equipment —operated by precisionists 
trained in scanning techniques.

Plus . . . working with OCR equipment manufacturers 
to meet machine specifications on format and 
tolerances, inks, and other factors.

Our scanning forms come with Moore’s Total Value: 
Quality materials. Excellent manufacture.
Service before and after you buy. Make-good guarantee. 
Prompt delivery from over 35 plants.

Data Reentry—Moore precision-made OCR forms 
permit automatic input in scanning operations. 
Read areas are ‘true’—ink density and 
color response are exact—design meets 
scanner form specifications. Also — 
scannable carbons for use in Tab Card sets — 
with many other Moore forms available 
to expand your OCR utilization.

Data Entry—Moore MARK READ forms permit accurate, 
automatic entry of data into processing cycles — 
with precise reading and minimal rejects.
Moore MARK READ forms are made to optimum 
reflectance response specifications. Ask the Moore Man 
about MARK READ forms —designed specifically for your 
system and equipment capabilities.
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◦nists
Verification—Moore forms with Self-Check Digits verify 
correctness of sequential numbering —provide positive safeguard 
against misreads during automatic reconciliation processing. 
Ideal for banking operations, freight bills, airline tickets, 
invoices and similar forms. Ask the Moore Man!

Accuracy—Rigid adherence to specifications of 
scanning characters and marks is insured 
with these two Moore-developed testers.
The OCR test device and the Mark Read test device 
are your assurance that all Moore forms 
for scanning will give you precision results.

Check Encoding—MICR encoded Moore continuous checks and 
vouchers offer many features: Consecutive numbering in MICR.; 
Self-Check Digits; Pantographs; phantoms; safety paper, etc. 
A wide range of continuous checks and vouchers, 
including tab card checks, etc. Ask the Moore Man!

MOORE®BUSINESS FORMS INC.
Over 500 offices and plants, 2300 salesmen in North America
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Still unrealistic?
In the article, “Financial Aspects 

of Stock Options,” by Linda H. 
Kistler (M/S March-April, ’67, 
p. 23) several points seem to war­
rant comment. The additional con­
sideration of stock flotation costs 
simply suggests that the opportu­
nity cost to the company on stock 
options is less than formulated 
under the original model.

This modification seems trivial 
in light of the gross shortcomings 
still inherent in this model. The 
single most noticeable omissions 
are the concepts of the time value 
of money and discounted cash 
flows. Should not the stock option 
alternative of executive salary aug­
mentation be considered in a time 
horizon exceeding one year? 
Furthermore, the period for hold­
ing options to qualify for capital 
gains treatment is mentioned yet 
not introduced into the model.

Finally, the basic formulation of 
the model appears inconsistent as 
stated in the illustration. That is, 
if “a company wants to give X 

dollars of additional compensation 
to a number of its executives but 
also wants to minimize the overall 
costs, considering the corporation 
and the employee as a team,” 
changes in the mix of costs assumed 
by each party affect the net re­
turn to the executives. I suggest 
that the proposed change leaves the 
model in a state that is no more 
realistic than its predecessor.

Roger M. Emanuel 
Concord, California

An improvement
Mr. Emanuel comments correctly 

that consideration of flotation cost 
suggests that the opportunity cost 
to the company of stock options is 
less than formulated under the 
original model. However, contrary 
to his conclusion that the revision 
is trivial, I believe the introduction 
of flotation costs and recognition 
of the need to estimate market 
values are significant because this 
alters the compensation indiffer­
ence point and thus substantially 
changes data which management 
may utilize in deciding whether to 
offer executives options or increased 
salary.

The illustration included in the 
article compared the simple model 
with a model incorporating flota­
tion costs and market values, and 
it found that the indifference point 
was substantially lower using the 
revised model. Instead of $100,000, 
the compensation indifference point 

was $52,000 or $64,000 depending 
upon the estimated market value 
of the company’s stock when the 
option is exercised.

Although the illustration was in­
serted only to indicate how the 
model might be used, it appears 
that a substantial decrease in the 
indifference point is likely when 
flotation costs are considered. This 
decrease justifies offering stock op­
tions at lower salary levels than 
many writers have mentioned in 
the past. Management should rec­
ognize that the simple formulation 
of salary versus option decision is 
not adequate and, indeed, may be 
seriously misleading.

The example assumed a one- 
year holding period because this 
is a common requirement of option 
plans now in effect. It should be 
remembered that the opportunity 
cost of options involves only the 
period between the date of grant 
and the exercise of an option. 
Under the 1964 Revenue Act this 
period may not exceed five years, 
and this is the relevant period for 
management’s purposes.

Mr. Emanuel has erroneously re­
ferred to the three-year holding 
period for options and implies the 
model should include this factor. 
There is no holding period for op­
tions to qualify for capital gains. 
Rather, there is a three-year hold­
ing period for stock purchased 
under exercise of stock options. 
After an option is exercised and 

2 Management Services
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stock is purchased, such stock must 
be held three years prior to dis­
posal in order to qualify for capi­
tal gains treatment.

Aside from considerations of the 
time value of money concept dis­
cussed later, introduction of the 
three-year holding period for stock 
into the model is totally irrelevant 
and would render the model worth­
less. I want to emphasize that the 
relevant period for management’s 
purposes is the holding period for 
options, which often is one year 
and which may not exceed five 
years.

Most mathematical models in 
business and economics are simpli­
fications of reality; basically they 
are an attempt to isolate a few fac­
tors and to analyze interrelation­
ships among the variables under ex­
amination. The revised model I 
have introduced obviously is a 
simplification of the complex op­
tion versus salary decision prob­
lem, but I believe it represents an 
improvement over the simple 
model. It is an attempt to concen­
trate upon several essential fea­
tures of the two forms of compen­
sation, salary and stock options. 
However, a reader should realize 
the model is only one tool among 
many which management would 
utilize in making stock option de­
cisions.

Numerous factors were ignored 
in order to focus upon the indif­
ference point as one criterion man­
agement can employ in its selection 
of executives to whom options may 
be offered. Mr. Emanuel mentions 
the time value of money and dis­
counted cash flows. Possibly the 
more important omissions should 

have been stated in the article. 
However, the purpose of the re­
vised model was to recognize the 
influence of flotation costs on the 
simple model. I agree that inclu­
sion of the time value of money, 
discounted cash flows, and several 
other factors would be desirable, 
but then the formula might have 
become so unwieldy that its value 
and utility for management would 
have been decreased.

Finally, Mr. Emanuel has stated 
that changes in the mix of costs as­
sumed by each party affect the net 
return to the executives. This is 
not correct because one of the 
basic conditions of the model is 
that the net return to the execu­
tives remains the same under either 
the salary or option alternative (see 
page 25 of the March-April issue).

In conclusion, I would like to 
point out an error in the printing 
of the article. The final formula for 
the original model was incorrectly 
printed (on page 25) as follows:

Tp + 1 — (1 — Tg) (1 — Tc)

It should read as follows:

Tp = 1- (1 — Tg) (1 — Tc).
Linda H. Kistler 

Lowell Technological Institute 
Lowell, Massachusetts

First IMPACT
As former executive vice presi­

dent of the Computer Dynamics 
Corporation (now part of Bunker 
Ramo Corporation), I developed 
and used a proprietary planning 
and control technique called im­
pact for government and industry 
clients in 1962.

This system incorporated many 
of the features of the one described 
in the article on page 34 of the 
July-August, 1967, issue (“Systems 
Approach to Integrating Cost and 
Technical Data” by Howard M. 
Carlisle). The Computer Dynam­
ics impact system was recognized 
by IBM as preceding theirs and 
the Air Force impact system as 
well as portions of the concepts 
being copyrighted.

Since Management Services is 
copyrighted and uses the term 
“impact,” there should perhaps be 
some recognition given to the or­
iginal impact, which also has been 
published.

B. J. Hansen
Vice President 

John I. Thompson & Company
Washington, D.C.

More information?
I was surprised to receive [a copy 

of] the letter from Mr. B. J. Han­
sen of John I. Thompson & Com­
pany regarding his prior develop­
ment of a similar technique utiliz­
ing the title of impact. I was never 
aware of such a system. I would 
like very much to have access to 
information [about his technique] 
since I am in the process of writ­
ing a book . . . regarding planning 
and control techniques of this na­
ture.

I would like to apologize for not 
[referring to Mr. Hansen’s system], 
but, as you can see, I was entirely 
unaware of it.

Howard M. Carlisle, Head 
Department of Business 

Administration, 
Utah State University, 

Logan, Utah

September-October, 1967 3
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Pathway to Profit: The Management Information SystemBertram A. Colbert
What is a management information system? Should 
every company have one? How can it get one? This 
article attempts to answer these questions—first by

. p. 15
defining the management process and the part in­
formation plays in it and then by sketching a general 
framework for analysis of data needs.

Robert K. Zimmer • On Line-Real Time Systems for Customer Service Operations.... p. 25
Utilities and other companies with large field staffs 
for customer service find this group difficult to super­
vise effectively because of the communications prob­
lems inherent in the nature of the work. This author 

outlines a computer system that has greatly improved 
the scheduling and control of servicemen’s activities 
in a large gas utility that is now using it in a modi­
fied form.

Matthew C. Fox • Safety Stock: Key to Effective Inventory Management p. 33
Despite widely hailed, and fairly widespread, ad­
vances in inventory management, many companies 
still make the mistake of confusing the problem of 
safety stock with the problem of lead time. When 

they run short of stock, they step up order quantities 
rather than order frequencies, with consequences that 
are spelled out here. The solution, says the author, is 
simple—more attention to patterns of demand.

William C. House • Use of Sensitivity Analysis
The decision whether or not to invest in a capital 
project depends heavily on the estimated rate of 
return, which in turn depends on forecasts of sales, 
prices, costs, and the like. Like all forecasts, any or 
all of these may prove inaccurate. Although manage­

in Capital Budgeting................................. p. 37
ment cannot avoid forecasting errors, it can hedge 
against them by determining which will have a signi­
ficant effect on the rate of return. The technique to 
be used, explained in this article, is that of sensitivity 
analysis.

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, Sept.-Oct., 1967. Published 
bimonthly, Vol. 4, No. 5. Subscription rates: $10.00 
a year, $1.75 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, 1967, 
by the American Institute of Certified Public Ac­
countants, Inc. Member Audit Bureau of Circulations.
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William T. Kelley • Advertising Control: A Computer Application...................................... p. 41
As in other areas where there are large masses of 
data to monitor, the control of advertising expendi­
tures is a natural field for computerization. This 

author describes a system that provides current budget 
control, cost data, accounts payable control, audit 
reports, and various statistical analyses.

David F. Linowes • The CPA’s Role in Mergers
While a merger is under consideration, values have 
to be established; after the arrangement has been 
made final, administrative procedures and personnel 
need to be integrated. During both periods the CPA

....................................................................... p. 49
is in a position to provide important services, ranging 
from helping to measure the acquisition’s usefulness 
as part of a combined operation to redesigning the 
organization chart.

The Investment of Corporate CashEdward J. Mock
Cash is no longer allowed to lie idle in corporate 
coffers, and the ability to invest it profitably has 
become an important qualification of financial man­
agers. Safety of principal, liquidity, length of maturity

p. 53
of securities, and yield must all be balanced in the 
short-term investment program, and this article offers 
a mathematical pointing system for achieving those 
four ends.

DEPARTMENTS

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

What people are writing about ........................................................................................................... p. 58
Current books and magazine articles on subjects of interest to management and management consultants.
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The Burroughs 
theory of evolution

From a second generation   
computer to third generation in 

a single smooth transition.

We started a revolution in 1960 when 
we introduced the B 5000—a second 
generation machine with third gen­
eration software, years ahead of its 
time.
From this evolved the B 5500, whose 
exceptional performance has been 
envied, imitated, but not yet dupli­
cated. Because its hardware and soft­
ware were designed together, to work 
together, right from the start.
NOW, THERE’S THE NEW BUR­
ROUGHS B 6500. With advanced 
third generation hardware. With the 
industry’s only fully proven operat­
ing system—the Burroughs Master 
Control Program. With multipro­

cessing as its standard operating 
mode.
The B 6500 offers up to 5 times the 
processor speeds and 15 times the 
main memory capacity of its prede­
cessor. It can be built as big as you 
need, in modules, at any time, with­
out any reprograming. The B 6500 
handles up to 255 peripherals, more 
than 2,000 communications lines, 
and billions of words of all-electronic 
disk file storage.
It has everything needed for multi­
processing, on-line, time sharing, and 
real-time operations.
This logical evolution means that 
B 5500 users have a direct route to 

even higher capacity and perform­
ance. At minimum cost. Because 
their current programs will run with 
full efficiency on the B 6500.
It means that users of other large 
systems need not face revolution 
again when they’ve changed over to 
the B 6500. And we can even help 
make that changeover a gentle one. 
Watch this magazine next month 
when we will tell you about the next 
logical step in the Burroughs data 
processing evolution.

Burroughs
DETROIT, MICHIGAN 48232

Management Services6
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people, events, techniques

American Bankers Association Maps Four Steps to Achieve 
Checkless Society; Chicago Reveals Troubles With Fraud

A number of steps that promise 
to move the “checkless society” 
from the area of mere speculation 
up onto the drawing board are cur­
rently being planned by a commit­
tee of the American Bankers Asso­
ciation.

W. Putman Livingston, chairman 
of ABA’s checkless society commit­
tee, who earlier referred to check­
lessness as “one of the truly signi­
ficant promises of the computer 
age,” said that his committee is 
planning a scrupulous testing of 
the various alternatives that might 
be implemented as checkless pay­
ment mechanisms. (See news story, 
M/S, July-August, ’67, p. 6.)

“Our purpose,” Livingston said, 
“is to review present payment 
mechanisms in the light of today’s 
developments to determine whether 
the computer and related devices 
have the potential of creating an 
additional payment system with 
sufficient advantages to be tested 
for possible implementation. So far, 
the evidence indicates a real need 

for alternative ways of handling 
payments.”

Livingston enumerated the fol­
lowing steps being planned by his 
committee:

• A meeting in the near future 
with representatives of the retail­
ing industry (whose check volume 
is the largest of any single U.S. in­
dustry) to establish a closer work­
ing relationship between retail sec­
tors and banking and to discuss 
mutual interests

• Meetings with major equip­
ment manufacturers to study the 
design needs for terminal devices 
that will be compatible with the 
computer equipment of the bank­
ing and retailing industries and 
other possible users of the cashless 
system

• Selection of suitable sites for 
checkless society pilot projects, pre­
ferably community areas that are 
conducive to controlled studies of 
automated payments

• A bankers’ workshop to study 
preauthorized payment plans, prob­

ably to be held in spring, 1968.
Preauthorized payment, one 

method of turning some of the writ­
ing and processing of checks over 
to machines, is an arrangement 
whereby a bank, acting on a cus­
tomer’s authorization, receives and 
pays certain recurring bills, such 
as those for electricity or insurance 
premiums. Funds are electronically 
transferred from the customer’s ac­
count directly to the biller’s, either 
internally or from bank to bank.

Check volume rising

U.S. banks are currently han­
dling 17 billion checks a year, Liv­
ingston said, and this volume is in­
creasing at a rate of six to seven 
per cent a year. A type of auto­
mated payment, similar to the sys­
tem that is already coming into 
general use in Great Britain under 
the name of “standing orders," 
could reduce substantially the U.S. 
banking industry’s serious burden 
of check paper.

September-October, 1967 7
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Manufacturer cautions bankers: new banking systems must be designed for new computers

However, the real test of the 
workability and practical advan­
tages of alternative methods of im­
plementing the checkless society 
and the types of equipment to be 
used will come from the commit­
tee’s pilot projects, Livingston 
pointed out. “Ideally, we should 
have a number of dry runs in pilot 
communities as initial steps in mov­
ing from the theoretical to the prac­
tical state. We want this kind of 
laboratory results as part of our 
evidence before we begin talking 
about wholesale applications,” he 
concluded.

ABA may be working toward 
making electronic money and credit 
transfer a reality, but at least one 
computer manufacturer has cau­
tioned bankers to defer plans for a 
cashless society until computer sys­
tems have been made sophisticated 
enough to handle the basic banking 
functions.

Honeywell sounds caution

At a recent computer seminar for 
bankers held in New York City, 
Benjamin W. Taunton, banking 
and finance industry manager for 
Honeywell’s electronic data proc­
essing division, told his audience 
that instead of trying to modify 
older systems for use on a third- 
generation computer, banks should 
be concerned with setting up a 
basic banking system on these 
newer computers.

Pressure has been put on com­
puter manufacturers to develop 
highly specialized computer appli­
cations associated with credit cards 
and other cashless society func­
tions, Taunton said, but these 
manufacturers have a long way to 
go to meet the requirements for 
effective on line-real time banking 
systems.

Not enough banks have orga­
nized their files enough to move 
ahead functionally with their com­
puter systems, Taunton said, and 
attempts to computerize customer 

service jobs before systems have 
been adapted to handle funda­
mental banking needs “might cre­
ate problems and delay develop­
ment of an effective data processing 
system.”

Chicago Reports Heavy
Fraud in Use of Bank
Credit Cards

Glowing predictions about the 
cashless, checkless society are caus­
ing some discomfort in Chicago, 
where a few powerful and usually 
sophisticated banks have been bad­
ly swindled in consumer credit 
card abuses.

The Harris Trust & Savings Bank, 
the Central National Bank, and 
the First National Bank of Chicago 
have all been forced to revoke 
cards they issued last fall, accord­
ing to Business Week. They are 
issuing new ones, but only to care­
fully screened credit risks.

Other Chicago area banks, while 
not calling in their old cards, are 
policing their operations far more 
carefully and will let cards for 
poor risks lapse when the expira­
tion date is reached.

Origin of the whole situation 
came late last year when Chicago 
banks, in a tight competitive situa­
tion, covered their entire area with 
bank credit cards — 5,000,000 of 
them as a matter of fact.

They did this late enough in 
the year to run into the notorious 
Christmas mailing jam at the Chi­
cago post office. As a result, cards 
addressed to names picked up 
from mailing lists often did not 
reach their original destination. 
Cards disappeared in the post of­
fice, en route, or from mail boxes in 
apartment houses.

Complaisant merchants, who did 
not check credit card holders’ iden­
tification carefully as long as pur­
chases did not exceed $50, the 

mark at which credit purchases 
had to be cleared with the bank 
(most fraudulent cardholders care­
fully kept purchases below the $50 
line) completed the circle.

Net loss to Chicago banks: an 
estimated 5 per cent on credit card 
operations compared to the average 
1 per cent loss in such credit deals.

The banks, wiser but sadder and 
quite a bit less profitable, are not 
giving up their credit card scheme. 
But they have inaugurated 26 
changes designed to discourage 
fraud. Among these:

A strict edict to some merchants, 
who now must clear every credit 
card purchase, no matter how 
small, with the bank

A check with the alleged pur­
chaser, if it develops his card is 
being used several times a day in 
scattered locations

Sending out all new cards by 
registered mail, to ensure that they 
really reach the persons to whom 
they’re addressed.

Air Force Cancels IBM
Contract Following
Manufacturers’ Protests

A General Accounting Office in­
vestigation of an Air Force contract 
with IBM for $114 million of com­
puter systems has caused the Air 
Force to cancel the contract.

Instigating the GAO investiga­
tion were protests that IBM’s bid 
for the Air Force contract was $60 
million to $70 million higher than 
those of the other bidders, Honey­
well, Burroughs Corp., and RCA. 
(See news story, M/S, July-August, 
’67, p. 6.)

The Air Force claimed that IBM 
was chosen because that manufac­
turer best met Air Force require­
ments.

However, Comptroller General 
Elmer B. Staats ruled that the Air 
Force should have offered IBM’s 
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rival bidders an opportunity to 
meet Air Force specifications.

So now the Air Force has ad­
mitted that perhaps it made a 
mistake in selecting IBM for the 
contract and says it will reopen 
negotiations with the four com­
puter manufacturers.

Navy gives new contract

Another less publicized armed 
forces contract has been awarded 
to Computer Sciences Corporation 
to perform analytical and design 
studies aimed at increasing the 
capabilities of the computer-based 
combat data systems of the U.S. 
Navy’s Fleet Computer Program­
ing Center.

The Center supports the Naval 
Tactical Data System which enables 
the Navy’s aircraft and ships to 
detect and intercept hostile forces.

Under the new contract, which 
is expected to exceed $1 million 
over a three-year period, Computer 
Sciences will supply the Fleet Com­
puter Programing Center with the 
following services:

• Analysis, design, and evalua­
tion of the functional areas of the 
Naval Tactical Data System, such 
as communication, tracking, and in­
terceptor control

• Evaluation of program produc­
tion requirements for planned and 
existing computer complexes in 
both shore and shipboard use

Requirements analyses and rec­
ommendations for current and fu­
ture computer languages, proces­
sors, and operating systems that 
will help the Navy fully utilize its 
EDP systems.

Banks Sued Again for
Offering Outside Services

Two more suits have been 
launched against banks for provid­
ing services considered not within 
the proper scope of banking.

The Association of Data Process­
ing Service Organizations filed 
suit in mid-June to prevent banks’ 
offering electronic data processing 

services to their customers, accord­
ing to the New York Post, August 
3; a month later a number of travel 
agents filed suit in Federal Court 
requesting that banks be forbidden 
to act as travel agents.

These suits followed litigation, 
still pending, filed against the 
Comptroller of the Currency charg­
ing that the Comptroller exceeded 
his authority by allowing national 
banks to sponsor their own mutual 
funds.

The insurance industry is also 
understood to be concerned over 
what it regards as bank intrusion 
into its business.

A bill was introduced in the last 
session of Congress to prohibit 
banks from offering accounting 
services to their customers. It died 
in committee, but it has been re-

Higher Compensation Still Most Reliable 
Sales Incentive, NICB Report Says

The National Industrial Confer­
ence Board has finally discovered 
the most powerful incentive for 
urging salesmen to sell more. 
More money.

The recently released report, 
based on the views of 16 senior 
executives from a cross-section of 
industry, concludes beyond a 
shadow of a doubt that cash in­
centives are the easiest, most logi­
cal, and most effective means of 
motivating salesmen.

The participating executives did 
agree, though, that incentive pro­
grams really should appeal to 
more than the salesman’s desire for 
money, such as his competitive 
spirit and his need for individual 
recognition, advancement and pro­
motion, and job satisfaction.

A majority of the executives also 
agreed that noncash incentives, 
such as sales contests with winners 
receiving expense-paid trips or ex­
pensive merchandise, represent an 
important psychological motivation.

It was noted, however, that these 
noncash incentives should be made 
in addition to the regular incen­
tive-more money.

introduced this year by Rep. Abra­
ham Multer (Dem., N.Y.).

Rep. Wright Patman (Dem., 
Texas), chairman of the House 
Banking Committee, commenting 
on the rising number of complaints 
against banks, said:

“Banks are getting out of the 
banking business. They are going 
into competition with their own 
customers.”

Patman hoped to get hearings 
started in August to determine 
whether legislation is needed to 
curb banking activities in non­
banking fields.

He cited mortgage brokerage 
and servicing, direct lease financ­
ing, and estate counseling as other 
areas where banks were engaging 
in services “not really in their 
field.”

In the same vein as the NICB 
discovery, an Everett, Massachu­
setts, company has found the an­
swer to the growing business con­
cern about college students who 
think that industry offers no chal­
lenge: “Offer the man 50 per cent 
of everything he sells.”

The 83-year-old company, Ches­
terton Packing & Seal Company, 
which designs and manufactures 
mechanical packing and mechan­
ical seals for pumps and other hy­
draulic equipment, found it difficult 
to staff its distributors with com­
petent sales/marketing personnel.

So the company decided to help 
its distributors out by launching an 
intensive training program for re­
cruits. Chesterton pays for the pro­
gram, plus paying each man a 
salary until he is placed with a dis­
tributor, But the big attraction to 
the college graduate is that after he 
is placed, he is guaranteed 50 per 
cent of the gross sales profit.

As pointed out by the company’s 
president, Richard T. McDermott, 
all involved stand to benefit im­
measurably—manufacturer, distrib­
utor, and salesman.
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Four Carolina Hospitals Set Up Electronic Communications 
Network in Two States for Business and Medical Use

Four hospitals in North and 
South Carolina will participate in 
an electronic communications net­
work through which information 
will flow between a central com­
puter center and TV-like display 
units located at the hospitals’ nurs­
ing stations, doctors’ consultation 
areas, service departments, and 
business offices.

The four have formed a new 
company, Medi-Data Inc., in Char­
lotte, N.C., to handle operations.

Service will start in ’68

Hospitals participating in the 
computer service, which will be­
come effective July 1, 1968, in­
clude Charlotte Memorial Hospi­
tal, Presbyterian Hospital, and 
Mercy Hospital in Charlotte and 
Greenville Hospital System in 
Greenville, S.C.

Medi-Data has signed a $12,000,­
000 contract with Burroughs Cor­
poration for two time-sharing B5500 
computer systems and over 200 in­
put and display units. The remote 
devices in the hospitals for sending 
and receiving information will be 
connected to the computer center 
via telephone communication lines.

John Rankin, president of Medi- 
Data and director of Charlotte 
Memorial Hospital, said that a six­
month feasibility study by a hos­
pital consulting firm indicates that 
nurses spend up to 50 per cent of 
their time doing paperwork rather 
than giving patient care at the 
bedside. And Medicare has further 
increased the reporting require­
ments of hospitals.

Will speed diagnoses

The new computerized com­
munications system, Rankin said, 
should speed up diagnosis by 12 to 
24 hours, reduce the average pa­
tient’s stay in the hospital by as 
much as one day, relieve nurses 
and others of overburdening cler-

Nurse can request from computers at 
Charlotte, N.C., any needed informa­
tion on patient through input-output 
unit at her nursing station.

ical work, and help reduce hospital 
costs, which have been increasing 
at a rate of ten per cent a year, 
cumulatively.

“By reducing the average length 
of stay by 12½ per cent,” Rankin 
pointed out, “the size of the hos­
pital effectively increases by 12½ 
per cent. This potential reflects a 
tremendous saving in cost of hos­
pital construction and added staff 
requirements.”

Four advantages cited

Among the major advantages to 
result from the electronic on line 
computer system, Rankin named 
the following:

• Inaccuracies caused by many 
transcriptions of data from docu­
ment to document will be elimini­
nated.

• Each hospital participating in 
the system will have access to 
identical medical chart information 
and standard diagnoses, which will 
create a standard environment for 
physicians.

• Prior to bedside visits, each 
physician will receive a listing of 

his patients in the hospital and 
the current medical status of each 
for his review.

The input and display devices in 
doctors’ offices or at the hospital 
can be tied to the system for medi­
cal record information entry and 
retrieval, enabling the doctor to 
keep tabs on the status of critical 
patients.

• Each hospital department’s 
work will be scheduled hourly and 
daily by the computer, using in­
formation entered from doctors’ 
orders to prepare work schedules 
for nursing stations, operating 
rooms, and other facilities and 
personnel. And the computer will 
also send a reminder notice if the 
work is not performed in the pre­
scribed time.

West Coast hospital plans EDP

Franklin Hospital in San Fran­
cisco has hired Lockheed Missiles 
& Space Co., Sunnyside, California, 
to install a computerized business 
office service to process the hos­
pital’s paperwork.

The first portion of the pro­
jected three-phase service to be 
activated will be patient billing 
and accounts receivable. A com­
plete medical order communica­
tions system and a totally inte­
grated computerized system may 
follow.

Under the business office ser­
vice phase, Lockheed will install 
equipment in the hospital to trans­
late business data into machine- 
readable form and then will feed 
the data into a large computer at 
the company’s Sunnyvale head­
quarters. Franklin will then receive 
regular analyses and reports on 
which the hospital’s officials may 
act.

For instance, raw data entered 
into the computer system, such as 
payroll information, will return to 
the hospital as checks and earnings 
statements, W-2 forms, man-hour 
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budget reports, employee time rec­
ords, and other documents. The 
Lockheed billing service will also 
produce a daily hospital “census,” 
weekly accounts receivable state­
ments, detailed bills, and regular 
revenue reports.

According to Lockheed project 
manager Ivan H. Corner, Jr.: “Much 
of the need for this service arises 
from the increase in state and fed­
eral health care programs. A great 
deal of paperwork is required of 
hospitals participating in programs 
such as Medi-Cal and Medicare.”

Changing to the computerized 
system represents a major step to­
ward general expansion and mod­
ernization of the 250-bed com­
munity hospital’s operations. A new 
facility will replace Franklin’s pres­
ent plant on the same site this fall, 
and a 130-bed extended care facil­
ity is expected to be completed by 
1969.

Lockheed gets federal contract

Lockheed also has a new federal 
study contract with the U.S. Pub­
lic Health Service to analyze the 
reporting requirements and data 
problems of 27 representative hos­
pitals around the country, it was 
announced.

The $40,000 contract is explained 
by Corner, again serving as proj­
ect director, as the result of a 
growing need among hospitals for 
a streamlined way to produce re­
ports on their daily operations. “The 
number of reports a hospital must 
produce is mushrooming,” Corner 
said. “Reports are needed by state 
and federal agencies that provide 
medical care funds, by local and 
regional planning boards, by re­
search organizations, and so on.”

In trying to make this task easier, 
LMSC’s job will be to plan and 
recommend two alternative infor­
mation collection systems that 
could be used by any hospital in 
the nation—one system for manual 
tabulation and the other for me­
chanical or electronic data proc­
essing. (See “Solution to Medicare 
Accounting Problems,” M/S, July- 
Aug. ’67, p. 28.)

Airlines Plan Common
Reservation System
For Travel Agents

An extension of the on line res­
ervation system, which many major 
airlines now have for their own 
ticket agents, to travel agents and 
travel departments of business firms 
is now planned for next year.

There will be one major differ­
ence between the new computer 
reservation system and those al­
ready in use by individual lines. 
The scheme planned for travel 
agencies and business transporta­
tion personnel is based on a com­
puter system which would be 
shared by most domestic carriers. 
Thus travel agents and business 
offices would need only one input­
output unit, linked to two com­
puters based in Chicago. These 
computers would carry flight infor­
mation covering all domestic opera­
tions of the 22 airlines initially 
sharing the system.

Extra added attractions are prom­
ised travel agents. Their output 
units will also show on display 
screens a typical hotel room in the 
establishment the customer plans 
to use, the special attractions of a 
given resort area, and even car 
rental information from the area.

The plan, announced by TWA, 
is expected to be in operation by 
the fall of 1968, but in the mean­
time American Airlines, pioneer of 
automated reservations, says it will 
tie in 87 travel agents and business 
travel units to its own Sabre sys­
tem by September of this year. 
American does, however, plan to 
join the common system when it is 
operating next year.

American may have forced issue

However, background suggests 
that American actually forced the 
hand of the other carriers when it 
announced in early August that it 
planned to install its own ma­
chines, tied to its own computer, 
at travel agents’ offices. Other ma­
jor airlines, such as TWA, Eastern 
and United, lacking a system as 

elaborate as American’s, may have 
rushed the announcement of the 
common system following Ameri­
can’s announcement of its own 
scheme.

And American is careful to note 
that its agreement to join in the 
common reservation plan is not a 
legal commitment.

“It isn’t binding,” according to 
an American spokesman. “It mere­
ly says we are interested in an 
automated common system when 
and if someone comes up with 
something.”

The common system was devel­
oped by the Reuben H. Donnelly 
Corporation of Chicago, publisher 
of the Official Airline Guide for 
schedules and tariffs.

Cost of the service, based on 
2500 subscribing agents, is estimat­
ed at $15 million for the computer 
installation, $5 million for program­
ing, and $2.5 million annual op­
erating costs.

INDEPENDENCE, 
PRESTIGE, PROFIT.
OLSTEN 
the acknowledged leader 
in “quality” temporary 
and management 
services, offers all this 
and more to the right 
man.
OLSTEN with owned 
and operated offices 
coast to coast and in 
Canada has a number 
of franchises available 
for mature, experienced 
businessmen who will 
invest a minimum of 
$3,500 plus 
working capital.For 
information write or 
telephone in confidence;

Olsten 
temporary services 
152 West 42nd. Street 
New York, N.Y. 10036 
Attn: D. A. Brown 
(212) 565-1900
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IBM 1800 unit is hoisted aboard "Thomas Washington"

Seagoing Computer Will Aid Marine Research 
By Giving Instantaneous Solution to Problems

An IBM 1800 will soon go on 
active duty aboard a Scripps In­
stitution of Oceanography research 
vessel, the “Thomas Washington.”

As part of a joint research proj­
ect being conducted by Scripps 
and IBM, the computer will al­
low Scripps scientists to collect and 
immediately act on information ob­
tained from the sea without having 
to wait for a return to port and 
processing by computers there.

According to Dr. William A. 
Nierenberg, director of the Uni­
versity of California, San Diego’s 
Scripps Institution of Oceanog­
raphy, “scientists at sea would pre­
fer to have immediate analyses of 
their research while the ship is still 
in its area of operation in order 

to confirm their findings before 
moving on to a new work station.” 
Also, use of the computer could al­
low a chief scientist to decide 
whether to alter course midway in 
an expedition.

Initially, the IBM 1800 will be 
used in short research trips through 
Southern California waters so that 
Scripps and IBM technicians can 
study the equipment and its appli­
cations under cruise conditions.

A later 55-day cruise in eastern 
tropical Pacific waters began Au­
gust 1. This research cruise is part 
of the Eastropac Expedition that 
began last January. Sponsored by 
the U.S. Bureau of Commercial 
Fisheries and funded mainly by 
the Office of Naval Research, the 

cruise is aimed at a better under­
standing of the circulation of the 
eastern tropical Pacific waters and 
their biological populations.

Four main jobs

Specifically, the IBM 1800 has 
four main jobs to perform on board 
ship, as listed by E. H. Coughran, 
research staff member of IBM’s 
Los Angeles Scientific Center:

1. Performing the regular rou­
tine logging of the marine environ­
ment, including measuring water 
depth, checking sea-surface tempera­
tures and salinity (every five min­
utes if necessary), calculating wind 
speed and direction, and auto­
matically taking air temperature 
and humidity measurements.

2. Collecting data for specific 
scientific experiments, such as cal­
culating the biologically important 
properties from automatic measur­
ing instruments.

3. Working toward a more ac­
curate knowledge of a ship’s posi­
tion at sea, providing better knowl­
edge of the origin of the data it 
is collecting. Next year, as satellite 
navigation becomes available, the 
computer will be able to calculate 
the ship’s position very accurately 
every 90 minutes as the satellite 
swings overhead and to replot the 
ship’s course if necessary.

4. Providing the scientist with a 
general-purpose computer with 
which to analyze previously unan­
ticipated relationships from the re­
duced data—so that the scientist 
will be able to write completely 
new analysis programs or modify 
old ones while still at sea.

Although the IBM 1800 data ac­
quisition and control system is al­
ready being used to control com­
plex scientific processes such as 
glass production, oil refining, drug 
research, and air-pollution testing, 
Coughran said, this marks its first 
installation aboard a research ship. 
“It is capable of functioning over 
a wide range of temperature and 
humidity conditions,” he added, 
“and will be able to withstand the 
ship’s pitching, rolling, and yaw­
ing motions.”
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“It’s good 
business to 

help colleges”
“Our colleges and universities must 
have enormous quantities of new 
money almost constantly if they are to 
be enabled to serve society as it needs 
to be served. Every business institu­
tion benefits today from the money and 
labors that those now dead have put 
into the building of these institutions. 
We are all dependent upon them for 
future numbers of educated young men 
and women from which to choose, and 
for the continued expansion of man’s 
knowledge of the world he inhabits.

“We owe these institutions a great 
debt, and we can pay this debt in two 
ways: By supporting them generously 
with contributions of money and time, 
and by upholding their freedom to re­
main places of open discussion, and to 
pursue truth wherever it is to be found.

“Last year our company contributed 
to colleges and universities more than 
$310,000 which represented 1.2% of 
profit before tax.”

J. Irwin Miller, Chairman 
Cummins Engine Company

“It’s good 
business to 

help colleges”
“Business has a direct and pressing 
need for colleges of high calibre. 
Carnation recognizes that its suc­
cess tomorrow depends in large part 
upon the quality of the college grad­
uates it hires today. We also benefit 
from the continuing stream of ideas 
and information which college re­
searchers provide.

“Colleges are faced by the con­
tinuing pressure of higher costs 
due in large part to the demands of 
a more complex technology. To 
maintain their standards and to 
fulfill their crucial role, they need 
increased support by business.

“Carnation now provides volun­
tary financial aid to more than 125 
colleges and feels that this is one 
of its best investments for the 
future.”

H. E. Olson, President 
Carnation Company

“It’s good 
business to

help colleges”
“The greatness of America stems 
importantly from our many fine 
educational institutions, and indus­
try is critically dependent on their 
graduates.

“The du Pont Company hires a 
large number of college graduates 
each year. As these employees gain 
business knowledge and experience, 
they supply tomorrow’s need for 
managers and leaders of our Com­
pany.

“In 1966 we will grant $2,200,000 
to 213 colleges and universities in 
all parts of the nation to help them 
educate leaders of the future. This 
represents the largest grant in the 
48-year history of the du Pont 
Company’s Aid-to-Education pro­
gram.”
Lammot du Pont Copeland, President, 
E. I. du Pont de Nemours & Co. (Inc.)

A major problem in the education of 
students is rising costs. If companies 
wish to insure the availability of col­
lege talent, they must help support 
colleges with financial aid.

SPECIAL TO MANAGEMENT—A 
new booklet of particular inter­
est if your company has not yet 
established an aid-to-education 
program. Write for: "The Ra­
tionale of Corporate Giving”, 
Box 36, Times Square Station, 
New York, N.Y. 10036
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THE SKILLED 
LABOR 

SHORTAGE IS 
A MYTH.

As long as hundreds o£ thou­
sands of unskilled American 
workers are unemployed, any 
talk of a skilled labor “short­
age” is 100% nonsense.

You say typists are in short 
supply? How long does it take 
to train somebody to become a 
good typist? About two months. 
In two months, the shortage of 
typists could disappear. (Of 
course, many of the new typists 
might be from some minority 
group or other, but would that 
really matter?)

No welders around? Four 
months of crash training is all 
it would take to hatch a new, 
skilled batch.

Draftsmen, machinists, weld­
ers, assemblers, molders—the 
story is the same. A few months’ 
training could work wonders.

Times are changing. Since World 
War II, thousands of new products 
and hundreds of new industries have 
appeared.

Yet during this time, there has been 
a systematic neglect of training for 
skilled trades. Doesn’t make sense, 
does it?

(The companies in best shape today 
are those that sponsored training for 
unskilled workers during the non­
shortage years. Score one for good old 
American horse sense!)

Things are changing, too. If you 
think it’s still a buyer’s market in 
labor you’re due for a couple of rude 
shocks.

And if you still “don’t like” to hire 
minority workers—for whatever rea­
son—you’ll learn that your business 
survival may well depend on these 
same minorities.

Many of America’s top corpora­
tions are already spending millions to 
train people, including Negroes and 
other minorities, for skilled jobs.

350 of these corporations have 
formed a voluntary organization 
called Plans for Progress. They are 
working hard to spread the word 
about equal job opportunity and how 
to make it work for everybody. If you 
would like more information, write: 
Plans for Progress, 1800 G Street

N.W., Washington, D. C. 20006.
Training the unskilled has 

 many advantages; there are 
disadvantages.

If you hear of one, it’s a myth.
Things are changing.
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A company’s information system should not be 
merely an internal mechanism for direction and con­
trol. Ideally, it should aid the company’s response 
to all external events that could affect it, as well —

PATHWAY TO PROFIT:
THE MANAGEMENT INFORMATION SYSTEM

by Bertram A. Colbert
Price Waterhouse & Co.

 What has information to do 
  with profitability? Every chief 

executive knows it has a great deal 
to do with it. Information plays a 
major, usually a crucial, role in 
achieving profits—the profits which 
are one of the main indexes of 
successful business operations in 
our economy.

Obviously, the manager must 
understand and evaluate a wide 
range of information about his op­
erations in order to reach sound, 
profitable decisions. Concise, com­
plete, and timely management in­
formation thus forms the basis for 
effective planning, decision mak­
ing, and control.

As the complexity and magnitude 
of business decisions have in­
creased, the typical corporate man­
ager has found that existing sys­
tems do not have the capability to 
deliver the significant data re­
quired at the time they are re­
quired. Too often the manager has 
found himself overwhelmed with 
masses of data or long listings of 
historical information which were 
of little help in the decision making 
and planning processes.

The need for a better way was 
clearly evident. Therefore, many 
companies, both large and small, 
are seeking ways to improve their 
information and data flow and its 

end use—the generation of profit. 
The result has been the group of 
techniques called the management 
information system.

Let us consider some basic ques­
tions:

What is a management informa­
tion system? How does it differ 
from such existing systems as ac­
counting, sales, or production? 
Should you have one? What is its 
value? How do you obtain one or 
put one in a specific company?

This article attempts to answer 
these questions, to show graphic­
ally the management process and 
the part information plays in it, and 
finally to provide a frame of ref-
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External information is needed to assure that management is aware of outside events . . .

erence within which each execu­
tive, by further analysis, can obtain 
more complete specific answers, 
tailored to his company’s needs.

We may begin by noting the 
functions of management: to plan, 
to organize, to direct, and to con­
trol, as indicated in Chart 1 on 
page 17, and by illustrating the role 
which information plays in this 
process (Chart 2 on page 17). In­
formation which is internal is nec­
essary to provide communication 
in the management process. Infor­
mation which is external is neces­
sary to assure that management is 
aware of, first, the outside events 
which may influence the plan and, 
second, the effect of the opera­
tion on this outside world. As in­
formation is received, we may re­
cycle through the management 
process: RE-plan, RE-organize, RE- 
direct, with the measurement in 
the control process.

To provide a framework for dis­
cussion, let us consider the organi­
zation of a typical company (Chart 
3 on page 18). The company has 
five principal functions: adminis­
tration, marketing, research and 
development, manufacturing, and 
finance. The relationship to the 
board of directors and the specific 
departments which we might find 
in each function are depicted in 
Chart 3.

Management information system

A management information sys­
tem, simply, is an organized meth­
od of providing each manager with 
all the data and only those data 
which he needs for decision, when 
he needs them, and in a form which 
aids his understanding and stimu­
lates his action.

Such a system
1. Considers the full effect of a 

decision in advance by supplying 
complete, accurate, and timely data 
for use in the planning and deci­
sion making processes

2. Eliminates from the planning 
and decision making processes the 
problems associated with the use of 
inconsistent and incomplete data 
by providing a means for preparing 
and presenting information in a 
uniform manner

3. Uses common data and meth­
ods in the preparation of long- 
range and short-term plans

4. Identifies, structures, and 
quantifies significant past relation­
ships and forecasts future relation­
ships through the use of advanced 
mathematical techniques in analyz­
ing data

5. Merges financial and produc­
tion data to produce significant 
measures of performance to facili­
tate control of present costs and to 
facilitate planning decisions with 
minimum processing of data

6. Recognizes the needs of all 
corporate units so that the require­
ments of each are met with a mini­
mum of duplication while serving 
the corporation as a whole

7. Reduces the time and volume 
of information required to make 
decisions by reporting to each level 
of management only necessary de­
grees of detail and usually only the 
exception from the standard or 
norm

8. Utilizes personnel and data 
processing equipment effectively so 
that the optimum in speed and ac­
curacy is achieved at the lowest 
cost

9. Requires that the data be 
presented to those responsible for

BERTRAM A. COLBERT 
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Waterhouse & Co. In 
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Colbert is a member of the American Insti­
tute of Industrial Engineers and the Ameri­
can Management Association. 

the decision making and planning 
processes in a form which mini­
mizes the need for analysis and in­
terpretation

10. Provides flexibility and adapt­
ability to change.

The concept of management in­
formation is one that would be 
equally valid if the company were 
small or large or if the data were 
obtained and processed through the 
most simple manual means or 
through the most sophisticated com­
puter. Management must, to de­
sign a system, select at each level 
of control only the data that are 
required. The data must be pre­
sented in a manner which facili­
tates understanding and action and 
provides a measure of the effec­
tiveness of the action which has 
been and is being taken.

Most growing companies and 
many mature companies show cer­
tain symptoms or clear indications 
of what we can call “information 
hunger.” Some of these symptoms 
may, of course, arise simply from 
poor management, even when the 
information system is adequate, but 
we have listed them here because 
they are so common and often so 
baffling even to competent man­
agers. Many managers just do not 
realize that the information on 
which they are basing even their 
most routine decisions may be 
dangerously inadequate or mislead­
ing because their information sys­
tem is not geared to the needs of 
their company. Let us turn to 
Chart 4 on page 18 and consider 
the 25 symptoms any or any com­
bination of which may indicate an 
inadequate information system.

In the operational aspect of the 
business, they range from large in­
ventory adjustments to a sterile 
R&D program; in the human 
aspect, from inability to note the 
significance of certain financial in­
dicators to overloaded briefcases 
and poring over reports at mid­
night.
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... which may influence the plan and the operation’s effect on the outside world.

Any executive will do well to 
study these symptoms and note 
whether his organization exhibits 
one or more of them. A study of the 
present scope of management in­
formation in the typical enterprise 
(as shown in Chart 5 on page 18) 
and a comparison of the typical 
management informational efforts 
with the values to be received 
through each (shown in Chart 6 
on page 18) show that in the typi­
cal organization management is 
either using its information facili­
ties too narrowly or has not de­
veloped facilities of the necessary 
scope and significance to ensure 
the enterprise’s future. As indi­
cated, most managements devote 
90 per cent of their efforts to ob­
taining information which will 
enable them to operate and con­
trol and only about 5 per cent of 
their efforts to obtaining the neces­
sary information to meet competi­
tion and another 5 per cent to ob­
taining the information needed to 
meet future needs. These propor­
tions do not make the organization 
adaptable to change and may lead 
to such stagnation or such poor 
preparation that a competitor’s new 
product or a change in consumers’ 
tastes and needs may knock the en­
terprise right out of the ball game.

Kinds of information needed

What, then, are the kinds of 
information which managers need? 
They can be grouped into 
three major categories: information 
which various company executives 
require for operation and control, 
information required to assess fu­
ture action, and information re­
quired to assess or compare per­
formance by the company in com­
petition or within the industry.

Let us look first at information 
required for management opera­
tion and control. A great deal has 
been written on this subject, and 
most organizations of any size or
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ORGANIZATION 
OF A TYPICAL 

COMPANY

FIRST CATEGORY OF INFORMATION

MANAGEMENT 
COMMITTEE

BOARD 
OF 

DIRECTORS

PRESIDENT

STAFF

OPERATIONAL PSYCHOLOGICAL REPORT CONTENT

Large physical Surprise at financial Excessive use of
inventory adjustments   results   tabulations of figures

Capital expenditure Poor attitude of executives Multiple preparation and
overruns   about usefulness of   distribution of

  information   identical data
Inability of executives   

to explain changes   Lack of understanding of   Disagreeing information
from year to year in   financial information from different sources
operating results on part of nonfinancial

  executives Lack of periodic
Uncertain direction of  comparative information

company growth   Lack of concern for   and trends
environmental changes  

Cost variances    Lateness of information
unexplainable   Executive homework  

  reviewing reports   Too little or excess detail
No order backlog considered excessive 1

awareness  
l

  Inaccurate information 
 

MARKETING

Inadequate externally 
generated information

LEGAL DEPARTMENT
PUBLIC RELATIONS DEPARTMENT

SECRETARY
PERSONNEL DEPARTMENT

Lack of standards for 
comparison

Failure to identify 
variances by cause and 
responsibility

100%

5

FINANCIAL

Short-term requirements

Line of credit utilization Money market developments

Lease obligations

Adequacy of insurance coverage

Tax situation

Internal accounting control situation

CHART 4

CHART 6

Financial guarantees and other 
contingent obligations

Sources and availability 
of capital

Stock

—ownership changes

—prices and P/E trends

—analyst opinions

Cash and working capital positions, 
forecasts, analyses

Current ratios

Research personnel 

—qualifications 

—experience

Scientist support

Research space/person

Research cost as % of sales

Historical evidence of value 
of research to company

Temporary investment opportunities

Accounts receivable turnover, age, 
collection status, problem accounts

Inventory investment analysis

Debt to equity status

Adequacy of reserves

Analysis of surplus

.Long-term spending requirements

—R&D

—new products

—capital assets

Knowledge of research discoveries 
and advances in existing knowledge

Research opportunities

Research goals and balance of effort

Research proposal evaluation

—product improvements

—new products

—new materials

—process improvements

Research projects

—status—technically

—status—cost

TYPICAL
MANAGEMENT

INFORMATIONAL
EFFORTS
VERSUS

MANAGEMENT
INFORMATION

NEEDS

SYMPTOMS OF AN

MANAGEMENT
INFORMATION

SYSTEM

EXAMPLE OF A
KEY ITEM

MANAGEMENT
INFORMATION

SYSTEMS
REPORT

No internal discussion of 
reported data

DIVISIONS
FINANCIAL 

VICE 
PRESIDENT

RESEARCH AND 
DEVELOPMENT 

VICE 
PRESIDENT

MANUFACTURING 

VICE 
PRESIDENT

DEPARTMENTS

CONTROL (ACCOUNTING)

TREASURY
OFFICE SERVICES

DATA PROCESSING

SYSTEMS
AUDIT

BASIC RESEARCH 
APPLIED RESEARCH 
EXPERIMENTAL

ENGINEERING

NEW PRODUCTS 
DEVELOPMENT

MAJOR MANUFACTURING 
PROCESS DEVELOPMENT

PRODUCTION (PLANTS) 
PRODUCTION CONTROL 
PURCHASING 

INDUSTRIAL

ENGINEERING

PLANT ENGINEERING 
DUALITY CONTROL 
TRAFFIC

PERSONNEL

RESEARCH AND DEVELOPMENT

ALL OTHERS

EFFORT TO 
OBTAIN

INFORMATION 
ABOUT

VALUE FOR
MANAGEMENT  

5 FUTURE 25

INADEQUATE

PERIODIC MANUFACTURING REPORT

PERFORMANCE HIGHLIGH

Shipments increased as expected 
this month. However. Herron Manu­
facturing Co., one of our principal 
motor suppliers, was on strike until 
four weeks ago. Accordingly, we 
were not able to build inventory as 
planned in preparation for the added 
shipments. As a result, we had to go 
to a partial third shift for the assembly 
department and add a number of new

employees th 
month. The inexperience of the new 
employees and the lack of adequate 
supervision on the partial third shift 
led to decreased delivery performance 
and labor productivity, particularly 
in the machining department. These 
problems have been largely corrected 
and we expect improved performance 
next month.

KEY INFORMATION
Standard value of shipments 

(millions)
$4.0

Percentage of orders 
shipped on time

COMPETITION
(EXTERNAL)

  SELF
(INTERNAL)

15 $3.5

$3.0 95%

$2.5

$2.0 90%
1966

__ Planned
1965

----------Actual

Actual

ACTUAL AS PERCENTAGE OF

Plan Last year

MANAGEMENT 
INFORMATION 

SYSTEMS MAJOR 
NFORMATIONAL 
REQUIREMENTS

RESEARCH AND 
DEVELOPMENT

YEAR TO DATE EXPENDITURES (millions) 
Operating—controllable......... 

Operating—uncontrollable..... 
Capital.....................................

% OF TOOLS PASSED INSPECTION 

Month...................................... 
To date.....................................

% OF LABOR PRODUCTIVITY 

Month..................  
To date.................

INVENTORY TURNOVER

MANAGEMENT 
INFORMATION

SYSTEMS MAJOR 
INFORMATIONAL 
REQUIREMENTS

■

$15.61 
$ 5 95 
$1.10

97.6%
99.4%

91.5%
98.1 %

3.9 times

102% 
101% 
104%

1 22% 
109% 

81%

98%
99%

93%
101 %

98%

99%
100%

94%
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100%

PRESENT SCOPE 
OF 

MANAGEMENT 
INFORMATION
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sophistication have developed fairly 
good and reliable information-gen­
erating systems for operations (pro­
duction, inventory, efficiency). 
Where they often fall down is in 
the selection, organization, and 
processing of this information. The 
best method of employing such 
information is that of rigid selec­
tion by need—that is, sending key 
information to executives, informa­
tion processed purely for the man­
agement requirements as indicated 
and requested by the recipients. 
A system called Key Item Control 
(described in Management Ser­
vices, January-February, ’67, p. 21) 
gives a detailed discussion of such 
a method.

Control, of course, is obtained 
by comparing actual performance 
for each given activity with pre- 
established goals set at each level. 
The principal value of presenting 
key items to management using 
exception techniques is that it 
focuses management attention on 
the important areas of operation 
which require action. A typical op­
erating report of this type (Chart 
7 on page 18) shows how the tabu­
lar information normally presented 
in a company could be re-presented 
to enhance understanding and pro­
vide data for decision. This is done 
through a blending of narrative, 
graphic, and tabular techniques of 
presenting information. The over­
all highlights of the operations are 
given in a narrative summary. 
Graphs present comparisons of 
present performance with planned 
performance in the framework of 
trends to provide current perspec­
tive, and tables provide key figures 
of detail information.

Let us now suggest the kinds of 
information which should be gen­
erated in two key areas, financial 
and research and development 
(Chart 8 on page 18 and Chart 9 
on page 18). Some 23 items are 
suggested in the financial area in 
Chart 8, and 15 in the R&D area 
in Chart 9. It can be seen that the 
data vary widely from an analysis 
of sources and availability of capi­
tal in the financial area to a re­
search personnel analysis in the 

R&D segment. Nevertheless, top 
management must consider all the 
kinds of information its operations 
require and then turn to the task of 
processing this information to 
achieve maximum use from it.

The financial information avail­
able to management is usually 
quite complete. Often, however, 
the accounting data are not as in­
tegrated with operating control in­
formation as would be practical or 
desirable. Frequently the chart of 
accounts provides information for 
audit, internal control, or tax pur­
poses but not specifically for man­
agement control. Often major im­
provement would result from in­
tegrating operating management 
information with cost management 
information. In this approach, the 
source documents used to provide 
information for operating statistical 
purposes would provide cost and 
financial management information 
as direct products.

Techniques of improvement

Substantial improvement in most 
companies’ management informa­
tion would result from the follow­
ing:

1. Increased use of ratios to pro­
vide improved understanding of 
the effects or results of operations, 
including graphic presentations of 
the ratios to provide analysis of 
both short-term and long-range 
trends. The data would also pro­
vide an improved basis for forecast­
ing probable future events, par­
ticularly in the cost area.

2. Use of information developed 
from using work sampling, work 
measurement, and work simplifica­
tion techniques. This would pro­
vide improved measures of the ef­
fectiveness of personnel in the cler­
ical and production groups. In ad­
dition, these techniques would per­
mit costs of specific operations to 
be determined and would enable 
management to determine the most 
efficient and least costly way to 
perform them. A further benefit of 
using such techniques would be the 
development of cost data which 
would be integrated with operat­

ing statistical data and thus im­
prove management information.

3. Increased use of network 
techniques of presentation. Specif­
ically, this would place in focus all 
of the events that would be in­
volved in a particular management 
activity and would define their re­
lationship to each other. This tech­
nique could be of great value in 
determining the chain of events 
which must take place in order to 
implement a management decision 
which was made on the basis of 
improved management information. 
It would also provide understand­
ing of the time and personnel 
which would be involved in such 
an implementation.

4. Increased use of pert tech­
niques in the cost system. The pert 
technique places cost information 
in relation to the event occurrence. 
This approach would incorporate 
the principles of flexible budgeting.

5. Increased use of incremental 
cost concepts. These would im­
prove the decision making related 
to costs of operating facilities at 
various production levels. This cost 
concept would provide manage­
ment with an improved tool for 
determining the cost effect of oper­
ating a given facility at different 
specific levels or volumes of pro­
duction by measuring the cost ef­
fect in major steps or increments 
rather than only by an average 
slope or trend.

6. Increased use of data proc­
essing equipment as the means of 
securing vital data in a timely and 
effective manner to implement the 
new concepts involved.

7. Increased attention to the de­
velopment of a stimulating incen­
tive which would serve as a motiva­
tion to management to take action 
on the basis of the information pro­
vided by an improved management 
information and control system.

Range of information

Each chief executive represents 
a different company of different 
size in a different location. To a 
large extent, his problems are in­
dividual. He does, however, oper-
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We now come to that third 

category of information— 

the information needed to 

compete in an industry and 

to obtain a fair share of 

the market.

ate within the framework of a cer­
tain industry and can make deci­
sions based on analyses of the data 
in a specific industry.

To illustrate the range of infor­
mation which might be significant 
to the management of a typical 
company, let us now turn to a 
study of information of the second 
category: information required to 
assess future action. For our pur­
poses let us call our illustrative 
company Company X (although 
they do not make the well known 
"Brand X”). This company markets 
a product in the consumer industry 
and is affected by consumer pat­
terns of spending. What kind of in­
formation would management re­
view to plan and assess future ac­
tion? Let us consider the following 
data:

Population growth effect

First, management might look at 
the effect of growth in population 
(Chart 10 on page 20). In 1910 the 
population of the United States was 
about 90 million people. The popu­
lation now is close to 200 million; 
the population has doubled in less 
than the lifetime of most managers. 
As you can see from the projection 
for 1975, population is expected to 
increase another 30 per cent to 40 
per cent in this shorter time. We 
are in an era of rapidly changing, 
rapidly increasing population.

This growing population has very 
interesting characteristics for our 
Company X. Perhaps the most sig­
nificant is shown in Chart 11 on 
page 20. This is a measure, since 
1900, of per capita disposable per­
sonal income. Income for the indi­
vidual has gone from less than 
$1,000 per person in 1900 to almost 
$3,000 per person and is rising at 
an increasing rate; it is expected to 
approach $4,000 by 1980. Such pre­
dictions have often proved to be 
conservative. We have a rising 
population which is living better.

Now Company X management 
might consider the effect of this in­
crease in per capita income and 
the additional increase in the 
working population as reflected in 

per household disposable income 
(Chart 12 on page 20). As noted, 
this income has gone from $4,000 
to $6,000 per household since 1939 
and is expected to exceed $10,000 
in ten years. Gross national prod­
uct, which has nearly tripled since 
1950, is likely to pass the $1,000- 
billion mark by 1975 (Chart 13 on 
page 20). Next, management of 
Company X can note that, in the 
period since 1950, our total of con­
sumer expenditures in the United 
States has gone from $200 billion 
to $400 billion (Chart 14 on page 
20). The population in this period 
has not doubled, but our per capita 
income has just about doubled.

What does this mean for Com­
pany X? It means people have 
much more money to spend indi­
vidually and, therefore, in total. 
One of the most interesting things 
is that, with this income, expendi­
tures have become more discretion­
ary. People have more money, but 
they have begun spending it in 
different ways even in the short 
span of ten to fifteen years. Chart 
15 on page 20 indicates that in 
1950 our population was spending 
almost 23 per cent of its total in­
come for food. By 1962 this had 
dropped to 19 per cent. This grow­
ing population which has more 
money is spending it increasingly 
in areas other than for food — 
spending it for clothing, shelter, 
transportation; for moving to sub­
urban areas of larger homes where 
people have an average of almost 
two cars per family; spending it on 
increased recreation—on better liv­
ing.

Recreation expenditures

Perhaps the most significant 
characteristic of the economy for 
the industry in which Company X 
operates is shown in Chart 16 on 
page 20, which charts the expendi­
tures on recreation. This chart in­
dicates that these expenditures 
have increased from about 12 bil­
lion to 27 billion dollars, more than 
doubling in the past 15 years.

As Chart 17 on page 20 indicates, 
in this period the consumer ex-
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  RATIO OF

NET PROFITS 
ON SALES 

  (INDUSTRY- 
  "X” COMPANY)

penditures on recreation as a per 
cent of total expenditures have 
risen from 5 per cent to over 6 per 
cent as a result of the shift in con­
sumer interests.

We now come to that third cate­
gory of information—the informa­
tion needed to compete in an in­
dustry and to obtain a fair share 
of the market. Here we present 
some of the kinds of information 
in this category and show how 
the managers of our Company X 
might use it to place themselves 
in the industry.

We can start with some calcula­
tions for Product X made by our 
company showing the expenditures 
for Product X as a per cent of total 
recreational expenditures (Chart 
18 on page 21). This ratio indi­

cates that, while there was a rise 
from the 1950 to 1959 period, there 
has been a downward trend in the 
past six years, with a reduction 
from 12 per cent to 9 per cent, or 
almost a 25 per cent change in the 
ratio. For planning purposes in this 
industry, this should be a signifi­
cant area of concern.

One of the measures of profit­
ability of a company is that of re­
turn on net assets. It reflects the 
return on this portion of the in­
vestment in the company. As 
shown on Chart 19 on page 21, the 
return from the period of 1959 to 
just recently has definitely gone 
down about 30 per cent in a period 
where the net assets themselves 
were rising over 50 per cent. This 
indicates weakness in cost control, 

a key requirement in remaining 
competitive.

Another measure which might 
well affect competitive position is 
the change in cost of goods sold as 
compared to selling, distribution, 
and administrative expenses (Chart 
20 on page 21). This analysis indi­
cates a significant increase exceed­
ing 50 per cent for the period, with 
the trend increasing for the over­
head costs in relation to factory 
costs. This indicates a need for 
review of manpower utilization and 
distribution cost controls.

A third measure might be the 
pre-tax earnings as a per cent of 
sales for the “X” industry compared 
to twelve major industries for the 
past year (Chart 21 on page 21). 
The chart indicates that in relative 
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ranking, the “X” industry has the 
lowest per cent of earnings.

Fourth, management might look 
at the annual inventory turnover 
rate for the same group of indus­
tries (Chart 22 on page 21). The 
desirability of management action 
to improve its cash position as in­
dicated by this measure of per­
formance is clear.

Next let us observe the measure 
of sales change from 1964 to 1965 
(Chart 23 on page 21). The chart 
indicates that "X” industry is aver­
age as compared to the group.

Moving out ahead

Up to now we have been speak­
ing generally about industry aver­
ages. Perhaps the most significant 
item noticed in Company X’s rela­
tionship with companies in its in­
dustry is the effect of individual 
management ability and action. 
One can go along with the crowd. 
A company can become profitable 
as its industry becomes profitable, 
or it can lose money as the industry 
loses money if it acts only as the 
average company does. There have 
been dramatic instances which 
show that when management of a 
specific company takes dynamic, 
aggressive action, it can (despite 
what has happened on the average 
to the industry in general) make 
its company more profitable than 
average. It can use the information 
in an improved management in­
formation system for management 
action.

Let us then consider the case of 
Company X as an instance of this 
kind of action. To protect the 
identity of our illustrative com­
pany, we will not identify specific 
years or the specific industry.

Let us look, however, at this ac­
tual industry and Company X. 
Chart 24 on page 21 shows industry 
average sales for a recent eight­
year period compared with sales 
for Company X. The industry sales 
increased through the period as 
shown in previous charts, rising 20 
per cent in the eight-year period. 
The sales of Company X doubled 
in the same period as a result of 

the policy that it had adopted.
Turning to the ratio of net profits 

on sales for a recent four-year 
period in Chart 25 on page 23, we 
note that industry profit on sales 
has stayed generally about 2 per 
cent, declining slightly as shown in 
earlier charts. Profit on sales for 
Company X, however, rose from 2 
per cent to almost 5 per cent in the 
same period as a result of the indi­
vidual actions which management 
in that company had taken.

In the ratio of net profit to in­
vested capital (Chart 26 on page 
23), the industry in the recent four- 
year period has shown a rate of 
about 10 per cent and slightly de­
creasing. The profit picture of 
Company X is considerably more 
attractive than the industry aver­
age, increasing from 17 per cent 
to almost 25 per cent in the same 
period.

With regard to the ratio of cur­
rent assets to current liabilities 
(Chart 27 on page 23) for a recent 
three-year period of Company X 
as compared with eight individual 
companies representative generally 
of companies in the industry, the 
ratio of assets to liabilities for the 
companies in the industry has 
changed very little, while in the 
three-year period Company X has 
rapidly increased its ratio to a more 
and more attractive figure.

These charts show clearly the 
effect when individual manage­
ment takes action, based on infor­
mation available through its infor­
mation system—when a company 
does not merely follow the trends 
in the industry, but makes its own 
trend. There are many factors to 
consider in improving profits. By 
itself, no system, no data processing 
installation, no plant modernization 
can do the whole job. Each must, 
to be effective, operate within the 
framework of good management, 
and good management always and 
everywhere depends on good in­
formation.

The manager in industry oper­
ates in the present in influencing 
his profit picture. Knowledge of 
past and present operations, as 
shown in our charts, is one of his 

basic tools. However, the manager 
must plan for the future to assure 
continuity of profits. To do this, 
he needs a good forecast of future 
demands on materials, labor, facil­
ities, and capital, and good fore­
casting again requires good in­
formation.

In recent years, tools for pre­
diction have been greatly improved. 
The use of mathematical techniques 
for quantifying and analyzing prob­
ability have provided important 
contributions to the management 
decision making process. Increas­
ingly, the use of computers for 
rapid solution of mathematical 
“models” of business problems has 
provided a tool which can increase 
profitability of operations.

To illustrate, in Chart 28 on page 
23 results are shown which were 
obtained from forecasting using a 
simulation technique recently de­
veloped by a Price Waterhouse & 
Co. mathematician, J. L. Ray. The 
solid line shows the actual price 
index for the 128-month period 
from 1953 to mid-1963. The dotted 
fine shows the price index forecast 
by the model three months in ad­
vance of the actual month.

The computer program is de­
signed so that, for example, at 
month 40, the computer reviews 
the predicted price index for month 
40, the actual price index reported 
for month 40, the deviation from 
prediction for month 40, and the 
deviation pattern for each previous 
month of actual to forecast. The 
program then calculates the best 
prediction for month 43 based on 
all past history. This forecast simu­
lator is a general purpose tool 
which has proven to be remark­
ably effective in a wide variety of 
predictions. It provides the man­
ager of today a technique for im­
provement of his decision making.

In summary, the profit picture in 
any company in the future will be 
to a significant extent a result of 
the gathering and intelligent use 
of good information. Each com­
pany should be concerned that it 
is providing its managers with the 
kind and quality of information 
they need to do their job well.
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Getting the right man to the right place at the right 
time is in essence a scheduling problem. Here’s the 
way one utility used an on line-real time system to 
improve service call procedures —

ON LINE-REAL TIME SYSTEMS FOR
CUSTOMER SERVICE OPERATIONS

by Robert K. Zimmer
University of Minnesota

One of the most difficult func­
tions to manage in business 

is “in-the-field” customer service. 
A major problem is management’s 
lack of direct supervision over the 
men providing the services. They 
work their eight hours with only 
infrequent communication with 
supervision. Because of the na­
ture of the work, adequate control 
and effective direction of effort 
are difficult for small customer ser­
vice operations—and almost impos­
sible for large ones.

For proper scheduling and con­
trol company management should 
know at all times the progress the 
service force has made in the per­
formance of assigned tasks, the es­
timated time needed to complete 
each type of service work, the 
serviceman most capable of filling 
each service request, the present 

company work load, the time com­
mitment for the work to be per­
formed and for the distance to be 
traveled, and the estimated future 
demand for services.

The purpose of this article is to 
outline a computer system that will 
eliminate many of the major prob­
lems facing company management 
in the development of an effective 
control system for customer service. 
Although the general problem ex­
ists in all large in-the-field customer 
service operations, the approach 
that was used in solving the prob­
lem for a large public utility in the 
gas industry is the basis for this 
discussion.

Utility customer service

The customer service function of 
a large public utility constitutes 

one of its major costs. It is often 
stated that these costs are also 
its least controllable. Many utili­
ties have more than 500 service­
men operating in the field during 
a given day. Although the service­
man usually report periodically to 
a dispatch board, for the most part 
they are without first-line super­
vision during the work day. This 
is not caused by weak manage­
ment but by the lack of an effective 
control tool.

The first step in developing a 
workable solution to the control of 
servicemen in the field was to de­
termine the major problems in the 
customer service area. The second 
was to conduct a feasibility study 
to determine the economics of vari­
ous alternative solutions to the 
problems.

Discussions with the customer
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The problem is to dispatch the right number of properly qualified . . .

service personnel indicated that the 
principal cause of lack of control 
over the serviceman in the field 
was the break in communication 
with the serviceman during the 
work day. The serviceman’s where­
abouts and the exact status of com­
pleted and partially completed 
work were not available on a timely 
basis.1

2 Although some categories of service
work are of high priority and must be 
executed as soon as possible (gas leaks 
and no heat), most service requests could 
be executed the next day without in­
convenience to the customer. I to Class IV.

Depending on the characteristics 
of the individual company, within 
this major problem were a number 
of subproblems, including those of 
repeat orders, duplicate orders, 
travel patterns, overtime utiliza­
tion, initial scheduling, special 
handling, classification, commit­
ment, problem anticipation, and 
combination of service orders.

Repeat orders—Many times more 
than one service call is required 
to satisfy one particular need of a 
customer. Recognition of a second 
or additional requests for the same 
service is essential to control the 
quality of workmanship and to 
avoid costly delay in the execu­
tion of a request.

Duplicate orders—Sometimes a 
second request is made for service 
before the execution of the orig­
inal order is attempted. An ex­
ample is when the husband and

1 The use of radios in all the service 
vehicles would theoretically make timely 
reporting to the dispatch board possible. 
Practically, it is not feasible because of 
the limited number of radio channels 
generally available and the large amount 
of data that must be transmitted to 
the dispatch center.
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accounting in the School 
of Business Administra­
tion of the University of 
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he was in operations re­
search at Arthur Ander­
sen & Co. and served as 
visiting professor at the

University of Michigan. A graduate of the
University of Buffalo, Dr. Zimmer received his
Ph.D. from The Ohio State University in 1964. 

wife both telephone to have the 
range adjusted. In this case two 
servicemen may be dispatched to 
the customer’s premises.

Travel patterns — The lack of 
knowledge of the work locations 
of the serviceman during the day, 
of the number of units of uncom­
pleted work in his area, and of pos­
sible future service calls to be re­
ceived reduces management’s effi­
ciency in scheduling servicemen. 
The travel pattern on any given 
day is likely to be a maze that re­
sults in excessive travel time and 
operating expense.

Overtime utilization—Because of 
the lack of up-to-date backlog 
data (including data on the type of 
work) and because of inability to 
forecast the next day’s service load, 
many utilities require that all 
orders dispatched to the field 
should be executed the same day.2 
Naturally this causes wide fluctua­
tion in daily service loads, creating 
overtime that otherwise might be 
avoided.

Initial scheduling—On the other 
hand, depending upon the com­
pany’s service policy, up to 50 per 
cent of the service orders received 
one day are likely to be held for 
dispatch to the field on the fol­
lowing day. Thus, when the ser­
viceman is sent into the field, he 
is allocated a certain number of 
service orders. The problem is to 
dispatch the right number of 
properly qualified servicemen to 
the areas of the city that will re­
quire their skills. This allocation 
depends upon the service request 
orders available in the morning and 
expectations about the next day’s 
workload.

Special handling—Certain service 

requests require the skills of a 
particular union-classified service­
man. An example is the large in­
dustrial clients of a utility. The 
problem is the recognition of the 
need for special handling and the 
ability to send the proper service­
man to execute the service.

Classification—Unionized service­
men are generally classified ac­
cording to skills and seniority. 
These classifications limit the ex­
tent of service work that each one 
can perform.3 Therefore, service re­
quest orders must be first classified 
by type of work and then distrib­
uted to men who are authorized 
to perform the service.

Commitment—A very costly prob­
lem facing a public utility—and 
most companies making deliveries 
—is the fact that the serviceman 
frequently cannot execute the work 
because no one is at home. Failure 
to get inside the premises means 
a return trip and possibly a com­
plaint from the customer. The most 
prevalent cause is the failure to 
make a commitment to the cus­
tomer for a reasonable expected 
time of arrival.

Problem anticipation — An ab­
normal build-up of certain service 
requests can be an indication of a 
major problem. Prompt recognition 
of this problem can give the com­
pany time to take corrective action. 
An example is when, within a rela­
tively small section of the city, 
there is a sudden increase in gas 
leak complaints (many customers 
think they smell gas).

Combination of service orders— 
Certain types of work are of a rou­
tine nature. These include the re­
moval of meters for testing and 
certain preventive services deter­
mined by the service policy of the 
utility. The problem is to recognize 
the existence of routine work at the

3 For the purposes of illustration in this 
article, four classifications from most 
skilled to least skilled are assumed—Class
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. . . servicemen to those areas of the city that will require their skills.

time a service request order is to 
be dispatched to the serviceman. In 
this way the necessity of making 
a separate service call to accom­
plish the routine work can often 
be avoided.4

4 The combining of orders might be dis­
advantageous during the peak demand 
weeks. During these periods the routine 
work should be postponed.

5 For large utilities (more than 700,000 
customers), not only would there be a 
significant improvement in customer ser­
vice but there would probably also be 
more than ample cost savings to justify 
the investment in the system.

System objectives

This analysis of the major prob­
lems facing the customer service 
function of a public utility makes 
it possible to define the objectives 
of a new system. These are as fol­
lows: assignment of the “right” ser­
viceman; improvement of forecast­
ing; gaining knowledge of the 
whereabouts of servicemen on a 
real-time basis; gaining access to 
the service orders for each ser­
viceman, each grid, and each pe­
riod of time (i.e., 90 days); re­
ducing the nonproductive time of 
the servicemen; and integration of 
the entire customer service func­
tion.

The satisfaction of each objective 
depends upon the economics of any 
given utility. For the purposes of 
this article, it will be assumed that 

economical justification can be 
made.5

Assignment of “right” serviceman 
—The system to be developed 
should assign the proper service­
man to the job. The assignment 
must take into consideration the 
present location of the service­
man, his classification, his work 
load in relation to the time the 
order is dispatched, and the com­
mitment requirement of the service 
request.

Improvement of forecasting- 
Three levels of forecasting must 
be improved. First is the weekly 
forecast needed to determine the 
number of servicemen required 
daily to handle service requests. 
Some latitude exists here because 
the two days off per week per ser­
viceman can often be changed, and 
other duties, including training ses­
sions or, in some utilities, meter 
reading can be assigned with con­
siderable flexibility.

Second is the forecasting of the 
next day’s demand for service. This 

forecast preferably should be by 
small sections of service area.

Third is the ability to recognize 
each day the miscalculations in 
the second level of forecasting. The 
ultimate objective here would be 
to forecast hourly throughout the 
day.

Gaining knowledge of where­
abouts of servicemen on a real 
time basis—Not only for the pur­
pose of scheduling but also for im­
proved control over the service­
man, real-time knowledge of the 
whereabouts of the serviceman is 
one of the most important objec­
tives of the new system. The ob­
jective would be to know within a  
specified confidence level where 
the serviceman is located at any 
given time.

Gaining access to service orders 
for each serviceman, each grid, 
each period of time—The ability 
to retrieve data about service or­
ders is of primary importance. For 
previously executed orders it is im­
portant so that repeat orders can 
be recognized. For unexecuted 
orders, it is important to recognize 
duplicate orders, to determine 
which serviceman is working on a 
particular order, and to determine 
which orders are to be executed 

Sometimes a second request for service is made before the execution of the original order 
is completed, as when both husband and wife telephone in to have the range adjusted.
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within a certain grid (a defined 
subdivision of the city).6

6 The grid is a specified part of the ser­
vice area. Many cities have been de­
veloped in one-square-mile grids.
7 The use of predetermined standards for 
each classification of service work is be­
ing employed successfully by a few utili­
ties. Nevertheless, the deviations in the 
standards that are possible in normal 
situations make the system extremely dif­
ficult to operate effectively.

Reducing nonproductive time of 
the serviceman—Another objective 
of the new system is control of 
travel time and transportation costs 
to eliminate unnecessary repeat or 
duplicate service calls. This re­
quires the development of stan­
dardized times to perform service 
at the customer’s premises.7

Integration of the entire cus­
tomer service function—To mini­
mize duplication of effort, all of 
the customer’s service history 
should be directly accessible. This 
means that the clerk taking the cus­
tomer’s telephone call should have 
access to all pertinent customer 
data, the servicemen’s records, and, 
when required, the specific service­
man who is or will be handling 
any given service request for a 
given customer.

On line-real time system

The development of the new sys­
tem can best be explained in four 
segments. First, the development of 
an on-the-premises time-budgeting 
system will be described; second, 
an on fine-real time retrieval sys­
tem; third, a forecasting system; 
and fourth, the route and service­
man scheduling system. It should 
be kept in mind that these seg­
ments are not independent but are, 
in fact, quite interdependent.

Time-budgeting system — Most 
companies engaged in service op­
erations have attempted to set 
standards for the time required to 
service the customer. For repairs on 
automobiles, for example, there are 
“flat-rate” manuals. For repairs on 
gas or electric appliances, however, 
where the repair time is on the cus­
tomer’s premises and where travel 

time is required (including time 
to park the truck and walk to 
where the service work is needed), 
standardized rate books are more 
difficult to develop.

Nevertheless, standards develop­
ment for service work is essentially 
the same as for any budgeting 
problem. One method is to utilize 
historical data on performance, ad­
justed according to what can be 
expected in the future. Another 
method is to utilize time study and 
similar measurements.

The development of travel stan­
dards is more complex. It is first 
necessary to know how far the ser­
viceman will have to travel from 
one job to the next, taking into 
consideration times of the day and 
seasons of the year. Distances trav­
eled can be determined by the use 
of a block coordinate system, which 
pinpoints the serviceman’s last ser­
vice call to within a block. The 
block coordinate system, which 
will be further explained in the 
discussion on scheduling, requires 
that blocks traveled be converted 
to miles traveled and that miles 
traveled then be converted to min­
utes traveled. In the latter calcu­
lation the time of day, the season 
of the year, and the location of 
the work become important.

For planning, the new system 
requires an estimated time to exe­
cute orders and an estimated com­
pletion time for each job. The use 
of historical standards and vari­
ances from normal appears to be 
the most logical source for these 
estimates and for travel time esti­
mates as well. There are some ob­
vious limitations to this approach, 
and the service company should 
expect to revise these standards 
after the new system becomes op­
erational. Necessary data for revi­
sion of the standards, when re­
quired, can be found within the 
new system.

Retrieval system—Because of the 
large volume of data to be handled 
by a large utility or. other service 
company it is usually necessary to 
think in terms of a third generation 
computer, one that has the neces­
sary storage capabilities and an 

on line-real time capability. Ex­
actly which computer is required 
would depend on the input volume, 
storage, and analytical require­
ments for this system and on the 
overall computer needs of the com­
pany.

Data retrieval

The ideal system would provide 
all customer service data on direct 
access files. Thus, when the cus­
tomer called in for service, the ser­
vice clerk could retrieve the data 
required by means of a display 
unit. For instance, if the customer 
requested a range adjustment, the 
clerk would type the customer’s 
name and address and the request 
code into the visual display unit. 
From the computer the following 
data would be retrieved and 
shown on the display unit:

A. At the time of the service re­
quest

1. The duplicate service re­
quest would be recognized by a 
search of the customer’s records. 
Each request would be coded on 
the customer’s record when re­
ceived.

2. The repeat service request 
would be recognized by a search 
of the customer’s records. All ser­
vice requests would be recorded 
on tape for a period of 90 days. 
Each incoming service order exe­
cuted would be matched against 
this tape. When the second order 
to be executed for the same work 
was received, the duplicate work 
would be noted on the customer’s 
record. (In the test of the new 
system, it was found uneconomical 
to keep all service orders on direct 
access for the 90-day period.)

3. The special service re­
quirements would be recognized 
by a search of the customer’s rec­
ords. Special service requirements 
(school, hospital, large manufac­
turing plant, etc.) would be flagged 
by the system.

4. The serviceman and com­
mitment time for the order would 
be determined by a series of 
subroutines. The data to be ana-
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Certain requests—for example, those from large industrial clients of a utility—cause 
problems because they require the skills of a particular union-classified serviceman.

lyzed would include the following:
a. location of each ser­

viceman
b. work load assigned to 

each serviceman
c. standard times for each 

service request
d. block coordinate for 

each customer
e. formula to determine 

miles between each coordi­
nate

f. priority of each service 
request

g. status of each order 
dispatched or in process of 
dispatching

h. all routine work (rou­
tine meter removals).

B. At the time of dispatch
1. The service work assigned 

to each serviceman would be shown 
to the dispatcher.

2. The standard work that 
should be completed based on the 
dispatch time would be shown.

3. A list of the new orders to 
be dispatched to a particular ser­
viceman would be displayed, in­
cluding the following:

a. identification for future 
reference to the order

b. address of the customer 
c. service request
d. estimated time of ar­

rival
e. classification of work
f. comments (repeat or­

der, duplicate, special han­
dling, etc.).

A by-product of this system 
would be the availability of “ac­
count inquiry” information. The 
clerk taking the customer’s call 
would also have the following cus­
tomer information immediately 
available:

a. the last period’s con­
sumption

b. the current accounts 
receivable balance

c. the last payment re­
ceived

d. the current month’s 
consumption

e. the credit status
f. the amount owed on 

appliance purchases
g. the gas meter number 

and date set
h. the classification of the 

customer

The visual display unit could be 
utilized not only to receive infor­
mation from the computer but also 
to place information into it. If on­
line capabilities were not necessary 
at the time of input, a scannable 
device would probably prove ad­
vantageous.8 Batches of informa­
tion might be placed into the com­
puter every two or even six hours 
by means of a scannable docu­
ment. The use of the scannable de­
vice would thus free other input 

8 The scanner is an input device that can 
translate pencil marks on a special docu­
ment to digits usable by the computer.

devices for data that must be 
entered immediately.

Depending upon the service 
policy, the proportion of service 
calls that must be executed on the 
same day varies among utilities. 
Possibly future orders could be 
printed by the computer and as­
signed automatically to servicemen 
for future work days. The assign­
ments would probably be made to 
loads designated by certain classi­
fications and not to specific service­
men. Because of sickness, etc., the 
exact serviceman available could 
not be anticipated, at least in the 
case of the utility studied.

Variance reports

The retrieval system also could 
be used to compare actual service 
call times with standard times and 
to print out management variance 
reports. The computer could store 
data about the service order at the 
time of request, but the execution 
data either could be placed into 
the computer at the time the ser­
viceman called in for additional 
work or it could be placed by the 
use of a scannable document used 
in the field.

The scannable document would 
contain the identification number 
of the service request, the service­
man’s load number, and the date. 
The last two items would become 
a batch identification card. Thus, 
the scannable document should 
contain the following data: identifi­
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cation number; service request 
code; date; work executed (coded); 
number of units of work required; 
traveling work units required; and 
supplies used to execute the work.

Once filled out, the scannable ser­
vice order document, with a header 
card containing the employee’s 
number and the truck number, 
date, and work shift, would be sub­
mitted to the foreman. These cards 
would be scanned and matched 
with the data stored in the com­
puter. The management reports on 
variance could be issued as fre­
quently as daily by serviceman, by 
foreman responsibility center, by 
service district, by entire work 
force, or by request category.

The tie-in to the on line-real time 
system would be advantageous for 
a number of reasons. First, the 
amount of information required on 
the scannable document would be 
reduced substantially. Second, the 
accuracy and speed of reports 
would be increased.

The timely reporting of variances 
in both travel and job execution 
should create in management a 
feeling of control, of confidence 
that it knows where the service­
men are and what they are doing. 
The knowledge thus gained could 
be used to evaluate and improve 
the performance of the servicemen. 
Variances from standard might in­
dicate a need for additional ser­
viceman training.

Forecasting system—For an effec­
tive scheduling and control system, 
it is necessary to forecast future 
demand accurately. At the lowest 
level one might use the previous 
day’s demand to estimate the next 
day’s demand. Or demand might 
be forecast by the use of historical 
records of demand in relation to 
degree days and to various climat­
ological data. But there are other 
forecasting methods that are more 
scientific and sophisticated.

One relatively scientific approach 
is the use of multiple correlation 
analysis. The technique involves 
the correlating of demand (prefer­
ably by categories) to various in­
dependent variables that have a 
logical cause-effect relationship 

with demand. Two examples are as 
follows:

Dependent Independent
Variable Variable
Gas leaks per cent of odor

in fines 
wind speed 
degree days 
yesterday’s gas 

leaks
leak demand for 

the last hour

No Gas Heat9 degree days 
yesterday’s demand 
day of week 
humidity

9 Customer complaints that are caused 
by the malfunctioning of the space heat­
ing equipment of the customer.
10New Average = (new demand) + 
(1 — old average).

The independent variables must 
be data that are readily available 
and can be used in the computer. 
This might require direct input of 
data by another department. For 
instance, the percentage of odor 
in the gas lines might be deter­
mined hourly by the computer 
and placed directly into the cus­
tomer service computer system.

This more scientific approach 
should be considered as a dynamic 
forecasting method. The equations 
would be internally reviewed, and 
when unacceptable variances be­
tween forecast and actual per­
formances began to appear, the 
multiple correlation analysis would 
be repeated.

Research indicates that substan­
tial improvement in forecasting can 
be achieved by use of the proce­
dure described. The big problem 
is to obtain data for the correla­
tion analysis and to recognize the 
proper independent variables.

Another forecasting method that 
could be used to project demand 
requirements is the “smoothing 
technique.”10 In certain cases 
smoothing was found to be more 
effective than multiple correlation. 
Actually, however, the solution to 

forecasting service orders does not 
lie with one technique but with a 
combination of techniques. De­
pending on the nature of some of 
the categories of demand, multiple 
correlations or smoothing might 
do most to shed light on future de­
mand. The choice of forecasting 
method must be made individually 
for each category of demand.

For the updating of demand re­
quirements throughout the day the 
use of frequency distributions of 
hourly demand for ranges of daily 
demand is a promising forecasting 
technique. Once the demand fore­
cast is made (say, 7,000 orders), 
one can review the hourly build-up 
of orders for past days and end up 
within the same range of orders 
(say, 6,950 to 7,050). With the use 
of confidence intervals, a utility 
can then state with some degree of 
confidence what the chances are on 
an hourly basis to obtain the 7,000 
orders.

Service demand doesn’t just hap­
pen. It is caused. Thus, it can be 
forecast with some degree of 
confidence. Many of the categories 
of demand that were forecast for 
the utility studied were items that 
were originally felt to be unpre­
dictable.

Scheduling system — Scheduling 
is a generally recognized problem. 
There have been, however, many 
valid reasons for inefficient sched­
uling in the past. Some of these, 
as was indicated earlier, center 
around the inability of manage­
ment to recognize the exact loca­
tion of each request and at the 
same time to know where each ser­
viceman will be located, his classi­
fication, the estimated work load, 
and the expectations for future 
work.

The development of a schedul­
ing system will be discussed in 
four parts: the development of a 
block coordinate system, the as­
signment of servicemen to districts, 
the initial assignment of service 
orders, and the daily order asign­
ment being dipatched.

The development of a block co­
ordinate system—The goal of the 
block coordinate system is not only
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Union classifications limit the extent of work that each serviceman can perform. Ser­
vice requests must be distributed only to those authorized to perform the service.

to pinpoint each customer request 
in the city but also to develop a 
means of calculating mileage be­
tween each service request. At the 
utility studied this initially was 
done by the use of a one-mile grid 
system. The entire service area 
was divided into one-mile grids. 
The next step was to list each 
street and range of house num­
bers for each grid. Once this was 
directly accessible from the com­
puter, the pinpointing could be cal­
culated by the numbering system 
of the grids, as shown in the dia­
gram at right.

Further analysis indicated that 
although one-mile grids were of 
ample size for the data accumula­
tion part of the scheduling scheme, 
smaller grids would provide even 
better scheduling. For example, if 
five service requests came in for 
grid 10-20(A), the computer could 
not distinguish among the loca­
tions of the orders. Consequently, 
assuming like priorities, the ser­
vice orders would be scheduled 
on a random basis. For this utility, 
the smaller grid system was shown 
to be more economical (because it 
provided more consistently correct 
scheduling) than the one-mile- 
square grid.

It is interesting to note that 
many cities have been numbered 
on a block coordinate system by 
the city planning groups. This 
means that the numbers assigned 
to the streets are a function of the 

block location. Thus, streets run­
ning north and south have the 
same range of numbers. This makes 
the task of assigning block coordi­
nates to the customer accounts 
relatively easy.

The assignment of servicemen to 
districts—For control purposes and 
for better routing, servicemen are 
usually assigned to districts. Some­
times the district boundaries make 
sense, for example, an expressway 
with very few crossing bridges. 
But other division lines are quite 
arbitrary.

Although most utilities recognize 
the necessity for shifting service­
men among districts to meet fluctu­
ating demands for service, the 
movement is far from free. The 
problem results from inability to 
assess the work load in each dis­
trict at any given time and the loss 
of control when servicemen are 
shifted among districts.

With an on line-real time system 
there is little reason to think in 
terms of districts so far as schedul­
ing is concerned. The total number 
of servicemen by classifications 
available to the home base can be 
assigned by use of one-mile grids 
within each district. The use of a 
linear programming technique such 
as the transportation (allocation) 
model permits the optimum assign­
ment to be made and the optimum 
number of servicemen and classi­
fications by district to be deter­
mined.

If the assignment of servicemen 
to districts is not correct, the linear 
programming model will require 
shifts of servicemen among dis­
tricts. By analyzing these shifts, it 
is possible to make permanent 
transfers of the servicemen from 
one district to another. In this way 
the optimum number of service­
men and their mix of classification 
can be established.

One of the constraints on the 
linear programming model is that 
at least one serviceman of each 
classification must be located with­
in each specified area. This was 
necessary at the utility studied be­
cause emergencies might require a 
certain classification of serviceman 
to arrive at a given location within 
a relatively short period of time. 
Without this constraint, it would 
be possible to have an area of, for 
example, 18 square miles without
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The most common cause for repeated trips on a service call is failure to 
make a firm commitment to a customer for a reasonable time of arrival.

a single serviceman with the 
proper classification and skill to 
repair a gas leak at an industrial 
plant.

The initial assignment of service 
orders—At the beginning of each 
day service orders can be auto­
matically sorted by one-mile grid 
locations, by classification of work, 
and by priority. The problem is to 
distribute the orders to the ser­
vicemen that will be working on 
that particular day. The goal is to 
minimize both the travel between 
orders and the execution of orders 
by overclassified servicemen (high- 
classification servicemen doing low- 
classification work).

Assuming a world of certainty, 
that is, ability to forecast the day’s 
demand properly, to estimate the 
standard times, to perform service 
work and travel time at standard, 
and to foresee all contingencies, the 
solution would still involve a very 
complicated simulation or linear 
programming formulation. Fortu­
nately, the manager can justify a 
less sophisticated solution in the 
real world; and, although he may 
not arrive at the optimum solution, 
there are some relatively simple 
procedures that can be utilized to 
improve initial assignment.

The problem of assignment of 
orders to servicemen can be solved 
roughly by computing the number 
of standard minutes of each class of 

work for each grid. Expected dis­
patched service calls can be esti­
mated by analysis of historical pat­
terns of calls and should be in­
cluded with the backlog of service 
calls in the morning. Starting with 
the lowest classification of work, 
the men can be assigned to the 
grids having the largest number of 
standard minutes of work. The next 
step is to consider the remaining 
service work at the lowest classi­
fication as one classification higher 
and assign to it the next higher 
classification of servicemen — and 
so on until all servicemen are as­
signed. More sophisticated meth­
ods can be used, but the method 
described will at least place the 
serviceman in the areas most satur­
ated with work to be done.

The problem of sequencing of 
work orders is a function of priori­
ties and the attempt to minimize 
travel between orders. The branch 
and bound method11 and various 
other methods can be used. At the 
utility studied workers12 developed 
their own method, one that ap­
peared superior to the methods pre­
viously mentioned.

11 See for example Norman Agin, “Opti­
mum Seeking With Branch and Bound,” 
Management Science, December, 1966, 
pp. B176-185.
12 Thomas Sarowski, Arthur Andersen & 
Co., and Dennis Berry, Michigan Con­
solidated Gas Co.

The daily order assignment be­
ing dispatched—As the service calls 
are received, they can be placed 
directly into the computer. The 
computer evaluates the present 
workload and determines when the 
commitment can be made, taking 
into consideration the priority of 
the work. Assuming that the work 
can be completed on the day re­
ceived, it is assigned to the best 
serviceman, based on his classi­
fication, location, work load, and 
special skills. These orders are 
batched, and when the serviceman 
makes his regular call to the dis­
patch board, the orders are inte­
grated into the unexecuted orders 
held at that time by the service­
man. All of the orders are then se­
quenced, using the procedure de­
scribed previously.

All orders before being dis­
patched are checked against the 
routine work file. If routine work 
is required at the same premises, 
both orders are dispatched at the 
same time.

The system in operation

Not all the segments of the sys­
tem proposed in this article are 
economically justifiable in all utili­
ties. In fact, the actual system de­
veloped for the utility studied dif­
fered somewhat from the one 
described because of modifications 
necessitated by the utility’s unique 
characteristics and by the eco­
nomics of certain segments of the 
system.

The system discussed in this 
paper is unusual in that all per­
tinent data required for decision 
making by the department are di­
rectly accessible from the com­
puter. Furthermore, the data are 
manipulated by the computer so 
that certain types of decisions can 
be made by the computer.

The most important element of 
the system is its ability to improve 
control over the servicemen in the 
field. Many of its benefits stem 
from the fact that servicemen for 
the first time are aware that man­
agement can evaluate their per­
formance promptly and accurately.
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Inventory control is a perpetual problem to manage­
ment. Yet in many cases the trouble lies in inade­
quate distinction between replenishment stock and 
safety stock, with the latter used as replenishment —

SAFETY STOCK: KEY TO
EFFECTIVE INVENTORY MANAGEMENT

by Matthew C. Fox
Lybrand, Ross Bros. & Montgomery

As a source of consternation, 
  confusion, and complaints in 
the executive suite, inventory has 
few peers. Many of the problems 
attributed to inventory are peculiar 
to the companies that have them. 
There is, however, a persistent 
complaint that crosses enough 
company boundaries to be con­
sidered universal, namely: Why 
does inventory investment seem to 
increase at the same time that cus­
tomer service drops?

The culprit is safety stock, or, 

more precisely, the people who cor­
rupt its purpose and thereby gen­
erate the paradox that confounds 
management.

The main purposes of inventory 
are to provide a reservoir for ser­
vice to the customer and to act as a 
buffer between sales demand and 
production. Inventory, then, can be 
considered in two segments: a 
working inventory that is large 
enough to cover usage during 
planned replenishment cycles (lead 
time) and a safety stock to ac­

count for the fluctuations in de­
mand.

Accordion effect

When safety stock is used to 
cover mistakes in taking replenish­
ment action rather than as a means 
of accommodating sales fluctua­
tions, an adverse accordion effect 
reaches back into the production 
lines. The problem is born when a 
late replenishment shipment to a 
branch causes a stockout. Antici-
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Errors in lead time, which could be corrected by earlier placement of orders . . .

pating a delay on his next order, 
the branch manager, to protect 
himself, increases the amount of 
the next replenishment order. 
When it comes in, the branch will 
have more safety stock than it 
needs. The increased load on the 
plant eventually causes a late de­
livery at another branch.

Within a relatively short period 
the branches are operating at two 
levels of service. When deliveries 
do arrive on time, the branches 
are overstocked, but as much as 25 
per cent of the time they are in an 
out-of-stock condition.

This phenomenon can be 
graphed by plotting the number 
of orders received against the size 
of each order, using a normal dis­
tribution curve. Two characteristics 
can be used to describe the result­
ant curve: the standard deviation 
and the mode. The standard devi­
ation, a statistical measure of the 
variability of demand, is deter­
mined by measuring the errors or 
fluctuations in demand. The mode 
is the most frequently placed order 
quantity. If the most frequently or­

dered quantity is 100 pounds and 
the standard deviation is 15 
pounds, the resulting graph is as 
shown in Exhibit 1 below.

Example

If we stock 100 pounds, our 
service level is 50 per cent. That is, 
we can satisfy every order to 100 
pounds or less and no order for 
greater than 100 pounds. If we 
now stock an additional 15 pounds 
as safety stock against larger or­
ders, we can satisfy all demands 
below 115 pounds; our service level 
is 84 per cent (the probability that 
an order will be less than 1 stan­
dard deviation more than our most 
frequent order). If we add another 
15 pounds, stocking 130 pounds in 
inventory, we raise our service 
level to 97.7 per cent. Carrying 
145 pounds increases the service 
level to 99.8 per cent.

If we want to achieve a uniform 
service level of approximately 85 
per cent, all branches would nor­
mally carry 115 pounds. If the 
plant were to miss a shipment to 

one branch and the branch ran out 
of stock, the natural reaction of 
the branch manager might be to 
order more because “... 115 pounds 
is not enough.” Thus, if normal re­
plenishment occurred every month 
and in this case delivery was a 
week late, the branch manager 
might well request an additional 
30 pounds (to cover the extra lead 
time).

The next shipment, then, would 
not be 115 but rather 145 pounds. 
If it arrived on time, the service 
level at Branch A would be 99.8 
per cent. But if the plant delayed 
shipment to Branch B to satisfy the 
extra 30 pounds ordered at Branch 
A, the service level at Branch B 
would drop. The extra 30 pounds, 
then, would add only 16 per cent 
service to Branch A while dropping 
service at the second branch to 
zero for one week. At Branch A the 
difference between 130 and 145 
pounds would increase the service 
level from 97.7 per cent to 99.8 
per cent. At B those same 15 pounds 
would have increased service from 
50 per cent to 84 per cent.

EXHIBIT I

Inventory and Service Levels
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. . . are distorted into larger requisition quantities. Result: excessive safety stock

Safety Stock or Minimum Quantity-1½ month’s average-75 units
Demand Stability and Safety Stock

EXHIBIT 2

What we have seen here is a re­
flection of what one normally finds 
in the field. Errors in lead time, to 
which the response should have 
been earlier placement of orders, 
are distorted into larger requisition 
quantities, resulting in excessive 
safety stock.

High-volume items worst problem

This condition is particularly 
prevalent with high-volume, fast­
moving items that need constant 
replenishment action. Low-volume 
items are less prone to this prob­
lem. Normally produced in quan­
tities that represent many months’ 
supply because of the economics 
of manufacturing, excess reserves 
of low-volume items are normally 
justified by the requirements for 
minimum production quantities. 
Late delivery is not usually a prob­
lem, and stockouts, while trouble­

some, do not disrupt customer ser­
vice to anything like the same ex­
tent as do stockouts in high-volume 
products.

Demand fluctuations

One indication of the problem 
of lead time/safety stock distor­
tions is that it is normal to hear 
safety stock spoken of in terms of 
“weeks of coverage.” It should be 
evident, however, that for an item 
whose rate of sales shows little or 
no fluctuation, the reserve for fluc­
tuation in demand should be close 
to zero. Defining safety stock in 
“weeks” is a fallacy because there 
is no relationship between it and 
size of demand; the variable is 
stability of demand. In some cases 
“one day’s” coverage is too much; 
in other cases “one month’s” cover­
age is insufficient.

In Exhibit 2 on this page both 

items have a monthly demand av­
erage of 50 units. Product A exhib­
its a relatively stable pattern, and a 
safety stock of 10 units should be 
more than sufficient to cover fluc­
tuations in demand. Product B, 
however, displays an erratic pat­
tern, and the safety stock level here 
would have to be 45 units. Obvi­
ously, “one week’s” coverage (ap-

MATTHEW C. FOX is a 
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Bros, & Montgomery. In 
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As the swing between 

stockout and overstock 

widens, affecting more items 

and more branch locations, 

the inventory loses its ability 

to act as a buffer to 

production. More and 

more items are back-ordered 

and “hot lists” begin to 

appear in the shop. Once 

this happens, manufacturing 

management is no longer 

able to produce economically. 

proximately 12 units) would be 
adequate for Product A but ex­
tremely short for Product B.

When an inventory contains 
hundreds or thousands of items, it 
is usually not possible to distin­
guish between those products that 
resemble Product A and those that 
resemble Product B. Normally, 
there is a general “feel” for the in­
ventory: It is either adequate or it 
is not. The tendency, therefore, is 
to apply a “number of weeks” cov­
erage rule across the board.

The result is that all items, the 
Product A’s and Product B’s alike, 
have high safety stock levels. As 
the safety stock levels are pressured 
upward to reach the upper limits 
of the erratic item demand pat­
terns, the amount of dollars in­
vested in inventory becomes ex­
cessive. There is then a correspond­
ing downward pressure on the part 
of financial management to restrict 
further inventory investment.

The general result then is that 
inventory levels for relatively sta­
ble items, although low in terms 
of coverage, are greatly in excess 
of that which is required. Yet this 
excess in most cases goes unno­
ticed because these items normally 
have a high inventory turnover.

If one of these items has a sup­
ply adequate for six weeks when 
only four weeks’ reserve is neces­
sary, the inventory for this item is 
some 33 per cent excessive. Corres­
pondingly, the item that has ten 
weeks’ supply but needs eleven is 
10 per cent short. Thus it is that 
despite climbing inventories, back 
orders do not decrease. Pressure by 
the sales force can legitimately ex­
ist side by side with opposite pres­
sure from the financial group.

Effect on production

The inventory imbalance will 
often cause severe problems in the 
plant before any corrective steps 
are taken in the inventory man­
agement area. As was noted, field 
inventory levels vary between ex­
cessively high service levels and 
no service at all. As the swing be­
tween stockout and overstock 

widens, affecting more items and 
more branch locations, the inven­
tory loses its ability to act as a 
buffer to production. More and 
more items are back-ordered, and 
“hot lists” begin to appear in the 
shop. Once this happens, manufac­
turing management is no longer 
able to produce economically. Pro­
duction schedules begin to swing 
wildly, further perpetuating in­
ventory imbalances.

The great danger at this point 
is that the problems caused in pro­
duction may appear more critical 
than the accompanying low sales 
service or high inventory levels. 
(This is especially likely in indus­
tries with high set-up and overtime 
premium costs). Then, measures 
are taken to change production 
scheduling and control rather than 
to correct the primary problem of 
inventory control.

Savings potential

The misunderstanding and con­
sequent mismanagement of safety 
stock also accounts for the fact that 
safety stock—not obsolete stock— 
usually presents the greatest oppor­
tunity for inventory savings. When 
management learns of excess in­
ventory, it usually assumes erro­
neously that the excess consists of 
obsolete or surplus stock. In a typi­
cal situation an inventory was re­
duced by more than $2 million. 
Only $400,000 was obsolete stock, 
and in this case less than 10 per 
cent of the inventory was in excess 
of 3 months’ supply. The savings 
came from adjusting safety stock 
levels to conform with forecasted 
fluctuations in demand.

The problems cited are common­
place. They demonstrate that de­
spite the generally advanced state 
of inventory management in in­
dustry, the function of safety stock 
is not fully understood. The rami­
fications of mismanagement of 
safety stock are so pervasive that, 
as a rule of thumb, management is 
well advised to check safety stock 
policies and usage when problems 
crop up in seemingly unrelated 
operations.
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Any investment always involves an estimate of the 
expected rate of return. But no one can guarantee 
that the estimate will be correct. What a company can 
do, however, is calculate the possible degree of error 
in its estimate and weigh this against the alternative 
uses of its capital —

USE OF SENSITIVITY ANALYSIS
IN CAPITAL BUDGETING

by William C. House

The anticipated rate of return 
on investment is one of the 
principal criteria used by cor­

porate managements in deciding 
whether to accept or reject a pro­
posed capital expenditure. Like 
any forecast, however, the rate of 
return estimate may prove to be 
inaccurate.

Estimates of rates of return are 
based on forecasts of such ele­
ments as sales volumes, selling 
prices, product purchase or pro­
duction prices, operating expenses, 
capital investment outlays, and 
project economic lives. Any or all 
of these forecasts may be errone­
ous, and the result may be an ac­
tual rate of return that falls far

Texas A&M

below what has been anticipated.
Thus, management needs some 

method for determining the likeli­
hood and amount of such errors 
before making a final decision to 
accept or reject a given proposal. 
It is sometimes possible to develop 
probability distribution curves that 
indicate the likelihood of occur­
rence of specific rates of return for 
individual projects. If enough infor­
mation is available about the out­
comes of similar past proposals, 
then management can make its 
choice on the basis of expected 
values (i.e., the values with the 
highest probability of occurrence) 
derived from a probability distri­
bution of rates of return. In many

University

cases, however, capital investment 
proposals represent unique events 
for which there is little or no rele­
vant past experience. Then ex­
pected values cannot be deter­
mined objectively, and the likeli­
hood of errors cannot be pre­
dicted.

It is always possible, however, to 
calculate in advance what effect er­
rors in estimation would have on 
the estimated rates of return and 
thus to determine the significance 
of such errors. The appropriate 
technique to use is that of sensi­
tivity analysis. Its application, il­
lustrated by means of a case ex­
ample, is explained in this article.

Analysis of the sensitivity to er-
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Sensitivity cannot be measured precisely. Management may have to ignore 
the fact that a change in one estimate (e.g., sales volume) may cause 
changes in another estimate; such changes are difficult to measure.

ror of rates of return is the proc­
ess of determining whether small 
changes in various estimates cause 
significant changes in estimated 
rates of return. If management finds 
that a 5 or 10 per cent error in 
forecasting a certain estimate (e.g., 
production costs) will cause the 
estimated rate of return for a given 
project to decline below the esti­
mated rate of return for a com­
peting project or below a pre­
scribed minimum figure, it will 
probably decide to investigate 
more thoroughly the likelihood of 
changes in production costs before 
making a final decision to accept 
or reject the project under consid­
eration. On the other hand, if man­
agement discovers that a relatively 
large error (e.g., 25 or 30 per cent) 
must occur in forecasting produc­
tion costs before the estimated rate 
of return is affected significantly, 
then further efforts to reduce er­
rors in forecasting production costs 
may not be deemed economically 
justifiable.

Even when estimated rates of re­
turn are sensitive to errors in cer­
tain estimates (i.e., a small change
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Management.

in an estimate causes a significant 
change in the estimated rates of 
return), management may not al­
ways be able to reduce significantly 
either the likelihood or the impact 
of estimating errors. However, 
knowing the conditions of sensi­
tivity puts management in a bet­
ter position to decide if the risks 
are large enough to cause the re­
jection of investment proposals 
under consideration.

Measurement

The sensitivity of estimated rates 
of return to errors in estimates can­
not be measured precisely for sev­
eral reasons. First, management 
must base its analysis of the re­
lationships among the variables 
which affect the rates of return on 
past experience; these relationships, 
however, may not hold completely 
true in the future. Second, in its 
examination of the sensitivity of 
rates of return to errors in estimat­
ing individual variables, manage­
ment may have to ignore the fact 
that a change in one estimate (e.g., 
sales volume) may cause changes 
in another estimate (e.g., operating 
expenses) because such cause and 
effect relationships are difficult to 
measure. Third, autocorrelation1 

1 Autocorrelation is, to a certain extent,
the dependence of the estimated value
of a variable in one year on the value of
that variable in a previous year. Thus, a
5 per cent change in selling prices in 
one year may actually cause a change of 
more or less than 5 per cent in selling 
prices the next year. See Michael J. 
Brennan, Preface to Econometrics, South­
western Publishing Co., Cincinnati, Ohio, 
1960, p. 348.

may exist between two or more es­
timates for a given variable, dis­
torting what appears to be the 
sensitivity or insensitivity of esti­
mated rates of return to errors in 
estimation.

Thus, lack of actual data on 
how one estimate will vary if 
another is altered may make it dif­
ficult for management to determine 
the precise effects of errors of esti­
mation on estimated rates of re­
turn. However, management does 
not need to know precisely the 
sensitivity of estimated rates of re­
turn to errors in estimation. If the 
relative differences in the effects of 
errors in estimating various ele­
ments can be determined, manage­
ment will be able to identify the 
estimates that deserve further at­
tention. Selection of estimates to 
investigate more thoroughly can 
be made on the basis of whether 
or not the sensitivity of estimated 
rates of return to errors in any 
given estimate is significant.

Significance

How can management determine 
whether a significant degree of sen­
sitivity of rates of return to errors 
in estimation exists if sensitivity 
cannot be measured precisely? Two 
major guidelines are helpful. First, 
a stated degree (e.g., 10 per cent) 
of error in an estimate must cause 
the estimated rate of return for a 
proposal to decline below that for 
a competing proposal or some pre­
scribed minimum figure. Second, 
the stated degree of change in the 
estimate being considered must be 
within a range of error (e.g., 10 
per cent) considered to be feasible, 
based on management’s past ex­
perience or its subjective evalua­
tions. When both these conditions 
are met, the sensitivity of rates of 
return to errors in estimation can 
be said to be significant.

If the sensitivity of a measure 
of return to errors in a given esti­
mate is significant (i.e., a stated 
degree of error in the estimate 
would cause management to re­
verse its decision to accept a given 
proposal), what can management 
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do? It should examine such esti­
mates more thoroughly or collect 
more information in an effort to 
reduce errors in forecasting and 
the likelihood of making the wrong 
choice.2 It may need to recalculate 
the estimates of rates of return on 
the basis of new underlying data, 
perhaps using discounted measures 
of return.

2 An incorrect decision is one that man­
agement could have avoided if more com­
plete information about the future had 
been available. It may be possible for 
management to reduce its uncertainty 
about expected values of estimates by 
applying managerial resources to the 
task of improving its accuracy in fore­
casting. This, in turn, would decrease 
the likelihood of management’s selecting 
projects which would have been rejected 
if more complete information had been 
available.

The changes that occur in esti­
mated rates of return when the 
basic estimates are changed are 
difficult to compare for two reasons. 
If the estimated rates of return for 
the different projects vary widely, 
the same amount of change in esti­
mated rates of return for any two 
given proposals may not have the 
same significance for both propos­
als. If both simple and discounted 
rates of return with different origi­
nal values are calculated for each 
proposal, the changes in these 
values caused by any particular er­
ror in estimation may not be com­
parable. To solve these problems, 
the sensitivity of estimated rates of 
return to errors in estimation can 

be measured in terms of the per­
centage increase or decrease from 
base-case values for rates of return 
resulting from errors of a given 
size.

More valid comparisons of the 
sensitivity of different estimated 
rates of return to errors in the esti­
mates for the same project or of 
the same rates of return for differ­
ent projects can be made by stating 
the change in the estimated rates 
of return as a function of a per­
centage deviation from the original 
estimated values. This approach 
surmounts many of the difficulties 
ordinarily encountered in compar­
ing rates of return for projects of 
different sizes and/or different 
measures of return when base-case 
values are different.

Case example

The following case example il­
lustrates some of the significant as­
pects of the application of sensi­
tivity analysis applied to a capital 
investment decision. The table on 
this page shows the discounted cash 
flow rate of return for an oil com­
pany manufacturing project based 
on original estimates or base-case 
assumptions. The effects of 10 per 
cent changes in various estimates 
used to compute the discounted 
cash flow rate of return are also 
shown. It can be seen that 10 per 
cent errors in certain estimates 
(sales prices and raw materials 
costs, for example) are much more 
significant than errors in other es­

timates in terms of their effect on 
the discounted cash flow rate of 
return.

Let us assume further that the 
management of the oil company 
in question has established a cutoff 
rate of return of 8 per cent for all 
manufacturing projects. The base­
case discounted cash flow rate of 
return for this proposal is 12 per 
cent, well above the cutoff rate. If 
the base-case estimates are used to 
compute the discounted cash flow 
rate of return, the project will prob­
ably be accepted.

However, a 10 per cent decrease 
in sales prices or a 10 per cent in­
crease in raw material cost will 
cause the discounted cash flow rate 
of return to decline below the cut­
off rate of 8 per cent. Therefore, 
an investment decision based on 
the discounted cash flow rate of re­
turn in this case is sufficiently sensi­
tive to errors in estimates of sales 
prices and raw materials costs to 
justify further investigation of the 
accuracy of such estimates before 
accepting the proposal in question. 
Errors of 10 per cent in the re­
maining four estimates do not cause 
the discounted cash flow rate of re­
turn to decline to or below the cut­
off point. Therefore, further inves­
tigation of the accuracy of these 
estimates is not required.

If there are no formal cutoff 
points in effect, the percentage 
changes that occur in the dis­
counted cash flow rate of return 
when various estimates are altered 
by a fixed percentage can be used

Sensitivity Analysis of a Manufacturing Project

Likely Maximum Error in Given Estimate

Discounted Cash Flow Rates of Return1

Base-Case
Base-Case 
Revised

Increase 
(Decrease)

Percentage2 
Change

10% decrease in estimated sales prices 12.0% 4.7% (7.3)% 60.8%
10% decrease in estimated sales volume 12.0% 10.1% (1.9)% 15.8%
10% increase in estimated low material cost 12.0% 7.4% (4.6)% 38.3%
10% increase in estimated processing cost 12.0% 11.6% (0.4)% 3.3%
10% increase in estimated overhead/maintenance cost 12.0% 11.4% (0.6)% 5.0%
10% increase in capital investment 12.0% 11.2% (0.8)% 6.7%

1 Based on an estimated economic life of 20 years
2 Calculated by dividing the increase or decrease in the discounted 
flow rate of return

cash flow from the base-case figure by the base-case discounted cash
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If sensitivity of a measure of return to errors in a given estimate is sig­
nificant, management can collect more information in an effort to re­
duce errors in forecasting and the likelihood of making the wrong choice.

as a gauge of the significance of 
such errors. In the case cited, a 10 
per cent decrease in estimated sales 
prices causes a 60.8 per cent de­
crease in the discounted cash flow 
rate of return (from the base-case 
figure) and a 10 per cent increase 
in raw materials cost causes the 
discounted cash flow rate of return 
to decline 38.3 per cent. A ten per 
cent decrease in sales volume 
causes the discounted cash flow 
rate of return to decline by 15.8 
per cent. Errors of 10 per cent in 
processing cost, overhead/mainte- 
nance cost, and capital investment 
cause the discounted cash flow rate 
to decline by 7 per cent or less.

These results indicate that a de­
cision to invest in this project (on 
the basis of the discounted cash 
flow rate of return) is very sensi­
tive to errors in estimates of sales 
prices and of raw materials costs 
and moderately sensitive to errors 
in estimates of processing cost, over- 
head/maintenance costs, and capi­
tal investment. Assuming that man­
agement cannot investigate the ac­
curacy of all estimates more thor­
oughly, it would seem advisable to 
concentrate on the most significant 
estimates (i.e., sales prices, raw 
material costs, and possibly sales 
volume.)

Some would argue that much the 
same information as that shown 
here can be obtained using con­
ventional breakeven analysis. How­

ever, the use of a discounted meas­
ure of return within the sensitivity 
analysis framework offers several 
important advantages. First, it per­
mits cash flows to be related to in­
vested capital; this cannot be done 
easily with breakeven analysis, and 
the productivity of capital may be 
impossible to portray in a meaning­
ful manner. Second, it gives con­
sideration to the time value of 
money while breakeven analysis 
does not. Finally, breakeven anal­
ysis is based on the assumption that 
the variables being considered are 
linearly related. In actual practice 
this may not be true. The sensi­
tivity analysis approach does not 
require a strictly linear relationship 
among the variables being consid­
ered.

Implications for management

Determining, among a selected 
group of estimates, those in which 
errors have the most significant im­
pact on measures of return and 
identifying cases in which calcula­
tion of discounted rates of return 
gives significantly different results 
from calculation of simple meas­
ures of return could be extremely 
helpful to management. It would 
indicate which estimates must be 
forecast more precisely than others 
if a correct investment decision is 
to be made and when the use of a 
discounted rate of return is eco­

nomically justifiable. Such informa­
tion will aid management in allo­
cating scarce managerial resources 
such as time, money, and effort to 
the process of measuring and re­
ducing or eliminating the risks in­
volved in capital budgeting.

The amount of information sensi­
tivity analysis can convey to man­
agement is limited. The approach 
outlined here would not permit 
management to draw precise con­
clusions about possible combina­
tions of errors in estimating signi­
ficant variables and the resultant 
effects on estimated rates of return. 
Nor would it indicate what effect a 
change in one estimate might have 
on another estimate. Despite these 
drawbacks, information about the 
effects of errors in estimation on 
the choice of capital investments 
may be significant for manage­
ment since it will often indicate 
where the greatest risks in making 
investments lie.

Fortunately, determinations of 
the sensitivity of rates of return to 
errors in estimates need not be pre­
cise to be useful to management. If 
the relative difference between the 
effects of error in various estimates 
on rates of return is known, man­
agement will often be able to de­
termine which estimates deserve 
more attention than others and in 
what cases the use of discounted as 
opposed to simple rates of return is 
economically justified.
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The sheer volume of data makes it easy for advertis­
ing plans to go out of control in a multi-product com­
pany. Yet many of these companies have computer 
time available. Here’s a simple EDP program that 
can offer good ad control —

ADVERTISING CONTROL:
A COMPUTER APPLICATION

by William T. Kelley
University of Pennsylvania

IN A MULTi-product company with 
a number of separate advertis­

ing budgets it is difficult to con­
trol advertising expenditures. Yet 
some kind of control system must 
be instituted if the advertising ef­
fort is to be planned, directed, co­
ordinated, and evaluated effec­
tively.

Fortunately, the development of 
electronic data processing has 
greatly simplified this problem. The 
computer is ideally suited for tasks 
that involve the rapid manipula­
tion of large quantities of data.

This article describes a com­
puterized system for control of ad­
vertising expenditures that was de­
veloped for a large, diversified 
manufacturing organization. The 
system provides current budget 
control, costing information, ac­
counts payable control, auditing re­
ports, and statistical analyses of 
various kinds. Although it was de­
signed for a large decentralized 
company, it also may have appli­
cation in smaller companies where 
advertising is a significant part of 
the sales effort.

The company in which this sys­
tem was instituted has a number 
of manufacturing divisions and a 
central advertising department that 
services the various operating de­
partments. The products are di­
vided among a number of product 
managers. A product manager may 
have only one product to market if 
the product is an important one— 
as measured by its sales volume or 
its contribution to profits—or he 
may have several (generally re­
lated) products if they are small 
and need less market planning and
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The advertising program can be modified as required, and a number of . . .

supervision. Sometimes a market­
ing manager oversees the work of 
several product managers. The lat­
ter also work closely with the ap­
propriate sales managers, who di­
rect field sales forces.

Product groups semiautonomous

Each product or product group 
has its own marketing plan and its 
own advertising budget. Before 
the advent of the computer, de­
tailed and timely budget control 
was difficult. Each advertising 
manager of a product or product 
group had to maintain his own 
records and controls, subject to the 
fiscal limitations imposed from 
above. Some did it well, some ade­
quately, some poorly, and some 
not at all. Top marketing manage­
ment never knew where it stood, 
for it was difficult to obtain an ac­
curate picture of the whole ad­
vertising effort—how the plans were 
progressing, where the money was 
being spent, how much money was 
left in the authorized budget, how 
much was committed, and the like. 
Moreover, it was difficult to ob­
tain an independent check of 
agency bills, media charges, print­
ing and typography bills, and other 
expenditures for outside materials 
and services.

Later the company centralized 
its control and installed a hand 
tabulation system, run by a large

WILLIAM T. KELLEY, Ph.D., 
is associate professor of 
marketing in the Whar­
ton School of Finance & 
Commerce, University of 
Pennsylvania. In the past 
he was visiting professor 
of marketing at the Uni­
versity of Lancaster, Eng­
land. Dr. Kelley received

his B.A. degree from the University of Toronto 
in 1941 and was awarded his Ph.D. from the
University of Pennsylvania in 1951. He is a 
member of the American Marketing Associa­
tion and the American Economic Association and 
a fellow of the Royal Economic Society, London. 

number of clerks. The clerks hand- 
posted to ledgers and drew data 
from the ledgers. Fifteen years ago 
advertising control was shifted to 
a punched card system. This made 
it possible to generate data more 
effectively, but the equipment pro­
vided what was mainly a data 
processing system rather than a 
means of analyzing and interpret­
ing data for management control 
purposes.

EDP background

The company has had a com­
puter center for more than a decade. 
There are three high-capacity com­
puters of different vintages, all knit 
together in a compatible system 
that in total has a very high capa­
city. The advertising control sys­
tem requires only a small fraction 
of the total time available on the 
computers, so that the chargeback 
for computer services to the ad­
vertising department is surprisingly 
modest, considering the rich output 
obtained.

The computerized advertising 
control program was instituted in 
1960 and built up gradually over 
the past several years. By now, as 
will be seen, a rather elaborate pro­
gram has been built into the com­
puter. It can be modified as re­
quired, and a number of special­
ized reports have been added with­
out much difficulty.

New input data are accumulated 
and fed into the computer once a 
week. The system as it now stands 
is shown in Exhibit 1 on page 43 
and Exhibit 2 on page 44. The in­
put feeds into the left side of the 
diagram in Exhibit 2, manipulation 
and calculation processes take 
place in the middle of the diagram, 
and output emerges at the right.

The computerized system is run 
by virtually the same number of 
people as in the hand tabulation 
days although the volume of data 
processed and reports produced 

has grown by a factor of about ten 
times since then. Thus, produc­
tivity per person in the section has 
multiplied many times, and person­
nel are used for quite different 
purposes, as will be explained 
later.

The best way to understand the 
advertising control system is to 
look first at the input—what kinds 
of data go in—and then to consider 
the output—what kinds of statistical 
tabulations and reports are pro­
duced and what use they are to 
management. Input items are listed 
in Exhibit 3 on page 45, output 
items in Exhibit 4 on page 47. The 
details of what happens in be­
tween, the data processing, will not 
be discussed here since the object 
of this study is to see the kinds of 
data useful to marketing manage­
ment that such a system can pro­
duce rather than to show how the 
data are manipulated and proc­
essed.

Appropriation and budget data

Each advertising manager is 
responsible for developing the 
budgetary proposal for the product 
or products for which he is respon­
sible. He figures each budget for 
one year; it is reviewed quarterly. 
The product manager, in collabor­
ation with the sales director, de­
velops his marketing plan for the 
product, clearly stating the market­
ing objectives for the next fiscal 
year.

The advertising manager takes 
the marketing objectives and deter­
mines the part that advertising 
should play, in his opinion, to 
achieve the stated objectives. He 
translates this into specific tasks to 
be performed, developing an ad­
vertising plan for the product. He 
then decides which advertising 
instrumentality — space advertising, 
broadcast, direct mail, sales aids, 
etc. — can best perform each task. 
He also figures out how much sup-
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. . . specialized reports have been added without too much difficulty.

porting product publicity, which 
will be supplied by the public rela­
tions department, will be needed. 
He then quantifies the plan in 
order to help achieve the marketing 
goals: How many pages of maga­
zine advertising are required? How 
many spot television impressions? 
How many flip boards, brochures, 
price lists, etc. will be necessary 
to aid the salesmen in achieving 
the sales goal? The advertising 
agency often assists the advertising 
manager with his advertising plan, 
especially when it comes to work­
ing out the media part of the plan.

Then the various units are given 
prices and converted into dollar 
amounts. A full-page advertisement 
in a certain magazine costs so much 
per page, and we will use X num­
ber of pages; creative work will 
take so many man-hours of art 

service, so many man-hours of copy 
work, etc. The advertising agency 
estimates that it will need so much 
for other services, and so forth. A 
copy platform is worked out by 
agency and advertising manager, 
and it becomes the creative guide­
line in the advertising plan.

After the advertising tasks have 
been priced out, the budget pro­
posal is put together and taken by 
the advertising manager to the 
sales director and the product man­
ager. These executives may modify 
the proposal. Frequently the 
amount requested for advertising a 
product is deemed too great or is 
out of line in view of all other re­
quests from the other advertising 
managers. The product manager 
knows what he plans to sell and 
how much he plans to make per 
unit after deducting manufactur­

ing costs. Therefore he knows the 
gross margin for marketing and 
profit on the product he has to 
work with. He and the sales man­
ager also have ideas, based on past 
experience, about what is “normal” 
to spend for such a product (say, 
2 per cent of sales). He also knows 
that he must hold all expenses 
down to rock bottom, just enough 
to do the job but no more, if he is 
not to impair his profit margin and 
return on investment.

Thus, the advertising manager, 
using the task method, builds up 
his estimate of what he thinks 
needs to be done and how much it 
will cost to do it that way. The 
product manager must balance all 
elements in his marketing mix- 
sales expense, sales promotion costs, 
and public relations support as well 
as advertising. Thus, in a sense the

EXHIBIT I
Accounting Department 

Data Processing—Budget System
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advertising manager builds from 
the bottom up, and the product 
manager figures from the total plan 
downward. The latter knows what 
he can afford to spend, and this is 
the top limit of the advertising 
budget. If the advertising man­
ager’s proposal is no higher than 
that limit, he is all right, although 
his plan may be criticized on other 
grounds. If he exceeds the limit, he 
must have a strong justification for 
his proposal, indeed so compelling 
as to convince the product man­
ager and his superiors to appro­
priate the extra funds. This seldom 
happens; usually the advertising 
manager must revise his proposal 
so as to cut it back.

After the product and sales man­
agers have approved the advertis­
ing budgets, they go to the head of 
the manufacturing division for ap­
proval or revision. Then they go 
up to the executive and finance 
committees for final approval. Once 
that has been obtained, the adver­
tising department has the authority 
to expend the funds.

Computer Data Processing 
Typical Input/Output Files

EXHIBIT 2

After formal approval, each ad­
vertising budget becomes input to 
the advertising control system. The 
authorized sum is broken down ac­
cording to plan by product line or 
brand and by each type of expendi­
ture-print media, broadcast media, 
production (cost of printing, typog­
raphy, plates, etc.), sales aids, di­
rect mail, department overhead 
(share of).

Allocation shifts possible

This “department authorized” 
column (see Exhibit 5 on page 48) 
becomes the control against which 
the advertising control people test 
actual expenditures. It is calculated 
for the whole year at the beginning 
of the fiscal year and fed into the 
machine. It is reviewed monthly 
by the advertising manager and 
altered as new market develop­
ments occur. The altered estimates 
become the “current estimate” 
column.

Perhaps the product in question 
does not need as much direct mail 

support as originally planned, but 
a competitor is hurting the share of 
the market enjoyed in New Eng­
land. After approval by the prod­
uct manager, the advertising man­
ager can reduce the current esti­
mate for direct mail and increase 
the amount for spot television, 
which will beef up advertising sup­
port in New England where it is 
needed.

The advertising manager may 
make such shifts among items in 
his budget as long as the total 
amount authorized by top manage­
ment is not exceeded by more than 
a certain percentage. This per­
centage is like a reserve, giving 
necessary flexibility to the budget 
while at the same time maintain­
ing budgetary control over adver­
tising expenditures generally. The 
advertising manager can also run 
over his budget in some periods 
and make up for it by running 
under at other times. The changes 
in the budget estimates in the form 
of a letter from the advertising 
manager are fed into the computer 
as they are made, thus keeping the 
input in the “current estimate” 
column as current as possible.

Every quarter the product man­
ager, sales manager, and advertising 
manager get together for a quar­
terly forecast. Business for the 
product is forecast for a year at 
every forecast session. At this time, 
alterations in the sales forecast may 
necessitate changes in the esti­
mated expenditures for advertising. 
This change, too, gets into the in­
put system.

Commitments

As the budgetary period pro­
gresses, the advertising manager or 
his advertising agency makes con­
tracts and agreements for space 
or time in media, creative services, 
printing, typography, and the like. 
Whenever a firm commitment is 
made, this fact, properly classified 
to the appropriate budget number 
by media, sales aids, and other 
categories, is entered into the sys­
tem. The prime document input is 
the purchase order of the adver- 
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Using department or its equivalent.
As soon as the delivery of a prod­

uct or accomplishment of a service 
is made under a commitment and 
the supplier sends his bill and it is 
verified and paid by the treasurer, 
this fact becomes input and is 
classified as expense against the 
budget applicable. At the same 
time the amount is removed (deb­
ited) from the “commitment” cate­
gory.

Overhead

Each advertising budget must be 
charged with its proportional 
share of the general departmental 
overhead. This includes input of 
rental of office space for the de­
partment and cost of joint facili­
ties such as salaries of the depart­
ment head, his assistants, and secre­
tarial staff; storage of materials; etc. 
The estimated amount of overhead 
is programed into the system to­
gether with instructions on how to 
allocate the overhead to the ad­
vertising budgets.

Tabular instructions

As in any data processing sys­
tem, instructions are programed in 
as to what calculations to make, 
what tables to produce, and the 
like. This remains programed in 
the computer, and changes are en­
tered as appropriate.

Input control and validity checks

A batch control system is used 
to cross check and test the ac­
curacy of the input data. Other 
validity checks are imposed, such 
as numeric document checks and 
checks to make sure that direct ex­
penses (e.g. space bills) are not 
charged to an overhead account, 
etc. It is important to have such 
checks on the quality of the input 
since errors will creep into any 
system.

Monthly budget report

The principal output of the sys­
tem is the monthly budget report, 

which is the basic advertising con­
trol report. It is worked up monthly 
and is distributed to each advertis­
ing manager and product manager. 
It shows these executives exactly 
how their campaign is progressing.

The report breaks the funds 
down by product and type of ex­
pense (space, time, direct mail, 
sales aids, production, agency fee, 
etc.) and lists individual projects 
(e.g., XYZ campaign). The user of 
the report can run his eye across 
the column (see Exhibit 5) and 
see how much was authorized, the 
revised monthly figure, how much 
was committed (under contract 
agreement of some kind), how 
much was spent, and the balance 
unexpended as authorized by the 
budget.

This report has a number of uses: 
The advertising manager can see 
precisely how he stands — how 
much of the budget is authorized 
to be spent on each item, how 
much has been committed and ex­
pended, and how much remains to 
be spent. He can evaluate the prog­
ress of the campaign as a whole 
and of each part of his program. 
He can take action on parts that 
are lagging or slow down action on 
parts for which the funds are get­
ting thin. It gives him a check on 
his agency’s performance. That 
part of the campaign that is the 
responsibility of the agency can be 
perused and analyzed. Parts be­
hind schedule can be highlighted 
for questioning.

Expenses running over the esti­
mate can be probed into. The re­
port flags the advertising manager 
down when he is overspent. If so, 
he must either stop future commit­
ments or collaborate with the 
product manager to shift funds 
from other items in the budget to 
the one in trouble. The report also 
alerts him when he is underspent. 
He can then increase commitments 
for the item or shift the funds to 
some other place in his budget that 
needs help.

If the whole budget is reaching 
the “peril point,” the limit al­
lowed by top management for over­
expenditure, say 10 per cent of the

Advertising Budget System 

Input Types

EXHIBIT 3

1. A_ — Forecasts of Expenditures 
and Corrections to Audit 
and Verification Masters

2. B1 — Executive Committee Au­
thorizations

3. B2 — Department Authorizations
4. B3 — Current Estimates
5. C_ — Commitments
6. E_& F_ — Expenses Against Documents 

Identified by Source 
A. J EV's, CEV's, APV's, etc.

7. P1 — Print Indicators

total, he can then take quick steps 
to find out why. Perhaps it is be­
cause of inflation in prices of me­
dia, printing, or other services pro­
vided for in the budget. The reason 
may be uneconomical behavior by 
the agency. It may be poor man­
agement on his part—he simply has 
failed to keep proper account of 
things. Whatever it is, he can diag­
nose the trouble and take steps to 
correct it. This report gives him a 
sensitive and current indication of 
his status.

The report also indicates which 
part of an advertising campaign is 
coming along according to plan 
and which part is behind schedule. 
For example, on a calendar year 
basis, the July report may show 
that about 50 per cent of the total 
budgeted amount for magazine ad­
vertising has been spent on prod­
uct X, just as planned, since uni­
form pressure is to be maintained 
on its market. But the figures re­
veal that only 20 per cent of the 
direct mail part of the plan has 
been expended. This leads the 
budget accountant and advertising 
manager to wonder about this 
figure and to investigate why it is 
so low. Sure enough, someone has 
“goofed” on that program, and at­
tention must be paid to it in order 
to “pull it out of the fire.”

Finally, the detail of the various 
items gives the advertising manager 
a chance to audit the charges if 
he wishes to do so. He probably 
will not do so since, as we shall see,
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One company that has had an 

EDP control on its 

advertising allocation and 

expenditures for about a 

year now is the Armstrong 

Cork Company. Armstrong 

uses a “Control Card" for 

each category of advertising 

activity rather than an 

overall “Budget Report" as 

is suggested here, but in 

principle the two systems 

work in very much the 

same way.

the advertising control system itself 
has an independent media audit.

The advertising manager can use 
the report to brief the product man­
ager on the advertising program. 
From the briefings, the product 
manager can compare the progress 
of the various programs. He can 
spot areas that need his attention- 
peril points, underexpenditure, ob­
viously poor progress of a cam­
paign, etc.

The control section monitors the 
monthly report and brings excess 
expenditure situations to the at­
tention of the relevant budget ad­
ministrators. Thus, it exercises in­
dependent budgetary control and 
can flag down difficulties that 
otherwise might be missed by 
management.

Budget detail report

The budget detail report is pre­
pared monthly at the same time as 
the monthly budget report. It gives 
the detail by individual vouchers of 
all advertising expenditures. It is 
used as an auditing tool by con­
trol and is an excellent cross ref­
erence. An internal report, it is not 
ordinarily distributed to the adver­
tising product managers.

Product distribution report

The product distribution report 
has the same detail as the monthly 
budget report, but it is broken 
down by end use for important 
categories of products. It allocates 
direct expenses by each individual 
product. This gives the product 
managers control over advertising 
expenditures by each brand or 
product type. It aids them in cal­
culating expenses against volume 
and in forecasting profit for each 
item for which they are respon­
sible.

Document distribution report

A segregation of commitments 
and expenses is run to report on 
each advertising subcontractor of 
the company—advertising agencies, 
cooperative advertising contracts, 

printing and typography vendors, 
direct mail firms, and the like. Job 
costing by purchase order is shown. 
This affords independent checks on 
the charges of suppliers. The prog­
ress of the cooperative advertising 
campaign is shown — amount com­
mitted or allowed for each account, 
account claims to date, amount un­
expended. This report enables the 
advertising manager and sales di­
rector to check whether an ac­
count is overexpended or under­
expended. In either case, follow-up 
action by a salesman with the con­
tractor may be instituted.

Audit and verification report

The audit and verification report, 
a system to audit media charges, 
shows authorized and actual ex­
penditures segregated by each ad­
vertising medium utilized. The re­
port is distributed by budget 
number. The advertising manager 
responsible for the budget analyzes 
the report and verifies that each 
item shown has been delivered (or 
the ad run) as shown. Notation is 
made of exceptions. An exception 
might be black and white instead 
of color, wrong rate, wrong unit 
(full page instead of half page), 
etc.

Independently of the advertising 
manager’s audit, the control sec­
tion gets a tear sheet or station 
affidavit showing that the adver­
tisement or commercial was run. 
The two audits may not agree. 
Suppose, for example, that the ad­
vertising manager has signified on 
his statement that the advertise­
ment has been run in a certain 
magazine, but the control people 
have received no tear sheet or 
other evidence to verify it. Then 
the discrepancy is brought to the 
attention of the advertising man­
ager.

The control personnel, who are 
specially trained in media rate 
structures (i.e. quantity and fre­
quency discounts), audit the rate 
charges. Two rate auditors check 
agency bills to analyze whether the 
company has been accorded the 
best rate. They also look for good 
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buys. For example, they may note 
that an advertising manager has 
run eleven advertisements in a 
magazine. By running a twelfth ad­
vertisement, he can qualify for an 
additional discount. The discount 
earned may all but cover the cost 
of the last advertisement. The con­
trol auditors will bring this situa­
tion to the advertising manager’s 
attention. The computer cumulates 
the number of magazine pages 
used, newspaper linage, number of 
insertions, dollar disbursements by 
each medium, and the like. These 
totals are used by the auditors to 
check that the best rate, in view of 
quantity and frequency discounts, 
has been obtained. Auditors use 
rate cards, Standard Rate and Data 
Service, and rate contracts from 
media as their basis for the audit.

The audit also can reveal other 
discrepancies — the wrong unit 
charged for or cases in which the 
advertising agency was underpaid 
or overpaid for service charges, 
fees, etc.

For cooperative advertising, ad­
vertising control personnel audit to 
determine whether claimants have 
billed at the proper rate, e.g., 
whether the store has billed at the 
lower local rate or at the consider­
ably higher general (national) rate. 
It also checks the validity of claims 
on the basis of sworn statements 
from radio or television stations 
that the spot announcements have 
been aired, publishers’ invoices, 
tear sheets of advertisements, and 
other evidence that the advertise­
ments in question are bona fide.

Operating expense report

The operating expense report 
provides a detailed breakdown as 
to how the advertising department 
overhead is distributed to advertis­
ing budgets and to products. If 
an advertising manager thinks his 
share is too high, he can spot 
where he thinks charges are exces­
sive and perhaps get an adjust­
ment. Top management can see 
how the overhead has been allo­
cated and whether it unfairly 
penalizes the profits of some prod­

ucts to the benefit of other prod­
ucts.

Other reports

Since the basic input is available 
on the tapes in such great detail, 
almost any breakout that manage­
ment wants can be provided. Sev­
eral have proved useful to the 
marketing executives:

The agency expenditure tabula­
tion is an independent check in 
great detail covering every ex­
penditure made by the advertising 
agency on behalf of an account and 
costs billed to it for agency ser­
vices. This makes possible a de­
tailed audit of agency charges and 
provides good surveillance of 
agency cost performance.

The cooperative advertising tab­
ulation recapitulates much of the 
material discussed above but af­
fords additional detail. All ac­
counts are printed out, and the 
status of each account’s authoriza­
tion, expenditures, and balance is 
given. It is most useful in con­
trolling the always vexatious co­
operative advertising program. Both 
sales and advertising managers are 
interested. The regional sales ex­
ecutives can be sent copies involv­
ing their particular accounts for 

EXHIBIT 4

Advertising Budget System Reports

1. Input Control
A. Input listing
B. Group totals

2. Document Distribution
A. Document number, description, and distributions
B. Current and to-date commitments and expense
C. Commitment balance

3. Budget and Budget Detail Reports
A. Department authorized and current estimates
B. Commitments and expense

4. Product Distribution
A. Budget and product code, description, and current estimates
B. Commitments and expense

5. Audit Report
A. Publication name and code
B. Contract period
C. Invoice number and date, budget code, production orders
D. Insertion date, description, actual and forecast amounts

6. Verification Report
A. Publication name and code, number of times ad is to appear
B. Invoice number and date, insertion date
C. Actual and forecast amounts

information and follow-up if they 
wish.

For the duplicate payments re­
port the machine is instructed to 
match all payments by time and 
amount. It will print out all cases 
in which two ostensibly different 
bills were of the same date, were 
of the same amount, and/or were 
paid the same day. This simple 
comparison, so easy for the com­
puter to make, has uncovered 
scores of overpayments and has 
been well worth the trouble and 
cost of making the run.

Additional advantages

There are other advantages that 
can result from computerization. 
One is payment control. Media 
bills from the advertising agencies 
are matched up with advertising 
department purchase orders and 
media schedules. If there is no 
match, payment is not authorized. 
This provides a check on the over­
payment of agency bills or on un­
authorized payment of the same. 
At the same time the computer 
makes a simultaneous distribution 
of overhead to budget accounts.

The system permits complete 
verification. Advertising control 
goes back to check after the fact.
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EXHIBIT 5

Before the computer it was im­
possible to go back and check every 
invoice; there were simply too 
many for more than spot checking. 
Now literally every invoice can be 
checked for validity, duplication, 
and correct discounts.

The system frees people for cre­
ative work. Before the computer 
system most of the efforts of per­
sonnel were occupied with the 
physical task of running the sys­
tem, processing papers, and com­
piling reports. Now, most of the 
energies of the personnel are de­
voted to analysis and interpreta­
tion of the data. True control is as­
sured. Moreover, people now have 
the time to plan for different re­
ports, new ways of checking, addi­

tional by-product reports of further 
aid to management, and the like. 
This extra time for thinking about 
applications of the system has 
made the system much more valu­
able to management and pertinent 
to its problems.

Conclusion

Automated expense control sys­
tems using computers are feasible 
and have been of great utility in 
exercising cost control and in im­
plementing sophisticated auditing 
procedures for advertising expen­
ditures. Provision of current in­
formation in great detail has 
enabled advertising and product 
managers to take corrective action 

quickly and decisively as emer­
gency situations develop. It has 
facilitated advance planning and 
has made possible an effective fol­
low-up on the progress of the ad­
vertising plan as it is worked out 
during the budgetary period. Sur­
veillance by several independent 
offices—advertising, product man­
agement, advertising control — 
makes it less probable that over­
charges, omissions, and the like 
will go undetected. Smaller organi­
zations could certainly benefit from 
such an advertising control system, 
but it has become a “must” for the 
large, decentralized, multi-product 
company where, because of their 
number, marketing programs can 
easily get lost in the shuffle.
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A $50,000 investment in a subsidiary acquired 30
years ago may well be worth $5,000,000 today.

Merger negotiations require more of the CPA advisor 
than a conventional audit of the acquired company. 
He must take into account the potential of that com­
pany backed by the resources of the acquirer.

THE CPA’S ROLE IN MERGERS

by David F. Linowes
Laventhol, Krekstein, Griffith & Co.

Growth through acquisition has 
been one of the most com­

mon methods of business expansion 
during the last two decades. The 
pace has accelerated to such an 
extent that completed mergers cur­
rently average about five for each 
working day and thousands of 
tentative mergers are worked on 
extensively each year but fall 
through for one reason or another 
during the latter stages of negoti­
ations.

The acquisition psychology is 

well known. After the last world 
war industry was faced with in­
satiable demands for its civilian 
products, and new supertechnology 
was ready for a giant lunge for­
ward. Completely new products 
were signs of the times. To build 
production facilities, to develop re­
search departments, and to create 
new products take much time, 
gifted manpower, and immense 
sums of money. Why not shortcut 
these painstakingly slow processes 
and acquire one or more companies 

that already have all these things?
Why would a company want to 

sell? Sometimes a family business 
has no second line of command 
ready to take over management 
from aging founders or there are 
estate tax problems that make the 
cost of keeping the business in the 
family prohibitive. Sometimes a 
company finds that it is expanding 
beyond the limits of its working 
capital. Frequently one-product 
companies are eager to become 
part of multi-product companies to
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Unrecorded assets and liabilities should be ferreted 
out and presented in the report of financial condition.

take advantage of the economies 
and efficiencies afforded by com­
mon selling and purchasing chan­
nels.

Auditing only part of role

The very nature of a merger, 
which requires first establishing 
values and then integrating large 
masses of statistical data and ad­
ministrative processes presents the 
imaginative CPA with great chal­
lenges and opportunities. These op­
portunities go beyond the conven­
tional audit function. Important as 
it is, auditing is only a fraction of 
the total service a CPA may ren­
der if he also provides manage­
ment advisory services.

The CPA’s services in a merger 
or acquisition may be classified 
into distinct phases, conforming to 
the steps in such a merger pro­
gram.

Valuation

When an acquisition is in the 
preliminary stages of consideration, 
the prospective purchaser must try

DAVID F. LINOWES, CPA, 
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thol, Krekstein, Horwath & 
Horwath, New York City. 
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ment Sciences, the Na­
tional Industrial Confer­

ence Board, and the Academy of Political 
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Council of the United Nations Association of 
New York and is Treasurer of the Amer­
ican Institute of CPAs. Many of his articles 
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to establish a fair price to offer for 
the company he seeks. This price 
may be based on many factors, but 
generally the starting point of all 
negotiating sessions is the financial 
statements. The audited financial 
statements, however, tell only part 
of the story. To be of maximum use 
to a purchaser, the selling com­
pany’s statements should be recast 
to reflect a truer picture of present­
day values than is normally shown 
on statements prepared in general 
accounting practice. Such recast 
statements become part of a pro 
forma report prepared by the CPA.

On the balance sheet there may 
be an item shown as a 50 per cent 
interest in a subsidiary acquired 
some 30 years ago. Today, that 
same subsidiary, originally valued 
at $100,000, may have a net worth 
of $10,000,000. Obviously, to prop­
erly show the value of this in­
vestment, the $50,000 investment 
should become $5,000,000 on a pro 
forma balance sheet.

Patents are frequently carried at 
a nominal value of $1, yet the mere 
existence of these patents may be 
the primary reason the acquiring 
company is seeking to make the ac­
quisition. The purchaser should 
place some fair value on these pat­
ents when he evaluates the finan­
cial statements.

Land may be more valuable

In this period of rising land 
values and explosive suburban 
growth, it is not uncommon for a 
company suddenly to find that un­
used excess acreage, which it 
bought 50 years ago along with its 

factory site, has substantial value 
as development land. Appropriate 
present-day values should be as­
signed to this acreage.

Close examination of the fixed 
assets could reveal some factory 
buildings in a depressed industrial 
area being carried at cost less nor­
mal depreciation. Present-day value 
for such property might be only a 
fraction of the book value. Often in 
such areas operating income from 
such a branch factory is marginal, 
and new management may expect 
to close it down. If so, the value for 
this property should be written 
down to the realizable value.

In general, undervalued and over­
valued assets should be fully dis­
closed and treated appropriately. 
Unrecorded assets and liabilities 
should be ferreted out and pre­
sented in the accountant’s specially 
prepared reconstructed report of 
financial condition.

Every effort should be made to 
discover and reflect contingent lia­
bilities. Care should be exercised 
to determine whether there exist 
any circumstances that would cre­
ate a new liability as a result of 
contemplated action after the 
merger. For example, if plans call 
for closing down a branch factory 
after merger, will liabilities be cre­
ated under the union contract or 
under employment contracts as the 
result of layoffs?

Special factors

Frequently the purpose of the 
acquisition determines which items 
require special attention. If the 
CPA has been informed that the 
principal purpose of the merger is 
for the purchaser to utilize ex­
cess working capital of the seller 
more productively, special analysis 
should be made of the current 
asset and current liability sections 
of the acquired company’s balance 
sheet.

If the apparent excess of work­
ing capital is in cash, the cash may 
in fact be distributed among doz­
ens of bank accounts around the 
country for the use of the branches 
of the company. In this event, 
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there probably would not be any 
surplus of cash actually available 
for siphoning off; such cash would 
have to remain relatively fixed as 
working capital just as it had al­
ways been.

Similarly, on first examination 
accounts receivable and inven­
tories may appear to be unneces­
sarily high in relation to the 
volume of business and therefore 
subject to substantial liquidation. 
Further analysis could reveal, how­
ever, that the nature of the industry 
requires long credit terms and com­
pletely stocked warehouses in 
many locations ready for prompt 
delivery to customers.

Effects of merger

In the preparation of the recon­
structed pro forma income state­
ment provision has to be made in 
most cases for substantial changes 
in the depreciation and amortiza­
tion charges. Sales should be ana­
lyzed to determine whether com­
petitors of the acquiring company 
are among the selling company’s 
customers. Such outlets would prob­
ably be lost after the merger, and 
provision should be made for an 
appropriate reduction in forecasted 
sales.

Sometimes the company being 
acquired has been so limited in 
working capital that it has had to 
forego significant quantity dis­
counts in its purchases. If the mer­
ger will bring in adequate financ­
ing, then the savings through quan­
tity raw material purchases may be 
reflected in the pro forma income 
statement.

If the purchaser has good dis­
tribution facilities, and the prod­
ucts of the new company are suf­
ficiently compatible to be sold 
through the same sales channels, 
then consideration should be given 
to the anticipated increased sales 
and/or lowered distribution costs.

Included in the CPA’s full pro 
forma report on the financial con­
dition of the proposed acquisition 
should be a cash flow statement as 
well as significant ratios. These ra­
tios may include all the normal 

financial ratios submitted in a long- 
form report, but they should also 
include many ratios and computa­
tions not as familiar to the average 
accountant. These are the ratios 
and computations that are com­
monly used by investment bankers. 
Items such as “Net Quick,” “Market 
Capital,” and “Sales to Common 
Stock Equity” are meaningful and 
could be significant in an acquisi­
tion analysis.1

1 The book Security Analysis by Benja­
min Graham, David L. Dodd, and Sid­
ney Cottle (Fourth Edition, McGraw-Hill 
Book Company, New York, 1962) gives 
excellent definitions and examples of 
applications of these and other ratios.

Without making a conventional 
audit, the CPA consultant must 
satisfy himself that he understands 
the composition of all material 
items he proposes to include in 
the pro forma statements. This he 
does by examining documents 
made available to him and by con­
versations with key executives.

The figures in the completed 
pro forma statements must be 
fairly stated in relation to the going 
concern value in the hands of the 
purchaser. The fact that the orig­
inal statements of the company 
were regularly audited by a CPA 
firm does not obviate the need for 
this recasting of all figures, largely 
because figures presented in ac­
cordance with “generally accepted 
accounting principles” do not nec­
essarily represent fair present-day 
values.

After the pro forma report is 
completed and submitted to the 
client, the CPA may be called upon 

"Going concern" values are valid only if the 
acquiring company is sure the personnel of 
the acquired company will stay on the job.

to advise the negotiators. Here the 
resourceful accountant can be in­
valuable to his client by bringing 
into play his background in taxes, 
SEC regulations, and corporation 
finance as well as his own business 
acumen. At this stage the CPA also 
would be consulted on whether the 
acquisition should be a “pooling of 
interest” or “purchase.”

After terms are agreed to and 
the legal merger takes effect, there 
then open up two other areas of 
substantial service by the CPA.

Audit of acquisition

The immediate area is an audit 
of the newly acquired company. 
This may be a conventional audit, 
with especial emphasis on items 
that may have given rise to ques­
tioning during the negotiations. 
Frequently certain items of a mer­
ger agreement are left open pend­
ing a determination of values by 
just such an audit. There is no need 
to elaborate on the service per­
formed at this stage since it is 
done in accordance with generally 
accepted audit standards.

The final role played by the CPA 
consultant could be the most sig­
nificant and lasting.

integration

In a takeover control is first ex­
ercised over the acquired company 
through financial supervision and 
required reporting of economic 
data. This means that immediately 
after the legal merger has been ef­
fected, new reporting procedures 
must be developed, and the organi-
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Jealousies and antagonisms between opposite num­
bers in the merged companies are to be avoided at 
all costs. Make sure all sides know who is boss.

zational structure of the account­
ing and administrative departments 
may have to be modified. This is 
the beginning of the long and 
sometimes explosive integration 
process. Yet if the merger is to 
work out successfully, harmony and 
cooperation among all personnel 
are essential.

The acquiring company has ne­
gotiated for and purchased “going 
concern” values. Such values are 
valid only if the acquisition in­
cludes an organization of people, 
for people, not figures, are the key 
to going concerns. Everything pos­
sible must be done to prevent the 
appearance of disruptive factors. 
As Mvles L. Mace expresses it, 
“Each organization that a company 
acquires is made up of a unique 
combination of human and physi­
cal assets, and it is the job of the 
acquiring company management to 
motivate and administer this unique 
group so as to achieve the objec­
tive which made the arrangement 
appear to be a good one in the first 
place. Preoccupation with financial 
angles of a merger deal often re­
sults in a failure to plan for the 
maintenance or strengthening of 
the going concern value of the 
acquisition.”2

2 “Mergers and Incentives” by Myles L. 
Mace, Harvard Business School, in In­
centives for Executives, edited by David 
W. Ewing and Dan H. Fenn, Jr., Mc­
Graw-Hill Book Company, New York, 
1962.

Because of the CPA’s training 
and unique background in dealing 
objectively with many types of 
people in various administrative 

set-ups, he is in an excellent posi­
tion to render invaluable service as 
an advisor all during the integra­
tion process.

Organization

As a starting point, organization 
charts of the accounting and ad­
ministrative departments for both 
the acquired company and the ac­
quiring company should be pre­
pared. These charts should indi­
cate by name the person currently 
occupying each position. Biograph­
ical sketches and performance rec­
ords for each of these people 
should also be available for study.

At the same time paperwork flow 
charts should be prepared that set 
forth procedures currently in ef­
fect. With this materia] on hand, 
a careful evaluation of the best 
personnel and systems in each com­
pany can be made. This work may 
be executed by a committee com­
posed of the administrative head of 
each company and the consulting 
CPA. Out of this study should 
evolve the framework for integra­
ting the accounting and admin­
istrative functions, including a re­
vision of paperwork procedures 
where necessary and a clarification 
of organizational relationships.

Who is boss?

Organizational relationships must 
be clarified early to avoid misun­
derstandings and disruptive atti­
tudes. This clarification should 
cover such basic points as where 
each person’s responsibility begins 
and ends under the merged set-up; 

what reports are to be submitted 
and to whom; and who is superior 
to whom.

What to do with excess super­
visory manpower when functions 
are combined is always an impor­
tant consideration. Such questions 
as these must be answered: Which 
chief accountant is chief, and which 
controller is boss? Possible benefits 
of a merger are quickly lost if key 
personnel stop doing their best or 
if the executive payroll goes up be­
cause the headquarters office de­
cides to hire top financial or ad­
ministrative executives to sit above 
the chief financial or administra­
tive officers of the merged com­
panies. The CPA advisor can ma­
terially assist management by 
pointing up these human relations 
elements in a merger.

So these are some of the things 
that must be done: a hard look at 
current values and assets of the 
company being acquired; evaluation 
of the effect the acquirer’s resources 
would have on it; some insurance 
that its personnel will stand by.

No matter how pretty and com­
prehensive the elaborate pro forma 
financial statements may appear 
when presented to top executives, 
no financial merger can really be 
considered consummated until 
there is organizational merger. Post­
poning this integration in the hope 
that matters will work out by them­
selves as the members of each 
group of executives get to know 
one another better can be, and 
often is, disastrous. By constructive, 
mutually accomplished integration, 
new systems and machines may be 
explored, needless paperwork can 
be eliminated, and a progressive 
atmosphere may evolve in the en­
tire administrative area.

A word of caution. If, after study, 
it appears that nothing can be 
gained by unifying the systems, 
then let things remain as they are. 
We should not concern ourselves 
with building neat, uniform organi­
zational and flow charts as an end 
in itself. Our objective must al­
ways be efficient, harmonious inte­
gration in a manner which will per­
mit effective control.

52 Management Services

54

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 4 [1967], No. 5, Art. 11

https://egrove.olemiss.edu/mgmtservices/vol4/iss5/11



Short-term investment of idle corporate cash can pay 
off very well, if four major criteria are kept in bal­
ance. Here is a mathematical pointing system to aid 
management in finding a safe and profitable pro­
gram —

THE INVESTMENT OF CORPORATE CASH

by Edward J. Mock
The George Washington University

In recent years the investment of 
corporate cash in the money 

market has become an important 
part of the financial manager’s re­
sponsibility. The new attention to 
profitable short-term investment is 
part of a growing emphasis on in­
creasing the velocity of corporate 
funds. The reasons for this trend 
(chiefly the increased availability 
of cash because of high deprecia­
tion charges and the rising level 
of interest rates, which makes it 
more costly to hold idle cash) and 

some of the ways of conserving and 
making better use of cash were dis­
cussed in detail in an earlier issue 
of Management Services.1

1See “Increasing the Velocity of Corpo­
rate Cash” by Edward J. Mock and 
Donald H. Shuckett, M/S, July-August, 
1966, p. 39.

The financial managers of cor­
porations that have large amounts 
of surplus cash are responsible for 
putting it to work at a high yield 
while at the same time keeping it 

secure. This is a highly skilled task. 
Today’s money market offers a 
wide range of temporary securi­
ties from which the financial man­
ager may choose, and they vary 
widely in risk and return. The pur­
pose of this article is to examine 
the characteristics of the major 
available investment alternatives in 
relation to corporate policy and to 
suggest a mathematical pointing 
system that holds safety, liquidity, 
length of maturity, and yield in 
balance.
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Each of the four investment 

criteria (safety, liquidity, 

length of maturity, and 

yield) is assigned an 

arbitrary value. The most 

important criterion, safety, 

is given the highest factor 

value, 4; the least important, 

yield, is given the lowest 

factor value, 1. Then the 

principal types of money 

market securities are listed 

and ranked in relation to 

each other.

The short-term securities in 
which corporations most commonly 
invest are listed in Exhibit 1 on 
page 55. In selecting among them 
the financial manager must evalu­
ate them in terms of those same 
four principal criteria: safety of 
principal, the liquidity or market­
ability of the security, maturity, 
and yield.

Safety first consideration

It is essential to ensure the safety 
of corporate funds. To do so, many 
financial managers restrict them­
selves to marketable investments 
that remain relatively stable in 
price. Thus they minimize the risk 
of capital loss if liquidation should 
become necessary.

Another important ingredient of 
safety is the financial stability of 
the organization sponsoring the se­
curity. Securities guaranteed by the 
United States government or issued 
by a government agency are con­
sidered the safest. The degree of 
safety of commercial paper, finance 
company paper, and certificates of 
deposit depends to a large extent 
on the size and reputation of the 
issuing corporation or bank.

Since surplus cash is available 
primarily for short-term invest­
ment, liquidity is a major consider­
ation. It should be possible, in case 
of need, for financial managers to 
convert the investments into cash 
on short notice.

Short maturities are also pre­
ferred since most companies intend 
to use the invested cash in the 
near future for receivables, inven­
tory, or other payments—or want
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to have it reasonably available as 
a hedge against the unexpected. If 
the cash invested is earmarked for 
specific payments, such as divi­
dends or taxes, it is desirable to 
acquire a flexible security with 
maturity dates chosen to coincide 
with the date of the cash dis­
bursement.

The final objective of short-term 
corporate investment, of course, is 
to maximize yield. Minute varia­
tions in yield can be significant 
when large sums of money are in­
volved; for a corporation with ex­
cess cash of $25 million, for exam­
ple, an increase of only one basis 
point (0.01 per cent) can have a 
major impact. To obtain higher 
yields within the limits of safety 
and corporate policy requires care­
ful selection of securities.

Weighting investment factors

To evaluate a security in terms 
of these four criteria, safety, li­
quidity, maturity, and yield, a 
company might develop a model 
such as that illustrated in Exhibit 
2 on page 56. This model is essen­
tially a point system for ranking 
the securities by weighted factors 
for the four criteria.

Each of the four investment cri­
teria is given an arbitrary value of 
one to four. The most important 
criterion, safety, is given the high­
est factor value, 4; the least im­
portant criterion, yield, is given 
the lowest factor value, 1. Then 
the principal types of money mar­
ket securities are listed and ranked 
in relation to each other. The rank 
of 1 represents the greatest risk 
and the least return. Finally the 
security’s rank is multiplied by 
each of its factor values to obtain 
a tabulation of weighted security­
factor values. The total of the 
weighted values represents the 
relative strength of each security. 
The higher the total number the 
stronger the security.

The ranking of the securities de­
pends on the current yield rates 
and the extent to which the securi­
ties meet the other investment cri­
teria. To arrive at the values in
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Principal Short-Term Corporate Investment Alternatives

Securities

Treasury Bills
91-day maturity, issued weekly

U. S. Treasury Notes, Certificates of Indebtedness, and Tax 
Anticipation Certificates

More than 91-day but less than five-year maturities

Federal Agency Securities
Offerings of five federally sponsored credit agencies 
(federal land banks, banks for cooperatives, federal 
home loan banks, federal intermediate credit banks, 
Federal National Mortgage Association) that issue their 
own securities and borrow directly from the public 

Most corporate portfolios are restricted to nine-month to 
one-and-a-half-year maturities

Public Housing Authority Notes
Issued to finance various government land development 
projects

Most corporate portfolios are restricted to one-year ma­
turities

State and Local Bonds
One-year and longer maturities (A number of states will 
provide almost any maturity required by a corporate 
buyer.)

Bankers' Acceptances
One-month to six-month maturities (usually three months)

Comments

These are the most popular investment since they combine security 
(as obligations of the U. S. government) with liquidity (because of 
the frequency and regularity of their issuance).

Also popular, these are useful for companies that wish to invest to 
meet specific cash requirements (dividends, taxes, and capital ex­
penditures).

These securities are not guaranteed by the federal government, and 
their yield is generally just above that of Treasury securities. How­
ever, they are considered very safe investments.

Time Certificates of Deposit (CD's)
Activity is generally restricted to prime certificates with a 
maximum maturity of 90 days. However, maturities of 
up to a year are available.

Finance Company Paper
Short-term maturity, usually 90 days (A number of 
finance companies will provide almost any maturity re­
quired by the corporate buyer.)

Commercial Paper
Usually four-month to six-month maturities but some­
times as short as five days (Purchasers usually intend to 
hold such obligations until maturity.)

These securities have the double advantage of being guaranteed by 
the federal government and of being tax-exempt. The latter fea­
ture makes the effective yield to a corporation roughly double 
that quoted. The strong demand for these notes makes them very 
liquid in the secondary market.

Those rated AA and AAA are considered very safe investments. 
Their tax-exempt status makes them the highest-yielding security 
in the money market. They are sometimes used to meet specific 
cash requirements.

A bankers' acceptance is a time draft, drawn on a large bank by 
a trader, that becomes a negotiable instrument and can be dis­
counted for resale to investors. It is considered a very safe in­
vestment.

The CD is a receipt given by a bank for a time deposit of money. 
The bank promises to return the amount deposited plus interest 
to the bearer of the certificate on the date specified. The certifi­
cate is transferable and may be traded before its maturity date. 
The current maximum rate for certificates over $100,000 is 5½%; 
under $100,000, 5%. Market rates for prime certificates are often 
¼% higher than rates for Treasury bills of comparable maturity. 
Because the denominations offered are large and Federal Deposit 
Insurance Corporation protection is limited to $10,000, the size 
and reputation of the issuing bank are important.

These obligations of companies financing consumer appliances and 
automobiles are reasonably safe, but much depends upon the 
reputation of the issuing company. They are traded on the sec­
ondary market, and maturity dates are usually very flexible. 
Yield is generally high.

Commercial paper today consists mainly of short-term, unsecured 
promissory notes issued by a relatively small group of highly 
rated companies. The yield is usually the highest of those that 
can be obtained from any short-term security except tax-exempts.

EXHIBIT I

the example the yield rates for Oc­
tober, 1966, were used. The length 
of the maturity was evaluated by 
giving the shorter maturities the 
higher value. To evaluate liquidity 
and safety the considerations men­
tioned earlier in the article were 
used. The model developed here 
would be useful until yield rates 
fluctuated significantly or until a 

new type of money market instru­
ment were offered.

The actual selection of a com­
plete investment portfolio also re­
quires consideration of the cor­
poration’s basic investment policy. 
The financial manager must de­
termine what percentage of the 
portfolio each type of security 
should represent.

A way of comparing the total 
yields from portfolios of varying 
composition is shown in Exhibit 3 
on page 57. In this matrix of al­
ternative portfolios2 the percentage

2Adapted from Money-Market Invest­
ments: The Risk and the Return, Mor­
gan Guaranty Trust Company of New 
York, New York, 1964, page 56, Table 4.
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If a company were investing $20,000,000 annually in the money market. . .

EXHIBIT 2

Relative Value of Securities as Related to Risk and Return Factors 
Security's Relation to Factor

Safety

Treasury Bills 7
U. S. Treasury Notes 6
Federal Agency Securities (FHLB) 3
PHA Notes 5
State and Local Bonds (tax-free) 4
Bankers' Acceptances' 2
Time Certificates of Deposit 2
90-day Finance-Company Paper 1
Commercial Paper 2

*adjusted to before tax for comparison purposes 

times (X) 

Value of Factor

Safety
Liquidity
Length of Maturity
Adjusted (before tax) Yield 

EQUALS (=)

Weighted Security-Factor Values

Liquidity

9 
8
6
7
5
2
4
1
3

4
3
2
1

Maturity Adjusted Yield

7 1 5.22%
1 2 5.36
2 4 5.55
4 8 6.66*
3 9 7.50*
7 5 5.65
6 3 5.45
7 6 5.88
5 7 6.00

Safety Liquidity Maturity Yield Total Rank

Treasury Bills 28 27 14 1 70 1
Treasury Notes 24 24 2 2 52 3
Federal Agency 12 18 4 4 38 5
PHA Notes 20 21 8 8 57 2
State Bonds 16 15 6 9 46 4
Bankers' Acceptances 8 6 14 5 33 8
Certificates of Deposit 8 12 12 3 35 6
Finance-Company Paper 4 3 14 6 27 9
Commercial Paper 8 9 10 7 34 7

of the composition of a given in­
vestment portfolio that a specific 
investment medium makes up is 
multiplied by the applicable yield 
to derive the weighted yield fac­
tor for that investment medium in 
that investment program. The 
weighted portfolio return for a giv­
en investment program is deter­
mined by summing the weighted 
yield factors.

Time base of matrix

In the matrix presented as an 
example the yield rates on U. S. 
Treasury bills, commercial paper, 
Federal Home Loan Bank bonds, 
bankers’ acceptances, 90-day fi­
nance company paper, certificates 
of deposit, and Treasury notes rep­

resent the highs for October, 1966. 
The yield on tax-exempt securities 
is the adjusted pretax average 
yield on Public Housing Authority 
notes and state and municipal 
bonds for October, 1966.

Portfolio policies

The eight investment programs 
presented can be used to demon­
strate the corporate investment 
policies and decisions behind the 
percentage composition of the port­
folios. Programs A and B repre­
sent conservative portfolios for a 
company mainly concerned with 
security of principal. This company 
maintains primary reserves in the 
form of Treasury bills and notes to 
provide funds for unforeseen dis­

bursements on short notice or to 
meet unexpected variations in op­
erating cash requirements.

Programs C and D are still con­
servative, with 40 per cent of the 
funds in Treasury bills and notes, 
but they strike more of a balance 
between short- and longer-matur­
ity investments, thus increasing the 
yield. A company could invest 40 
per cent in certificates of deposit, 
Federal Home Loan Bank bonds, 
Public Housing Authority notes, 
and tax-exempt securities for the 
primary purpose of meeting a par­
ticular predictable future cash 
need, e.g., dividends or plant ex­
pansion. Such securities are pur­
chased to mature on or near the 
date of the cash need. This avoids 
the liquidity risk.
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. . . there would be a difference of $185,400 in interest earned between Programs A and H.

Matrix of Alternative Portfolios

Program Percentage Composition of Portfolio Yields

TB TN CD FHLB BA CP PHA TE

A 30% 30 10 10 5 5 5 5% TB 5.22%
B 25 25 10 10 10 5 10 5 TN 5.36
C 20 20 10 10 10 10 10 10 CD 5.45
D 20 15 10 10 10 10 15 10 TIMES FHLB 5.55 EQUALS
E 15 10 5 10 10 20 15 15 (X) BA 5.65 (=)
F 10 10 10 10 10 10 20 20 CP 6.0
G 10 5 5 10 10 10 25 25 PHA 6.66
H 5 5 5 5 10 10 30 30 TE 7.50%

Program Weighted Yield Factors Weighted Returns on Portfolio

TB TN CD FHLB BA CP PHA TE

A 1.566% 1.608 .545 .555 .282 .3 .333 .375% 5.564%
B 1.305 1.34 .545 .555 .565 .3 .666 .375 5.651
C 1.044 1.072 .545 .555 .565 .6 .666 .750 5.797
D 1.044 .804 .545 .555 .565 .6 .999 .750 EQUALS 5.862
E .783 .536 .272 .555 .565 1.2 .999 1.125 (=) 6.035
F .522 .536 .545 .555 .565 .6 1.332 1.5 6.155
G .522 .268 .272 .555 .565 .6 1.665 1.875 6.322
H .261 .268 .272 .277 .565 .6 1.998 2.25 6.491%

Adapted, with permission, from Money-Market Investments The Risks and the Return, 
copyright 1964 by Morgan Guaranty Trust Company of New York, New York, page 56, Table 4.

EXHIBIT 3

The emphasis in Programs E 
and F is on medium-term maturity 
dates, with 40 per cent invested 
in bankers’ acceptances, Federal 
Home Loan Bank bonds, and com­
mercial paper. This portfolio car­
ries somewhat greater risk and 
therefore higher returns. Forty per 
cent of the portfolio is in Public 
Housing Authority bonds and tax- 
exempt securities. A company with 
such a portfolio usually can pre­
dict its operating cash require­
ments with considerable reliability.

Programs G and H are the most 
dynamic. They are well balanced 
between medium-term and long­
term maturities. Moreover, they 
provide for a short- and medium­
range safety factor in the form of 
Treasury bills, notes, and negotia­

ble certificates of deposit. Primary 
emphasis is on Public Housing Au­
thority and tax-exempt securities, 
which produce the highest yields; 
60 per cent of the portfolio is in­
vested in these securities.

Possibilities of profit

The impact of increasing the re­
turn on an investment portfolio by 
a fraction of a per cent is clear 
from the following calculation: A 
basis point (0.01 per cent) of 
yield has a value of $1,000 per 
$1,000,000 invested each year. This 
means that if a company were in­
vesting $20,000,000 annually in the 
money market, there would be a 
difference of $185,400 in interest 
earned each year between Pro­

grams A and H, as presented in 
the matrix decision model. This 
might be enough to compensate 
for the higher risk of Program H. 
It might also be sufficient to pay 
the salary of a good portfolio man­
ager and his staff.

The financial manager of a com­
pany with large amounts of excess 
cash to invest must utilize the 
available investment media skill­
fully to obtain high yields. By us­
ing the two analytical techniques 
presented in this article, he can 
evaluate his alternatives in terms 
of the basic investment criteria 
and of basic corporate policy. 
With this information as a tool, 
he should be able to increase the 
return on his total portfolio with­
out undue sacrifice of security.
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TB: 91-day U. S. Treasury Bills
TN: U. S. Treasury Notes
CD: Negotiable Time Certificates of Deposit

FHLB: Federal Home Loan Bank Bonds
BA: Bankers' Acceptances
CP: Commercial Paper

PHA: Public Housing Authority Bonds
TE: Tax-Exempt Securities
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what people are writing about

BOOKS

Financial Analysis to Guide Cap­
ital Expenditure Decisions (Re­
search Report 43), National Asso­
ciation of Accountants, New York, 
1967, 193 pages, $2.50.

Despite its designation as a re­
search report, this paperback vol­
ume is intended to summarize ex­
isting knowledge rather than to 
break new ground. The result is a 
thoroughly up-to-date working 
guide to the entire capital budget­
ing and capital expenditure con­
trol process.

The various aspects of capital 
expenditure decision making are 
among the most popular topics in 
management magazines and aca­
demic journals. No businessman 
could be blamed for feeling that 
the subject has been done to death. 
Why another book about capital 
budgeting?

The answer is that there has 
been substantial progress in this 
field in recent years—and not only 
in the development of theories. As 
this book, partly based on a survey 
of practice in progressive corpora­
tions, shows, companies are ac­
tually using techniques like sensi­
tivity analysis and simulation.

Here is a comprehensive report 

on the state of the art. In addition 
to such well worked over areas as 
the various methods of evaluating 
the return from proposed projects 
and lease-purchase analysis, it 
covers long- and short-range plan­
ning, determination of the size of 
the capital budget, administrative 
procedures in capital budgeting, 
project control, and post-comple­
tion audits.

A chapter on "modern” analyti­
cal techniques takes up sensitivity 
analysis, risk analysis, simulation, 
linear programing, CPM and PERT, 
and some computer program mod­
els available from equipment manu­
facturers. Thirty-six exhibits illus­
trate the application of the various 

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 
E. J. Blakely, University of Wisconsin, Madison 
Thomas J. Burns, The Ohio State University, Columbus 
George Prater, University of Washington, Seattle

Robert L. Dixon, University of Michigan, Ann Arbor 
Leonard A. Doyle, University of California, Berkeley 
Dale S. Harwood, Jr., University of Oregon, Eugene 
H. P. Holzer, University of Illinois, Urbana
Walter B. Meigs, University of Southern California, Los 

Angeles
Herbert E. Miller, Michigan State University, East 

Lansing
John H. Myers, Northwestern University, Chicago 
Carl L. Nelson, Columbia University, New York 
Michael Schiff, New York University, New York 
Willard E. Stone, University of Florida, Gainesville 
Rufus Wixon, University of Pennsylvania, Philadelphia
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techniques. In most cases the meth­
ods are described in sufficient de­
tail to permit their use with little 
if any reference to additional 
sources.

Even the financial man who has 
kept up with this field should find 
this volume useful.

Incentives in Manufacturing: In­
dividual and Plantwide, by R. C. 
Scott, Vols. 1 and 2, The Eddy- 
Rucker-Nickels Company (4 Brat­
tle Street, Harvard Square, Cam­
bridge, Mass. 02138), 1966 and 
1967, 32 and 47 pages, respectively, 
$1 each.

These pamphlets, basically pro­
motion pieces for the sort of incen­
tive program the author’s firm in­
stalls, provide a biased but inform­
ative description of group incentive 
programs.

Despite the subtitle, little atten­
tion is given to individual incen­
tive plans in these booklets, re­
prints of a series of articles first 
published in Circuits Manufactur­
ing magazine. The emphasis is on 
the costs and weaknesses of incen­
tive plans for individuals, not on 
procedures.

Profit sharing and other types of 
plantwide incentives get a more 
thorough discussion. The author 
tells how to install and maintain 
them, with case examples, and 
warns against possible pitfalls. The 
reader who keeps in mind that the 
author has an axe to grind—and 
makes the appropriate mental ad­
justments—will find these pamph­
lets useful background material.

Understanding Computers by 
Thomas H. Crowley, McGraw- 
Hill Book Company, New York, 
1967, 142 pages, $2.45 paperback, 
$4.95 hard cover.

This laymans guide to the com­
puter is a first-class job of simpli­
fication.

Among the dozens of books that 
seek to bring the computer down 
to the level of the common man 
this may well be the best.

Based on an adult education 
course the author taught to house­
wives, this book is pitched to the 
high school level in style and in 
the background assumed. It re­
quires no knowledge of mathe­
matics beyond simple arithmetic 
and no understanding of physics or 
engineering.

It is difficult to explain what a 
computer is and how it operates 
within these limitations, but Mr. 
Crowley has done it. Unlike most 
writers on this subject, he does not 
get bogged down in the details of 
electronic gadgetry. He concen­
trates on the basic concepts be­
hind the computer—symbols and 
their manipulation — and manages 
to make them crystal clear.

This is not really a businessman’s 
book. The author (who directs the 
Computing Science Research Cen­
ter at Bell Telephone Laboratories) 
is interested in the machine not 
the data processing function, and 
his discussion of applications is 
skimpy. Read in conjunction with a 
more business-oriented populariza­
tion, however, this book is a splen­
did introduction to computers.

Computers and Small Manufac­
turers by Alexander M. Blanton, 
Joseph Traut, and Associates, 
Computer Research & Publications 
Associates (P.O. Box 48G, Lenox 
Hill Station, 217 East 70th Street, 
New York, N.Y., 10021), 159 pages, 
$17.50.

A survey of small manufacturers’ 
experience with computers is com­
bined with standard information 
about electronic data processing.

This volume, a book-length term 
paper prepared by a group of Har­
vard Business School students, is 
described by its authors as the 
“first major study of computer use 
in the operations of small manu­
facturing companies.” Its chief, 

though unstated, finding appears to 
be that computer use in small 
manufacturing companies does not 
differ greatly from that in larger 
ones.

The authors surveyed a number 
of small manufacturers in the Bos­
ton area that use computers. The 
results of this survey, while not 
startling (i.e., the ability to per­
form operations that were previ­
ously impractical was the most im­
portant benefit of the computer), 
were well worth reporting. Par­
ticularly interesting are the cost 
data and the case study applica­
tions.

The rest of the book, drawn 
largely from secondary sources, fol­
lows the usual feasibility study, in­
stallation, service center, etc., out­
line. These authors had enough 
original material for a good mag­
azine article; the book as a whole 
treads too much familiar ground 
to be worth the investment.

Briefly Listed

Glossary of Management Tech­
niques by Her Majesty’s Treasury, 
Her Majesty’s Stationery Office, 
London, 1967, 26 pages, $.55.

This booklet lists some sixty of 
“the principal techniques, particu­
larly those in the management ac­
counting field, which are available 
as aids to efficient and economical 
management.” The terms are de­
fined, in some cases with some how- 
to-do-it information, and references 
are supplied, with the aim of in­
dicating “to the layman whether a 
particular problem with which he 
has to deal might be a suitable 
candidate for the application of a 
particular technique.”

Selected References on Manage­
ment Consultation, Association of 
Consulting Management Engineers, 
Inc., New York, 1967, 23 pages, $1.

This bibliography, prepared an­
nually by the ACME staff, lists 
books, pamphlets, papers, proceed­
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ings, and theses on management 
and management consulting that 
might be helpful to consultants.

MAGAZINES

Computer Time-Sharing—Every­
man at the Console by Jeremy 
Main, Fortune, August, 1967.

This report on the current status 
of time sharing makes it clear that 
the technique’s real impact is yet 
to come.

Time sharing, the programing of 
a computer so that it can serve 
many users simultaneously, is the 
most exciting current development 
in electronic data processing. This 
article reviews the rather limited 
progress to date and attempts to 
forecast the future.

Ultimately time sharing is likely 
to be the basis of the much dis­
cussed computer utility. There are 
problems, however. With large- 
scale systems there is risk that the 
computer will have to spend more 
time administering its programs 
than actually computing. With mul­
tiple users communications costs 
become crucial—and the relation­
ship between the computer indus­
try and the communications in­
dustry is currently in a state of 
confusion.

As a journalistic attempt to il­
luminate a complex subject, this 
article is not up to Fortune’s usual 
standard. The author has not done 
his basic homework thoroughly— 
or at least has failed to share the 
results completely with the reader.

His conclusions are provocative, 
but they are overhung by a general 
air of fuzziness. The basic terms 
are not clearly defined; the author 
fails to differentiate among such 
terms as on line, real time, and 
time sharing. Although he lists a 
few of the current users of time 
sharing—and provides a handy 
tabulation of those offering the 
service—he never attempts to de­
lineate the kinds of computer time 
users who actually need interaction 

with the machine in their work.
Thus, this article, which prob­

ably offers no information new to 
the computer specialists, is really 
intelligible only to them. The busi­
nessman who would like to know 
what time sharing is and what it 
can do for him will find no help 
here.

Do Management Control Systems 
Achieve Their Purpose? by Doug­
las McGregor, Management Re­
view, February, 1967.

This article was adapted from 
the unpublished writings of the late 
Douglas McGregor. A number of 
these writings have been collected 
into a book, “The Professional 
Manager,” edited by Warren G. 
Bennis (McGraw-Hill Book Com­
pany, Inc., New York, 1967). The 
central theme of this article is that 
conventional control systems have 
a strong tendency to generate and 
accentuate the very behavior they 
seek to prevent: noncompliance.

The prime objective of manage­
ment has always been to get em­
ployees to function at high levels 
of performance. In the conventional 
control system this is accomplished 
by informing individuals of how 
they measure up to managerial 
standards through a built-in feed­
back system of extrinsic rewards 
and punishments.

Threats

Control systems often fail, how­
ever, according to Dr. McGregor, 
because designers do not under­
stand that “noncompliance” tends 
to appear in the presence of “per­
ceived threat” and that heavy re­
liance upon external controls over 
human behavior causes these con­
trols to be viewed as threatening 
by those affected by them. Condi­
tions under which a threat is likely 
to be perceived include the follow­
ing: (1) pressure for compliance 
with externally imposed standards, 
(2) lack of trust and support be­

tween the line and those staff 
groups who administer information 
feedback control loops, and (3) 
the flow of information in the 
feedback loop to higher levels 
rather than to the individual whose 
performance is being measured.

Noncompliance

If these conditions are present, 
specific forms of noncompliance 
can be predicted: (1) simple 
failure to comply with demands 
for change, (2) the exercise of 
human ingenuity to defeat the pur­
poses of the control system, and 
(3) dishonest behavior justified 
and rationalized by the presence 
of threat.

The mere absence of threat does 
not guarantee compliance, however; 
it may simply lead to indifference 
or a reduction in active noncom­
pliance. Absence of perceived 
threat is a necessary but insuffi­
cient requirement for positive com­
pliance. The basic requirement is 
identification and commitment 
based on a linking of the indi­
vidual’s own goals with those of 
the organization. Only through 
open communication, mutual trust 
and support, and management of 
conflict by “working it through” 
can employee commitment to goals 
and standards be achieved.

‘Organic’ control

Dr. McGregor describes such a 
system as an “organic control sys­
tem.” Emphasis is placed on in­
trinsic rewards and punishments 
and on strengthening the commit­
ment of members to organization 
goals. The selection of data to be 
distributed evolves from the needs 
of individuals, and the information 
is gathered and transmitted to them 
under conditions of trust and open­
ness. Surveillance in the usual sense 
is largely unnecessary. The author 
cites several examples of this type 
of control system and reports re­
sults of better performance and 
compliance.

Dr. McGregor suggests that the 
transition to this type of control 
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system should be an evolutionary 
process. Unquestionably many ac­
countants would view an organic 
control system with suspicion, fear­
ing that it would result in a com­
plete absence of controls. Ac­
countants, however, can no longer 
ignore the growing volume of liter­
ature on the behavioral implications 
of our control systems. If, in their 
desire to control the deviant, they 
are laying the foundations of devi­
ance, then there is need for a criti­
cal review of the purposes and ob­
jectives of management control sys­
tems. This article—and probably 
the entire book—should be seri­
ously considered by every ac­
countant involved in management 
control systems.

Robert J. Swieringa 
University of Illinois

A Career in Business Accounting 
by Lynn A. Townsend, The Ac­
counting Review, January, 1967.

As accounting blossoms into the 
critically important rose of the com­
plex business organization, ever­
widening opportunities are arising 
for the competent, imaginative pro­
fessional. Today’s sought-after ac­
countant is business-oriented, thinks 
on an international plane, has ac­
quired interdisciplinary knowledge, 
and refuses to “get lost.”

The multi-national character of 
today’s business enterprise requires 
the modem business manager to 
respond to the political constitu­
ency of the stockholders. Because 
of this broad scope of influence he 
needs accountants, for example, 
who view the world as a product 
of its component parts rather than 
as one large whole to be exploited, 
dominated, or avoided. Mr. Town­
send believes that now as never 
before the requirement for team 
thinking and group development is 
upon us. The accountant is being 
called on by business to assist it in 
maintaining the economic health 
and strength of the nation and to 
plan the new jobs, new investments, 

and new growth opportunities that 
are required to keep our country, 
and all countries of the world, mov­
ing ahead.

Quiet revolution

The “quiet revolution”—business 
—is the most potent force in the 
world today, according to the au­
thor and is accomplishing remark­
able things in the social as well as 
the economic area. Our modern 
system of private international busi­
ness organizations is undertaking 
the exploration of all of the possi­
bilities of the world’s economic fu­
ture, individually and separately, 
and yet with extensive exchange of 
gained knowledge. Additionally, 
plans are continually laid to make 
that future happen—happen to the 
ultimate benefit of mankind.

Mr. Townsend concludes that 
one of the reasons for the remark­
able success of the “quiet revolu­
tion” is the occurrence of double 
benefits attending the solving of 
business problems. The develop­
ment of a skilled work force to 
man a new industrial installation 
provides thousands of people with 
the opportunity of finding new dig­
nity in creative and responsible 
positions. There is need to adver­
tise more actively to young people 
that business is not interested solely 
in profits, that it feels a great social 
responsibility and that it does some­
thing about it. Private business 
provides youth with a more con­
crete means of expressing idealism.

Misconceptions

Why deleterious stereotypes of 
big business evils cling so tightly 
admittedly eludes the author. Prob­
ably the prominence accorded by 
the press to antisocial activities of 
some businessmen, combined with 
the miniscule reports of the desir­
able activities of most businessmen, 
tends to continue and even to rein­
force these misconceptions. Another 
factor is that most books written 
about business prefer to attack 
rather than to praise, obscuring the 
fact that our business system is one 

of the modern wonders of the 
world. All accountants must assume 
the responsibility of informing 
others about our business institu­
tions to help them understand the 
incredible gathering together of 
varied talents and the direction of 
their combined efforts toward a 
common purpose that take place 
in the modern corporation.

According to the author, it is 
also a great mistake to view the 
modern accountant as the bright 
and highly trained watchdog he 
was thirty years ago, hired to pro­
tect stockholders’ interests and to 
inspire the confidence of bank and 
government. Today the business 
accountant is still a custodian, but 
custodian of the profit mechanism 
that guides and controls our entire 
free enterprise system. He is a strat­
egist and a planner, studying the 
trends of profitability in all sub­
systems of the overall system des­
ignated as the corporate enterprise 
to spot signs of strength and weak­
ness. He not only reports these 
signs but develops corrective or 
exploitive measures and many times 
assists in their implementation. 
Keeping a company on a profitable 
course, filling a public need in the 
face of upward cost pressures and 
downward price pressures, is one of 
the great challenges of our time. 
And the business accountant has 
the job of meeting that challenge.

Opportunities

Mr. Townsend’s remarks gain 
stature from his background of 
having successfully approached 
business problems both as an inde­
pendent consultant and as an oper­
ating manager. His opinions on the 
informational responsibilities of 
professional accountants and busi­
ness educators are therefore note­
worthy. And his message is im­
portant. The broad and varied op­
portunities afforded by modern 
business need to be expounded to 
the student along with business ex­
amples of the power of group 
dynamics. Individual fulfillment 
can more easily be obtained by 
working with others than alone.
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Anyone who has known the ex­
citement and satisfaction of par­
ticipating in a vital growing busi­
ness enterprise will appreciate the 
meaning of the following words of 
Peter Drucker quoted in the ar­
ticle: “. . . the more the organiza­
tion grows in seriousness and in­
tegrity, objectives and competence, 
the more scope there is for the in­
dividual to grow and develop as a 
person. The more the individual in 
an organization grows as a person, 
the more the organization can ac­
complish.”

Modern enterprises do not cramp 
the style of the employee; on the 
contrary, they provide the most 
fertile ground available for the de­
velopment of his individuality and 
creativity. Change is the life blood 
of our business system, and the op­
portunity to make improving 
changes pervades every facet of 
this dynamic vehicle of economic 
progress.

Drawing from the experience of 
Chrysler Motors Corporation, the 
author describes various instances 
of social improvement that resulted 
from the establishment of new 
plants, both domestic and foreign. 
These improvements include such 
items as the training of skilled 
workers, the improvement of liv­
ing conditions, and the schooling 
of the children of workers in Co­
lombia. In total, in 1964, foreign 
investment by business more than 
doubled that sent overseas in eco­
nomic aid. At the same time many 
firms, including Chrysler, have for 
years returned more money to the 
United States each year than they 
sent abroad, thus improving the 
balance of payments situation.

Danger

John W. Gardner, Secretary of 
Health, Education and Welfare, is 
quoted as pointing out that many 
people, especially in our universi­
ties, hesitate to work toward lead­
ership positions. While they vigor­
ously uphold the right to advise 
and to criticize the leader, few want 
to be the leader, either in business 
or in government. Abdication of 

the desire for leadership is a dan­
gerous attitude in educators, for 
they may well be drying up the 
supply of future leaders. Business 
provides an opportunity for the de­
velopment of the leadership our 
society needs, but the need must 
be recognized by those influencing 
these citizens of tomorrow.

Business, with its facility for 
change and progress and the “dou­
ble benefits” that emerge from solu­
tions to business problems, is a so­
cial force for good unequaled any­
where in the world. Our business 
system’s future success may depend 
on how well we communicate this 
message to others. The greater the 
understanding of the social con­
tributions of business the more pro­
ductive the businessman’s job will 
be. Business needs the help of the 
young accountants and comptrol­
lers of tomorrow, and these young 
people need our help and our coun­
sel today.

Max T. Cornwell, CPA 
University of Southern California

A Comparison of Short and 
Medium Range Statistical Fore­
casting Methods by Robert M. 
Kerby, Management Science, De­
cember, 1966.

In this article Mr. Kirby analyzes 
the accuracy of several forecasting 
methods based upon 23 actual time 
series and finds that for pure trend 
series, all methods could be equally 
accurate; for trend-dominated se­
ries, either exponential smoothing 
or moving average could be better; 
and for cyclical data, exponential 
smoothing is usually the best.

The forecasting accuracy of three 
frequently used forecasting meth­
ods, exponential smoothing, mov­
ing average, and least squares, was 
tested. The methods were tested 
for forecasts of one period and six 
periods with times series having 
various characteristics such as 
strong trend or cyclical factors. 
Also, the parameters were varied 
to test the effect on forecasting ac­

curacy. For example, the base pe­
riod for the moving average meth­
od was varied among 6, 12, 18, 24, 
and 36 periods.

Mr. Kirby was able to use 23 
time series of actual sales data 
of the Singer Company. Each one 
consisted of 7½ years of monthly 
sales data. In addition, in an effort 
to examine time series dominated 
by various characteristics, 30 syn­
thetic series were constructed by 
the author.

The first three years of data were 
used to determine seasonal and 
trend factors in the 23 actual time 
series. The remaining four years 
were used to test the forecasting 
accuracy of the three forecasting 
methods. The criterion used to 
judge forecasting accuracy was the 
average absolute forecast error.

Several conclusions were reached 
from analysis of the forecasts based 
on the 23 actual time series. First, 
the exponential smoothing and 
moving average methods were gen­
erally superior to the least squares 
method. Second, the exponential 
smoothing and moving average 
methods were about equally ac­
curate for intermediate forecasts 
(six months). Finally, the exponen­
tial smoothing method was slightly 
better than the moving average 
method for forecasts of one month.

By creating series dominated by 
trend, cyclical, or "caused noise” 
factors, the author was able to 
make some other general state­
ments about the accuracy of the 
three methods. For pure trend 
series, all of the methods could be 
equally accurate if the proper 
parameter values were chosen. For 
trend-dominated series, either ex­
ponential smoothing or moving av­
erage was better, depending on the 
choice of parameter values. For 
cyclical data, the exponential 
smoothing method was generally 
the most accurate method.

By "caused noise” Mr. Kirby 
means short, cyclical, and irregular 
fluctuations in times series, which 
may be caused by such events as 
advertising campaigns or quality 
control problems. In analyzing the 
synthetic time series dominated by
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“caused noise,” the moving aver­
age method was found to be the 
superior method.

Planners and others interested in 
forecasting techniques can benefit 
in two ways from examining this 
article. First, the article illustrates 
an approach that can be used to 
evaluate forecasting techniques for 
time series of all types. Second, the 
article provides some basis for 
choosing a forecasting method if 
.the characteristics of the time 
series are known.

Russell Barefield 
The Ohio State University

Some Network Characterizations 
for Mathematical Programming 
and Accounting Approaches to 
Planning and Control, by A. 
Charnes and W. W. Cooper, The 
Accounting Review, January, 1967.

The use of network models of 
linear programming is discussed. 
Possible relationships between 
mathematic programing and ac­
counting are indicated. The use of 
mathematical approaches to deci­

sion making has significant im­
plications for the future of ac­
counting.

A. Charnes is Walter P. Murphy 
professor of applied mathematics 
at Northwestern University, and 
W. W. Cooper is professor of eco­
nomics and industrial administra­
tion at Carnegie Institute of Tech­
nology. The authors’ backgrounds 
indicate the nature of the article, 
which is principally concerned with 
a mathematical approach to deci­
sion making. Two illustrations of 
mathematical techniques are of­
fered in the article. The first deals 
with PERT and Critical Path anal­
ysis of the “time” required for a 
project. The second is a “goods- 
flow-funds-flow model.” An ad­
ditional illustration, included in an 
addendum, discusses a “transporta­
tion type" model using node-node 
incidences.

The first illustration is a process 
accounting problem similar to pro­

duction scheduling. Determination 
of time required for a project in­
volves the use of a project graph 
(flow chart), formulation of an “in­
cidence matrix” (network), and an 
analytic characterization (mathe­
matical formulation). The example 
considers two variables (processing 
time for each operation and total 
processing time) and six stipula­
tions (required processing opera­
tions). A stipulation in relation to 
a variable forms a constraint upon 
the decision. The use of linear pro­
gramming can maximize processing 
time for each individual operation 
while minimizing total processing 
time.

The second illustration is a prob­
lem of determining the optimal 
amount of goods to be purchased 
and the amount of goods to be sold 
to maximize net profit. A buying 
constraint of warehouse capacity, 
a selling constraint of sales from 
inventory only, and a liquidity con­
straint of a minimum cash balance 
are incorporated into the illustra­
tion. A node-link network (flow 
chart) is presented to reflect this 
information visually. This network 
is expanded to display visually how 
the planning information can be 
incorporated into accounting rec­
ords on a functional basis as a plan­
ning device for the entire organiza­
tion. Probabilities can (and prob­
ably should) be incorporated into 
the analysis.

The planning of optimal size of 
variables can be facilitated through 
“double-entry accounting.” These 
variables need not be restricted to 
dollar amounts; quantity units or 
time could be used. This approach 
requires that future costs, oppor­
tunity costs, optimal variables, and 
the like be incorporated into the 
accounting records. If this is done, 
accounting records will not only 
provide better data for decision 
making, i.e., planning, but will also 
function more efficiently as a con­
trol device.

Obviously the suggestions are 
aimed at management accounting 
as opposed to financial accounting, 
i.e. reporting to stockholders. Be­
cause of the advent of the com­

puter and recent advances in linear 
programing and other decision 
making techniques, decisions are 
being approached more mathe­
matically. Thus, the approach sug­
gested by the authors has im­
portant implications for the ac­
counting profession. The full cost 
system will no longer be adequate 
for management purposes. Histori­
cal costs, average costs, or normal 
costs “. . . are rarely valid for the 
actual situation [decision] en­
countered.”

Terminology

This scholarly work contains 65 
footnotes and 96 references in the 
bibliography. The terminology is 
not of a sort with which account­
ants and managers are typically 
familiar; terms used include inci­
dence relations, figure of merit, 
Kirchoff node conservation laws, 
stipulations, Duality theory, Boo­
lean-relational algebra, and func­
tional efficiency. Therefore, this ar­
ticle is not easy to read; it must be 
studied to reap full benefits. A 
knowledge of linear programing 
and a mathematical orientation are 
useful in interpreting the article.

One who is not familiar with the 
mathematical approach to financial 
decision making may find it bene­
ficial to read Analysis for Financial 
Decisions by William Beranek 
(listed in the authors’ bibliog­
raphy) before attempting this ar­
ticle. Beranek discusses “mathe­
matical” decision making in terms 
more familiar to the businessman.

The network characterizations in 
this article may be useful as a learn­
ing technique; however, it is diffi­
cult to see how matrices could be 
used in many actual decisions be­
cause the variables are too numer­
ous to display conveniently in ma­
trix form. This does not destroy the 
validity of the authors’ approach 
but merely indicates that mathe­
matical formulation of decisions 
may be more significant.

The contribution of the authors 
is not so much in their network 
characterizations as in their impli­
cation that accounting for man­
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agement purposes will have to 
change dramatically to keep pace 
with the advances in decision mak­
ing techniques and the related data 
requirements.

Richard L. Strayer, CPA 
University of Southern California

The Bond Refunding Decision 
as a Markov Process by Harold 
Bierman, Management Science, 
August, 1966.

A refinancing decision, Professor 
Bierman argues, should be made 
by comparing refunding now with 
refunding later. He presents a 
probabilistic Markovian model for 
dealing with this type of decision.

Corporate accountants and finan­
cial officers commonly consider the 
potential advantage of refinancing 
long-term debt whenever market 
rates of interest fall below the ef­
fective rate on currently outstand­
ing issues. The traditional ap­
proach to this problem has been to 
compute the discounted cash flow 
advantage or disadvantage of re­
financing now versus not refinanc­
ing.

A more meaningful way of view­
ing the decision, this author sug­
gests, is to compute the advantage 
or disadvantage of refunding now 
versus refunding at some later date, 
allowing for the uncertainties of 
future movements in interest rates. 
Civen this framework for the de­
cision, the author presents a prob­
abilistic Markovian model for 
dealing with future interest rate 
movements. He then incorporates 
the model into a preliminary algo­
rithm for dealing with this more 
complex type of refunding de­
cision.

In this kind of problem the de­
cision maker must weigh the pres­
ent value of refinancing at a given 
rate n periods in the future, declin­
ing as n gets larger, against the 
probability that the rate will fall 
still lower if one waits. Using a 
Bayesian expected gain approach, 
his algorithm presents a way of 
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choosing among decision rules of 
the type, “refund if the interest 
rate falls to X1 per cent in period 
1, X2 per cent in period 2, ... or 
Xn per cent in period n.” Using this 
approach, the company can deter­
mine the interest rate that should 
trigger refunding, taking uncertain­
ties about the future into account.

Some limitations placed on the 
model by two rather restrictive as­
sumptions incorporated in it are 
discussed. The first of these is the 
assumption that one can somehow 
obtain the transition probabilities 
matrix which forms the basis for 
the entire analysis. Professor Bier­
man argues that a satisfactory mat­
rix can be developed by appropri­
ately combining historical evi­
dence and subjective management 
judgment. The second limiting as­
sumption he discusses is the use of 
a linear (monetary) loss function 
in determining the expected value 
of various possible decisions. He 
acknowledges that since uncer­
tainty itself may represent a signi­
ficant part of the relevant loss func­
tion, monetary expectations alone 
may not be an appropriate base 
for decision making.

There is a broader kind of limit­
ation which is not discussed. It 
stems from the assumption that a 
single-stage Markov process is a 
valid way of representing transition 
probabilities in the first place. 
What evidence is there that inter­
est rates in period two are solely a 
function of the rates in period one? 
It could be argued that an n-stage 
process in which rates in period m 
are a function of rates in each of 
the n preceding periods is more 
reasonable.

Secondly, assuming a one-stage 
conceptualization is adequate, how 
do we know that the transition 
matrix at some point in time is 
independent of the particular in­
terest rate that exists at that time? 
It is conceivable that the matrix 
of switching probabilities might 
look quite different if the current 
market rate were seven per cent 
than if the market rate were only 
four per cent. The Markov model 
assumes (reasonably?) that the 

transition matrix is independent of 
the starting value.

Finally, granting both of the first 
two assumptions, how do we know 
that the transition matrix is con­
stant over time? It is entirely pos­
sible that the matrix itself changes 
as well as the interest rate and in a 
manner not related to the market 
rate as mentioned above. Problems 
such as these have led many re­
searchers to reject simple Markov 
processes in business applications 
despite their intuitive appeal.

Although these problems limit 
the practical applicability of this 
model, they do not detract from 
the overall significance of the ar­
ticle. It represents a dramatically 
new way of looking at a longstand­
ing problem. The traditional “now 
versus never” formulation has the 
effect of eliminating from consider­
ation many of the really crucial 
complexities of the refunding deci­
sion.

John Shank 
The Ohio State University
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Just Published — Twelve Outstanding Articles

From Management Services — Collected in a

Single Volume For Your Study and Review

NEW TECHNIQUES FOR
BUSINESS PLANNING, SYSTEMS AND CONTROL

Readers of Management Services will welcome this new book 
which brings together a number of important studies specially 
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America needs 
your help.

There is a new plan for Americans who want to 
help their country as they help themselves. 
Now, when you buy U. S. Savings Bonds through 
Payroll Savings where you work, or through 
Bond-a-Month where you bank, you are also 
entitled to purchase the new higher-paying 
Freedom Shares. They are available on a 
one-for-one basis with Savings Bonds in 
four denominations and are redeemable 
after one year. Sign up soon.
Questions and answers 
about Freedom Shares.
Q. What are Freedom Shares?
A. They are the new U.S. Savings Notes — 
a companion product to the Series E Bond.

Q. Who may buy Freedom Shares?
A. Any individual who purchases Series E 
Bonds regularly through a formal plan — either 
Payroll Savings where he works or 
Bond-a-Month where he banks.

Q. What is the interest rate on Freedom Shares?
A. 4.74% compounded semiannually, when held 
to maturity of 4½ years. The rate is less 
if redeemed prior to maturity; and they 
may not be redeemed for at least one year.

Q. Does this same rate now apply to E Bonds?
A. No. E Bonds continue to return an average 
of 4.15% when held to their 
seven-year maturity.

Q. What do Freedom Shares cost?
A. They are issued in face amounts of 
$25, $50, $75, and $100. Purchase prices 
are $20.25, $40.50, $60.75, and $81.00.

Q. Can Freedom Shares be bought 
by themselves?
A. No. They must be bought in conjunction 
with E Bonds of the same or larger 
face amounts.

Q. Can I buy as many Freedom Shares as 
I want, as long as I buy E Bonds of the 
same or larger amounts?
A. No. On Payroll Savings, Freedom Share 
deductions are limited to $20.25 per 
weekly pay period, $40.50 per bi-weekly or 
semimonthly pay period, $81.00 per monthly 
pay period. On Bond-a-Month, the limit on 
Freedom Share deductions is $81.00 per month.

Q. How will the Freedom Shares be registered? 
A. Registration must be identical with 
the E Bonds bought in combination.

Q. Are Freedom Shares subject to taxation?
A. The same as E Bonds. Interest is subject 
to Federal income tax, which may be deferred 
until maturity or redemption (whichever comes 
first). Interest is not subject to state or 
local income taxes. Current values are 
subject to estate, inheritance, gift, and other 
excise taxes, both Federal and state.

Q. Will Freedom Shares be extended beyond 
maturity, as E Bonds have been?
A. No. Under existing law, there is no 
provision for extension.

U.S. Savings Bonds, 
new Freedom Shares

The U.S. Government does not pay for this advertisement It is presented as a public 
service in cooperation with the Treasury Department and The Advertising Council.
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